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a 4 e o sugar refining works of Mensrs.
S gnmoyer & Elder, in Brooklyn, our object

HOLMES' BARR
HOLMES' IMPROVED BARREL MAKING MACHINERY.
Our readers, and especially those interested in the manu.-

facture of barrels, or who use the article to any great extent

in their various callings, are doubtless aware that, notlong
since, strikes of considerable magnitude occurred among the
coopers of this State. These movements owed their origin,
among other causes, to the introduction into the market and
use, by barrel mavufacturers, of improved machinery by

means of which the labor of skilled mechanics was, in a

large measure, dispensed with, and the work readily accom-

plished by ordinary day laborers. The point
maintained by the coopers was, first, direct
opposition to the machines asa substitute for
hand labor ;but this position they afterwards
abandoned, and fell back on the demand that
they, and not men out of the trade, should
be employed to run the shops. The question
in some localities is still at issue; but in oth.
ers, and especially in the manufactory which
we recently had occasion to visit, the em-
ployers have prevailed, and are consequently
carrying on their business with both a de.
crease in expenses and an increase in the
quantity of their products. We allude to
these uprisings, in the present connection,
not to discuss their merits or demerits, but
as & point of interest in reference to the ma-
chines represented in our engravings, which
are the principal devices which have already
in a certain degree, and we do not

ubt are in the future destined to effect,
an important revolution in the coopers’ trade,

* Wae recently devoted a few hours to the in.
! of the barrel factory stiached to the

being to examine the operation of barrel
making as performed by the machinery we
are about to describe. With the superinten-
dent of the establishment as a guide, we
h conducted through various rooms
hesped to the beams with thousands of bun.
dles of staves and lioops, across courtyards,
and, finally, into the long spartment which
formed the principal shop. We cannot de-
seribo the nolse which saluted us as deafening, for the
word falls to express it; it was equal to that of a regilaent
of boller rivetors, and worse than a few dozen stesm ham-
mers, so that remarks of an explanatory nature were out of
the question, or else were imparted by the aid of pantomime,
Picking our way between belts, and dodging the barrels
wich were constantly flylng about the room, we reached a
space where looss staves were heapod, and where the

BARREL MAKING —Fig. 2—THE TRUSSING

Ry Y e

iiI. MAKING MACHINERY—THE CHAMFERING AND CROZING MACHINE.

workmen were busily at ‘work setting up the barrels before
delivering them to the machinery. The setting up form is
composed of two heavy circles of iron, secured together and
bolted to the floor; from these rise short standards which
support & hoop. The staves are set in between the iron cir-
cles, and fitted carefully together. The iron truss hooks,
which are previously placed in proper position, are lifted up
by hand so as to embrace the lower portions of the staves
and hold them in place, when the whole is lifted out of the
frame. One half the barrel is now tightly held together,

MACHINE.

with & sheet iron cover, which was let down from above,
Hero the wood was well warmed through.

The leveling machine, to which the cask first passes, is a
simple contrivance, the construction of which will be readi-
ly followed from our illustration (Fig. 3, on page 194), Tttle
explanation being necessary. Its object is to bring the cask
into a shape that, whenon end, it will standin a perpendica-
lar position and not lean in any direction. The barrel is
placed between the two disks shown, where it is held by the
projections on the inner faces of the Iatter. As we looked
on, a workman moved the handle, a clutch
was thrown into action, and the right hand
disk quickly advanced, powerfully compress.
ing the cask. There was no blow or jar;
and in less time than we have taken to pen
the words, the barrel was out of the machine,
perfectly leveled and true. From three to
four hundred casks per hour, we were told,
could be thus manipulated.

Following our barrel, as it went rolling
across the room, we next found it placed on
end, and in the clutches of & number of
hooked bars which protruded up through the
floor, as represented in Fig. 2. The longer
arms just caught above the upper trasshoops,
and sliding collars on them similarly caught
on the second bands. The lower hoops were
pressed against notched standards, which also
stood up from the floor, but did not pass
through the same. The long arms, as we
came to the machine, were spreading them-
selves outwards and apart, and at this mo-
ment the barrel was inserted. Then, as they
came together, they caught the hoops in the
manner above stated, and pulled down, drag-
ging the heavy fron rings over the more bulg.
ing portion of the cask, and of course wedg-
ing them on the more tightly. The same ef-
fect was produced by the stationary short
lower standards, by their resistance to the
lower hoops moving as the barrel was foreed
down. The simple mechanism which actus-
ted this device, we found located in the cel-

lar. Itis & screw suitably connected with
reversible gearing, the latter belng governed
but the remainder was still open and flaring. To secure | by the lover handle shown in the engraving,

this in slmilar manner, & rope was passed around the flaring
ends and teken to a hand windlass, o few turns of which
brought the staves together, when the truss hoops were
glipped over the extremities, and the barrel was ready to be
heated in order to cause ita staves to sssume the curved
shape. The heaters were simple iron cylindrical stoves, over
which the barrel was set, the top of the Istter belng closed

The machine, we noted, was operated by s single man and
with great ease. A very strong power was brought to bear
on each hoop, which thoroughly trussed the barrel with re-
markable rapidity. We were informed that, although we
saw it operatingon slack work, which, such as sugar barrels
are termed, it was equally effieacious in trussing sirup or

[Remainder on page 104.)
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Scientific Dmericm,

In support of this position, Mr, Creswell presents an im-
posing array of telegraphic estimates and statistics, domestic
and forelgn: but Incking » practical sequaintance with the
workings of » wlegraphioc system, his deductions and asser-
tions are for the most part singularly at variance with the
legitimate luference to be drawn from the facts he presents.

Hin tubles furnish a perfect wrsenal of weapons for his op-
p ts, who have not delayed to turn them with damaging
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THE POST OFFICE AND THE TELEGRAPHS,

Shall we have a postal telegraph? Excepting the finan.
cial policy of the nation, this is perhaps the most important
question just now before the country. Certainly there is
none involving results more far-reaching or significant.

As the matter stands, the parties to the discussion are,
roughly speaking, these four:

1. The Postmaster General, and those interested with him
in extending the scope and authority of the pustal depart-
ment, either for personal and political ends,or from a sincere
desire to cheapen the telegraph and extend its facilities to
all parts of the country,

2. Certain capitalists, who wish to monopolize the tele.
graphic business of the country, and who offer low tariffs in
return for the privileges of monopoly, free offices, freedom
from taxation snd other substantial benetits.

3. The telegraph companies, which are naturally opposed
%0 any measures likely to lessen the value of the properties
they bave scquired, or take from them the business they
bave built ap.

4. The users of the telegraph, who so naturally desire the
quickest, cheapest, and trustiest means of communication
sttainable, caring little whether it is the result of public or
private enterprise, o long as the system is self-supporting
and reasonably free from financial or political risks.

The arguments of those who would have the general gov-
ernment take possession of the telegmphs are somewhat dif-
fusely presented by the Postmaster (General. Critically ex-
amined, they appear to be neither very numerous nor very
cogent. Chief among them is the sssertion that the govern-
ment covld and would largely reduce the cost of messages,
and at the same time extend the lines to parts of the coun-
try not likely to be reached so long as the telegraphs re-
main under private mansgement. As Mr. Creswell puts it,
the telegraph now follows the march of civilization,but does
not lead it. Why itshould not do so he neglects to say, as-
suming, a5 not to bo questioned, the theory that the tele.
graph is an educator which the government should give the
people whether they are consclous of needing it or not,
trusting to their future enlightenment to make business
enoogh to render the system profitable, As an aid to this
bepeficent work, a low and uniform tariff would of course
be exceedingly potent.

In sddition to their neglect 1o do missionary work by
extending their lines faster and farther than there is » pay-
ing demand for telegraphic facilities, the telegraph compa.-

nles consult their own interest in preference to that of the
public at large in fixing their charges for service. These
the Postmaster General chara-terizes as exorbitant, and ag-
gravated in many cases by enormous charges for the deliy
ery, the lack of restraint upon the companies in this matter
belng ** perbaps the greatest avil of the American system."”
And even if the rates are roduced from time to time with the
increase of business, (he good effected, wo are told, will be
more than counterbalanced by evils inevitably sttendant
upon private mansgement, such as the possible abuse of the
wires for personal ends by the men controlling the business,
the discrimination male between the messages of different
castomers both a8 to comt and order of transmission, the
enormous and dangerous extent of the free wessage business,
and the vast and irresponsible Influenes of the tolegraph
mauagers upon the press of the country. For these and
other evils, actual or possible, he seces but one preventive and
cure, and that ls the purchase of (he telographic lines by
the government under the provislons of the act of 1860, or
else the erection of & pew system comwensurate with the

the 192 | self-supporting system at the same time,

offoct upon the measure he proposes. That any considerable
extension and cheapening of telographic facilitios would in-
duce a gront many people to use the wires instead of depend-
ing on the slower post, no one quostions, But it s far from
clear that the benefitto the community, educative or other-
wise, would be at all commensurate with the cost,

Low tariffs would certainly increase the number of mes-
sages; but if the experience of the rest of the world is worth
anything, the increase of business would not necessarily
make the low rate remunerative. Indeed wherever the ex-
periment has been tried, the adoption of a low tariff has uni-
formly resulted in a loss. As SirJames Anderson regretful-
ly admits, after an exhaustive study of the subject, ““a re-
duction of tarifl leads to a diminution of the net profit, even
under the most favorable conditions known." This result, so
contrary to experience in every other form of industry, is not
ditficult to explain, Unlike other kinds of business, the prin-
clpul cost in telegraphing is labor, the nmount of Iabor, and

A consequently the exponse, Increasing In close ratio with any

increnso in the number of mepsages. To double the busi-

% | ness of nny properly regulated office, would require twiceas

many clerks and operators; and if the line were working
anywhere near its full capacity, the increase of business
would necessitate s corresponding increase in the number of
wires, and the aggregate cost of their maintenance, This
fact nlone makes it hopeless to expect any such reduction of
rates o the advocates of a postal telegraph promise, and a
The full cost of
the transmission of messages must be paid, If the original
charge is insutlicient, then the deficlency must be made up
by the public at large, by taxation in some form or other, as
is done in every country where low tariffs have been adopt-
ed; sod the same argument that would justify a subsidized
telegraph as an educator would justify the subsidizing of
churches, newspapers, private schools, and a hundred other
worthy enterprises which the spirit of our institutions for-
bids us to make s public charge.

Bat, it is urged, existing telegraphic rates are nevertheless
exorbitant, and ought to be greatly reduced. Of this we lack
data for a positive judgment. Still it is clear that the case
in not nearly so bad as some have asserted. Mr. Creswell
relios largely on the experience of Great Britain in postal
telegraphy. There the rate is one shilling, Here the ave-
rage cost of messages is about fifty cents, There the ex-
treme length of line is six hundred miles.  Here it is six
thousand. There the country is old, the population is dense,
the highways sre solid and matured, and the cost of mate-
rials and labor much less than here. [In the matter of wire,
the American lines pay = daty of sixty percent.] Here the
country is largely new and sparsely settled, the routes sre
constantly changing, the expense of construction, repair, and
maintenance relatively great. As the purchasing power of a
shilling in Great Britain is not very much less than that of
half a dollar here, it is claimed, with a fair show of reason,
that the average American tariff, within s range of 6,000
miles, is notexorbitantly greater than the British tariff with-
in 600 miles. Taking into account the half rate night mes-
sages, pecaliar to this country, it would seem that the
charges of extortion and the like, brought against our Amer-
ican lines, are but feebly sustained by fact.

It may be worth noticing, in this connection, that the En-
glish post office carries letters for one penny, deliveriog them
with greater promptness and frequency than has been st-
tempted here, and makes s profit of five million dollars a
year. Our postal department carries letters for three cents,
without delivery, except in the larger cities, and ruas behind
something over five millions a year, not counting the interest
on the millions invested in post offices and other postal pro-
perty, The Epglish postal telegraph is a losing business.
What might we expect of an American system ?

It is urged that, under government control, the telagraphic
business of the country would be more economically admin-
isterod than now, making a corresponding reduction in the
rates at least possible. It may be; still, our experience in
the matter of canals and other government works does not
offer much encourngement to this view, nor dods the expe-
rience of those governments which have adopted the postal
tolegraph. The London office, for example, employs more
than three times as many clerks and operators as are em-
ployed in the Western Union otfice in this city, to handle
about the same number of messages dally, If nessages were
transmitted with a corresponding greater degree of prompt-
ness and precision, the increase of working force might be
justified ; but they are not, Already the complaint is raised
that, while cheapness has been gained by the change from
private to public management, the main advantage of a tel-
egraphic message, speed of traosmission, is, to a great ox-

tent, denled. Red tape has developed itsolf, as in all other
government operations, and frequently a essage in delayed
for hours, waiting for the proper official 1o sign it.

As to the doubtful trustiness of private telograph man-
agoement, it is enough 0 observe that the fidelity of the com-
panigs to the secrets entrusted 1o thelr care certainly com
paros favorably with that of the post office; and it 11l be-
comes & government responsible for the sins of the custom
house and the revenue service to say much sbout posnible
breachos of trust on the part of men whose character In yot

present sod | rospective needs of the country,

untarnished.

__[Marcu.

It is true that the newspapers are largely depen
the telegmph companies. Would they be less de
Z:.mﬂp'::mmlmnbuum_“ )l of the

P companies more to U
sait thclrmmm uh?:gv-&m
than the government? We have the censoi
b’Fl:::oll::Mu. ";{%«
censorship, the opportunity a government telegraph would
have to make itself the ZIy medium of public of nion, by
discriminating against obnoxious journals, is ;‘:.'.'.'.‘2‘?""“"
be lightly considered. Then the risk of government espl-
onage, in private as well as political messnges, in at once
serious as well as inevitable. Think what mischief could

telegraphic managers! .
And here wo touch the most serious objection of all to the
proposed postal telegraph. Private management is pretty
sure to put the right men in the right places. The incom-
petent and trustworthy are weeded out by an Inexorable law
of natural rejection. Could we expect the ssme under gov-
ernment management, with our complicated and
civil gervice? The telegraphic service calls for special train.
ing and fitness for the work. So long ag partizan zenl and
election day services count for more than personsl worth or
business ability in securing official appointment, there is not
much encouragement to expect any remarkable improve.
ment in the personnel of the telegraphic system under federal
control. Besides, the advantage of an increase of forty or
fifty thousand in the army of political appointees, already
too numerous, is not strikingly apparent, save perhaps to
the party in power.

The Hubbard scheme avoids this difficulty in some degree,
yet opens the way to other evils quite as objectionable. The
partnership it provides for between the general government
and the proposed Postal Telegraph Company is remarkable
rather for the skill with which the profits are diverted to
the corporation, and the risks and responsibilities to the
government, than for any improvement it offers on the ex-
isting system. True, it promises a reduction in the tariffs,
but any concessions of this sort are more than compensated
by privileges and immunities demanded, the burden of which
must necessarily fall upon the public at large. In other
words, the multitude who rarely need or use the wires must
be taxed to cheapen the telegraph for the few whose business
or pleasure calls for frequent messages.

A MERITED HONOR TO AN AMERICAN ASTRONOMER.

The highest bonor in the gift of the Royal Astronomical
Society of England, s gold medal, has recently been awarded
to Professor Simon Newcomb, Astronomer in Chief of the
United States observatory at Washington, for his tables of
Neptune and Uranus, and for other important and valuable
contributions to astronomical science. Professors Adams and
Cayley, Mr. Glaisher, Sir G. B. Airy, and many other emi.
nent English astronomers were st the session of presentation,
which took place at Somerset House, London.

The President of the Society, in his address, reviewed the
earlier efforts of Professor Newcomb ; and in reference to the
above mentioned work remarked that it embodies results only
attainable by the exercise of immense labor under the guid-
ance of profound mathematical skill. Its title is** An Ioves-
tigation of the Orbit of Uranus, with General Tables of its
Motion,"” and it has been under the immediate supervision of
the author for some fifteen years.

MACHINES TO MAKE PEOPLE HONEST,

Time was, when almost every stage driver in New York
was known to abstract n greater or less share of all fares ro-
ceived,and his employer had no remedy and no sure means of
detecting the rogue. Butthanks to the ingenuity of the inven-
tor, our Broadway Jehus have been transformed into honest
men. They can't steal if they would. The patent money box,in
which the passenger drops his fare, relieves the driver from
the duty of handling the money, and consequently none
sticks to his fingers.

On the street railway cars,the pilfering conductor although
not rendered wholly honest, is considerably interfered with
and his stealings reduced by means of the patent bell punch.
He is required by the rules to punch astrip of paper for
every fare recoived. The punch contains s bell, a dial num-
bering register, and n receptacle in which the punched bits of
paper are received., The punch, paper, and money, Are re.
turned to the office by the conductor at the end of every trip.
The dial pointer shows how many times the punch has been
operated, und the count of holes in the paper, the punched
bits within the punch,and also the money,should beall found
1o agree. Any discrepancy is at once shown. Bat this device
does not fully answer the purpose of detection, because the
conductor may take fares and not work the punch, especially
in a crowd, without being observed.

The money box plan, is apparently the surest. There Is
a chance for some ingenious person to invent a portable box
for conductors, which will be promotive of thelr integrity in
crowded cars,

Ope of the latest dodges in this line comes to us from
Constantinople.  The driver or conductor of the car
gives to overy passenger a prize ticket bearing a number
which is recorded on the company’s books. A drawing takes
place monthly, the company providing a certain number of
prizes. We read of one passenger who lately drew a prize
of $100 in this way. The hope of dmawing a prize makes
the passongor careful to sond in his tickets ; and if the money
returns of the driver or conductor are not equal to the pum-
ber of tickets retarned,there is a showing of dishonesty, and
the particular culprits may be detected by comparing the re.
turn tickets with the records of the tickets lssued to the

several conductors.

be wrought by a few Jaynes and Sanborns as irresponsible
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THE PALACE OF MONTEZUMA,

The anclent palace of Montezuma, in the heart of the city
of Mexico, where that unfortunate monarch was selzed and
made captive by the treachery of the Spaniards under Cor-
tez, in describod an having been a place of great magnifl-
cence, It was full of sculptured arches, pillurs, and beau-
tiful fountains, On the consummation of the Spanish con-
quest, it was converted into the Roman Catholie convent of
San Frauvcisco, and became one of the most wealthy and
powerful religious institutions of the kind in the New
World,

Church and State have, until within the past fow yoars,
been always united in Mexico; but o fow years ago, under
President Juares, the Congress decreed a woparation, and
ordered the sale of all church property.

The [American Methodists bought the palace last year
for mission purposes, for the sum of $16,500, and, on last
Christmas day, having clezned up and repaired the build-
ing, it was publicly dedicated to Protestant worship. The
walls are five feet thick, and It Is built in the most strong
and enduring manner, Much of the beautiful original soulp-
turing still remains, and it could not now be recat, it is
said, for less than £100,000. The Methodists have room
upon the premises for printing offices, schools, parson-
ages, ete,, and expect, one of these days, to make it the con-
ter of a very extensive scene of educational operations.

THE SUPPLY OF CARBON FOR GUNPOWDER,

It is & very remarkable fact that, with all the discoveries
of xaodern chemistry in the field of explosive compounds,
the old-fashioned gunpowder, made of saltpeter, sulphur,
and charconl, has, for the purpose of fire arms, large ns well
as small, been adhered to and found to be the best, safest,
and most reliable of all.

The proportion of these ingredients is of course such that
the oxygen required for the combustion of the charcoal is
present in the niter, while the sulphur combines with its
potassium. Theoretically, gunpowder should therefore con-
sist of one atom each of niter and sulphur, and three atoms
of charcoal, corresponding to the formula KO, NO, + 8 4 C,,
Reducing this to percentage, according to the atomic weights,
we have 75 parts niter, 1177 sulpbur, and 1828 charconl,
which is very nearly the proportion of the best qualities of
gunpowder, and is adopted for the Prussian army. Theoret-
ically considered, the combustion changes this formula into
ES-+ N+ Oy, orabout 40 per cent potassic sulphide, 10
nitrogen, and 50 carbonic acid; but experiments instituted
in Austris, by burning gunpowder in small quantitios at a
time in closed vessels, revealed the fact that the products of
combustion are much more complex, producing, besides car-
bonic ncid gas and nitrogen, also carbonic oxide and traces of
sulphide of hydrogen, about equal in weight to the solidifi-
able vapors, which consist of 64 parts per cent sulphate and
sulphite of potash, and some 30 per cent carbonste and
hydrate of potash; while 10 per cent unburnt carbon and 5
per cent niter were among the solid residue. It has, hcwever,
been objected, and not without ground, that the explosive
combustion in mass in a gun produces results other than
those of the gradual combustion to which the gunpowder was
sabmitted in these experiments.

The strength of gunpowder is augmented by increasing
the niter and charcoal, and diminishing the sulphur, of
course within certain narrow limits; 76 parts niter, 10
sulphur, and 14 charcoal is the strongest powder, while
77°4 niter, 8'5 saltpeter, and 13-5 charcoal is the quickest;
62 niter, 20 sulphur, and 18 charcoal is slow, and * strains,”
as the workmen call it; it is capable of raising Jarge mass-
es, and therefore is used for blasting.

The temperature of the ignition of gunpowder is at least
8,000°, and the pressure exerted against the walls of the
confining vessels is estimated at about 5,000 atmospheres, or
75,000 1bs. to the square inch.

The quality of the powder depends, of course, on two
conditions, the quality of the materials and the manipula-
tion, the latter being the mixing and graining. The object
of graining Is to afford an instantaneous passage of the flame
through all the mass, by the interstices between the grains;
and this effect is shown by the fact that meal powder will
not explode powerfully. In regard to the materials used,
it is easy to obtain sulphur in acondition of sufficient purity,
or to purify it when necessary. The ealtpeter, also, gives
now no difficulty, although in former ages it was sometimes
scarce; but since the discovery of the deposits of Chili salt-
peter (nitrate of soda), and its easy conversion into common
saltpeter, and the depositsof chloride of potassium in Ger-
many, there is no longer any trouble. But wich the charcoal,
there is always a permanent difficulty. Ure, in his “ Diction-
ary of Arts and Manufactures,” says that: “Charcoal is con-
sidered by the scientific manufacturers to be the ingredient
most influential, by its fuctuating qualities, upon the com-
position of gunpowder, snd therefore it ought always to be
propared under the vigilant aud skillful eye of the director
of the establishment,”

Experience has shown that willow, poplar, and dogwood
are the best woods for making chareoal for gunpowder,
They are burned in retorts, and care is taken to burn them
not entirely black, so that some of the bydrogen remains in
the wood. Analysis of the charcoal, found by experience to
be the best adapted for gunpowder, has shown that it con-
tains & much greater proportion of hydrogen than ordinary
charconl. It Is not & lttle slogular that we possess (in West-

1 Vi )an extensive deposit of & carbonaceous mineral,
~which has been called grahamite, and has the same com posi-
tion as gunpowder charcoal, It is, ke coal, s result of the car-
bonlzation of wood, but differs from coal, ssphaltum, alber.

tite, and similar substances in its properties. It swells up

when exposed to heat by the evolution of hydrogen gas, sod
is 80 exceedingly and powerfully combustible that the air in

the mine where it is obtaived, when charged with the dry
dust of the mineral, has exploded like & mixture of air and
conl gas. It has been proposed to use this mineral as a sab-
stitute for charcoal for the manufacture of gutpowder, as
charcoal is very difficult to obtain in uniform quality, while
of this mineral immense deposits are found, of perfect uni
formity, Beingidentical with the gunpowder charconl in its
chemical composition, favorable expectations were enter.
tained, which haviog been confirmed by some experiments
proving it to make a most powerful blasting powder, the
principal powder mill in the United States is now engnged
o making powder with this material as one of the ingredi-
onts,

As gunpowder has been called the great civilizer, aod na-
tions which possessed one of its three Ingredients have been
envied, it is not a little remarkable that the United States
should possess an inexhaustible supply of an excellent
substitute for the only vegetable ingredient entering into
its composition, about which there has always been some un-
certainty aud trouble,

Y
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OUR NAVAL EFFICIENCY,

To any one who has labored under the conviction that our
navy, though small, is nevertheless, taking into considera-
tion the clags of vessels of which it is composed,of the high-
ost possible efficiency, the reports of the late fleet drill in
Florida Bay are especially discournging.

A larger number of first class ships than ever before has
been collected under a single commander are sailed around
for several days; and as a result, we are informed thac they,
practically the cream of the navy, cannot maintain a speed of
six knots per hour in company. In other words, if attacked
by a squadron of fast foreign iron clads, they could not, if
worsted, run away; or if falling in with swift sailing mer-
chantmen,they conld not catch them. In letters from officers
of high rank, we find it stated, in brief, that our crack
wooden ships are practically valueless, that they are loaded
down with a mass of rigging which would hamper their effi-
ciency in combat, and that, so far as the experience of the
writers extends,the war vessels of the future gshould be swift
steam rams, devoid of sail except such as is a necessity for
their safety in stormy weather.

Another fact,equally unpalatable,is that in connection with
the torpedo practice. During the course of the drill, the
vessels were required to attack a floating target at a speed
of four miles per hour and to explode torpedoes from the
ends of booms rigged out for the purpose. Some ships
fired their charges at the right time and smashed pieces off
the target; more did not, and only succeeded in blowing
up huge columns of water.

About the only fact evidenced was the absurdity of sup-
posing that an enemy’s ship would stand still or slow down
to let a vessel stick out & long boom with a lot of rigging
and a torpedo on the end, sidle up at the rate of a mile in
15 minutes, poke the torpedo carefully under her water line
and fire it,when a single charge of grape at short range would
smash boom, rigging, torpedo, and operators into fragments,
Our ships were strictly limited to four koots speed, and the
operations were supposed to beas closely as posaible a repro
duction of what would be done in action,

We spent millions, not long ago, for vessels which were
to steam 16 knots per hour and carry powerfal batteries.
Their hulls may now be seen slowly rotting in the navy
yards,or else altered into slow cralsers. “ Isherwood’s costly
failures ” is their generic name. We are maintaining a tor-
pedo school, sending boards of officers to Europe to report,
and trying new inventions of submarine warfare, and yet the
first really practical trial of the efficiency of an important
branch of the system amonnts to nothing,and proves nothing
except that an inventor is needed who will devise a new
way of adapting the torpedo ns an offensive arm to ves-
sels of war,

THE PROPOSED IRRIGATION OF THE COLORADO
DESERT,

Senator Jones, of Nevada, proposes soon to bring to the at-
tention of Congress a scheme which, thowzh of colossal mag-
nitude and Involving an immense expense, seems noverthe-
less to find a warranty o the vast benefits which, the pro.
jector considers,will be gained by the undertaking. Though
great as it is: in these days when we turn continents into
islands by canals as largo assmall rivers, when we barrow
under mountains, and contemplaie structures reaching al-
most to the clouds, when we alter river courses, and convert
great tracts of swamp into available land: there is really
nothing very startling in the suggestion of irrigating a great
desert. The objective point of Senator Jones' plan Is the
vast waste known as the Colorado desert, which stretches
from Lower California to Inyo county in the State of Cali-
fornia, and from the base of the Coast Range Mountains to
the Colorsdo River,comprising an area about 300 miles long
by 150 wide, Attheir private expense, Senator Jones and a
citizen of Californin recontly fitted out » surveying expedi-
tion; and from the report of the engineors, it appears that
the whole tract may be reclaimed to turning into it the
waters of the Colorado River or of the Galf of California. A
Iarge portionof this desert, we loarn, consists of fertile soil
which is & deep alluyium, susceptible to the highest cultiva -
tion. Itis also shown that the prevalence of sand storms,
hot winds, and deficient rain falls, evils suffered by the ad
Jolning country as far north as the Tulare valley of Cali.
fornis, ls directly traceable to thisarid expanse, from which,
a8 from s great furnace,thero constantly rises in summer a vast

column of heated air, without sppreciable humidity. Thua
the molsture of the rain. bearing ¢louds which are blown no'rth-
weatarly durlng the summer months from the Gulf of Cali-
fornis, Is dissipated as soon sa they reach the border of this
superbeated roglon,and they are provented from reaching the
dry but fertile plains of Californis beyond.

Mr. R, B, Strotch, an eminent civil engineer of San Fran-
clsco, in commenting on the report, points out that shells
found on the surface of this desert prove that it has been
nt one time the bed of n ses, and at & subsequent period
the bed of n frosh water lake, The shore lines of both sesa
and lake can still bo seen aud recoguized in many places;
and Mr, Stretch oxpresses the opinion that the Aztec civiliza-
tion of the sdjacent reglon in Arizons (of which there are
#o many traces) came to an end in consequence of the climatic
changes caused by the evaporation of these vast lakes in
Southern Callfornis, after the Colorado River had cut down
its bed in the great cafion so deep that its course was di-
verted at Colyille to a southerly direction,

The question I suggested whether these desert lands can-
not be reclaimed by lrrigation, and thus saved, instesd of
being totally submerged, as it is considered certain that cov-
ering them with vegetation would tend to prevent the eva.
poration of molsture,and at the same time act asa precipitant
for whatever molsture the atmosphere may carry,or whether
both plans might not be combined.

“®
THE WHITEHEAD FISH TORPEDO,

For some time past, the European scientific and military
journals have devoted considerable attention to the subject
of the Whitehead fish torpedo. The secret of this invention,
it seems, has been judged as of sufficient importance to war-
rant the expenditure, by foreign governments, of large sums
for its possession. Francy paid £40,000, Italy, $42,000, and
England, $60,000; and so far as the trials instituted by the
two former countries extended, the results nbtained showed
the device as of very high efficiency. The latest experiments
conducted at Woolwich, by the English government, have,
however, been less successful, and & destructive premature
explosion has brought the torpedo both into greater public
prominence and also engendered widespread controversy as
to ita value.

The secret of its construction, although heretofore well
guarded,it appears has leaked out; and from an English mili-
tary contemporary, we learn that the apparatus consists in a
fish-shaped body, twelve feet long by sixteen inches in di-
ameter, with a compartment at each end closed by a bulk-
head,and an engine room in the center some eighteen inches
in length. The whole is constructed of masllesble steel,
three sixteenths of an inch thick snd hammered upon
formers. The motive power is compressed air, which is con-
tained in the rear compartment and thence conducted to a
little oscillating engine constructed on the compound priuci-
ple.

The pressure is regulated by a powerful spring gage, the
piston of which, descending, keeps a blast passing into the
engine with tolerable evenness at about 600 Ibs. to the square
inch. The engine actuates & small screw propeller. There
is an ingenious automatic steering arrangement, consisting of
two balance weights suspended in the center compartment,
80 that, when the equilibrinm of the torpedo is disturbed,
these weighta touch one side or the other of the shell, strik-
ing a lever which communicates with steering fans at the
tail end. The fans are behind the propeller and act as rud-
ders,so0 that, towards whichever side the torpedo heels over,
the corresponding fan is set in motion, acd corrects its move-
ment by giving a contrary impulse. The explosive material
is contained in the forward compartmens,

The report of Commodore Kirkland and Master Berwind,
of the United States navy, now before us, sets forth the per-
formances of the torpedo during the trials conducted, a cou-
ple of months ago, by the Italian government. The main
point to be determined was whether the fish would, after
being lowered down several feet below the surfacs of the
water in a directing tube, and then started, proceed in a di-
rect line for several hundred feet. The result of the experi-
ments proved that the torpedo would run 600 feet in 85
seconds, that is 10§ koots per hour, under 50 atmospheres
pressure, and maintalo its direction perfectly at 4 and 5 foet
immersion, that it would run 4,500 feet at 7 knots perhour
under 57 atmospheres with a slight deviation, that the
device could be easily launched and accurately directed fr m
an ordinary boat, and that changes of depth can be eff ..
at the will of the operator, without impairing the qualities
of the torpedo in any way, In conclusion,the reporting ofll-
cers endorse the apparatus in the highest terma,

8o far as woars able to judge from the account of the -
official investigation of the Woolwich explosion, the disas-
ter was the rosult of inevitable accident, and does not mili.
tate against the invention to any grave extent, at least not
to the degree which the Army and Nacy Journal, in discus-
sing the subject, presupposes ; 319 runs of this description of
torpedo hnd proviously been without accident, and the ap-
paratus which blew up had already been tried nine times.
Its motal had been previously tested to 1,200 1bs; and after
the disaster, a fragment was subjected to a strain of 100,000
Ibs., without flaw. It burst at 800 1bs. and while in &
perfoctly quiet state, the operators being engaged in oiling
the bearings previous to starting. Dismissing this defect,
therefore, as oue due to fsulty construction in but a single
instance, it would appear that the Whitehead is thus
far the most successful of any of the self-go subma-
rine offensive arms.  The clreumstances of the Italian tests
were calculated to try the advantages of the invention se-
verely, and that it went through them succossfully ls strovg

evidence of its efficlency, a
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liquor casks, or other tight work. It 18 casily adjustable,
and hence is well suited for acting on barrels of different
aizes, and will, wo were informed, trugs with perfect even-
ness from three to five hundred oil, or from ten to fifteen
hundred sugar or flour, barrels in & day. The manufacturers
claim that it will do the work of twenty men, and require

little or no repairs.
The barrel swhich we had followed through its various ma-

nipulations; now being loveled and trussed, was next passed
%o & machine wi ch 18 unquestionably an invention of extra-
ordinary merit and Ingenuity. Our artist has represented it
in Fig. 1as it appears in operation, the moment selected be-
ing that just after a finished barrel leaves and a rough one
enters, If the reader will notice the three casks on the skids
in the foreground, he will observe that the edges are irregu-
lar, due to the varying length, ete., of the staves. Now, be-
fore the heads are put in, cach cask at each end must be
crozedand chamfered: that is, a groove must be cut around
the inside, a shortdistance below the edge, while the latter
must be beveled off. Besides, the ends of all
1he staves must be cut off perfectly true. Eve-
1y one at all conversant with coopering under-
stands that this work, when done by hand, is
the most difficult and requires more time than
any labor about the barrel; and this is even
augmented when, in heavy casks, it is also
necessary to cut a howel, or wide semicircular
indentation around just below the croze.

Some idea of the efficacy of the machine
shown in Fig. 1 will therefore be formed
when we state that it chamfers, howels, levels,
and crozes a cask of imperfect periphery with
the same exactness as if it were a perfect cir-
cle, finishes both ends at once, and runs off
from 800 to 1,200 barrels per day with ease.

The barrel passes from the skids directly
between the chuck rings, and its ends fit into
the peripheries of the cog wheels which work
within the former. The workman, in our en-
graving, is shown turning the wheel, which,
through suitable gearing, governs the back-
ward and forward motion of the right hand
ring. The other chuck ring is stationary. As the barrel
rolls into place the workman brings his ring up, thus confin-
ing it;then, by a pull ofa lever, ha throwsa clutch into gear,
which results in the rapid rotation of the barrel. Finally,
by manipulating a third lever, he brings the cutters—which
perform the above mentioned operations, and which are all
fastened on two circular heads, the shafts of which are
mouated on vibrating carriages and revolved by the two
smaller belts represented—up against the inner edge of the
barrel. One revolution of the latter and the work is done.
Thering is drawn back and the cask rolled out, with the work
of hours (by hand) finished in a few seconds. Each cutter
head is controlled by & rest upon the outside, thus compel-
ling & uniform thickness and depth of chime, while the same
iz leveled in a perfect manner. By proper sized chuck rings,
any kind of barrel msy be operated upon, and the change
from one size of ring toanother is very easily effected.

From this point, we were told, the rest of the work upon
the barrel is best done by hand. We saw the casks, as they
left the machine just described, pass to an elevator, and
thence to an upper loft, where an army of men were busily
putting on the hoops, setting the heads in place, and other-
wise completing the labor. Barrels differ so much in shape
that it would be hardly practicable, it is said, to substitute
machinery in this department; but to the casual observer it
does not seemn impossible, in view of so msny ingenious de-
vices having already been invented for work which, not long
since, it was thought impracticable to accomplish save by
hand. A glance into & great store room, revealing tier after
tier of barrels (twenty.five thousand in all, we were told),
completed our stay in this portion of the factory ; and de-
scending to a lower floor, we were shown the device which
forms the subject of our fourth figure, It is & combined fan

BAREEL MAKING,—~THE

BTAVE JOINTER, WITII FAN.

and stave jointer, that is, it holds the staves firmly and cats
the jointson their edges, leaving each pioce in the proper
form to take its place in making up the barrel. It was used
in the establishment which we visited 1o rejoint staves which
bad their edges split, or which otherwise were fmperfect. Ita
principal advantage is that, in addition 1o occupying but lit
tle room, it gives off no dust or shavings 1o creato nulsances

coption of stray sparks. All the débris s blown through
suitable conductors to the fuel room. The apparatus works
with great eage. When n stave is to be clamped, the stave
holder is brought to bear upon it, and it is brought in con-
tact with the jointer by the foot of the operntor. As soon as
the foot is removed, the clamp, by self action, releases the
stave, and ig ready for another, A satave, it appears, can-
not become loose or move until the clamp recedes from the
cutters. .

Lack of gpace prevents our entering more in detail into
these machines, or entering into explanation of other barrel
making devices constructed by the manufacturers; suffice it
to say that illustrations and descriptions will probably fol-
low in these columns, of a variety of other machines for
like purposes, made by the same firm, Messra, . & B, Holmes,
of 69 Chicago street, Buffalo, N, Y, Parties desiring fur-
ther information may address as aboye,

Cure of Rheumatism in a Horse by Eleetricity.

G. D. Powell, M.D., in the Irish Farmers' Gazette, de-

e

AT

BARREL MAKING.—THE LEVELING MACHINE.

geribes the cure of a valuable horse by means of electro-
puncture needles, from four to six being inserted in the
principal muscles of the fore quarters, also along the spine
and hind quarters. The battery employed was that of Le-
clanché, from four to twelve large cells, alternating in
strength, and the current broken, causing the muscles to
contract perceptibly. This was kept up from two to three
minutes at each place, Prior to treatment, the animal was
in 5o bad & condition that the owner was about to cause him
to be shot. But within about six weeksafter the commence-
ment of the electrical treatment, the horse was perfectly re.
stored, and is now sound and useful.
-
IMPROVED SPIKE BAE.

Railroad employees are well aware that bars for drawing
spikes on tracks are very liable to become broken. The

point at which they usually fail is at the claws; and nooces-
sarily if one of the Iatter is destroyed, the bar is rendered
useless until it can be repaired. This occasions much Incon
venlencs and delay, but a remedy for the trouble is now of.
fered in the invention herewith lustrated in perspective,
Fig. 1,and section, Fig. 2, which consists in making the
claws in soparate pieces, and attaching them to the bar so
that, if either claw falls, it can be removed and another
quickly substituted.

The lever in formed with a square or angular socket, A,
In its enlarged end, and the claws, B, are made with shanks

in journals and boxes, or to afford resdy tinder for the re-

which fit into and fill the space. Shoulders, B, are mado

upon each claw to rest againgt the end of the lever, € iy
pin which pnsses through a hole which s bored through the
socket and through the juws so ag to cut a half cirels from
each shank. The pin is made somewhat tapering #0 as to be
readily withdrawn,

The claws may be made in pairs to fit spikes of different
sizes or to adapt the bar to other purposes, a8 may be de.
sired. The pin, C, holds them in place and may be eally
removed when it is desired to change them,

Patented through the Scientific Ameriean Patent Agency,
October 28, 1873. For further information address the in-

ventor, Mr, George Douglass, 19 Water street, Bridgeport,
Conn.

Peat 'OOII.

Kidd’s process for carbonizing pent consiats of a large cham.
ber or drying room connected with a bofler which supplies su-
perheated steam ; from the boiler a steam pipe passes through
the furnace, and from thence into the flue: the steam, in its
passage over the boiler fire, becomes superhented, and, to-
gether with the smoke, passes into the dry-
ing chamber; the peat, cut into pieces about
the size of bricks, ig put into a framework
which runs upon wheels, so that it easily rung
into the drying chamber,and is run out again
when finished, thus saving a great deal of
labor. The object of Kidd’s process is the col-
lection of the heated gases of the furnace in a
closed chamber, where they may be usefally
employed in charring peat,or converting it in-
to charcoal; artificial draft is created by jets
of superheated steam, and the whole products
of combustion from the furnace are forced in-
to andretained by the closed chambar, The
chamber is filled with peat, which may be
dried and charred in less than forty-eight
hours by the action of the furnace gases and
superheated steam; the temperature of the
chamber soon rises to between 300° and
400° Fah,, and remains at some temperature
between those limits. By charring the peatat
a low temperature the loss of hydrocarbons

- is very ama.ll, the gases which are poured in-
to the chamber being for the most part non-supporters of com-
bustion ; consequently it is impossible for the peat to take
fire during the process of charring. The fuel used in the fur-
nace which supplies the gases and generates the steam is peat,
which has been partially dried in the open air, It is estima-
ted that a tun of peat charcoal can be produced by this method
at a cost of $3.25, which sum includes sll charges for inter-
est on capital, royaliies, andlsbor, raw peat at 72 cents & tun
that used for fuel, $1.8 per tun. Peat thus prepared produced
a gas of high illuminating power, ranging between 20 and 22
candles and 6,000 and 9,000 feet per tun ; the gas is generated so
quickly that three charges of peat can be worked off to one of
conl, thus effecting considerable economy in the plant of gas
works. The charcoal which remains after the gas has been
extracted is also much more valuable than the ordinary coal
gus coke. There is, no doubt, a large field open for commer-
cial enterprise in the manufacture of peat charcoal, owing to
its freedom from sulphur and its affinity for oxygen at a high
temperature. It is equal to ordinary charcoal for refining
iron, steel, and other metals, as » fertilizer, and for filtering
water and town wwnge.—Chc:uical News.

TOSELLI'S SOUNDING APPARATUS.
The Revue Industrielle reports the invention of the novel
sounding device, represented in our engravings, by M. To-
gelli, an Ttalian engineer officer. It is composed of two

arms, A B, which are pivoted in the support, C, and which
earry on their extremities cups, E F. The head, P, is fixed
to a rod, D, which has a T shaped head, which, as re
presented in Fig. 1, drops down Fig. 2.

ovor the upper and carved ends
of the arms and holds them open,
In using the device, it is lowered
untll the weight strikes the bot-
tom, when the T head is caused
to lift and free the arms, which
fall by their own gravity. The
depth of water is noted in the
usunl way, from the lead line;
henee the particular advantage
of this invention is that it brings
up with it specimens of the bot-
tom Inclosed botween the two
cups, which meet as shown in
The T head on the welght

o

Fig. 2.

rod, it will be noticed from the
last mentioned ongraving, drops,
when the arms are closed, into

notches on the upper end of the
Iatter, thus securely preventing

their opening.
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STILES' IMPROVED CAR COUPLING,

The invention herewith illustrated is designed to couple
cars together automatically, and to afford simple means
whereby the mechanism may be readily adjusted for opera
tion. The necessity which exista for improved apparatus of
this description, and the general advantages to be gained by

mercury and is connected with arod which carries a horizon-
tal crosshead, |

7, from -which exteud downward other rods,

A. The bundles of tubes, B, correspond to pistons, and. by

alternately moving up and down in their chambers, impart
| an oscillating motion to the lever, A, this to the frame, V,

an efficient self-acting device, have already been fully de- |rod, S, crank, Z, aud, finally, belt or fly wheel, R. The me-

tailed in these columns, so that no reiteration of the faots is
here deemed necessary,

The present invention consists in an arm. A
with a vertical rod, B, which leads upward through guides
in the end of the car, and with a bar
groove in the block above the draw.
head. of this bar is
widened and inclined at its front por-
tion, so as to force the upper end of the
elbow frame, D, forward, and rise above
it when the coupling pin, which is sus.
pended from the arm, A, is to be pulled
out. The lower extremity of the bar,
C, then rests upon the elbow frame, as
shown on the left of our engraving,
This frame is pivoted to the drawhead
at E, and is provided with springs at F,
which pull its top back under the bar,
C, ns goon as the latter has been raised
high enough to lift the pin out of the
link and hold the same ready to let it
fall when required. Below the draw-
head, the frame, D, supports a plate, G,
which rises a little above the bottom
wall of the opening for the link, so as to
hold the outer end of the latter up to
enter the drawhead of the other car.

When the two plates, G, of the cars
meet, the upper ends of frames, D, are
thrown forward out from under bars, C.
They therefore fall, and the pins, de
sconding, slip [through the link, It is
proposed to have the rods, B, extend to
the tops of freight cars, so that the brakeman on the roof can
easily lift the pin and adjust the coupling.

Patented through the Scientific American Patent Agency,
February 10, 1874. For further information address Messrs,
Stiles & Carlow, Bloomfield, Davis county, Iowa.

y C, which enters a

p

The lower end
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A NEW MOTOR—THE ELECTRO-CAPILLARY ENGINE.

We extract from the pages of La Nature the annexed
engraving of a curious machine which has recently been in-
vented in France, and which relies for ite motive power up-
on a natural force which, go far as we are aware, has never
before been directly utilized to perform work. We refer

to capillary attraction—the force which osawsthe oil up the

wick of a lamp, to cite a homely
and familiar example—and to the
phenomena of which physicists
have devoted no small amount of
profound study. Although the
lawa governing this branch of sci-
ence have been discovered and
mathematical formule deduced in
accordance with their workings,
it has remained to devise a means
to harness the force and compel it
to drive mechanism, Thismenns,
the inventor of the present appa.-
ratus believes, is electricity,

There is a simple experiment
which any one of our readers can
perform for himself, and which
will at once render clear the ope-
ration of the motor we are about
to degcribe. Place adrop of mer-
cury in the bottom of & glass and
fill the latter with water slightly
acidulated with sulphburic acid
and also treated with n few drops
of bichromate of potash, If now
tbe mercury be touched with an
iron point, it will be observed to
contract quickly, and to take a
a new form, which it will main-
tain until the point be withdrawn,
when it will resume its former
shape, Tbese alternate contrac.
tions and expaosions, it will be
found, can be mnde to succeed
ench other nn rapidly as the point
can be applied and removed ; and
when o Inrge drop of mercury I8
used, they become #o odd as to be
quite amusing. Itisthe galvanic
current which I8 produced by the
iron, the acidulated water, and the
mercury, which changen the force
of the capillary attraction, for it
is this power which, in the be.
ginning, keeps the drop of quick-
silver in ite globular form and
prevents it spreadiog or flattenign
out,

In our ustration, K in o gloss

A, "'lllll"t'llll'!‘

chanism thus far clear, we pass to the mode of developing

the power, and thisa single element, D, of a Daniell battery.
By meansof the bent iron wires, ¢, the current is brought in
communication with the mercury. If carried to both vesscls

together, it is evident that the change in both would be pro-

STILES' IMPROVED CAR COUPLING.

duced at the same instant, and equilibrium between them
would result; but if so arranged as to be applied to each
vase alternately, then it is clear that first cne piston and then
the other would be acted upon, and a vibrating movement of
the lever, A, be the result. To effect this, the fly wheel, R,
by means of the crank, 2/, is brought in connection with a
commutator, W, which so governs the current as to estab-
lish or break it in either vase, on the same principle thatthe
slide valve of a steam engine shuts off or admits steam.
Then, by reason of the constant changes, is capillarity pro-
duced in the two masses; first one piston is lifted, then the
other, and thus the apparatus is given a continuous motion.
If, in place of the battery, a galvanometer be substituted, and

i

‘ i

THE ELECTRO-CAPILLARY ENGINE,

yat filled with diluted sulphuric aeld, in which are placed | the wheel, R, turned by hand, the needlo will at once indi

two smaller vessels, (i, in which the mercury is placed, In
each vase is plunged l;bunl“n of glags tubes, B, all arranged
vertically and open st both ends,

eate the existence of a current,
It 18 of course hardly probable that nny smount of useful

Kach bundle floats onthe | power can be gained from this machine, but it is neverthe

loss o very ingenious device, and one which, perhaps, may
suggestion for other applications of the

prove & valuable

which are attached to the extremities of the pivoted lever, | same force.

. et ) O
SCIENTIFIC NOTES FROM THE FRENCH ACADEMY OF
SCIENCES.

From the reports of recent sessions of the French Acade-

my of Sciences, we glean the following interesting morsels
of scientific intelligence.
France, it peems, hias experienced a unusually mild winter,
M. Tastes has investigated the matter and thinks that he has
found s great atmospheric current crossing the country,
which bears about the same relation to
the atmosphere as the Gulf Stream does
to the ocean., This current becomes dis-
placed in longitude; and according as &
given region is in the center or on the
borders of the aerial flood, the winter is
calm and mild or else vigited with cold and
storms,

(Good results are communicated to the
Academy from experiments in using acid
tannate of protoxide of iron as a preser-
vative of wood. The tissue on injection
becomes thoroughly impregnated with a
veritable ink, which prevents the destroy-
of the weather, M, p
gome

ing action Monier

sends curious specimens which,
though seeming to be very hard graphite,
capable of scratching glass and even si-
lex, are composed of sugar—the residu-
um after evaporating, probably—heated,
away from the air, to a white red tempe-
rature. MDM. Joly and Barbier suggest
that the wires used for electric bells and
similar purposes in buildings may be
converted into fire detectors if they are
simply coated with rubber as an insula
tor. The idea is that, where the wires of
a circuit touch, on the heat melting the
rubber covering, the exposed copper will come in contact, es-
tablishing the circuit, and so sounding the alarms. M. Spi-
[ nelli has constructed a balloon and proposes toascend higher
than 24,000 feet. He believes that pure oxygen, in a com-
pressible state and mixed with the rare atmosphere at great
elevations, will enable him to breathe withount difficnlty. In
| spite of the numberless preventives suggested, the ph}:l!ox-
The
Minister of Agriculture and Commerce has recently appoint-
ed a commiseion to examine plans, and has offered a prize of
£4,000 for a means of exterminating the nuisance. M. Ba-
lard announces that he has completed a long series of expe-

érn continues its ravages in the vinevards of France.

riments of the action of water on lead, and concludes that
water containing sulphates and car-
bonates, attacks the metal very
slightly, while the effect of water
charged with chloridesand nitrates
is very plainly marked.

M. Cailletet has been investiga-
ting the question of the variation
in volume, of a hollow glass cylin-
der when compressed from with-
out or within. A tube of glass,
20 inches long and 4 inches in
diameter, was broken under an ex-
terior pressure of 77 atmospheres,
half of which force, exerted from
within, sufficed to rupture it. In
using very thick tubes, equal to
the resistance of 400 or 500 atmo-
spheres, there is no permanent dis-
tortion of the glass.

M. Vicleau notes the discovery
of some curious erystals of glass
extracted from a furnnce which
had been cold for rome time, They
differ completely in aspect and
form from devitrified glass, nppear-
ing in the form of isolated prisms,
each gome 0°08 inch in length,
This compogition is different from
that of the normal glass of the
furnace, ns soda ix absont, while
magnesin I8 pregent in oxcoss,

e e
Stmploe Timber Preosorvative.

To render posts or timber, placed
in the ground, pracrically imper.
vious to moisture, and for a long
timo provent decay, the following
simple reelpe hus been tried and
found to answer the purpose ex-

collontly,  For fence and gate
posts, it 18 particularly racom-

mended ;
Take lingeed oil, boil it, and mix
it with chiarconl dust until the mix-
ture hag the conslstence of an or-
divary paint, Give to the posts n
Kingle cont of the mixture or paint
before planting them, and no
farmor, says one who has used it,
living to the age of the patrinrchs of old will live long enough
to geo the same posts rotton,
The posts or timber should be well geasoned and ¢ry when
the paint Is applied,

SRS
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Correspondence.

Ramming the Mold.
b the Bditor of the Scientific American :
~ Having had considerable experience in the molding
‘Branch of the foundery business, I willendeavor to give your
ronders some information which will, if proper attention is
paid to it, remove n great many of the snnoyances that

2 h.“ to wnmd with.,
mﬁ?l:on is an endlos varlety of patterns from which the

molds sre made, it will be necessary to divide them into
"C‘l“ﬁ heavy work. Stove castings, ns we all know, are
very light. In the molding of such work, much depends
upon the quality of sand used ; the molder's heap should be
composed of no more than one half loam, the other half
being a very open sand. This makes a good strong mix-
ture, which will not allow the sharp corners and fine oran-
mental work to be washed away when the molten iron is

into the mold. In ramming such work, the molder
should be careful that the sand on top and bottom of his pat:
tern is not rammed hard ; but the sides or edges should be
well rammed, in order that the casting may not strain from
baving a soft parting. Great care should be taken to seeing
that the bottom board is well bedded on the flssk,after which
it should be removed and the vent wire used freely. The
venting of the work is often but partially done, on account
of the point of the vent wire coming into contact with the
pattern; and when the iron enters the mold, it finds its way
into said vents, fills them up, and thus, in & measure, pre-
vents the escape of the gus that arises from the iron coming
In contact with the charcoal, black lead, or soapstons, with
which the mold has been dusted to prevent the sand from
adhering to the casting. The bottom board should then bo
carefully replaced on the flask, and dogged down so that, in
the act of turning it over,it could not move,which would cover
the vents over with sand. The top part of the flask (or cope,
g it is termed by tradesmen) needs the same care in ramming
over the pattern as the bottom, and should be well vented.
1f the mold has any high projections in the cope, they
should be well vented ; for it is at these olevated'points that a
large portion of the gas accumulates and needsa quizk exit,
in order to make sharp corners on the casting and prevent
blowing. The strainings of castings in this branch of the
trade is greatly due toan insutficient amount of weight being
placed on the flask, or the purts not being properly dogged
together, as well as to the rapidity with which the iron is
poured into the mold, together with the hight of the runner.
Catting short the supply of iron as soon as the runner is full,
and a careful watohing of the work to be poured, will, in
moat cases, romedy the trouble of the casting being thicker
than the pattern.

As to the warping of the plates, much depends upon the
quality of iron used and the judgment of the pattern maker.
It can often be prevented in a measure by the molder, in
making the runner from the round sprue no thicker than the
the piece to be cast; and,as soon as the metal is poured, by
digging sway in front of the sprue and bresking it loose
from the casting. Where a flat sprue is used, this breaking
off should invariably be done as soon as the runner is cool
enough. It being wedge-shaped, with the smail end of the
wedge downwards, it lifts » portion of the casting in shrink-
ing.and thus causes itto be out of shape.

In heavy work,'care and judgment isneeded, and it requires

a man's lifetime to become proficient in. In ramming work
that is to be poured on its end, having a hight of three or
four feet, there is no risk in well ramming the sand, for two
thirds its hight, around the pattern; and as you near the
top, ram it as you would a pattern no more than a foot in
thickness. The sand in all such work should be very open
or porous, in order to prevent scabbing. Asthere is so large
3 quantity of iron used, much steam and gas Is gensrated in
the mold; and as there Is no other way of escape for them
but through the vents, there should be no fanlt in this par-
ticular part of the mold. In the pouring of such work, it is
best to run it from the bottom, If a runver is used, do not
raise the risers to correspond in hight with the runner, as,
by #o d:ing, you increase the amount of strain on the mold ;
but form a little basin around the risers by ramming out the
sprue holes with thefinger; and on the side nearest the outer
edge of the flask, form a lip for the surplus iron in the run.
ner to ran over ontothe floor. When heavy work is bedded
in the ficor too much care cannot be taken in preventing the
dampness of the ground beneath from striking through into
the mold. The sand that in thrown out of the pit, if it has
been of long standing, should not be used for the molding
of that piece; for it is 100 cold and dasmp, and shonld be
thrown on one side, sod allowed to stand that it may dry
and warm up. The two or three Indlefuls of iron, that re.
main in the farnses after the work on the floor bas been
poured, can be ran into pigs inthis sand, which will greatly
belp to fit it for immediate uso, In the venting of heavy
work, the small vents should terminate in & number of large
ones, which should bave an opening on both sides of the
mold ; then & draft would be formed to carryJoff the gas
which is continuxlly forming as the workman is in the act of
pouring the ironinto the mold,

All men connected with this branch of the trade have heard
that sharp report which Immediately follows the pouring of
s large piece, the same belng cauned by the confined gas In
the lowsr end of a lsrge vent, there being no draft to drive
it out. Where facing Is used, much more care s needed In
venting. In the making of large pulleys and gear whee's,

. too much care cannot be taken In this particalar. 1 hold that
not so much depends upon the ramming of such work as
upon the venting for the proper exit of the gas from the

pand In the immediate vicinity of the mold; for if the mold
has been rammed harder than there was any necessity for,
and the venting has been properly looked after, there is not
much danger of the casting being a poor one. Such work
whould invariably be run from the hub or center, with suffi-
clent risers, arranged as above degeribed, This branch of
the trade is called green sand work, and it involves a large
part of the art of ramming.

Newburgh, N, Y. LeAnpenr CLARK, Jn.

A Now Bn;oh Blight,
1o the Editor of the Soientific American :

My attention was arrested by the article on page 871, of the
Seience Record (Muun & Co.) for 1874, stating that J. Kdning
observes that: '“In Westphalia the beech trees have been re-
cently attacked by a new form of blight, which, commencing
on the bark, finally covers the tree with a snow-white down,
producing sickness and sometimes death, The microscope
shows this blight to consist of fine threads, nmong which oe.
ours a small ingect, apparently an undescribed species, These
threads, which are secreted by the insect, consist of wax
which has o melting point of 78% or80°, and the percentage
compogition of which is: Carbon 8189, hydrogen 1858, 0x-
ygen 603, Both composition and melting point are very
near those of Chinese wax,” etc. The foregoing is literally a
copy.

In the summer of 1857, [ noticed & fine beech tresin a val-
ley, which at first sight seemed covered, especially on the
lower branches, with snow finkes, 5o dense and white did they
appear; this novel sight, to one well acquainted with the
beech tres (fagus ferruginea, Ait ) arrested my especial atten-
tion. Supposing it to be oceasioned by some minute fungus,
1 cut off a lower branch for & closer inspection, when I noticed
that the white incrustation was produced by a dense aggre-
gatlon of cottony pellets, which had & kindof oscillating mo-
tion, On removing some, I discoyered minute ingects, similar
to the well known plant lice (family aphide), ete. It would
goem that this blight is not so very new afterall, Westwood
figures the larva of the psylla betula, as nlso a winged specimen
of the Iargest British species of psylia.

It is not my object, however, to enter upon a lengthy notice
of & family comprised of very numerous and obnoxious spe-
cles; but simply to put on record my own observations with
regard to what I believe to be a native species, reeing that I
met with them remote from introduced plants of any kind;
no farm was within 23 miles of the locality.

I would simply add that neither from Mr. Reilly, Mr, Walsh,
or Mr, Harris could I'learn anything further about this species,
or if it were ever before noticed; nor would I have again
thought of it but for the articls in the Setence Record, in which
no description is given.

I hope to draw out more information on this subject, in-
teresting to entomologists generally as well as those who culti-

vate the beech. JACOB BTAUFFER.
Lancaster, Pa.
==
Completion of the New Iron Bridge over the Saco
River, Me,

To the Editor of the Scientific American :

Yesterday we received a telegram that the last span of the
iron bridge over the Saco river, at Biddeford, Me., had been
swung. As this has been a rapid piece of work, and well
illustrates the advantages of the American system of build-
ing iron bridges—that of interchangeable parts and pin con-
nections, as contrasted with the system of connection by
rivets—we give you a brief description,

On January 20, the wooden bridge, 600 feot long, was burned
down. On the 24th, the Eastern Rallway contracted with
the Pheenixville Bridge Company for 8 spans of 138 feet
each and 2 spans of 100 feet each, to supply its place. At
that time the iron lay in puddle bar. The drawiogs were
made, the iron rolled, finished into sbape, and shipped by
steamer and rail to Saco, and the spans erected, ready for
use, in forty days. The cost of the bridge iy a little under
forty thousand dollars. Cranke, Rexves & Co.

Pheenixville Bridge Works, Philadelphia, Pa.

Accldents by Car (‘o;plln: and Switochos,
To the Editor of the Scientific American:

Your assertion, in a late numbar, that 400 men were killed
on the Pennsylvania Central Rallroad alone, in 11 months of
1878, is no doubt true. In our villago alone, & man a month
is slnughtered, besides numerous losses of hands and feet,
The men who pursue this terrible calling are all in the prime
of life and fullness of manhood. They go forth each day,
knowing what their ultimate fate Is to be, a terrible death,
mangled almost out of semblance to bumanity, Yet each
one that is thus killed has a dozen ready to step Into his
bloody shoes. Can nothing be done to avert this slaughter?
Have the hundreds of self-couplers ever had a chance for
trial on any railrond? Not that I ever heard of.  Yet surely
some of them must have merita,

It in generally asserted that most of these men are killed
by catching their feot in the frog. This Inin no care true,
The feet nre caught at each end of the * guard rafl,” on ench
tide of the frog, where the rall curves out, #o the car wheols
will not atrike it. If & wooden block were placed in ench
end of this guard rail, Inrge enough to keep the foot from
boing canght,yet so that the wheels would pass hetwoen it and
the rall, these slnughters would be comparatively unknown.

Burlington, lowa, Exrenr.

—_—e P o - e

Tur American sleeping and hotel ears are now coming
into use In England. A Iste numbor of Bugineering sponks
vory flatteringly of a recent trial of Pullman cars on the

Midland Rallway,

[MarcH 28, 1874 ‘.
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Why do Grindstones Burst!

In oldon timow, grindstones were always made with &
square holo in the contor, about gix inches ncross, in whie
a squaro fron shuft was placed and the stone ndjusted by
menns of wooden wedgon,driven around the shaft with suffl.
cient force to hold the sone wecurely in its place, and to' re.
sist the power applied to the shaft when dresuing the stone
off. Thin reslstance at the edge. being equal to & lever
purchage of half the diameter of the stone, has a tendency
to burst the stone by the pressurs, of the shaft In the eye of
the stone, which s also frequently augmented by the swell-
ing of the wood employed as wedges. v

Bursting of grindstones was & common oceurrence under
these circumstances, happening sometimes soon sfter the
stone was hung, but frequently after being weakened by
wearing away a part of it. Grindstones are genorally hung
at nail works by menns of two heavy cast iron plates with
square holes and a heavy square boss cast on the outaide.
Four holes are bored through the stone near the corners of
the eye, corresponding with the four similar holes in the
plates, throngh which four bolts pass and fasten the plates
securely to tho sides of the stone by means of nuts, A
square shaft passes through the center of the plates,and the
stone is adjusted by means of eight set screws passing
through the bows, and resting against the sides of the square
shaft. This relieves the eye of the stone from any strain,
but the tendency of the four holes in lines with the corners
of the eye is to weaken the stone in these directions. A
case occurred of grindstones having been burst by using
cast iron plates with a square boss 4 inches long, cast on the
inside of the plates and tapering towards the end, which
was fitted snug into the eye of the stone ; and the plates being
pressed against its sides, the tapering boss acted as a wedgs,
and two stones were burst in this way Lefore the cause
was discovered. The best mode of hanging & grindstone is
on a round shaft of wrought iron on which a collar is forged,
with two cast iron plates of abont one third the diameter of
the stone in size and dished so as to bear on the outside edge
only, A screw is set on the shaft and fitted with a heayy
nut, by means of which the two plates are pressed against
the sides of the stones, holding it firmly by pressure and
friction alone and relieving the eye from all strain. A stone
hung in this manner should not burst except by centrifugal
force, caused by the stone being run st a very high rate of
speed; but stones do burst even when hung so, and when
not running at a dangerous rate of speed. As the bursting
of a grindstone is always fraught with great danger to the
workmen using it, and in its vicinity,it becomes of considera.
ble interest to know the cause. Grindstones vary very much
in the composition and in the manner in which their parti-
cles are held together, Some stones are composed of grains
of pure sand, which bave been pressed together with little or
no cementiog material, leaving numerous interstices among
their In others the particles of sand are cemented
together with elay, réndering the stone much more compaet
and strong. A stone of the fizst kind, being porous, will
weigh less to the cubic foot than the latter and will absorb
more water when in use, thereby rendering it still less
strong. The quantity of water absorbed by a stone of this
character has been proved by actual experiment to be equal
to 12 1bs. to the cubic foot, while in the closer and more
compact stones it is but 53 1bs.; so that,if a dry porous stone
of 6 feet diameter by 12 inches thick contain 27 cubic feet,
it will absorb 324 1by. of water when inuse; and when such a
stone s allowed to stand over night a considerable portion of
the water will settle in the lower half of the stone, while the
upper, belng expossd to a free circulation of air, will lose its
water by evaporation and be left comparatively dry; so that,
no matter how trué the stone may be dressed, the effect
when in motion will be the same as of & badiy balanced fiy
wheel; and with a Httle increase over the usual speed, the
tendency will be, of the wet side, to fiy off from the rest of
the stone,or In othér words to Lurst the stone. A case of this
kind recently octurfed in New Jersey. A workmao had
been using & stons of this character for grinding sad irons.
The stone being complotely saturated with water over night,
the following marniog he started the stone (which was about
6 feot dinmeter by 1 foot thick); and after working a short
time,had oceaslon tostep aside for a fow moments, when the
stone burst, & quarter of it passing through the roof and
lodging In the sideof an adjoining building, Another struck
a heavy driving shaft in front of the stone, and a third fell
in the pit in which the stone was running. The usual speed
of this stone was about 180 turns a minute, which it Is sup-
posed was somewhat increased by the absence of the grinder.
The increase of the speed of an unequally balanced stone of a
porous charscter eaused It to burst, Great care should be exer-
cised In examining a stone for defects before hanging It
This can best be done by washing off the sides and edge
with water and a broom ; and if any crack be discoverod, the
stono should bo rejected. No part of a grindstone should be
allowed to stand In water whon not in use, as this would but
increase the tendency to burst in the manner above roforred
to, bosidos eauning a soft place, J, B, M.

-

BLuos AND SxATLA. A corroapondent of the London Feld
suggests an ohny and, ho sayns, most offectual way of gotting
rid of those garden posts, namely : Pat amall heaps of bran
(about two handfuls) close to the plants which they destroy
most, and then, about 10 or 11 o'clock nt night, go round
and put a handful of quicklime on each heap; the number
of slugs foupd killed In the morning will be almost incredi

ble. Slugs prefor bran to any fruit or vegetable, and will
conyregate on these heaps from all parts of the garden,

-
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BOIENTIFIO AND PRACTIOAL INFORMATION,

A NEW BACOHMAROMETER AND A MONOCHROMATIO BODIUM
YLAME,

The new instrument Invented by M, Laurent, of Parls, I8
componed of an ordinary bi-refracting prism tor n polarizer
and a Nicol for an annlyzer, The lattoris fixed, with o small
Galilenn teloscops, on an alldade with which it turns. The
novel portion consiste ina thin plate of cloven gypsum,
covering the half of o dinphragm, situnted between the
polarizer and analyzer. Pluced botwoon two Nicols, of which
the principal soctlons are perpendicular, this plate gives
yellow of the second order, corresponding to the D sodium
line, either with white or with yellow light. If the Nicols
have thelr sections parallel, with white light, the comple-
montary color, n blue violot, 1s obtained : with yullow light,
black, The plate of gypsum produces therefore in very
simple manner the effect of n polarizer in two portions, of
which the principal soctions make to ench other a certain
unglo; and moreover it permits, withont complication, the
rendering of this angle varlable betwoen 0* and 45°, & point
of conslderable advantage in practice; for on a liquid more
or less discolored being given, the angle which will give the
maximum of precision may be chosen,

In order to render the sodium flame quite monochromatioc,
it sutficed to interpose between the flame and the polarizer a
plate of bichromate of potash, a substance which has the
property of absorbing the violet, blue, and a part of the green
rays present in the sodium light, which diminigh precision
when it is desired to establish the equality of shades in giv-
ing different colors to the two portions of the dinphragm,

COMPARATIVE VALUE OF ARTIFICIAL ALIZARINE AND
MADDER,

The Induatrinl Soclety of Mulhouse, France, have recent-
ly publisbied & report on the effect of the introduction of ar-
tificial alizarine upon the consumption of madder. The em-
ployment of the former productis constantly asugmenting,
and it {8 manufactured on a large scale in Alsace, Germany,
and Russia. It is believed, however, that the large demand
will not effect the normal consumption of madder ; orin other
words,the proportion of pure madder used in the arts,before
the introduction into commerce of extracts of madder, will
remnin unchanged. It is with these extracts that artificial
alizgarine comes in competition, but only to a certain extent;
for while it produces violet shades of greater brilliancy and
beauty, its red are inferior. In order to completely replace
madder, another principle of that material must be present in
the artificial product, nsmely purpurine, which furnishes
fine orange reds, but of which at the present time even the
chemical constitution is not definitely known. Hence it is
considered that the best tints can be obtained by artificial
alizarine and madder extract combined, employing the latter
of the shade of red most closely approximating orange,

THE WILD PLANTATN AS PAPER STOCK,

The Belgion Consul General in British India reports that
the fiber of the wild plantain,found in great qunutities in the
Andaman Islands, has been successfully nsed in paper making.
The directors of the Bally paper mills,in the above mentioned
country, state that the material is sorth $40 a tun, and that
they are purchasing it in quantities at that price.

DETECTION OF ACETIC ACID IN WINES.

M. Kissel saysthat, in separating acetic acid from wines by
distillation, the acid may escape undetected, because it forms
acetic ether with the alcohol. This inconvenience may be

‘avoided by saturating the wine with baryta, The alcohol is
then distilled off, and phosphoric acid added to the residue.
‘On distilling again, the acetic acid is found in the distilate,
‘and may be determined.

FRACTURE OF A FLY WHEREL,

At the Chatham Dockyard recently, the great fly wheel of
the rolling mills steam engine, weighing nearly thirty-five
tans, broke 1o pleces while revolving at great speed, and the
fragments were violently hurled In all directions. No one
was hurt. The second motion cog wheel, weighing several
tuns, was broken by pieces of the other wheel falling upon
it, and most of the machinery was more or less dnmaged by
the iron fragments, The cause of the dignster is not yet

known, but it is supposed to have been a tooth of the great

_cog wheel breaking off and falling among the machinery.
The extent of the damage cannot be known till all the ma-
chinery has been examined, but it will probably amount to
several thousands of pounds, The accldent will cause work
to be stopped for four or five months, The loud report made
by the wheel breaking wus heard nt some distance, and
pumbers of men rushed to the scene, fearing that a boiler
had exploded,

A REMEDY FOR HYDROPHOBIA,

" Professor Malsch recently presented to the Philadelphia
College of Pharmacy a sampleof trompatilla, s new remedy
for hydrophobls, from Mexico, where it in said to have been
successfully used in the cure of the terrible malady men-
tioned. It is administered in the form of a decoction,
ZLrompatilla in obtained from the stems and branches of Bou-
vardia triphylla,

LIFE OF ATLANTIC OADLES,

The Anglo-American Tolegraph Company have contracted
for an additional cable, to be laid by the steamship Great
Eastern duriog the coming summer. The expense to the
Company will be about $2,600,000. The company now has

four cables on the bottom, ono of which, the cable of 1863,
From the fact that the company, instead
pf repairing that cable, in now sbout to lay & new one, #n-

gineering concluden that repair is uselesy, nod that the life
of an ocean cable, of the kind used by the Company, is only

geven yeoars,
—_— O

Adulterantions of Coffee, Ten, and Foppor,

At a recent meeting of the Chemical Soclety, London, Mr,
J. Bell gave some interesting particulars about the adultern-
tiona of thege articles.

The adulteration of coffee can only be successfully nc:
complished after it is ronsted and ground, but has, perhups,
been carried to as great an extent as in almoat any other nrti
cle of food, A very simple way of detecting the presence of
chicory in coffee ia to sprinkle & little of it on the surface of
water in a test tube or wine glass, when each particle of chi-
cory becomes surrounded with an amber colored cloud,which
spreads in streaks through the water until the whole ac-
quires a brownish tinge; with pure coffee, however, no cloud
is produced until the lapse of about & quarter of an hour,
Another method of detecting adunlteration is by the depth
of color obtained by the infusion of a given weight of the
suspected article in water, and by the density of the infu-
sion. The use of the microgcope, however, is indispensa.
ble. The ash of coffee, remarkable for the minute quantity
of gilica it contains, and for the abgence of soda, afforded a
valuable indication of its purity.

ADULIERATIONS OF TEA.

Ten is adulterated to a very large extent, not only with
leaves of various kinds, including exhausted tea leaves, but
also with Inorganic substances, such as quartz, sand, and
magnetic oxide of iron; these latter substances are rolled
up inside the leaf, and one sample of green tea examined
was found to contain no less than 20 per cent of quartz and
8°6 of the magnetic oxide. The latter may readily be sepa-
rated by grinding up the tea and removing the magnetic ox-
ide with a magnet. The facing employed for green tea
usually consists of French chalk and Prussian blue. In the
preparation of exhausted tea leaves, they are rolled up with
gum water and then dried, catechu being added in some
cages to restore the astringency. The article known as the
“maloo mixture' consists essentially of exhausted tea
leaves. In searching for the presence of leaves other than
those of the tea plant, the best method is to heat a small
quantity of the suspected tea with water until the leaves are
sufficiently softened to admit of being unfolded. They
should then be spread out on a piece of glass and carefully
examined as to the nature of the serrations and the charac-
ter of the venation, also the appeararce of the epidermis
and the stomata, and the peculiarities of the hairs as shown
hy the microscope.

ADULTERATIONS OF PEPPER.

The two kinds of pepper, known in commerce as black and
white pepper, are derived from the same plant, but differ in
the latter being bleached, or having the husk removed by
washing; but neither kind can be adulterated with success
before it is ground. The most common adulterants for
ground pepper are linseed meal, the husks of mustard seeds,
rice, bean and pea meal, and the flour and bran of the ordi-
nary cereals, ground chilies being added to restore the pun-
gency. Some of these substances can be readily detected
by diffusing the pepper in water, and pouring the mixture
on to & muslin sieve. The deep red particles of the chili
can then be recognized, and also the camphor-like fragmenta
of rice. The mustard husks are known by their cup-like
shape, while the smooth, shiny appearance of the linseed
readily distinguishes it from the dull brown of the pepper.

RECENT SCIENTIFIC PROGRESS IN EUROPE,

Sir G. B. Airy, Astronomer Royal and President of the
English Royal Society, in the course of his address an-
nouncing the distribution of medals of that learned body to
varions eminent ecientists, took occasion briefly to review
recent events in the progress of Science,especially in Burope.
While the discourse omits many discoveries and indeed
lightly passes over all, as a necessary consequence of its
synoptical form,it nevertheless mirrora sufficlent of the doings
of the past twelve months to be both interesting and valua.
ble as a retrospect. We need not remark that,by reference to
the volumes of our journal, many of the discoverlesand re-
searches noted will be found in fuller dotail. Those aseribed
in the following paragraph to English investigators conati-
tute the principal communications to the Royal Society,

In sstronomy, Messrs, Lockyer, Seabroke, and Hugging,
have made extensive observations of the chromosphere and
solur protuberances. Lord Rosse has produced a very com-
plete treatise on the radinnt heat of the moon, with all the
modifications dependent on the lunar phases, and on the ab-
sorption produced by our atmosphere at different lunar alti-
tudes. In oceanic science, Wells has found the unlooked for
fact that the gea on the const of Spitzbergen In warmer than
on the opposite const of Greenland.

CommanderWharton has verified the existonce of a cur.
rent running from the superficial waters of the Black Sen,
through the Bogphorus and Dardanelles, that s met by a
deeper current setting in the opposite direction. In biology,
Messrs. Bastinn, Ray, and Lankester bave made fmpor-
tant observationa on Iife in organic infusions. In palwon.
tology, Professor Williameon has examined thoe struoe.
ture of fossil plants in coal, and Professor Owen has
extended his investigations of fossil Australian mammifors,
In botany, the most complex arrangoments of leaves about
mother stem haye been reduced to the primary formation of
leaves ranged in two opposing directions by slmple mechuni-
cal considerations, Tn chemistry, varlous analysen and ex
periments have been produced, but no new genernl prinel.

ples established. In optics, Btearn and Les have described
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the effects of pressure on gases, by the alteration of the char:
acter of the spectra. In magnetism, some interesting Ilc"'
linve boen adduced, relating to the magnetic influence in
Inrge iron tubes, such as tubular bridges. In mechanics,
fir W, Fairbairn has contributed valusble information on
the dursbility of iron ships and strength of riveted joints,
and Captaln Galton has devised a mechanical npparatus
which shows to vessels the best courss to pursue,

The progress made elsawhere in Europe, President Alry
pums up us follows: In wstronomy, Leverrier has com-
pleted hig theories of Jupiter and Saturn, Vogel and Plum-
mer bave verifled Hugging' discovery, by the spectroscope,of
the traces of carbon in the composition of comets. Hugging
hns examined meven nebulm, in order to discover whether
their apparent movement be toward or awsy from our sys-
tem. The resenrch was facilitated by a coincidencs of a
wpectral line of the nebule and  line in the spectrum of
lend. The results indicated no appreciable motion. Father
Secchi has remarked the sudden appearance of a brilliant
point iu the sun, which gave the spectrum lines reversed, in-
dicating an ignition with a distortion of the lines, showing
that the igneous mass was approsching us, in other words,
that an explosion had taken place, Preparstions by the va-
rious governments have been made for observing the coming
transit of Venug,and by some German astronomers for obser
vations of Flora, for measuring the solar parallax,

In geodesy, MM, Cornu and Baille bave computed by ex-
periment the mean density of the carth to be 5°56. In France,
preparations are being made to repeat the observations of the
great circle of the meridian.

In geography, the Challenger expedition may be noted as
eliciting many important additions to our knowledge.
Young’'s Congo expedition has explored the African conti-
nent in the neighborhood of the Congo river, A Swedish
arctic expedition, blocked in the ice all winter, at the porth-
ern extremity of Spitzbergen, has been rescued. We have
recently published an extended paper on geographical pro-
gress in 1874, to which the reader is referred for a fuller
record of progress.

In anatomy, the most remarkable Iabor is the experimen-
tal discussion of the action of various portions of the brain,
by Professor Ferrier.

In natural history,the works of Buller on New Zealand and
of Viscount Walden on the Celebes, have added greatly to our
knowledge. The new aquarium at Brighton, Eogland, has
also been the means of valuable observations of habits of
marine animals,

In paleontology, Professor Von Brandt, of the St. Peters-
burgh Academy, gives the results of a long series of obser-
vations on the cetaceous fossils of Europe, a work which may
form a supplement to Cuvier's great treatise. Dr. Bur-
meister aided by the public museum of Buenos Ayres, has al-
most entirely reconstructed the extinct species originally in.
dicated by the names of torxodon, glyptedon, and macrauche-
nia. Professor Owen has continued his reconstruction of
extinct birds of New Zealand, and has discovered traces of
a huge bird without wings.

In medicine, improved methods have been adduced for the
study of contagious diseases, and for the investigation of
‘‘nervous storms,” The spectroscope has been largely intro-
duced into medical jurisprudence, and insurgery much valu-
able progress has been made,

In botany, Drs. Hooker and Bentham have continued the
preparation of their catalogue of all known Sowering plants,
and the latter author has further prosecuted his studies of
Australian flora. Considerable discussion has appeared as
to the question of whether lichens are or are not parasires of
n more simpls form of alge. Much sttention bas been given
to the bacterides, and their supposed influence on the pro-
duction of putrefaction. The mode of reproduction of fungi
has been the subject of much examination and speculstion.
The curious fact has been discovered that the movement
of the leaf of the diona@a muscipula produces eleetric phe-
nomenn analagous to those which accompany the motion of
o muscle,

In chemistry, President Airy says that no fundamental
theory has been announced, except in the doubt expressed,
whether the existence of four isomeric lactic acids, in ap-
pearance demonstrated by Wislicenus,agrees with the actual
theory of organic chemistry.

Tn optics, a new determination of the rapidity of light. by
M. Cornu, shows the wvelocity in a vacuum to be 546,700
miles per second, mean solar time. Quincke in his experi-
ments on diffraction has demonstrated that there is often an
unexpected accompaniment of polarization,

&

T0 NEW SUBSCRIBERS,

The present number (18) completes the first quarter of the
year, [thas been our custom to commence all subseriptions
nt the begioning of the year nnd to send the back numbers
from the first of January. Hereafter the paper will be sent
from the date of receipt of subseription ; but to thoss who wish
them, the back numbers from the commencement of the
volumo will be furnished, and the subsoription dated from
the first of the year,

BExumrrsa PROTOGRAPHS, —The effect of photographic
trangparencies in the microscops, as well as on the screen, is
greatly improved by placing a pale blue glass in the path of
the lluminating benm.  This corrects the brown or “ foxy"

tone which they too often present, and glves dopth and rich-
nosa to the shadows.

Gorp may be hammered into sheots o thin that 282,000

of them, placed one above the other, will only ocoupy the
hight of one inch,
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IMPROVED DIAGONAL PLANER.

To mochanics famillar with the ordinary form of wood

machinery, the only feature in the device herewith

fllustrated to which attention need be directed is the posi-

tlon of the cutter head, which, instead of being at right an-

glos to the longitudinal axis of the apparatus, is placed atan
inclination of about 45" to the same.

The inventor olaim that, by this arrangement, surfaces pre-
gented by knotty eross-grained lumber, and by made up arti-
cles such sa doors and blinds, are planed much more expe-
ditiously and thoroughly, and with a saving of half the pow-
er required to turn the machines having cylinders at right
angles,

Our engraving is prepared from a photo.
graph of the apparatus in use in a factory
at Whitehwll, N. Y., which, we learn, is
constantly in operation, smoothing doora
and blinds at the rate of 500 per day. The
articles are made up either of unsurfaced
or surfaced lumber, and, after being glued
together, are run through the machine in
the same way and as easily as ordinary
timber. It is stated that a boy, able to
handle the doors, can pass fifty per hour
twice under the cutters. The surface left

upon the wood, it is claimed, is much
smoother than is produced by ordinary
planers, and hence labor and time are
saved in finishing.

The frame of the machine is of iron.
There is one set of six inch iron feed rolls
and expansion gear. The diagonal cut-
ter head is shown at A, and the cutters,
three feet eight inches in length, make
8,500 revolutions. Motion is communica-
ted by pulleys on a countershaft either
over or under the apparatus, which must
be detached from the latter on account of
the angle of head and feed. A 24 inch
belt runs the cutter hesd, and a 2
inch belt actuates the feed, trimming, and jointing por-
tions. The trimming saw, B, which cuts the wedges si-
multaneously with the smoothing operation, is shown, in the
engraving, on the side of themachine cloge to the feed rolls.
The capacity for work is stated as fifty 2 feet 6 inches by 6
feet 6 inches doors per day, and the cost of the operation is
claimed to be less than one fifth that of hand labor. The in-
ventor estimates that, if the machine be kept constantly in
operation, its savings will be at least §20 per day of 10 hours.

Parties wishing to manufacture these machines for the pro-
pristor of the patent, or on royalty for general trade, will ad.
dress W. R. Norri¥, 115 West street, New York city.

THE QUICK SIGNAL RAILROAD LANTERN.

Not many months ago, a night train on one of our Esstern
railways was interrupted in its progress by s serious obsta-
cle in its path. Hardly had the natare of the difficulty been
zpprehended, and fairly before time had been given to con-
sider a means of surmounting it, the unexpected sound of a

whose hands is the common lantern. In other words, it is
an arrangement whereby, in a fraction of a second, n white
may be changed to a ruby light, and eice vorsd, and this by
mechanism go gimple that failure is practically impossible,
The details of construction will be readily understood from
the annexed engraving.

A, in Fig. 1, is an inverted cup of ruby glnan gurrounding
the flame of the ordinary lnmp and, of course, having an
opening above for the escape of smoke, ete, This cup rests

upon & small ciroular motal platform, B, Fig. 2, and is held
in place by a wire spring, C, Fig. 8,catching on its rim. The
platform, B, is movable, aud has an aperture in its center for
tho wick tube,

To its under side are attnchied rods which

NORRIS' DIAGONAL PLANER.

pass down in short tubes extending through the body of the
lamp, as shown in section in Figs.2 and 8. To the extremi-
ty of the rods is hinged a prolongation or handle, D, the ends
of which are connected. The reader has doubtless already
divined the operation of this simple contrivance. Ordinarily,
when the piece, D, is folded over against the bottom of the
lamp, the upper extremity of the wick tube extends a little
above the ruby glass envelope, as represented in Fig. 3. The
lantern is then a simple white light. If nowiu be desired to
show a red illumination suddenly, the operator merely grasps
the piece, D, bends it straight, and pushes it up. He thereby
rajses the ruby glass so as to cause it to inclose the flame
completely, the parts become as shown in Fig. 1, and the
danger signal is ready for instant service. There is one more
point of construction which requires notice before passing to
a more careful consideration of advantages, and that is the
locking mechanism, st E, Fig. 4, which holds the lamp firm-
Iy in the body of the lantern. This is an ingenious little au-
tomatic device, the subject, by the way, of a separate patent,

swiftly following express was heard. The next instant the
bead light of the locomotive appeared
around s curve. The conductor and brake-
men of the stopped train were forward.
Each realizing the imminent peril, instinec-
tively sprang for a red light to make the
daoger signal, but too late. The colored
lanterns were in the baggage car, in the
rear, in fact everywhere but in their hands.
In the few inevitable seconds of delay, the
approaching tmin thundered over the in-
tervening distance and crashed into the rear
cars, scattering destruction and death, Fire
added 1ts horrors to the calamity; the
slsughtered were numbered by dozens, and
the loss of property measured by hundreds
of thousands of dollare; and this because
2 wingle ruby light was not at hand at the N

Fiy. .

and consists merely of a bolt, having & T head st its lower

instant it was needed.

Instances of this description might be
reedily multiplied ; and possible cases, the
imsginstion requires but little exerclye to
suggest. A switch tender, for example,

suddenly discovers a rail broken, or that E

bis switch mechanism has become clogged

and refuses to operats, Not expecting any =
such clreumstanecs, he has left his danger b=
light in his station house; a lightning ex.
press may, st that instant, be due. The
wan Las no time to go for his lantern, por.
haps oneor two hundred feet distant ; down
comes the train, and in & few moments &
f‘f‘ffﬂ‘ sceldont has taken place, It might be supposed, in
view of such facts and possibilities, that long ago rallroads
would have adopted some devies which would render the
presencs of » danger signal in the hands of every employee
on duty not merely obligatory, but as much a necessity as
earrying of the ordinary white lantern. But there is nosuch
invention at present in use,  Separate lights are adhered to,
and those on which the safety of life and property depend
are still left here or there, io positions which, at one moment
handy. may, st the next, be the most Inconvenient and inac-
cessible,

We have lately had broughtto our attention & new form
of rallway lantern which meets all the requirements indica-
ted in the above lines. It is an invention which absolately
f{nsures the carrying of 2 red light by every individual in

THE QUICK SIGNAL RAILROAD LANTERN.

extromity. The projection on the lamp I8 slipped into a
right angled slot on the oylinder, first up, then to the right.
As it is pushed upward it raises the bolt, then, on being
turned, slides nlong its lower side, until the extremity of the
horizontal part of the alot is reached. The bolt by this time
is cleared, and, belog no longer supported by the lug, falls
back by its own weight, and Jocks tho latter in place, The
advantage of this in that the lamp can be Inserted In an in-
stant by feeling alone; and onoe caught, itls rigidly secured,

It in perfectly well understood by the inventor that, in order
o insure the attention of users, of any apparatus which has
been long and exclusively omployed, to the merits of & new
device, designed as o substitute, the novelty must be shown
to have, not only great advantages, but advantages which
will be productive of Incroased economy, in & word, that
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“have money in them.” Henoce the following brief ealonla-
tlon: A rond, let it be supposed, uses 4,000 lanterns, of which
1,000 ruby ones is & fair proportion. It is proposed (o sub.
stitute 5,000 lights of the form we have described, which
serve alrendy n double purpose, What i to be made by the
opoeration ! 8,000 common white lanterns cost about $8,000,
1,000 ruby Innterns cost $1,750. O1l for 1,000 ruby lanterns,
ot §15 per year each, $15,000. Total, $19,750. Cont of im-
proved lantern, $2 each. 'Total, $6,000. Balance in favor
of improvement, §18,750 per year,

Having thus, we think, sufficiently indicated the merit of
this invention as & preventive of accident, and having shown
itw diroct money value, a few minor though important ad-
vantages remain to be noted by way of con-
clugion, And firat, the red light thus ar.
ranged givos a much greater illumination,
one of three times the intensity of the com-
mon ruby lantern, the inventor tells us,
This is probable, from the fact that the
clear glass shade serves to diffuse and reflect
the rays while not obstructing them ; where.
a#, in the large shade of entirely dark glasy,
little more than the strong direct rays from
the flames rench the eye, the others belng
abgorbed in traversing the colored medium,
At a certain distance, for instance, where
#imply a dot of red flame is seen in the or.
dinary laotern, this device would appear ns
a ball of red fire.

The fittings and construction of the lan.
terns generally are of improved description,
and are of durable and strong material.
The probabilities of breaking the red glasa
are, of courge, much legs than those of In.
juring the large red shade of the common
form of signal; while, in event of such hap-
pening, the gmall cup can, necessarily, be
much more cheaply replaced.

The inventor informs us that the inven.
tion has been ordered for use by every rall.
road to the managers of which its advantages have been ox-
hibited, In order to afford a full examination, & single lan-
tern will be sent by express, as a sample, to every road de.
siring to test it in actual employment. Further particulars
muay be obtained by addressing Mr, E. W. Taylor, sole agent,
271 Pearl street, New York city.

o

Caviare,

This is an article of food prepared from sturgeon roes,
and is extensively used in Russia, where it is considered a
great delicacy. The preparation of this food has been be-
gun’in this country; snd as our supplies of the fish are very
great, the new industry promises to become important,

Some firms on Lake Erie bave undertaken the utilization
of the sturgeon, receiving immense pumbers from various
places on the lakes. They smoke the flesh, which is cat up
into strips, and prepare the roe.

There are many peculiarities connected with the treatment
of the sturgeon roes and their conversion into caviare; and
it may be of some service to those interested in the trade to
know how this is prepared in the White Sea-
and the Caspian, the headquarters of the
business. According to Mr. Alexander
Schultz, two kinds are made; one fresh or
grained, and the other hard or pressed.
In both cases the roes are placed upona web
or network, with narrow meshes, forming a
kind of sieve stretched over & wooden hoop.
Possibly a fine wire gauze would answer a
still better purpose. The fish eggs arethen
forced through the meshes by pressing the
white mass lightly, until nothing is left on
the upper surface but the callular tissue, the
fat, and tendons. The eggs fall into a wood.
en receptacle placed beneath, and are next
sprinkled with very fine salt of the beat
quality, the mass being stirred with a large
woonden fork having eight or ten teeth. The
quantity of enlt necessarily varies, according
to the seagon, from 5 to 1%; that ia to eay,
in the month of August 8 to 5 pounds of salt
are used to the poud (36 pouds) of roes, avd
14 to 24 in the winter. The less the caviare
is salted, the more it {s esteemed.

At first the egge, mixed with salt, exhibit
n pasty appearance when stirred; but after
oach grain is thoroughly impregnated with
the salt, the mass swells; and when stirred
there is a glight rustling, similar to what
would be the ease in the stirring of fine par-
ticles of glass, This is a sign that the pre
paration Is completo. The caviare is then placed in casks of
linden wood, which imparts no unpleasant taste, as might be
the case with most other materials,

To prepare the pressed caviare, a tub half filled with pickle,
more or less stropg with salt, according to the temperature
of the season, is placed in the notwork, To secure a tho-
rough impregnation of the eggs by the pickle, the mass is
stirred with a wooden fork, turning it always from the same
side. Then the eggs are strained out, and, when thoroughly
drained, a quantity of sbout 100 pounds is placed in a sack
and subjocted to the action of a press, in order to remove all
of the pickle, and convert the whole into a compact mass, as
curd is converted into chesse, In thus preparing the caviare
& number of the eggs are broken, and a portion of the contents
runs off with the pickle, so that for each poud there ia a
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loss of 10 to 12 pounds. After removing the pressed caviare
from the box, it is placed in casks, holding about 80 pounds,
the interior of which is lined with napkin cloth, on which
fccount in commerce this always bears the name of ¢ napkin
caviare."” The better quality of the pressed caviare, that is
to say, that which has been less mashed and salted, is placed
in narrow, cylindrical cloth bags, and it is then called bag
caviare. Caviare is also transported in boxes of tin, hermeti-
cally sealed. Fresh caviare is always preferred to the
pressed, but is more expensive, Thus, at Astrachan, fresh
caviare is worth from 30 to 85 roubles the poud, while the
pressed is worth only 24. It 1s much more profitable to pre-
pare the green caviare than the pressed, as it brings a better
price, takes less salt, and requires less labor. There are ex-
ported every year from Astrachan about 11,000 pounds of
cavinre, which goes especially to Berlin, Dresden, and
Vienna,

In commerce, the caviare from the roe of the Belouga
sturgeon (acipenser huso) is more esteemed than that from
the a.stellatus. The best of all is that of the sterlet (a. ruthe-
nus); but this scarcely enters into commerce. The different
kinds of sturgeon have roes differing in size, this depending
upon the quality of fish, the season, and the particular
placeof capture. The roes of sturgeon which are taken in
the sea, between the Sth of July and the 15th of August, are
allowed to remain only a few hours in the pickle, and they
are then removed, and placed, without being pressed, in
casksof 5 to 10 pouds. If, on touching the roes, they are
found to be tender, and the ovaries have already begun to
decay, the roe, ovaries and all are thrown into the pickle, so
that the whole may be impregnated with salt. This is the
most inferior quality, and is shipped in casksof 27 pouds
each, and is worth only three or four roubles per poud. This
is known as summer caviare. The total amount of caviare
obtained in the Caspian Sea fisheries amounts in one year
to 189,000 pouds (about 5,020,000 1bs.) worth 1,390,000 rou-
bles, or $1,103,000.

e
THE CLEPSYDRA IN ROME,

It is not very often, in these progressive days, that we find
the ancient methods of measuring time in actual employ-
ment. The sun dial, it is true, occasionally serves ag an or-
nament to some country lawn, but little dependence is placed
on its slowly creeping shadows. The hour glass has disap-
peared from the pulpits of the parsons; for twenty minute
sermons, instead of many-headed dissertations prolonged
through hours, are now sufficient for the spiritua! needs of
their flocks, The divided candle exists oniy in history, and is
linked with the story of good King Alfred. But the water clock
remainsg; not in this country, to be sure, but where it was

used a thousand years ago. Juliug Cwsar, tradition tells us’
found by its aid that the summer nights in Britain are not
not the same length as those in Italy. Clcero relates that
the length of speeches made by senators was regulated by
clepsydrw kept in the senate chamber; and the same parlia-
mentary practice, which now holds in our own legislative
halls, of & member yielding the floor for a certain number
of minutes of his time to another gpeaker then existed, for
n grave senator often gave 8o much of the water ag remained
In his clepsydra to a colleague, who was thus enabled to ob-
tain a longer or an extra water time for his speech than
would have been otherwise at his command. If a legislator
in those days, however, was interrupted by absurd ques-
tions—something after the fashion which occasionally appear
when our learned representatives indulge in discussions on
patents—or was embarrassed by the somnolent habits of his
associates during a long-winded speech, he did not ask per-
mission to have the latter printed and distributed at the
country’s expense, but simply stopped the flow both of his
water clock and his rhetoric, and calmly waited until the
house became ready to listen to his further remarks. The
clepsydra of antiquity, in fact, while really a very useful and
ingenious invention, of course was very crude in form, and
hardly of the nice construction of the apparatus represented
in our engraving. The clock there shown stands in a pond
in the Pincio, the latter being a very elegant public park
located on the summit of the Pincian Hill, one of the famous
seven eminences on which Rome is built. The grounds are
a favorite resort for the people, and serve the same purpose
to the city that Central or Fairmount Park does to New
York or Philadelphia.

The apparatus, in its present form, is the invention of
Padre Embriaco, a Dominican monk; and from the pages of
L' Rlustrazions, a new illustrated weekly, published in Rome
—Aa significant fact, by the way, of the inflnence toward pro-
gress exerted by the new régime in united Italy—we take both
our illustration and the following brief description:

The water is led by pipes to a reservoir in which a con-
stant level is maintained, and from an orifice in which the
stream escapes into a receptacle divided into two compart-
ments. Below the latter is an arrangement in the form of
an anchor, the curved portion of the latter serviag asa
rocker on which the divided receptacle vibrates. This os-
cillation takes place under the entering stream; so that
when one compartment is carried down by the weight of
water within, the second is raised to receive its supply. A
pendulum, beating seconds, is suspended from two springs,
parallel to and equidistant from the resting point of the
rocker, and regulates the movement of the receiver. The

springs are prolonged in the direction of tangents to the
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curve of the anchor arms and maintain the pendulum in mo-
tion with a constant force, so that each oscillation of the lat-
ter corresponds to one of the rocker and of the recelver. ’I.'ho
water from the latter falls upon balanced mechanism which
is 80 constructed ns to oscillate every second minute, and to
transmit motion to a suitable train of wheels, which move
the haods upon one or more dials in the usual way,

The sounding apparatus consists in a cylindrical reservoir,
which is suspended by chains to the axis of a wheel and is ar-
ranged to empty Haelf every fifteen minutes. Its weight
turns the wheel and thus sounds the hours and the quarters.
Water is carried to the reservoir when empty, by a simple
giphon arrangement.

The case of the clock, as represented in the picture, is of
cast iron, made in & handsome rustic design, in excellent
keeping with the general surroundings. Weshould imagine
our inventors could easily devise a simple form of similar
apparatus, which,mounted in some appropriate casting from
the iron founders who make that class of work a specialty,
would form an elegant and useful ornament to either public
or private pleasure grounds.

.
Formation of Octahedral Borax.

It is known that borax forms two hydrates—the one con-
taining 5 equivalents of water, and crystalizing in regular
octahedrons; the other containing 10 equivalents, and form-
ing oblique rhombic prisms. The octahedral crystals are
commonly considered stable only at relatively high tempera-
tures. M. D. Gernez, however, finds that both the prismatic
and the octahedral forms can be produced at low tempera-
tures. The temperatura of 56°, which has been indicated as
the inferior limit for the production of prismatic borax, is in

reality only a temperature near the higher limit at which the ;

production of prismatic borax has been observed, since this
galt loses a part of its water at this temperature.

Absorption of Dry Ammoniacal Gas by CaneSugar.

On employing absolutely dry sugar, and submitting it to
the action of the current of ammoniacal gas, dried over a
long column of quick lime, the sugar becomes at first opales-
cent, and takes the waxy consistence described by Raspail,
but in the course of twelve hours it liquefies, and flows on
the surface of the tube in which it is contained : 100 parts of
sugar absorb 7°83 of ammonia. On exposure to the air, the
sugar loses the ammonia which it had absorbed. At the end
of three months, the sugar retains only about 0-37 per cent,
and has still a very pungent flavor. Glucose similarly treated
liquefies very rapidly, becoming colored, and forming a crys-
taline product.— M. E. Laborde.

CLEPSYDRA OR WATER CLOCK, ON THE PINCIAN HILL ROME.
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Soasonable Hints on Gardoning.

‘Winter has no sooner passed than every one possossing a patch
of Iand conniders how he will cultivate it in the coming season,
In the country, the farmer is already at work with his sub.
soll plough, and he has decided which acres shall be sown
‘with grainand which with vegetablos. Parties owning coun-
try seats ndjacent to the towns and villages along the Hud-
son River, in Connecticut,and Jersey, says the Commercial
Adcertiser, are just now making trips to their raral homes, to

~ glve directions concerning the vegetable gardens and flower
beds. Fancy gardening hna of Iate years become o fascinating
to won of means that much money in annually invested in
vegetables which cost, after they are ripe, their weight in
‘bld; One of our reprosentative citizens estimated the value of
his raisod atbis country seat to be twelve dollars
aploce, However, the pleasure of * seeing them grow,” of
exhausting the skill of expert horticalturists upon them, of
feeding the soil around them with the finest guano, and then
of believing that, when grown, they area littlo larger and
Dbetter flavored than any raised by neighbors, is the hight of

satisfaction.
1t is becoming a favorite employment with ladies to super-
intend their flower and vegetable gardening to devote a cer-
tain portion of the spring days to selecting and purchasing the
choloest seeds, and to oversee their starting in hot beds. The
early mdishes and lottuce found on so many tables before their
regular season are often the product.of the labor and care of
the female members of the family. Since window gardening
has been so successfully introduced by our leading florists,
and ladies have given their attention to planting and nursing
flowers, the study of horticulture has been pursued by many
of them until they understand the ecience of propagating

: phnh. X
WINDOW GARDENING.

This is an especinl appropriate season of the year to make
the windows beautiful with plants. There is great pleasure
in bringing spring indoors by collecting the flowers which are
pow in bloom in the hot house, and planting them in the hand.
some boxes or backets made for that purpose. Window gar-
dening is delightful in winter time; nevertheless, there the
hardiest plants suffer more orless for fresh air. At this time
there are hours at noon when the windows can be thrown open,
and the plants which have been housed in greenhouses will
apparently spesk their thanks for the drink of fresh air and
the contact with thesun’s rays. The plants now in blossom
are the hyacinth, narcissus, tulip, daffodil, cineraria, heath,
violets, lilies of the valley, and several other varieties which
are charming as companions in the sitting room. Shallow ci-
gnr boxes are very useful for planting seeds,and can be ar-
ranged to look nicely in the windows. In twoor three weeks
from this time, it will be proper to plant mignonette and sweet
olysium, those fragrant and most suitable plants for window
boxes. The vine seeds should then be put in the hanging bas.
keta. They are for the most hardy vines. The morning glory
i ensily cultivated and is exceedingly graceful in leaf and flow.
er. It will grow readily in anysunny window, Violets,
early flowering snowdrops, anemones, forget-me.nots, and
primroses are the best plants for culture in outside window
boxes. The exquisite loveliness of the rose will not permit
it to be omitted from the window garden, notwithstanding it
is with difficulty kept in a thriving condition. Tea and
China roses are the best adapted for culture in boxes.

For keeping plants healthy which are indoors at this season,
close the windows of their room by three c'clock.  Great at.
tention must be paid to their cleanliness to promote their rap-
id growth. Flower pots need washing on the outside week.
ly. Never leave water standing in the saucers of the flower
pots, Water must begiven to the plants plentifully in these
spring months. Rain water is always best for vegetation,
Stimulate plants once a week with liquid mangre, A large
spongels good for & watering pot for house plants, This is
the month to preparethe ground for a successful crop of veg-
etables and flowers,

Tho Warm Springs of Costa Ricn,

A. v. Frantzius states that these springs, more than 80 In
number, may be regarded as a continuation of the romark-
ablo series of warm mineral springs discovered by Humboldt
in Venezuels, and extending for 150 miles from Cape Paria to
Merida. The Costa Rica springé begin indeed 13 degrees of
longitude farther west, but are situated under nearly the samo
parallel of longitude, namely, 10° N. in a strip of land running
for 80 miles from eastto west. Most of them occur in nar-
row mountain gorges on the banks of rivers, or are even
overflowed by the rivers, so that they are visible only in the
dry eemson. Their temperature in higher in proportion ns
they are situated at s lower level. The highest observed tom.
peraturs is 157-1*, The water contains some salt,

o
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Mr. E.P,,a correspondent, adda his testimony to that of
Mr, J. A Field, a8 to the value of using glue as & healing
sgent for cuts, brulses, ete. “Ihave used glue for this
purpose for the Iast 22 years, mostly in the cabinet whap,
and pever employ anything else. 1 have recoived many
severn cuth and brulses, and never lost any time, to sponk
of. Often a plecs of thin cloth is sufficient after glulng
over the wound. T use the best imported glue. I never
took cold In & wound yet, and it is the most speedy healing
agent 1 ever employed. Last autuomn an acquaintance of
mine came in the shop with bis hand all bundled up. He
had received & severe brulse on the back of his hand, and
took cold in it; and it was badly inflamed. 1 spread  glue
plaster over the wound and bound & moistened cloth over to
keep the glue from beeomivg dry. In one week his hand,
waa entirely well.”
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The Laughing Plant,
The London Garden copies, from Palgrave's work on Cen-
tral and Eastern Arabia, an account of a plant whose seeds
produce effects similar to those of laughing gas. It is a
native of Arabin. A dwarf variety of it is found at Kageem,
nnd another variety at Oman, which attains to a hight of
from three to four feet, with woody stems, wide-spreading
branches, and bright green folings, Its flowers are pro.
duced in clusters, aud ore of o bright yellow color. The
seed pods are woft and woolly in texture, and contain two
or thres black seeds, of the size and shape of a French
bean. Their flavor is a little like that of opium, and tholr
tagte in gweot : the odor from them produces a sickening sen-
sation and is slightly offensive. These soeds contain the
essentinl property of this extraordinary plant, and, when
pulverized and taken in small doses, operate upon a person
in a most peculinr manner, He begins to langh loudly,
boisterously ; then he sings, dances, and cuts all manner of
fantastic capers. Such extravagance of gesture and manner
was never produced by any othber kind of dosing. The effect
continues about an hour, and the patient is uproariously
comical. When the excitement ceases, the exhausted ex.
hibitor falls into a deep sleep, which continues for an hour
or more; and when he awakens, he is utterly unconscious
that any such demonstrations have been enacted by him, We
usunlly say that there is nothing new under the sun; but
this pecualiar plant, recently discovered, as it exercises the
most extraordinary infinence over the human brain, demands
from men of science a careful investigation.

o

Chemlical Composition of Fuol,

Profegsor T. 8. Hunt gives the results of the analyses by
various chemists, taken chiefly from Bischof’'s ‘' Chemical
Geology,"” showing the relative proportions of the elements
in wood, peat, coal, asphalt, and petroleum. He states that
the *“nitrogen, which, in most cases, was included with the
oxygen in the analyses, has been disregarded, and the oxy-
gen and hydrogen, for the sake of comparison, have been
calculated for twenty-four equivalents of carbon.”

1. Vegetable fiber or cellulose.... ... Cy Hy 0,
2. Wood, mean composition......... Cyt Hize 0 154
8. Peat (Vaux)....voveeeiiioinan, ClHy ¢ Oy
4. Peat (Régmanlt)....-.--e.eeenns s Hieq Ogig
5. Brown coal (Schritter).......... CoiHypes Oy05
6. 5 (Woskresensky)- -.... Cyy Hyy 054
7. Lignite (Vaux)......c.oooovnn, CyHivg 0pe
8. Lignite passing into mineral resin

(REgnanltysoaat Reviooi NS O T 5 O3y
9. Bituminous conl (Régnault)... ... ‘s Hyp Oaea
10. 4 g% £ SRR Cy Hyy 09
i « “ o« (oSl P 0 1
19, " « “« (o) : 2
18. % “ “ “

(Kithner and Griiger). ..-...... . Oy Hyy 043
14, Bituminous (mean comp.)

(Jobngon). <« vevvveeniiiveiin,, G, Hy 0,—0,
15. Albert coal (Wetherill)........ Oy Higep Oyeq
16. Asphalt, Auvergne............ CyHypy 0y,
17. “ Naples.....o..oniiens 3 CyHipg O
18, Elastic bitumen, Derbyshire

(JORDEON) v ovvnvie,uiieenans CouHyy Oy
19. Bitumen of Idria............ .. C,. Hy
20. Petrolenm and naphtha.......... C,, Hy,

These annlyses are very attractive and valuable,

o
A

Christian Sharps,

Christian Sharps, inventor of the celebrated breech.lond -
ing firearm known throughout the world as Sharps' rifle,
died recently at Vernon, Conn., in the 61kt yoar of his age,
Sharps’ rifle was, fora long time, the only effective breach
loading gun in use, and its remarkable efficlency for military
purposes soon rendered the old style of muzzle londers ob.
solote, Bharps’ original patent was granted in 1848, before
the invention of metallic cartridges, when paper cartridges
only were used, fired by percussion caps. The Inventor's
task was to make an effective breech loader, in which paper
eartridges and caps conld be employed, and this is what Chris-
tian Bharps successfully accomplished. The breech plug was
made to slide vertically ; ita lower edge was sharpened into
the form of a knife. The operation wus such that the breech
plug, in descending to its place, cut off the rear end of the
paper eartridge, leaving the powder open to the flame of the
percussion eap. Subsequent improvements on the gun were
made by the inventor, which Increased its value, Mr, Sharps
wan the Inventor of many other useful devices bealdes fire-
arms, from all of which others reaped pecuninry benefits,
his own share being small, He was a most kind.hearted
man,

-
Contaminntion of Water by Copper Flpoes,

E, Relchnardt points oud that most waters take up more or
lews metal from Iron and lead pipes, and that copper is not in
any wiy n buttor material.  Water which, whon freshly Inid
on in 1850 through copper pipos, contained 7°2 purts of cop-
por In & milllon contalned 08 of copper por million in 1872,
Even thin Intter water gave n porecaptibly greon metallic sonp.
Although the quantity has diminished during the thirteen
yenars, yot at the ond of that time a most objectionable amount
of copper was still taken,

—_— - - S— -

A manm, well packed in pulverized charconl, aftor the usaal
smoking, will keop for years, Butter in pots, well surrounded
with eharcoal, will kesp for twelve montha, Esch atom of char-
conl can absorb 1,000 timens ite bulk of deleterlous gases—

Hall's Journal of Health,

Treatment or the Teeth.~=Root Filllng,

Many of the most experienced and ablo members of the pro.
fension still advocate the use of solid gold filling In roots as
the bestand most relinble method, Admitting the valus of
suchl n filling, I think we can, at prowent, entirely do with.
out it. .

One object in filling the pulp canal Iy to prevent the collee-
tion of fluids, and to avoid the delsterions effects resulting
therefrom. 1If we can accomplish this more readily by cheap-
or processes, it is our duty to do so, i

This, however, is not my main reason foro to go
fillings,  Obgervation has taught me that mll‘:;‘:lt:u‘l p.f;’ol:
titis, and even the loss of the tooth, ensues, when the
tion has been performed in the best manner and by the mont ex-
perienced dentists. I therefore resolved at the commence.
ment of practice to attempt another method, not bdng
u\;m. at that time, that this practice was being used by
others, :

Considering the relations of dentistry to the public, and
those of the latter towards dentistry, it in not surprising that at
the present time, in Germany, we have a larger proportion of
dead and exposed pulps to treat than have our colleagues in
America,

I hall not dwell upon the preparatory steps neceasary to
be taken in different cases, as these are familiar to the profes-
sion; but when the root is in a proper conditlon for !llling,
I proceed as follows:

Select o thread of lint, separate or loosen the fibers as
much as possible, and then moisten it with chloride of zine
from the cement.boxes:; then rub oxide of zinc well into it,
omitting one extremity of the lint, which is reserved for the
application of a small quantity of carbolic acid. The thread is
simply the medium for conveying the cement to the extremity
of the canal, and is entirely imbedded in it. The end of the lint
saturated with carbolic acid is, of conrse,the first inserted, and
is carried directly to the apex. After the root or roots are filled,
the cavity in the crown is temporarily closed with cotton and
sandarac, and an appointment made with the patient sever.
al days subsequently. If, in the meantime, the tooth has been
perfectly comfortable, and the patient in a healthy condition,
I insert a gold filling in the crown cavity. If,on the other
hand, the pulp had been deprived of vitality for a long period,
and the tooth easily irritated during preparatory treatment, I
fill the cavity with cement, and dismiss the patient for the
time. By operating in this cautious manver, I am able toas-
sert that I never had periostitis occur in the lsrge number of
teeth treated in this way. .

As none of these teeth had given sny trouble, I never had
an opportunity to satisfy myself in regard to the condition of
the root and the filling until, by an unfortunate accident, a
young patient split off the labial surface of a first superior
bicuspid, treated in this manner two years previously, The
tooth was extracted, at her request. On splitting the root to
the apex, I found, as I expected, the filling hard and perfect,
and the periostenm in a healthy state,—Dy, Henricite Hirsch
Jfeld.—Dental Cosmon.

A ReED INE WHICH RESISTS THE ACTION OF MOST CHEM-
10ALS.—This ink is a solution of carmine in soluble glass, and
must be kept in a bottle, with a well olled cork.

DECISIONS OF THE COURTS.

United States Circult Court===Southern District of
New York.
PATEST REFLECTORS,—ISAAC I, FAINK 04, ORORGRE FETRY etal,
{In equity.—Before Blatchford, Judge,~Declded January 27, 1874, ]

The plaintif's patent was for a reflector of which the principal features
were .p metalilc panﬂuo above the source of lght msulln‘ the light
downward below {ts source, and a glass surface in sections under the ot} wr,
serving as a lining to 1it, and alding In reflecting the Hghe, with a space be-
tween the two surfaces for the circulation of air and ventilation ; snd his
first clalm was, In substance, for a reflector having a refleoting sorface of
glass in combination with another refleating surface placed above the first
witha space between the two for alr, ete,

Hin spcond claim was inthese words: ** The ccmbination with the motal-
e body of a raflector of a glass covering or lining therefor applied in see-
tiona or panels, uublununllg axand for the purposes deseribed.*

Both claims were held to be |nmn?cd by A refloctor in which the reflect-
Ing surface was composed entirely of sllverad ginas contained in a metallio
oaNe or pody, l-?e r:ruoln-‘ of which were out away, and the (nside of the

st was covered with paint,

N'.I‘:'Iorm the plulnuﬂ'-‘%n\-cnuon ono Boylehad obtained an English patent

for a refiector, in which the reflocting surface consisted of alivered glass

in seotions arranged In several series around the light, one series above

anotner, nndld‘lm nishing In ecircumforence upward, and all contained in a
or motal frame.

'K: It hn:‘d no upper reflecting surface, It was held to be no antieipation of

the plaint!fs first elaim,

In view of Boyle's patent the serond clatm was interpreted by reference
to the specifostion ana constrnod to embrace a metaliio body which throws
the light down balow Ita source, and which s lined or covered with ‘Iul
that may oo applied to the maetsilic body by molding or blowing, i not at-
taschied (o soctions or %nneh,‘nd.lhunoonnmcd. the seoond claim was beld
¥ ] n‘nuclp-led' % ?o,llnl-.lp““.' the reflrcting surface of & known

The employment of a glass lloing over
re!n:;oﬁ ?: menlnole. since it protocts the surface and Increases the re-
flect L,

. W :to Aton and M. B. Andrua, for the plaintiff,

g. 8. m&'ﬁ.’ 8. A. Duncan, F. H. Betts, 8. J. Gordon,and D. 5. Riddle,
for the defendants,

——
IMPORTANCE OF ADVERTISING.

The value of advertising (s so well understood by old established business

firms that s hint to them Is unnecessary ; hot to parsons establishing anew
businoks, or having for sale s new srtlole, or wishing to sell a patent or fnd
s manufaoturer to work 1t : upon auch & olass, we would fimpress the impor-
tance of advertising. The noxt thing to ba constdered i the medivm
through which to do It,
In this msttor, dlscretion 1a to ho used st first ; but axperfence will soon
determine that papors or magazines having the largost clrcnlation, smong
tho claws of persons most lkely to bo interested In tho artiole for sale, will
b the cheapest, and bring the quiokest roturns, To the manufacturer of
all kKinds of machinery, and to the vendors of any new article in the
mechanioal 1ine, we belteve there (s 1o ether source from which the sdver.
tiser can got as spoedy returns as through the advertising colnmns of the
BUIENTIFIO AMERIOAN,
We do not make those suggestions merely to Inoreass our sdvertising
patronage, but to direct persons how to Increass their own business.
The SolExTIFio AMERIOAN has a clreulation of more than 43,000 coples
per week, which ta probably greater than the combined ciroulstion of all

the other papcrs of its kind publiahed In tbe wornu,
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NEW BOOKS AND PUBLICATIONS,

Somxor Provens: Cursmistry, By H. B, Roscos, Profossor
of Chomistry in Owen's Colloge, Manchester, Puysios.
By Balfour Stewart, Professor of Natural Philosophy
in Owen's Collego,

Thoso two voluomens are Hkely L0 prove very valuable to tenehars of fnve.
nllo wolonoe olawses, av thoy bogin the subjects of which they troat, snd
ARsume that the mind of the pupll ta still open to (nftinl tmpresstons, 1ty
Rratifying to find such mon ua these eminent authors OROUpYIng themaplves
with this work, which, though highly necessary and tmportaut, Is fre,
quontly slighted as belng unworthy of the attention of great minds.

QU.\nnAT}JI(l OF THE CiroLe, contalning Demonsteations of
the Errors of Geometers in finding the Approximations
in Use, with an Apkwmli:. ote, To which are added:
Loctures on Polar Magnotism, and Non-Existence of
Projectile ®orco in Nature. Price £2.50. By John A.
Parker, New York: Wiley & Son, 15 Astor Place,

This book Is another contritintion to the Mterature of the search fos the
infinito and the disoovery of the und'scoverable. [t ressmblos most othsr
treatiaes On the subject In that It assumes mueh anid then procseds to point
out the symmetry and heauty of the assnmptions. The suthor olatms to
have demonsteated, (n his work, the exact distance botwean the earth and
the sun, In advanoe of the obusryations of the coming tranalt of Venus

Tae CARRIAGE MoxTiny, a Practical Journal for All En,

Wﬁd In Carringe Building. Per annum, $3, I D.
are, 787 Sansom strost, Philadelphia, Pa,

A woll written, lborally Illostratod technioal journal of the highost

clnss, It oovers the whole art of carriage bullding, destgn, construotion,

upholstery, patoting, snd yvarnishing : and fts working drawings are very
numerous snd explioit,

Tur EMERY GRINDER.  Vol, I, No. 1. Stroudsburgh, Pa.

Tho Tanita Company, whose special manufactures are known over both
hemisphores, forwanrd us the first number of a monthly publication Issued
by them. Ons of the chief foatures in (¢ is the announcement of premiums,
$30 for tho beat, and §25 for the second beat, original essay, of & practical
nature, on the exsct reanlts attained by the use of solld emery wheels and
emery grinding machinery. ‘The subject is a good one, wud deserves the
attention of mechanion,

AN BLeMENTARY TREATISE ON STEAM, By John Perry, B.E,,
Whitworth Scholar, Fellow of the Chiemical Society and
Locturer in Physies at Clifton College. Price $1.50.
Now York : Macmillun & Co., 88 Bleecker strect,

A complete practioal handbook, conclse in style, explleit as to facts, and
convenlent in form, It embodies the Iatest data on all branches of the per-
petually progressing sclence,

LixcoLN AND SEWARD: Remarks on the Memorial Address

of Charles Francis Adams on the late William H, Seward.

By Gideon Welles, Ex-Secretary of the Navy. New
ork: Sheldon & Co,

Ex-Secratary Wolles attempts hereln to dofend the late Prosidont Lin
ooln from womo attacks, supposed by him to be tmplied in Mr, Adamas’
euloglum of the deseased Ex-Secretary of State. It is o political matter,
and our readers will not pxpect any expression of opinfon from us on the
subject.

STUDIES OF BrasT FuRxack PrENOMENA. By M. L. Gru-
ner, President of the General Council of Mines of France,
and lately Professor of Metallurgy at the Ecole des
Mines. Translated with the Author’s SBanction, with an
Appendix, by L, D, B, Gordgn, F.R.S.E,, F.G.S,, Emeritus
Regius Professor of Civil Engineering and Mechanics in
the University of Glasgow,ete. Price $2.50. Philadel-
phia: Henry Carey Baird, 406 Walnut street,

Professor Gordon has here added to our Mteratare of (ron metallurgy the
master troatiss on the construction of the principal apparatus, a book
which,as he truly says, Is 2ot written In a style that *“ those who run may
read.” but which 's worth the labor of a thoroush Investigation by all who
study the economy of the processes of lron smelting. It will be largely
read In this country, and fts teachings reduced to practice in many of our
thriving iron manufscturing centers.

THE SCIENCE OF LANGUAGE, or the Seven Hour System of
Grammasr. Third Edition. $1.00, bound; 50 cents in
paper. By Professor D. P. Howe, Union College, Bos-
ton, Mass,

A very compendious slemontary treatise on the parts of speech and thelr
uses, written with clearness and originality.

Tre Usirariax REVIEW AND REuierovs Macazixe, Ed
ited by the Rev. Charles Lowe. Vol I, No. 1. Per
Annum, $5. Boston: Leonard C. Bowles, 86 Bromfield
street.

This new comer is evidently Intended to appeal 1o the minds and tastes
of the higher Intellects of the class of theologlans whose namo it bears,
Most of the articles {n this monthly number sre well written, tomperate,
aod thoughtful; snd the editing shows much appreciation of Miorary
merit, 3

Mesors. Glendinning, Davis

, bankers and brokers of 17 Wal
ed & chart of atock quotations for
oweat quotations, monthly In each
e L of some of the principal rallrosd
steamship, express, and telegra es. References explanatory of the
course of the market, and memorands of the leading and remarkable
events in speculation, during the above period are added. The chart is
prepared from offictal and private sources, and sffords a large amount of
{nformstion not, we belleve, otherwlse attainable, which must be both of
{nterest and value, not only to 4hose engaged In banking and other fnun-
cial pursuits, but to Investors gencrally. It is published and for salo by
Ivers & Anderson, 67 Wall atreet, New York, and s mounted on muslin and
rollers The price 1s 810,

e —

Inventions Patented in England by Americans,
{Compiled from the Commisstoners of Patents’ Journal.)
From Febraary 12 to February 23, 1574, inelusive,

Bary Casres.—J. Johnson, Brooklyn, N. Y.
BorTLE STOFPER, ET0.—N, Thompson (of Brooklyn, N.Y.), Loudon, Eng.
Casr MEraL BoLis, x1c.—R. Sleath, Pitisburgh, Pa.
Duess Prs.—F. Armstrong (of Waterbury, Conn.), London, Eogiand,
Frxpre vor VesseLs—C. Wacker ¢ al., New York city.

Gas Revorr Jorxr.—J. R, Floyd, New York elty.

NYALID BrosrEap.~0. G. Cosby, Richmond, Va,

ROIFITATING CoPPER—T, 8. Hunt, Boston, Mass,

Sxwixo Macuixz.—G, W, Baker, Wilmlogton, Del.

‘Breevomixg Boors, x10.—D, Harris, St Louls, Mo.

soribed (n the patant (No, 133,599) grantad to same Inventor, efther using
therams apoaratus describod therein, with the exception of larger con:
duits for eonductiog the gases to the sgitators, or the following: First, &
vertioal oyltndar lined with lead or (ron, filled with empty bottles, glase

orearthon balls, to afford the largest possible amount of surface, Ove

thoxo balls or botties the ol tsallowed to Now down slowly,and at the same
timo the aniphurons aold s eaused to entor at the bottom of the oylinder
and pass np thraogh 1o contsct with the falling ofl, From the bottom of
this eylinder the ol Is drawn into o tauk, to separate the clear oll from any
oxydizad portion, and then, by means of & pump or by alr pressure brought

to » second oylindar, stmilarto the first, where It 1s subjected to the sotion
of the ammonis g 10 the same manuer, Finally,in s thirdcylioder ati
larly construoted, the oll wscends from the bottom upward by & pump, and
At the top & atream of water {a lot In, to wash out any remsining scld or
smmonis. or combination of the two, From this last cylinder the oll
passes Lo the blesching tanka,

Improved Fix for Furnnces.

Lars Nelsan and Thomas MeNeff, Chleago, 111,~This Invention consists
In 8 compound of firo clay, fire sand, and ground coke, The above Ingre
dionts are finely pulverized and mixed together with sufliclent water to
form a mass of the consistency of common mortar, ‘This can be applied
when the surface (s hot, and without interrupting the usual operations of
the furtiace. No fire bricks are required, and no time s loat In llnlog or
ropalring the Uniog of the fuamace.

Tmproved Shoe,

Edwin O, Burt, New York city.—The outer sole has a channel Jocated at
A short distance from the edge, and beveled upwardly to the top of the
middle, which has the fall thickness of ordinary soles. When the soles
are to be nnltad to the upper, the Istter Ix sunk In the channel of the ont-
pole, and the fnnole caused to ovorlap satd chaonel, thereby doing away
with the usunl projection of upperand of Insole, while the middie or wear:
Ing part of the outsole (s preseryed In (to full thickness, By this construc.
tion the upper Is very eftectuslly protected and renderod more durable,
while n closer Joint Is formed for the exclusion of water and dust,

Improved Well Tube Clamp.

Ephraim Shaw and Joseph H. Bestty, Tar Farm, Pa.—~This Invention con-
sists I combining, with the collar or socket of & well tube clamp, s pivoted
hasp, which (s hloged to a bolt-shaped extension of sald socket,and hooked
at {ts outer or free end, so as to enguge with a second extension of the
sockot, Provislon (s also made for adjosting the Inteh In respect to the
sockot, through the medinm of nuts, The Invention further consists In
AppIying 1o the Inner side of the pivoted lateh one or more serrated griping
Jaws, whioh sorye to securely hold the object Inserted fnto the socket,

Improved Rotary Churn.

Oharles M, Oliphant, Oceola, Tows.—This Invention (s an improvement In
tho class of rotary churns in which the dasher Is arranged obliquely, and
relates to the relative construction of the dasher and churn box, The
former |s composed of & series of bars which are arranged Inclined to the
shaft, forming thus the outline or skeleton of a truncated cone,and the Iat-
ter 1s of Irrogular polygonal shape corresponding thoreto,so that the dasher
may be placed diagonally, and, in rotation, thoroughly agitate the cream
from the bottom, Interfering or cross currents are thus created, thereby
speedily produging the deaired rosult,

Improved Hog Trap.

John H, Poggn and Goorge M. Overshiner, 'Elwood, Ind.—This Invention
has for Its objeot to furnish an Improved device for catehloghogsaud hold-
fng them securely while belng ringed, marked, ete. The hog, In seeking to
esoape through agap In the trap, steps upon a tilting board, the tiiting of
which pltehios him forward so that his neck may be between levers. The
jevers, by sultable mechanism, then close and clasp the hog around his
nock, aud aronnd his body {a the rear of his fore legs, where he may be held
seourely by hooking the straps upon plus.

Tmproved Car Axle.

Goorge W, Miltimore, Janeaville, Wis,—This Invention conslsts, firat, In
#o combining a revolving sleoye with s solid stationary axie that the Jubrn-
cating material ts introduced {ato the oll chamber between them from ofl
cups attached to the b % dly, {0 an elastic or flexidble ring on the
Jjournal of the axle box, constructed aand arranged so as to be compressed
on the axle, to prevent the escape of the lubricating materfal ; thirdly, Ina
novel oll feeder, attached to the lower side of the fixed axle ; fourthly, In
such an adjustment of the axie sleave and bearers that the friction caused
by iateral motion Is taken up on 3 bearing surface near the center of mo-
tion, and within the limits of the sleeve where the oll s stored; Afthly, In
certain spaces as provision for lateral motion.

Improved Combined Grate and Ash Sifter.
George Washing Pettit, Falr + West Va.—~This Invention relates
to a pivoted welghted grate or screen plate and & coal and cinder pan,
which {scut out on one side 10 adapt 1t 1o recelve and support the front
eod of the same, In combination with a statlonary graté, formiag the bot.
tom of a fire pot. The pl of coal or cinders falllog frota the grate will
be conducted, by the screen, Into the pan, while the ashes fall through the
pert of sald en, thus becoming separated from the matter that
may yet be used as fuel.

Improved Eaves Trough Hanger.
Samuoel W. Joves and Beojamic D, Evans, Nelsouviile,Ohto.~Thls inven.
tion is an eastly applied banger for eaves troughs, and conalsts of splitting
and twisting a plece of hoop iron of sultable strengih, and sttachliog the
twistod ends to tho oaves trough, while the muin plece (s applied to the
roof at a sultable fnelination.

Improved Centor Board for Boats,
Thomas Hartley, Gllman, 111, —This tnvention relates to vessels which are
expected to carry sall In deep or shallow water,
mesns whereby the tendency to capsize fs to & groat extent obviated.

Improved Fire Place Stove,

John B. Oldershaw, Baltimore, Md.—This Invention relates to stoves set
in fire places for the purpose of heating the apartment in which the fire
place s located, and also one or more thereabove, Theso stoves are ordl-
narlly constructed with two horizontal and two perpendicnlar plates to
form flues through whioh pass the products of combustion by an indlrect
draft to or from an ash pit base or ash receptacle, Those require s Nat
grate and oylinder to be arranged on top of the base, the Iatter extending
upward, These differences are entirely overcome by s novel and very fnge-
nlous conatruotion,

Improved Vapor Hath,

Samuel A, Miller and Uriab L, Shaffer and John Beal, Leon, lowa, —~This
tnvention has for its object to furnlsh & vapor bath apparstus which shall be
paratively lnexpensive, and capable of foldlng Into very compact form,
#0 a8 Lo oocupy lttle space and be convenlently handled or transported.
To this end the frame I8 jolnted and braced In & peculiar way, and covered
with oll cloth, enameled leather, or some equivalont material, which Is
made In sections or parts, attactied by means of plns #o that It may be rea-

dily applied to, or removed from, the frame.

Improved Henting Apparatus,
Thomas K. Price and Theodore ¥, Wade, La Fayette, lod, —~This inven
tlon relates to s portable receptacio for Ining and heating or kKeeplog
hot roasted peanuts, chestnuts, ete. It ta formed of a sheet metal bucket

Berent American and Lorveign Latents.

fmprovement in Refining Perroloum nnd othor Ollw,

~Emil Bohalk, New York olty,—In refining petrolenm, the produot of dis-
tillatlon Lias, up to thin time, been first troated with sulphurlo acid (809) ,
‘tho sold then bolng washiod out with water, and the product noxt troated
with caustio soda, or the ammonts of commerce. It1s now proposed (o uan
aulphurous sold (802), alther gasoous or dissolved [n waler, for the first
| troatmont, luatead of the sulphurie acld, and for the second treatment
Ammonis gy Instead of the caustic sods or ammonia of commeree. Both
© #10 ba smployed 1o the common iatermittent process, o which the ofl
“tod 1o betches 1o & single tank,and In the continuous process de-

or ), provided with s bandle and baving & perforsted diaphragm with
s conleal centrally projecting tube, thus forming a compartment above
the plate or partition for the reception of the nuts, and a smallor one be-
1ow, In which is placed a lamp to supply the required heat,

Butter Mill for Working and Roworking Butter,

Alexander May, Jeftersonville, Ind.—~This Invention relates to moans
whoroby butter may be more thoroughly worked or reworked without
manipulation, and tn an easy, convenlent manner, It seryes to thorough.
Iy work out the water and milk, thereby greatly tmproving the color and
quality of the butter, which Is sollidified and condonsed a0 that It can
bo packed for market without any approhension of spolling, but with
perfectconfidance that, after transportation and the lapss of cousiders.
ble time, It will be aweet and In fine condition, bringing the highest price

of the market,

Improved Haw,

Charles D. Lothrop, New York city.~The teeth are like any ordinary
cronncutting teeth, sxcopl that they are beveled & good deal more to
make sharp knife edge points for euttiog off the fibers nieely, and they
are aet by bendlng them outward & Httle nesr the polnts. They are ar-
rogod In groups of four or thereabout, ind between each group I8 & plan-
Ing clesring tooth, fled square to the saw plate and arranged on & pitel,
by which It ia adapted to plane out the stoff cut off but left in the kerf by
the other taeth, In front of each planing tooth 1s & wide noteh for clear-
anoe, with tho bottom beveled seutely 1o the saw plate, 8o that the dust
Kept fu the noteh, while paseing throngh the log, by the walls of the kerf,
will boot off &t the side as s00n 84 It emerges from he log, By thus ar-
moglog the teeth, the saw (s rendered equally ss useful for catting one
way of the gralnu ss the other,

Improved Hog Pen.

Patrick Burke, Malone, ¥, ¥ ~This invention relates to a hog pen whick
i %0 wonstructed as to offer proteotion from eold to the snimale; and It
conalats In dividing the pen Into twe compartments by means of & partl.
tion wall, which (& provided with self.closing doors opeving in opposits
Afrections, and operated by the plga, 80 as to enabls the same Lo pass from
one compartment {nto the other, The Invention further conslsts in spply.
Ing to the side walls of the compartment employed for sleeping purposes
u series of strips, which are placed at such distances apart from esch other
as to form apaces for permitting the young pigs to enter the space In the
rear of or between the fender piates, so as to prevent being fnjured or
crushed by the senfor members of the pen,

’
Improved Sash Pulley.

Amons Halladay, Westfeld, Mass,, assignor to Duane D, Grifin, of same
place, —~This Invention 18 a sash pulley face plate, formed of the serles of
conjolnoed disks, esch of the same diameter, the end ones centrally par
forated, and the middle ones havisg one common slot, so that, with an
auger,the plate may be inserted (o the window frame, while the pullsy will
require no special mortise,

Improved Stretching Machine for Bed Bottoms, ere.

Henry D. Goldsmith, New York efty.—The object of this inveation Is to
furnish better facilities than pow exist for stretehing canvas bed bottoms,
sking, leather, and all similar materials or articles, for drylog or other pur-
poses. A central block or plate, supported by stanchions, Is attacted to
the bed frame, and a post, confined In the center of the block, carries upon
fta lower end n disk. There are heles in this disk, and cords sttached
therotont one end. The other ends of these cords pass through eyes and
take hold of the edge of the article to be stratehed. The cords, belng at.
tached to the canvas and passed through tho screw eyes, are attached to
the disk eyes, which are opposite and nearest them. It will be seen that,
by giving the disk a turn or partial revolution, the cords will be drawn
taut,and the srticle be stretched equally from the center. The disk Is re-
volved by means of a key or lever on the top of the post. When safficient
tension 1s given the cords, the diak 1s held In position by means of a rat-
chet wheel on the post and spring pswl on the block.

Improved Mnachine for Amssorting Potntoes.

David A. Banker and Amos B, Banker, Schaghticoke, N. Y.~This ma-
ohine consiats of long rollers, & hopper, assorting board, and grading
chutes, so combined and'arranged that, the potatoes belng shoveled into
the hopper at one end and oaused to run along the assorting board and
the rollers, the smaller potatoes will escape between the roller and assort.
Ing board. while the larger ones will be discharged at the end. The dis.
tance between the roller or rollers and the assorting board Inereases from
the head toward the tall, and the potatoes escape through the space,
varying (n sfzs In the same measure, so that they can be separated foto
two or more grades by sultabdle partitions in recepiaeies below, The as-
sorting hoard Is adjustable toward =nd from the roller, 50 #% to change the
grade at will,

Tmproved Mold for7Casting Glass Letters.

Theodore H. Banks, New York city, assignor to himself, William A,
Banks, and James E, TIIl, of same place.—The mold, which Is made of
and In two parts, hinged to each other at one end. In one part Is formed
A recess of such a size as to contaln a die, In which Is formed the mold of
the letter or other object to de cast. In using the device, the mold s
heated to such a temperature that it will not cool the melted substance,
which s poured into the recess, too quickir. The plunger is then forced
fnto the recess, pressing the melted substsace Into the cavity of the die.
In this way, by having a number of dles, which are comparatively inexpen.
sive, a variety of letters or other small objects msy De cast with the sums
mold

Improved Weft Stop Mechanism for Looms.

Thomas Isherwood snd Willlam Nuttall, of Westerly, R, L, sssignors to
National Fancy Woolen Loem Stop Motion Company, same place.~This
favention relates to looms having guard wires to rise un in the lathe be-
hind the weft thread to tnsure the actlon of the weft fork or feeler for
rateing the Iatch when the weft Is present to prevent throwing of the
shipperlever. The Invention Is more particularly an improvement on that
for which the inventors oblained letters patent No. 138890 It coasists
of a cam on the cam s:aft, & bell erank, and s rock lever combiued with
ald wires for opersting them ; and It also consists of an arm connected to
the rock lever which carries the Iatch and feeler arranged relatively to the
athe, 00 that immediately aftar the feeler bas performed 11 function, the
{athe strikes satd arm, and by It moves sald rock lever and the latch and
foolor ont of the way of the Iathe at the moment of beating up. It also
moves the rock lever; whish throws off the shipper lever whenever the
weft (anot present, and It {s caught by the Iatoh. The Invention also com-
prisea a novel arrangement of devices by which the rock lever, which the
atoh acts on to throw off the shipper lever when the weft Is not present,
% conneoted to satd shipper lover.

Improved Wagon Rack.

Joseph Bolt, Warsaw, Ind.—The object of this Invention is to furnish to
farmers an tmproved fodder rack, by which corn and other fodder may be
eanlly and rapldly unloaded from the wagon. The [nvention consists of a
Hiting frame, on which the load Is placed and firmly retalned by suitable
uprights and a binding pole, snd which frame !s pivoted to one alde beam
of o rack, and locked to the other by sultable mechanism, The thting of
the frame and depositing of the load are performod by taking off the bind.
Ing pole, unlatehiog it and lifting it by means of & handle and 200t lever
off the rack, and swinglog it to the alde of the mck Into a vertical position.

Improved Whifletree,

George R, Edwards, Galena. I11.—This {avention relates to that class of
whiffietree In which means are employed to release therofrom the traces
in cases of a runaway or other aceldent, so that the harse will at once
leave the vehicle, thus preventing Ita fracture or the Injury of its occu-
pants,

ITmproved Charger for Stoves. .

John H, Mahrenholz, New York ciiy,—~5toves are now supplied with
fuel (n small quantities, through & door opening in the aide adove the
Krate, or, In Jarger quantities, through a cylinder opening at the top, In
elther case, the fuel Is conveyed Lo the stove In & hod or other analo-
gous receptacle. A frequent escapo of gas and dust, moch notse, and con-
siderable labor attend the operation, which are in a great degreo avolded
by this invention. The same conslsts In & magazine of eylindrical or
other sultable form, having a combestible bottom, which may be flled
with coal before being placed In the stove, and thus, when sald bottom
I burned out, the coal will feed downward till entirely consumed. A
Alled oharger In thon substituted for the empty one, and this oparation
repeatod ax often as I requisite, or so long as the fre Ia to be Kapt up
The ohargers may bo used in any kKind of atove adapted 1o recelve them
and aro provided with s cover having a handle by which to carry or brans
port thom, '

Improved Muachine fer CQutting Iron and Steel
Oarles M. Robinson, Newton, Tows~T .14 (nvention relates to the
pocullAr construction of hand shears for cutting metal, 8o that elther
angular or round bars or bolts may ba severad with the same kulves
and to a novel mode of combdining the means for actuating)ihe two cut.

tore, #0 88 10 produce s compaoct and handy teel,
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Business and Lersomal.

The Gharge for Inrertion under this head is 81 a Line,

W 20 to
anted, for Cngh—An ne Lathe,
w”-'mu'.now or seoond band. Address, with de.
on and price, W. M. Preston, AMonticollo, Jones
“Connty, Towa,
ol —Book and Documents show-
m%:‘ag’&? rn?onay on Patents. Plaln dircotions
and practionl ndvice for selting meritorlous fmventions,
Send stamp for olroular and syRODALs of coatents. 8, 8,
AMann & o, cor. Linden Ay, and Hoffman St., llhn...\ml.
and rare Minerals ugec
wﬁ‘fé‘r‘.‘ﬂ&n?gﬁamuy on hand and sold by paek-
age and quantition to sulty by‘l.. & J. W. Feuchtwanger,
Ohomiats, 8 Cedar 8t., Ne;vmliolr,k- i
RING apers—all colors—
fm:?d?:ml:&tnn: other oily substances, Chloride of
Limo, Soda and stmilar Chemieals, Cartridges, Shoo Lin.
fngs, Wrapping Soaps, smokod or Dried Meats, and De-
uou'ud Vegotables, Shelf Papors, sud all applications
where absorption fe to be resisted. Samples on appll:
cation, Crump's Labol Press, T Fulton St., New York.

Wanted—A Situation as Foreman in a first
class Door, Sash, and Biind Shop. Address Box 142, Ar
Jngton, Vermont.

Machinist’s Grindstoness in iron hoxes,
prices reduced. J. E. Mitchell, Philadelphin, Pa.

Any one interested in machine, brass foun-
dry, or japanning work, see advertisoment algned
Machinlat, on last page. .

1adelphia Oak Belting and Monitor
B“Rgl.h.l’ l(\zl W A?u)‘. My, 801 on.,ﬁy 8t.. Philadel

M Wan Know who builds J, A. Reed's

to know who bu sodds
l‘ll‘:l:%::(lilhuug Engu(n:u. Addresa H. G. Wagner,
Box 653, Georgetown, D. C.

Fine Machinery Oile.—Wao believe that E H,
Kellogg's Spindle, Engine, Sigual and Cylindor Ol
although costipg a little more per gallon, ure really the
most cconomical for the consumer, for the reason of
durability and freedom from injury to machinery. If
partles requiring ofls will make koown the usea for
which they sre wanted, he-will not only guarantec sat-
{sfaction, but that the goods shall prove precisely as
represented. These ofls are not only largely used and
deservedly popular throughout the United States, but
have considerable demand for export, from forelgn
manufacturers and agents,

R. Y. Crockett, Bath, Me., wishes informa-
tion concerning the preparation.of ofl cloths for car
linlngs.

Parties making band resawing machines,
send prices to Calro Box and Basket Co., Catro, 11,

Wanted—A mechanical draftsman, well
recommended, experienced in designing wood working
machinery. For a permanent situation, address Lock
Box 235, Hamilton, Ohlo.

Amatenr Astronomers can be furnished
with good Tel pos AL s ble prices. For partic-
nlars, address L. W. Sutton, Optician, Box 218, Jersey
City. N.J.

“Font Pen.'—The p‘roper address is No, T
Murray St., New York,not 27. See adv., page 168,

For descriptive circulars, and terms to
Agents of now and saleable mechsnical novelties,address

ames H. White, Newsark, N.J., Manufacturer of Sheet
Cast Metal Small Wares.

Recutting Old Files—New process—From
50 to 35 per cent saved. Send 25 cents forrecelpt to A.
Edmunds, Pllot Center, I11.

Manufacturers of Brick Machinery, send
Circularsto J.Bruoaugh 2741 Lafayette Ay. . St.Lonis Mo.

For Sale—A beauntiful Horizontal Steam
Engine, almost new, five horse power, built to order for
an amateur. Address P, Melgs, Box 3,787, P.O., N. Y.

Best Grain Cleaner ever introduced to the
public. Siste and Connty Rights for Sale. Agents
wanted. Pstented October 15th, 157, by P. Provost
Little Chute, Wis., who may be addressed for particu-
iars.

Wanted—A 2d Hand Steam Engine and
Boller of sbout 3 HP. Must be cheap and {2 good or-
der. Address Geo.L.Lamson, LaFargeville Jef.Co. X.Y.

10 H.P. splendid Baxter Engine, but little
used, good as ever, ILH Shearmap 45 Cortlandt st N.Y.

A responsible firm, having a large and cen-
trally located store {n Boston, well sdapted for exhibi-
tion of machinery and manufsciured goods, would like
the New England agency of some well established Man-
ufacturiog Cotpany or firm whose goodsare Introduced
and favorably known. Address Beed & Bowen. 36 Kllby
St Boston, Mass,

The best Gold Pens, for all purposes, are
made by C. M. Fisher & Co., 102 Fulton St., New York.

Self-Cleaning Lard and Butter Cutter. Sam-
pic Xc. Ageots wanted, Wm, M. Bleakley, Verplanck,
Westchester County, 8. Y,

One No. 4 Root Blower for Sale.
$25, Used two years. In good order.
bergh, lleading, Pa.

Engines, Boilers, Pumps, Portable Engines
(new & 3d hand), I, H, Shearman, 15 Cortlandt 8t., N.Y.
Soluble Glass, Silicates of Soda and Potass
maoufactared by L. & J. W. Feuchiwanger, New Yorx. g

Patent for a cheap constructed Wash-man-
gle for sale. Address M.V, & Go,,5 Frankfort 8¢., N Y.

Wanted—The Superintendency of & Foun-
dry nnd Machine 8hop. Can extend the busioess In the
loe of Blast Furnace, Pamplog, and hesyy mschinery
io general. Address ), Simmel, Phlladeiphin, Ps.

Bar Lead—Machine made, of Extra Soft
Lead, each bar exactly & OF,, put up specially for the
Jobbing trade. Bafley, Farrel & Co., Pittsbargh, Pa

Nickel Salts and Anodes for Plati ’

I\ L ati
by L. & J. W. Feuchtwanger, New York ng, eold

Scale in Steam Boilers—how 1o re
Address Goo. W, Lord, Phllsdelpils, Pa

Auntomatic Wire Rope R, R. conve Y
Ore, &c., without Treatie W!»vi No. 6l I!:m'n'::)(:'m\]'

A. F. Havens Lights Towns, Factorie ‘0
tels, and Dwellings with Gas. 6l Broadway, \rie':)’?r:

Steam Traps and Boiler 8eale Praventive
A. G. Brooks, £26 Walout 8¢., Phfladelphis. Pe :

Johnson's Universal Lathe Chuck—Al
Jutely protected from oirt snd ehipy. u.wﬁ‘m
fron Works, Lambertville, N, J,

Pst. Donble Eccentric Cornice Brake m'f'd
vy Thomas & Bobinson, Clon., 0. Kend (o Croular,

Rue's “ Little Giant” Injectors, Cheapest
and Best Bofler Feeder in the merket. W, L. (hus &
Co. .58, %, 71 Liberty Street, Now York,

bﬁninﬂrecking, Pumping, Drainage. or
Irrigating Machisery, for sl of reat. Luvon.lgm'eat.
Andrew’s Patent, tnside page.

Price
I. H, Stern

move it,

Srientific

A Buperior Printing Telegraph Instrument
(tho Seldon Patont),for private and short lines—awarded
tho First Promium (a 8liver Medal) st Cinetnnat! Expo-
pition, 1871, for * Beat Tolegeaph Instrument for private
WA "~1n offored for salo by the Mercht's M'f'g and Con.
struotion Qo., 80 Drond 8t,, New York. P, 0, Box 4%,

Woolen and Cotton Machinery of every de-
soription for Sale by Tully & Wilde, 20 Platt 8t., N ¥,

Steam En Inun-—Sgeoinl Mnuhhwr?'. Shaft.
Ing, Pulleys & Haogers. D, Friabto & Co,, N, Jlaven, Ot,

Dean’s Steam Pumps, for all purposes; En.
gines, Noflors, Iron and Wood Working Machinery of
all denoriptions, W, L, Ohnke & Co,, 0, 03,97 Liborty
Stroot, Now York.

“ Ruporior to all othors'—for all kinds of
work—Limot & Cos Frouoh Fllos, They are better,
forgod, batter out, botter tempored, and ohoaper than
Boglish fles. Send for Prico-List, Homer Foot & Co.
Holo agents, 20 Platt 8t,, Now York,

Prico only three dollars—The Tom Thumb
Rlootrio Telograph. A compnot working Telograph ap-
paratus, for sending mossagos, making magnots, the
eloctrio Ught, glving alarms, and various other purposes.
Can bo put in operation by any Iad, Includes battory,
koy and wires. Neatly packod and sent to all parts of
tho world on recoipt of price, F. ©, Beach & Co., 260
Broadway,cor, Warren 8t,,Now York,

Brown's Conlyard Quarry & Contractors’ AP«
paratus for holating and conyoying maserial by iron cable.
W.D. Androws & Bro, 414 Watorst.N, Y,

Parties needing estimates for Machinery
of any kind, call on, or address, W, L, Chase & Co.,
03, 85 97 Liberty Stroot, New York,

For Solid Emery Wheels and Machinery,
sond to the Unlon Stone Co, Boaton, Muss,, for clrenlar,

For best Preases, Dies and Fruit Can Tools
Bliss & Willlams, eor, of Plymouth & JayBrooklyn,N.Y

All Fruit-can Tools,Ferracute,Bridgeton,N.J.
Teleg. Inst’'s and Elect’] Mach'y—Cheap

Outiits for Learners, The best and cheapest Eleotrio Ho-
tol Annunelator—Inat’s for Private Lines—Gas Lighting
Apparatus, &e, G. W, Btoekly, Soy,, Cleveland, Ohfo.
Protect your Buildings—Fire and Water
proof! One coat of Glines' slate roofing palnt 18 equal
to four of npy other; (t Alls up all holes tn shingle, felt,
tin or lron roofs—never oracks nor scales off; stops all
leaks, and 1s only 80c. a gallon ready for use, Roofs
examined, palntod and warranted. Local Agents want-
ed. Send for testimonials. N. Y. Blate Roofing Co,.,
No. 6 Cedar 8t,, N, Y.

Hand Fire Engines, Life and Force Pumps
for fire and all other purposes, Address Rumsoy & Co,,
Sencea Falls, N, Y., U. 8. A,

Dickinson’s Patent Shaped Diamond Carbon
Points and adjustable holdor for working Stone, dress-
og Emery Wheols, Grindstones, &c,, 64 Nassau st N. Y.

Lathes, Planers, Drills, Milling and Index
Machines. Geo, 8, Lincoln & Co., Hartford, Conn.

For Bolid Wrou%ht-iron Beams, ete,, see ad-
vertisement. Addross Unfon ron Mills, Pittsburgh, Pa.,
for lithograph. ete.

Temples and Oilcans, Draper,Hopedale,Mass,

Hydraulic Presses and Jacks, new and sec-
ond and, K. Lyon, 47 Grand Strect, New York,
Peck’s Patent Drog Press, For circulars,
sddresa Milo, Peck & Co.. New Hayen, Conn.
Small Tools and Gear Wheels for Modela.
Listfree. Goodnow & Wightman,23 Cornhill, Boston, Ms.
By touching different buttons on the desk
of the manager, he can communicate with any person in
the estabiishment withoutleaving his seat. The Minia-
ture Electric Telegraph—Splendid for offices, factorles,
shops,dwellings, etc. Price only £5, with battery. etc.,
complete for working. Made by F. C.Beach & Co., 260
Brosdway, corner Warren 8t., New York. The Sclentific
American establishment, New York, {s fitted with these
instruments.

Estimates furnished for Machinery, Shaft-
ing. Pulleys, &c. Tully & Wilde, 20 Platt St., New York.

G.E. C. and others will find the correct de-
finttion of a billlon, ete., In Webster's ** Dictionary.™
—C. B. L. will find an explsnation of bisckspotsin the
vision on p.200, vol. 26.—H.J, will find {nstructions for
transferriog prints to wood blocks on p. 183, vol, 80.—
F. W.D. shonld consult a maker of musical Instru-
ments,—G. G. will find directions for polishing wood
on p. 266, vol. 29, —H. H. will find full instructions for
making psrchment paper on p. 868, vol. 8. —A.B. M,
will ind directions for drawing an ellipse on p.29, vol.
29.—D. H. 8. will And a good recipe for black ok on p.
08, vol. 23.—P. D. can plate articles with sfiver, with-
out a battery, by following the instruetions on p. 315,
¥01.20.—0. V. can try fastening raubber to tin with the
paste described elsewhere on this page.—J. M. 8, can
cement meerschaum by the process described on p. 203
¥0l.29. Cleaning copper coins is described on p. 217,
vol, 26.—M. W. 1s Informed that the d.rection of the
earth’s rotation is the same all over the globe.—L. E.O,
should write to the Hackuey Sclentific Asscciation
London, England. for & copy of the paper about com

ets.—C.H.H. will find directions for gilding on biack
walnut on p. 35, vol. 28. See our advertising columns s
toscroll saws.—A. W. Is Informed tLat the belt cover-
{og s patented. He should address the inventor.—L H.
is Informed that we have not heard of the casting pro
cess which he allodes to.—J. B, 8. is Informed that gold
becomes brittle when coaled too quickly; fordirections
for annealing it, sce p. 299, vol. 23.—P. L. will find & re-
clipe for bestsealing wax on p. 251, vol. 28, Fora cheap
erarticle, Increase the proportion of rosin.—G. B, F.
should advertise for practical information about ma.
kKing wintergreen ofl.

C, W, B, says: | am about to build a small
frame house, and wonld like to know how to construct
the walls 82 as 1o make It warmer than the asusl weath-
er hoarding and plastering will do. Is there any better
waythan to fill {n between the weather boards and lath,
with one course of brick lald In cheapmortar? A There
Is no better way than the one you suggost, and the
bricks may be lald on edge ; but It Is better to use good
rather than cheap mortsr, and flush It In agalost the
tmbers, ete. Itis ususl slso to lay o thin strip of board,
nslled at the ends, In the brickwork at sabout every 3
feet in hight, Lo stay i,

C. R.M. says: [ seo it stated that ordinary
wood saturated with ¢rude petroleum bDecomos as last.
ingascodar. Is that so? A. Asuficlent length of
time bas not clapsed since petroleum has been used

to settle this point delnitely, but it is highly probable
that ity preseryative nower would be great,

uerican,

F.C, A, gays: I have a houso to paint, with
slated roof and a plazza all aroundit, What paint ought
1 to uso, that | may take the water from the roof of my
plazza {nto my clatern for family use? Would it be safe
to nso lead palnt, If the water (s fltered through brick
before being pumpoed for use? A, The beat paint for
your tln roof 1s Rocholls ooher, lu lnseoed ofl ; the wash
from the vertieal boarding of the house will probably
be too little to make it & matter of jmportance, as to
whether lend or othor paint I8 adopted,

T. D, H.asks: 1. Will you give me a recipe
forskelotonizing lenves, eto. 2 A, See p. 816, vol, 20, 2,
What will deaden the eohoing sound in & room? Tho
dimenslons are 60x80 foet, Some people recommend
bullding agallery, My theory (s that the wallsmusthave
aflutod surface. Am [ not right? I[f not, what is the
beat und cheapost mode? A. On p, 856, vol, 20, we an-
swored a correspondent In referonce to the echo devel-
opedina bullding very similar to yours, By consulting
that article,you will find an answer to your question,
both In regard to the best method of changing the ehar-
aoter of the surface of the walls, and also as to the ef.
fect of Insertinga gallery,

W.E. M. agks: Can I make pure carbureted
hydrogen or conl gas by lieating conl to a white heat In
an ovenof brick, with sheet fron bottom, and (for purl-
fication) passing It through heated iron tubes? A. You
can make carburcted hydrogoen gas {n the way you men-
tion, but only from bituminous cosl. You cannot puri-
fyitin the way you Indieate. It {spurified by * scrub-
bing " with water, and passing through lime and some-
times oxide of fron, The present price of gas In New
York {sfrom $2 to $3 per thousand feot.

W. C. McM. asks: Which is best to paint
the outslde of a church with,pure white lead or the hest
of the chiomical mixedpaint? A. If yonare careful to
obtalin a pure white lead, you will certainly haye an ex-
cellent paint. If you decide totake some prepared
paint, you csnunot be certain as to ita ingredients, and
may be deceived, 5o that the white lead would seem to
be the best.

J. H, R. asks: Is there anything that will
take the stain of pitric acid out of marble, without in-
Juryto themarble? A. Asthe stain s merely superfl-
elal,rub with another smooth plece of marble, using
water,until removed,and afterwards polish with tripoll,
followed by putty powder, both being used with water,

H, asks: How much gum opium is1 grain
of sulphate of morphia equal to, in medicine? A. ¥
of a grafn of sulphate of morphia {s said to be equal as
8 doso of medicine to 1 grain of opium, butit is evident-
1y unsafe to experiment personally with these substan-
ces without the advice of a physiclan. The statement
about the separation of hydrogen s utterly false.

W.H. C.asks: 1. What is the best ap];lli-
oation to preserve metal maple sugar sap spouts, that
willnot Injure the sugar? A. Galvanize thespouts. 2,
If galvanizing will do, how is it done? A. By!mmers-
ing in melted zine, which Is kept covered with powdered
sn]l ammonisc. 3. How Is iron wire coppered? A. By
immersion in a solutionof blue vitriol. 4. What is the
most durable paint for a farm wagon? Would you rec-
ommend red lead? A. For books, see our advertising
columns.

E. C:W.asks: Whatis the common method
of manufacturing lead pipe? A.The metal.heatedtos
gemi-plastic condition, is forced by a press of grest
strength through an orifice, within the mouth of which
s core is set. The complete pipe, having an exterior di-
ameter equal totheorifice, andaninner diameter equal
to the core, then | in one | plece, to a
length equal to the quantity of metal first placed In the
press.

E.M. W.says: My feet break out in sores,
1fke poison from Ivy.only much worse. [ have known
several similar cases cansed by woolen socks colored
green, and I suppose It must proceed from arsenic. A.
The arsenical col are pol , and the effect you
spesk of might have been caused by it. It wounld be
well to submit a specimen of the dyed wool to a chem-
ist for analysis.

A. S. asks: 1. What are the principal sub-
stances that lampblack {s made from? A. From tar
and resins. 5. Whatls common clothes starch made
from, and does {t contaln anything detrimental to its
uses as food? A. From potatoes, and should contain
nothing detrimental when properly made.

J. H. H.asks: 1. How can I make good gun
cotton? A. By steeping dry clean cotton for a few
minutes in equal measures of concentrated nitrio and
sulphuric acids, washing and carcfully drylog by hot
water, not warmer than 150* Fah, 2. Wil (t explode
from concussion, or only on same conditions as pow-
der? A, It will sometimes explode from concussion,
8. What s {ts relative expansive force compared with
common gunpowder? A, In general, it is found that 11
1bs. of gun cotton ocoupying | foot of space produces a
greater foree than 50 or 60 1ba, of guonpowder Alling the
same space, and haviog & force required for ordinary
artillery.

8. &B.ask: 1. Is a patch put on the in
side of s boller stronger than one put on the outside,
bath being put on with rivets? A, Ordinarily It would
be. 2. What (s thebest thing to put on yellow pine fence
posts to keep them from rotting? How would It do te
paint the portion that goes In the ground with hot coal
tar? A. The plan you mention is {n very gonoral use,

F. O, P.asks: 1. How does a turbine water
wheel recelve lts power, by percussive force at the first
entrance of the water, or by the resctive foreo of the
water as it leaves the wheel at the discharge pointa? A,
In general, & turbine wheel acts in both ways, 2, Can
the samo amount of power be got by a draft tube, plac.
Ing the wheel half way between hoad and fall? A, It
the draft tube {8 properly constructed, there will not be
much difference.

J. F. 8. asks : 1, When measuring the hight
of the column of mercury It & barometer, shall I moas.
ure each Inch, beginning st the surface of tho mercury
in the cup, thus making the inches somewhat ahorter
than the standard Inch? A, You should take the hight
tnstandard (nohes. 2. With what ahall I coat the parts
of anarticle which T do not wish toplate? A, Wity
wax. & How can | give brass a dark ollye appearance,
such as la sometimes put on optical Instruments 7 A,
Use vinogsr and sal ammonino, & How can I give it a
slivery appearance, as {s seen on the backs of thermom.
eters? A. Makean amalgam of mercury and allver, rub
{ton thearticle to be slivered, and then volatilize the
mercury by heat. 5, How can I tan large skins with the
halron, and buckskin without the halr? A, See p, 514
vol. 3, and pp. 233, 266, vol, 24,

A. & B. asks: Of what size should an o

cilisting englue bo, torun au lron bOst W feat long? A.
A. Cylinder 7x7 Inches.

relative facts appertainingto these forces, A, Watt's

M. agks: 1. Can any incombustible sub-
stance be mixed with anthracite conlso as to goo)
ftauso? A, We do not know of any. 2, In oftn.
cosl {njured by remaining In water or by exposu :
thoe water? 1If so, what changos take place? A, Yew,
Anlow combustion takes place, and frequently some of
the combustible constituents are washed out, 5
ntenm fire engine at the foot of o Hill Has s prﬂpi’ﬁ :
the engine of 60 1bs. to the inch, and tho bight of the
i1l fa sufMclent to couse the water at the bottom
press 50 1bg, on the howe, what pressurs fn the en
will a pressure of 50 1ba. on the deliyery nozslo s
top of the Wil require ? What will be the presaurs on
cach end of the hose when the water 18 at rost? Wi
Will be the pressure on engine and hose waen the englne
I8 discharging a stream of half an inch of water from
the nozzle on the top of the LIl with & foroe oqual to
% 1bs, tothe fnch? A. Bee article on ** Friotion of Wa.
ter in Plpes," p, 148, vol. 20,

»

J. K. asks: How must T treat haltum
#o that when apread on a surface 1t will roma! ndbonives
become somewhnat elastic, and not crack? A, Try hsat.
Ing the surface befors applying the asphsltum,

C.H. M. agks: It is stated that aluminum
Isnow cheaply produced by M. Deville, who had charge
of tho private Inboratory of the Emperor of the French,
and that he discovered a process by which It can be ob-
tained fn large quantities, and at as low 8 price ax Miver
by welght, 1Is this the process describod In your paper
of January 177 A, We belleve this process was not so
successful as had been anticipated, and that sluminium
was produced In Paris, by Deville, so thutit conld be
so0ld forabout twice the price of stlver by woight, 2,
What Is the best and most specific work treatiog ex.
haustively of electricity and magnetism? I wish a book
that not only treats of manipulation, but of all the cor-

‘Dictlonary of Chemistry,” and Ure's * Dictionary of
Arts and Manufactures ' cover the ground. 3. Can dy.
nsmical electricity be converted Into statioal? A, Yes, 4
Can you charge a Leyden jar from s chemical batteryin
any way ? A.A Leyden far can be charged froman Indue

tion coll, 5. Are the nickel five cent ploces pure niokel 7
If not, what {s the slloy ? Where does tho government
procure the nickel from to make them ? A. They are
composed of nl and copper. 6. Inthere any other
finished rallroad in Mexico besides the ono from Vera
Cruz to the City of Mexico and Puebla? A, Not that
we know of. 7. At the Cincinnat! water works In 1866,
they were putting in a new engine with a cylinder 100
Inches In diameter, sald to be the largest ever made. It
was to operate In a peculiar manuer. Waa this eogine &
success, and {8 it in ‘operation now? A. Porhaps some
of our readers in that locality will answer this query.

8. What do they mean out west by a tun of ore? Do
they mean the weight of 2,000 1bs. or the bulk of 50 cuble
feet? A, A tun 15 2,000 or 2,240 pounds, nccording to the
terms of sgreement. 9.1 observe you spell this tun with
8 u. Do you mean & tun weight or bulk? A. See Web-
ster's Dictionary.

S.—F bearings of th and
mendllngfusgz?g almanac. £ e

J. 8. M. asks: 1. Please tell me if an air
pump willlift water 5 feet, forming & good vacuum ?
A. You can readily lift the water this distance. 2.
Would not the old fashioned pump, with a valve In the
plunger, lift water at 200° Fah.? A.A piston pump
would do better. 3. Does the use of a blower help to
make clinkers {n the boller furnace? A. Genenally It
does. 4. Canthere be any greater vacuum than the
pressure of theatmosphere, 14'7or15ibe. ? No.

H. & M. says: We had a new cylinder, 16 x
%, put on an old engine bed plate; it has been working
badly. On taking off the steam chest plate and compar-
Ing the valve with the ports and exhaust, we found that,
when the port was 1-52 of an fnch open, the exhaust on
the opposite end (or port) was open full X of an Inch.
e put pleces iu the valve to close the exhaust, which
left the exhaust open ¥ of an Inch, when the opposite
port was open 1-320f an inch. The engine had been
running 80 revolutions per minute, and we put her down
to 70 revolations. Will you please tell us if we did right
in cloaing the exhaust, and also whatmotive the makers
could possibly have in making the valve to work In that
way? A, We think the change eflected salimprove:
ment. Anexamination of the valves of steam engines
often shows quite as faulty construction as is indicated
In the presext instance. These cases can Dest be ac-

ted for by supposiag that the manufacturers were
careless or Ignorant,

N.J. aska: 1. Is ground bone used for har-
dening purposes? If o, what 1s principally hardened
by 1t? A, It (s sometimes used for case hardening iron,
ete. 2. Is there any substitute for It? A, Leather
horns, hoofs, m: od Instead.

J. P, says . lve copper by sulphuric
acid, It Is direct t oxidizo the copper in a rever-
beratory furna the addition of nitrate of po-
tassa to the snlph 1d obviate the necessity of cal
cloatlon, or previons oxydization? A. Copper ean be
dissolved o strong sulphuric actd, by the application of
heat,

W. H. N. asks: How can oily cotton waste
bo eleansed for ro use? Can the oll be extracted sod
purified? A. Bisulphide of carbon is used to extract
grease. The volatile blaulphide can afterwards be dis-
t{llod off and recovered, leaving the grease behind, For
practical detalls, consult some good chemist,

M. H. K. asks: Under the same ciroum-
stancos, which has the most friction, an eccentric or a
erank, with the same frictional surfsce, stroke, load,
ete.? A, e friction wonld be the samo in both cares.
For answer 1o your other guestion, address the editor
of the paper in question.

1 IR, H. says: Ina work by Mr. R. A, Proctor,
entitied ** Light Sclence for Lefsure Tours,' it is sald
that: * A distinguished French astronomer, author of
ono of the most fasginating works on popular astrogos
my that has hitherto appeared, remarks that a man
wonld bo looked upon as a maniac who should speak of
the influence of Jupiter's moons upon the cotton trade.
Yot,as he proceeds to ahow  there Is an casily traced
connection botween the Ideas which appear at first
slgght so tncongroous, The link Is found in the deter:
mioation of celestinl longitude.” Ploass explain how
thisconnection botween the motion of Jupiter's moons
and the cotton trade may be traced. A. The relative
position of Jupiter's moons, Wheu correctly deters
mined, might enable the mariner to determine bis lon
gitudo, and this again, by diminishing the risks of ovean
pavigation, would Influence the price of articlea trans-
ported aoross the sea.

G. F. V, asks: Will plaster of Parisand
althea root (marshmaliow), mixed with water, stand
much heat after sotting? A. It ought to stand A tem
perature 5% higher than the bolling point of water with

out Injury,
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W. H, nsks: What shade of blue glags will
AhOow bHont wt night, at 1,000 feet distancs ? Common blne
KInin doos not show blue at that distance. A, Try co-
balt bluo glass,

N, H, says: | haye heard thatn certain part
Of the full grown Interfor of & 00w, Or even of & hog or
@ horse, esn bo used for the purpose of ourdiing mik for
choone making, Can you toll e what part of which an.
fmal oan be bost used for this purpose ? A, There are
yarlous substances which, whon added to milk, cause (1t
to coagnlate or form & curd, Huoh wro tho vegotable
and mineral aclds, and neutral, earthy, and metallio
salts, Ronuel, or the stomuch of the oalf, however,
sootns to be almost exciunlyely used and proferred by
datry farmors, but the stommoh of all other suoking
quadrupeds possossos the same properties, We huave
Httho doubt that the wpplication of practioal chomistry
in ohoose making would give the farmer s much more
roliable and cheaper substituto. To propare rennet, the
stomach of the calf should bo freed from the owter
akin, fat, and useloss mombrane, washiod, treated with
brine or dry salt for a fow hours, and then hungap to
dry. When well prepared, the dried * vella " somowhat
rosemblo parohiment fnappoarance. For use a ploce of
tho requisito slzo (s out off, and soaked for some hours
fn whey or water, and tho whole added to the milk, Two
square Inches from the bottom of u good * vell" ure
sald to bo sufliolont for & cheese of 601bs, Wo are In-
olined to think that your tmported rennets have noy
been properly propared, or haye beeome spolled by long
keoplng.

B, 8. Y. asks: Can I got o patent in Canada
foran lnvention patented fn the United States In 18677
A, In Canada, patonta are nol granted for dovices that
have beon patentod Lo another country for more than
one year. Forprioes of coplos of patents, see our ad.
vertisement on another page.

W. F. K, asks: How can I produce a cur-
rent of cold alr to pass through & tuboe ¥ feet in dlamo-
ter and 12 feet long, Inylog In a bhorlzontal position, the
current to move at the rate of 10 miles per hour? A, By
the use of & fan or rotary blower,

J. J. R, says: I claim that, in shooting game
on the wing, If the gun Is held directly on the gamo and

. moved with & uniform motion, the shot and game will

meet overy thme, My opponent clalms that If you do
not shoot ahead of the game far onough to have the
gome meet it, you will surely miss, A, Youropponent
{sright, In the act of fring, If the muzzle of the gun
requires to be moved at the rate of one foot per second
in order to follow the game, and the gamo Is moving at
ten feet per second, It 15 obvious that the ahot will not
reach tho game. The gun must thereforo be almed in
advance of the game, .

B. J. T. asks: What is the best transparent
solution for Aixing paper upon glass? A. Try asolution
of the best Ialngluss In glaclal aceticacld,

A. W.D asks: 1. How can I make the best
balloon gas ? A. The bestballoon gas is hydrogen, which
18 made by dissolving zine in oll of vitriol diluted with
five timesits bulk of water. 2. What isits lifting power
percublefoot? A. A cubic foot of hydrogen welghs
about 8,698 grains, & cubic foot of air welghs 53,222 grains,
and the lifting power {8 proportional to the difference.
8. Isitexploaive ? A. When pure it Is not explosive,
but when mixed with afr, it {s.

J.B. V. asks: How can I remove the so-
called conferca, the green stufl, from my brown stone
stoop? A, Try soda lye, Low orders of vegetable
growth frequently select cool and staded loecalities,
The dust 1a full of plant geras, which no sooner efflect a
lodgment than they begin to grow under favorable cir-
cums of temp re and molsture.

E.T. D, asks: 1. How can I make a bichro-
mate battery, using a carbon cell? A, Take gas carbon
(from old gas retorts) and cleave It Into suitable plates
with an ax. It destroys the teoth of saws. 2. How can
Imake carbon cells? A. Dissolve bichromate of potash

Srientific

W. H. D, agks; 1, In the quantity of rain
And snow fall constant fn every yoear, or Is thero s
mueh agaln 1o some years as (o others? About how
many feotaltogetber fall in o year? A, The average
quantity for any locality ia about the same, varylag
wrently (o different places, For Iostance, the aversge
annual rain fall In London s 20'68% inchos, and at St
Domingo, 1'% (pekies, For anawer to your other quos-
Honws, addross & mapufecturer,

D, R, T, nuks: What part of the rim of a
fiywheo! goes the fanteat? A, The outaide part, Your
othor questions wre not sufllolently explieit to enable
Us Lo nuawar them,

C, H. M, says: Given n strong glass tube,
Olled with water and hermotically sesled, fn which are
Introducod two eleotrodes, connected to & battery
stroog enough to decompose watur, The battery Is set
fo work, There belng uo room for the resultant gases,
will the decomposition coase, will the two gases under
the pressure reunite and form water again, or will the
tubo burst? A, Not only tubes of strong glass, but
balls and eylinders of thick fron may be burst by tho ac-
Cumulated prossure of the liberated hydrogen and oxy -
gon, which nelther recombine to form water under this
Kreat prossureo nor are condensed to aliguid state, 2,
Drapor says, 1o his “Textbook of Chemistry,” p, 842: By
Placiug o pleco of platinum In nitrie acld of & specinio
Rravity of ', and thon briogiogan tron wire (n contact
with It, and withdrawing the platinum, the Iron as-
Sumes & paasive or sllotrople state, It now exhibits no
tendency to unite with OXygen, cannet procipitate cop.
por from Its solutions, and simulates the propertios of
plativum snd gold," This seems to me an interesting
fact, but 1t 1n very brief. Whatinduces this change and
What Is the rule governlog 1t? How much platinum
would It require to allotroplze s pound of fron? A.
There are varfous modes of producing this passlye
condition of fron In annold of & moderate degres of
concentration ; some of these seem to Indlcate sn intl-
mate connection with fts voltalo relations, aa, for ex-
ample, the exporiments whioh you quote, The produe-
tion of the passive state does not depend upon the rela-
tive quantities of platinum and fron, but upon the
Atrongth of the aold in which they are immersed and the
olroumstances under which they are brought {nto con-
taot, Tron which haubeen fguited, and I therefore coy-
ored with blaok oxide, ikewise Is passiyve, although, on
Agcount of tho greator thickness of the conting, the
passive state s more complete. This would make it
highly probable that the explanation s still slmpler
than that of some voltale relation, und thit the pussive
condition fsdue to the formation of a thin Alm of nn-
hydrous sesquioxide on the surface of the fron, Your
other question Ia too large to be discussed in theso col
umns,

J. J. K. says: A neighbor took out a patent
in 1839, and soon afterwards died. His widow has neyer
done anything with the patent, which {8 now 15 years
old, A.Patonts granted {n 1850 expired 14 yoars from date
unless renewed before expliration, and cannot be res
newed after expiration except by special sct of Con-
RTess,

A. B. C. should npgly to dealers in photo-
graphlc matorials for the book of fnstruction in the art

C. F. W, agks: Can you inform me by what
menns felt hats oan be made flexible, 50 as to admit of
belog pressed Into s different form ? A, Try molstening
them,

0. 8. asks: If lime be added to fuel, will it
{ntensify the heatof the fire? A. No.

G.R. E. asks: How is an interrupter, which
closes and opens the battery circuits as often asthe
fork vibrates, about 500 times per second, constructed ?
A. An Interrupter or circult breaker generally consists
of & spring, one end of which s attached to one of the
poles of an electromagnet, and the other end armed
with s plece of soft {ron, and kept by the spring a short

1o water snd add oll of vitriol until the solution Is
strongly scid. Put tho carbon plate and this solution
into & cup of porous earthenware, Stand thiscupioa
Jar contalning & strip of zinc and dilute oll of vitriol.
Connect the zine and carbon with copper wire.

M. B. S. asks: Is there any transparent ce-
ment or varnish that dilated sulphuric acid will not af
fect ? A. Tryasolution®of 75 parts of india rubber in
¢) parts of chloroform, to which, after the indla rubber
has been dissolved, 15 parts of mastic have been added.

0. A. F. asks: How can I put a perforated
metal plate Into the steam dome of my boller to break
the foam? A. Try wire gauze, armanging some clamps
to hold 1t,

J. E. M. asks: 1. What is the best method
of extructing the strength from powdered nut galls?
A. The best mode Is 1o loosely stop a funnel with a plece
of cotton wool, sad 41l It half or two thirds full of
powdered galls. Then cover over the funnel, but not
quite airtight. Ether !s poured upon the powder, and
after some time & liquid runs through into a recelver
placed below. It consists of two distinct strata: the
lower, which is alinost colorless, 1sa very strong solu-
tion of nearly pure taonic acid In water; the upper con-
slats of ether holding in solution gallie acid, coloring
mutter, snd other impurities., The carefully soparated
hoavy Mquid i placed to evaporate over u surface of
oll of vitriol In the vacuum of thealr pump,and ylelds
the tannin. The water comes from the ether, which
ususlly contains & small Mquid, 2. Is there a lquidan-
timony? A. There lxno liquid antimony, but there 1s
# compound of chloriue with antimony, thebichloride
of antimony, which becomes lquid when alightly hoat-
ed, snd Is called buttor of antimony. It may be formed
by dissolying antimony In hot muriatic acld, or by dis
solyiog sulphide of antimony in hot strong muriatic
scld and distilling the product, 8, Could I press & bale
of hay with compressed alr, and what slze of platon
head would 1t require to get power enough, having a
Juck at each end of pressa ? A, Youcould not use alr,
becanso air 1s compressible ; and by o much as you In.
erensed the pressure on the piston, the yolumo of the
alr would be dimin(shed.

8. P, aska: 1, Are thercany Bessemer steol
custings made o this coontry? A, Yos. 2, Can they
be forged, worked hot, punched, and temperod? A, Yos,

E. P. ¥, agks: How can I make imitation
coral? A. Color prepared chalk with sesquioxide of
fron or rose pink, pass through a sleve, and make Into &
paste with white wax,

C.M. L,H. D M., k:
How cap rubber boots be -.:ﬂﬁ?‘ﬂ’cﬂﬁ%?uﬂm

of rubber, and rub the pateh and the boot with sand ps,
per. Dissolve s little pure rubber in turpentine to the

hf of molssses; smoar the patch and boot five
tmes with this, letting dry each time; then smear once
wore sud pross together.

dist from the pole, but free to be attracted by it
when 8 current passes through the magnet. Sometimes
8 toothed wheelis used, In contact with a metal spring
in connection with the battery.

H.J.D. asks: Do you know of any work
that treats on grout walls, the manner of mixing,build-
ing,ete.? A. There have been several works of the
kind published ; one of the latest {sa* Treatise on Con-
crete,” by Henry Reld, C.E. 2. What are the projor-
tions of lime and gravel or grave! and sand? A. See
answer toJ. L.C,, p. 185 of this volume, 3. What would
be the proper thickness ef walls for a two story house ?
A. For an ordinary dwelling house, 12 inches would be
sufficlent. 4. Are the walls considered strong? A, As
strong as brick or stone when good cement and sharp
sand are used. 5. To what extent are they fireproof, ss
compared wita brick or stone walls? A, They are quite
as much fireproof as brick or stone.

W. J. R.says: I am inga 5 inch cir-
cularsaw, which is a little concave on side pext the
timber, It has what s called the chisel tooth square in
front and on back, but it has to be filed ins wsy which
makes all other saws run out of the timber. It runs too
muoh to the timber when filed square. Does the con-
caye next the timber make {t ran In? How can I reme-
dy 1t?7 Shonlditbe convex next the timber? A, Itis
almont imposalble to meke two saws that will hang just
allko on the same mandrel, or make the same saw hang
alike on any two mandrels. The slightest difference in
turning up the collars of the mandrel, or in the finish of
tho saw noar tho mundrel hole, will cause a yery percep-
tible difference in the hunging, 0 that it s often neces-
sary to ndjust the saw by packing between the collars
with writing papor. In hanging a now saw, It 1s best to
NIt on, sorew It up butween the collars, and then oxam-
fne 1t carefully on the front orlog side, and seolf the
fage of the suw s fint, If 1t ls found to be rounding on
the log side,cut a ring of writlng paper, about hulf an
fnch wide, the slze of the collar on the outside, oll it,
and etfok It on the facoe of the fast collar arouna the
outer odge, Thon gut nnother ring of paper of the same
width, makiog the outalde of the ring the slze of the
hole In the looso collar; put this small ring between the
loone collar and tho saw, and sorew up the collars. If
the two rings are not enough, put ln more unt!l the saw
comon right, If thesaw hangs dishing on the log side,
rovorso the rings of papor, that is, put the small ring
botwoen the suw and the fast collar, and the large ring
on the loose collar, Should a saw run & lttle out of
true on the rim, it may bo made to run true by packing
with writing paper betwoen the saw and fast collar, A
MW concave on the side next to the log Is sure to cause
It to run into the timber. It should be perfectly flat on
the log side and convex on the board side. Fora book
of Information as to how to run circular saws, send to
Emerson, Ford & Co., Beaver Falls, Pa. It will be fur-
nlshed free,—J. B, K., of Pa.

V. T. asks: What chemical compound
will take fire at about 130* to 300* Faurenhelt, without

danger of violent explosion? A, I'hosphorus.

American,

J, B.says: 1, Frequently small patches of
uulchllwr'-w found removed from the backs of look.
fog glase plates; with what matorial oan these patchios
be covered almost instantaneously, so a8 L0 Kuswur the
purposes of comunerce, and how Is 1t applied? Tin
foll has beon suggeated, A. Clean the damaged spot by
vory careful rubblog with fne eotton unti) there 18 no
traco of grease or dust; then with the pointof s kuife
out the slze of the required plece off tha slivering of an-
othor ginas; & small globule of mercury [(the sixe of &
plu's hoad for s surface the alze of the finger nall) ls
dropped upon the cut plece, Tho mercury punetrates as
far as the cut, snd sllows the plece to be removed, Itis
then gently pressed on the spot with a plece of cotton,
2. How can cast and shest fron stoves be beat preserved
from rust, on bolng put away for winter's use? A. By
packing 1o well burned, perfectly dry, coarsely pow.
dered quicklime, or by coating with black lead, or by
boxipg upasneariy airtight as posslble along w ith quick
Ilme, tn & dry place, Your other queries relate to trade,
matters.

(. A, J. asks: Is air the heaviest during a
raluy, damp time, or when it s clear and cold? A, It
8 the heavierin a cold, clearday.

P, ngks: 1. Is there an inyisible ink for
writing on postal cards? A. A dilute solution of ¢hlo-
ride of cobalt ; on gently heating. the writing Is deyel-
oped, 2. Is therenny Invisible ink that will become vis-
ible by the applieation of water? A. Webelleve not,

J. W. H. agks: 1. How can I change the
color of brass to copper? A, It cannot be done direct-
ly. The object, however, can be effected by a very thin
costing of electroplated copper. 2. How can I give
brass or copper s bright color, after it comes from the
foundery? A. By exposing for o short time to dilute
agqua foriis,

P. says: In making a hydrogen lamp. I
poured the (commercial) acid snd water (1 to 4) into the
jar, when bubbles began to appesr upon the zine; but
afters couple of minutes, the acid ceased to work. I
then procured some * chemically pure' sulphurie scid
and put that into the jar with the same proportion of
water,but it had no effect upon the zine. The zlnc was
common sheet zine, melted into a roll. What was, prob-
ably, the cause of thefaflure? A, Our own experience
1s that commercial sheet zine dissolves in ofl of vitriol
and water (1 to 4) with great rapldity. Try sltering the
proportions you employed until you hit the point of
greatestaction. There 18 no advantage in substitoting
pure for commercial sulphuric acid.

C. M. asks: How should paint be mixed to
be applied to a mixture of glue and glycerin? A, Try
grinding up ofl paints with a thick hot solution of com-
mon goap,

E. A. F. T. asks: Can elm, pecan, and white
oak trees, from 12 to 30 inches dismeter, be sawn up for
wheelwright's use with a 24 inch cireular saw driven by
a 6 horse power engine? How much timber, board
mensure, can be sawn with such a saw and power In a
day? A. A2 inch saw would be rather too small for
timber 80 Inches in dismeter. A 36 inch saw would do
better, and a 6 horse power engine would drive it well
enough;such & saw, well managed, would cut from 4,000
to 6,000 feet board measure in esch 10 hours.—J.E.E., of
Pa.

W. E. asks: Does it take as much to sup-
port s man of 160 1bs. welght in the water a5 It wonld to
support the same weight of fron or other heavy sub-
stance? A. No. 2 Do any of the ocean steamships
carry life rafts ? If so, what kind are they? A. Some
of themdo. We belleve both the Monitor and Noopa-
rellraftsare used. In answer to your otherquestion,
consult a lawyer.

C. P. asks: How can I bend a
wood i Inch thick, 8} inches wide, an

iece of rose-
41 inches long,

in & circle without breaking It, to lap 8 inches 7 A. Try

steamiog it.

C. C. E.says: I am building a church spire
to the hight of 165 feet from the ground. It Issur-
mounted by a cross 6 feet high, overlald with gold leaf,
Do [ need a lightnlngrod? If so, what ls the best kKind?
A. Yes. The spire should be furnished with a lghtning
rod. See hints recentlygiven to another correspondent
on the subject,

J. W. asks: How can old shoes be put to
use? A. One of the uses is for the case hardening of
iron.

M.J.K. asks: Please explain the use and
construction of the diagonal scale. Can the relative
proportions of a drawing be obtalned from It without
working them out fractionally? A. If A B represents

one unit of measuro, as one foot, on auy required ucul‘
ench of tho divistons A n,u by b ¢, oto,, represonts 01,
Divide A O into 10 equal parts, sud draw lineas through
each division parallol to A I\, Draw also dingonals, A 1,
a2,b3 0t0. Then the distances, from A C, Lo the polots
of Intersection of the dingounls with the horlzontal
lines, reproaont hundrodeha, For fnstance, 088 (s the
distance h o, at the Interseotion of the horizontal line
k8, and the dingonal £ 7083 {0 the distance m n, and
50 On.

MINERALS, BTO—Specimens have been re-
ceived from the following correspondents, and
examined with the results stated :

R.T. 8.—8tonea are 80 altored by exposure to fire
that It would bo necessary to see the mineral before

fusion fn order to pronounce what {t 1s, We know of
no separate treatise on charcoal burning,

H. 8.—Your speclmens are {ron pyrites,

R.H. W.A.~Iron pyrites. For direotions for stivers
ing mirrors, seo p, #0, vol, M,

W. W.—It (s metallic tron,

O, H. M. naks : In there nn{ means by wl:x:;l(l,
I ean Biter the heat out of sunlight, and converge e
Mght rayn luto & foous afterwards, without haying » 5
heat 1o the foous 21, F. K, asks: What metals are Uio
o make Yankeo brass, aud what are the proportions of
onch 7—F. B, saka: How can I stlek fndia rubber OB
rough and po)latied brasy, o that kerosene ofl will not
loosen 1t 7C. M., saks 1 How can [ soften & meerschaum
pipe, which has becote hardened by too rapld smoking
and will not color # What will retove the incrustation
from the (naide 7—W. 11, D,asks: I the foundation of the
contennls ) tuwer gave way Xof an lach on one sde, how
wuck would It throw [t out of perpendicular at top 7—
T.A. I, says: In polishing & wooden kunob, | Istd a plece
of worn sand paper oo the palm of my Teft hand held the
knob in my right hand and moved itrapldly on the paper
in & oircle of sbout two inches, from rigut to left, The
paper began Immedistely to rotate with & regular mo-
tlon from left toright, The movement of the paper was
much slower than that of the knob, thopgh well defined
and continnous while the friction lasted. Canasy of
your readers explaln this 7—A. 8, sska; How (sstamping
done on goods for embroldery or bralding ?~J, ¥, W,
asks: How can I make’s good imitation meerschanm
pipe7—P.J. Q. says: What cemeut will make & tigh;
Joint between fron and wood 7L, €. B, ssks: What can
I do tokeep hens from eating thelr oges 7L, L. R ssyat
A sesalakin cap became groasy and [ removed the grease
with ammouis and aleohol, but it left the fur without
gloss, How can I restore the gloss and romove the kKinks
in the fur?—J, W, M.asks : How can [ Joln gun barrels
tn making s double barreled gun? How can I cut the
grooves of arifle?—J. E, McG. aska: Can any one give
me & good recipe for root beer7—W. F. 85, P.aaks: How
many square miles of the earth’s surface can be seen
from the top of & steeple 400 feet high, suppoaing the
earth to be perfectly spherical aud 7,920 miles in diswme-
ter?—J. N. W. forwards us for Inspection a plecs of
plank, on one side of which Is an excreacence as large as
shen's egg. All over the lump, ns over the fiat portion
of the surface, the saw marks are visible, snd the next
plank in the log bad not the least depression Lo account
for the phenomenon. Our correspondent bored s hole
through the lump to see if there were 4 soft place In 1t,
which would secount for the growth by the swelling of
the wood, but it {s solid throughout. Can any of our
readers asccount for 87—V, 7T, asks: What {s a good
composition with which to impregoate a fuse that will
burn at aboutltd or 200 feet a minute?

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re
ceipt of original papers and contributions
upon the following subjects:

On the Epicycloid. By M. M.

On Three Challenges to the Students of
Nature. By D.L. S.

On Psychic Force. By J.T.C,

On Provinga Theory. By G. E. W,

On Magic Squares, By T. C. 8.

On Electricity in Therapeutics. By 8.T.W.

On Trades Unions. By N. W. K.

On Landing & Line from a Vessel
W.H D.

Also enquiries from the following:

W.W.C.—E.8.—C.R—S.A.S—E. S—C.J. —S.ANM

-F.J~L. P, C.

Correspondents {n different parts of the country ssk:
Who makes brass and copper tubes, drawn withont
Jolnts ? Who makessap evaporators? Whkere can gut-
ta percha be obtalned? Where can the menlscus and
eyepleces for the cheap teleacope, described onp. 7.
vol. 30, be obtained ? Who sells tools used by sculptors
In modeling ? Who sells German leaf gold? Who makes
waterand gas pipes? Who sells portadle frame dwell-
ing houses? Who makes rock-drilling machines andce-
ment draln pipe machines? Who sells peanut-roasting
machines? Where can glasses for looking down Into
water be obtained? Who sells machines for crushiag
seed without stones? Who sells whalebone for whips ?
Who makes small steel castings? Who makes lozenge
cutting machines, to work by hand? Who sells box-
wood for engravers' use? Makers of the above ar
ticles will probadly promote thelr interesta by adver-
tising, in reply, inthe SOIENTIFIO AMERICAN.

Several correspondents req us to publish replies
to their enquiries about the patentabllity of thelr in-
ventions, etc. Soch enquiries will only be answered by
letter, and the parties should give thelr addresses.

Correspondents who write toask the address of certain
manufacturers, or where specified articlesare to be had,
alg0 those having goods for sale, or who want to find
partacrs, should send with thelr communications an
amount sufficient to cover the cost of publication under
the head of * Business and Personal,” which s specially
devoted to such enquiries,

[OFFICIAL.]
Index of Inventions
¥OR WHICH

Letters Patent of the United States
WERE GRANTED IN THE WEEK ENDING

February 24, 1874,

AND EACH BEARING THAT DATE,
[Those marked (r) are relssued patents. |

By

Alr to afr chambors, nupplying, T. Shaw:..,...... 14150
Alarm, eleotrle, Fo L FORO, counncanianiiiiainas.. NI
Animals, nasal yoke for, R, 8.Shepherd........, W78
Bag tastening, M, Schworlp........ erennesy MTS66
Bale tie, cotton, E. J, Board,, WiLEn
Bale tle, cotton, Ik, Fell, Jr........
Bale tle, cotton, E, W, Wniteman
Bale ties, guard tor wire, W. S, Davis.
Bands, making endless, T. Piper....
Bed bottom, Mathias & Van Dersee......
Bedstead, foiding, A, Whittemore. ...
Beer on drafy, cooling, A, J. & J. Fink.
Belt punch, E. G. Pullls..... asseesanens
Bench, carpenter's, E, H. Lancaster
BIt stock, W, Manuel,....c.uvueenns

Blacking box holder, N. L. Post............
Boller attachment, wash, D. J. Phillips.
Boller feeder, O, Wright NeaaaranINe

Boller, sectional steam, D. Rassell, Jr,,.
BOIt. J. POYer uuveverssnsanannsssannns
Boot and shoe, A. Lawyer.
Boot and shoe fasteners, forming, L. Co




‘Furnace, chargiog blsst, P. L. Welmer, .

Ing machine, C. A, Foller
transporting, M. D. L. Gatoes,.
VB P Gldersleeve, e

.G ML P, Plret (1),

W brake, J, W, Mot ...+
~ Car conpling, Ratos & Knlght.
Oar coupling, J. M. Clem, ..
oum.uu. R nummv

Carrtage

QCarriage thill coupling, Oonwll etal.,.
Cartridge for powder bammers, T, Shaw
Cartridge for ondnance, T, Shaw.....ou.
Cattle ority, selfaupplying, A, Shaw, .,
Chaln tor necklaces, ete., 8. Cottle (r)
Chaln, ornamental, C, Schutz.

Chatr, titing, 0. A, Bloghawm. . . W18
Charn, J. H. Smiley...cooovinninn T
Clamp, screw blank, F. Matimer AL
Olamp, tieket, 8, R. Standish.... oo HIES
Cloth pressing, . E. Smith, ... « Wi

Ulothes wringer, H. E. Snuth.......
Coal, ato,, plek for cutting, 8, Firth,
Coal sereon and chute, J, Flanagan,

Coffos urn, . G.Dayton.. Lo MTOIR
Commode, 5. Milla......... RRTYE M)
Compostog rule, 1. H. Anderson .M

Cotton chopper, W. J. Johnson. wisu
Cultlvator, cane, L. Sonfat........ wi e
Culttyator seeder, W, H, Commiogs, 17,%8
Caurtain fAxture, E. H. Aldrich........ ui
Curtain fixture, ete., C. H. Reynolda,. o MG 862

Dental drill, J. B, Morrison.....oovee 147,000
IMah washing machine, H. D, Starr.. T
Dividers, D. Goodnow, Jr.......... - W70
Dough mackine, O. B. Fuller.. .G
Dryer, G. W. Bowman..... . W18
Drill, ratehet, J. SWANK .ovvinrnnnne . 148,008
Dyelog, treating fabrics for, J. D. Frézon W8S
Electrio Ught, M. Day, IJr...coov connnns . WTEn

Elevator, Keen & Dence...

Elevator, submarine sand, J. E. Milner..
Equalizer, draft, A, Wison. ...ooinneres

Fence, barbed, I. L. Ellwood.........
Fence plokets, making, A. H. Bigelow
Fences, wiring picket, J. M. Parks .......cccvo.e. 187908
Fiberous materials, etc., condensing, J. Hale..... 147,79
Fite arm, magazine, J. W, Keetie. .....c.ocnneea. 147,045
Fire arm, magazine carrier. J. W, Keene. 147,946, 147,947
Fire armoent off, J. W. Keene.... ...eveeeseennes. H108
Fire back linlog, C. Truesdale.....
Fire escape, G. B. Do Boucherville
Fire extinguisber, J. B. Stelner, ...
Floor, etc., concrete, J. J. Schullisger. .
Flower pots, making, J. O. Ballard. ...
Fly frame, Swaln & Todd......

Furnsce, hot sir, Bellman e al.........

Furnace, locomotive, T. A. Buckiand.

Gas lighter, 5. W. Francis..........

Gas, making flluminsting, E. Jones (r).... )

Gate, farm, W. Landy......... . T
Grals binder, W_ M. & G, H. How - HT90
Grate bar, A, Whittemore .o J4E013
Griclron, A, Price........... Wi,
Grinding machine, tool, J. P. Fay i
Gunpowder, making, ¥. Burney (r) oo 5T
Halters and bridies, T. L. Wiswell.... ..., - WSS
Harness, hame lcop for, G. F. Eberhard -eee T8
Harvester, C. Denton.......cccovinvnen. . M58
Harvester. A  J. Bolp ......... . MU
Harvester, cane, F. L. Cervantes, .. cosences M7 AN
Harvester dropper, A. Goodyear, 24, ceeesaas 17,908

Harvester rake,J. J. Dewey...........
Harvester make, W. M. & G. H. Howe
Harvester rake, Perrin & Hildebrant. .,
Hatchway, self-closing, J. W. Meaker...
Hatchway, self-closiog, J. M. Strout. ..,
Heater, car, W. 5. Deeds....... A
Heater, car, J. 5. Post.......
Hester, steam, D, Rassell, Jr,.
Hestiag spparstus, hot water, H. ¥, Hayden
Heating dreen, G. W. Ball. ... .............
Heel erimpiog machine, E. B, Parkharst. .
Mings tor lounges, extension, W. Seng.
Hinges, Inserting pinties 1o, ¥, Swan, .
Hitehing devies, H.C, Failln..
Hominy machise, J. Don-hbon..
Hook tor bulldings, leader, W, (,urt
Houp akirt, skeleton, 1. M. Conant. ..
Horses, detacking, B. Nesbitt.............
Haorsen, ste., plcket pin for, I M. B et cnbinean
Horses' boots, devics tor paring, W. Brysot..
Horse shoe, G BRI s s se 0o rprs 0000900 mie oo
Horse shoe calks ote, makiog M. & ¥. Seward.,

Wi
Hydrocarbone, burntog, G. W, Bamrill., <« Wi
Iee cotting mackine, Harrington et al,, . W
Indicator, station, J, Mulligan. ........ 17 04
Lnjector (or ofl welle, 8u1d, 5. 5. Vartig......... .. 141923
Ink roller, cotipostition tor, A. 8. & 0. T. Tart m;lm

fron sad steel, making, W, Bnnm
Ires rolllag mill, D, nm..
Jack, Nfting, Dosgan & llonu

. WA
- M
« HINS
- ML
. M0
. Wisn
« i
-« Wi

. WL

Wi
< TR

Lamp, C. M. Mureh, ... SPSeesssnsvens
Lamp extioguisber, J. W, w-ullu
Lap board, G, H. Peavody.............
Last, Stetson, Chamberlin & Biekford.
Lathes, chock for metal, M. Hine otne

Leatner in partl-colors, dyelog, C. W, ln.un
Leather, evening, Hardy & Morrill,

LL
Lok, seal, U. T, Cosement,.....oovurriirsrrnrrenee m:

Sientific

Looks, key for, O; B PIOT00, .0uvueeesianienssianse WLAHT
Locomotive, D, Fraxer ... o MY
Lorengoe outter, J. A. Dingall.. oo HT S8
MAL] Bagg, R, W, GABErell e 13,708
Moat for food, ot preserviog, G. W. gcollay.... 117,954
Meat ohopper, O, H, BIR o 147,505

Meat outter, W. F, Trautman,. v 148,000
Meehanioal movement,J. Vanoe 148,008
Mechanteal movement, B, P Clark...
Mealeal compound, A. F. Cannon.....
Modieal compound, J, B, Moye....o.oo.e
Modielue adminivtering fnstrument, A, (‘nm-o. 17000
Motallle mattors, condensing volatile, FiFlolder 147,0:8

ML, Wi, K BEHWAD, s 147,708
Miter box, J. L. Ganee,. R (LT
Mitor box, P. Suydaiih,coeesiiees vers T A
Mosquito eanopy,Jd. A, lovym- ceers HLITHIG
Musieal tnstrument, Atkine & Dre'er......... e W0

Muslcal fnstrument mouth plees, J. E. Fowler... 17,559
Nallsoparating machine H. B. Chess. ..o LR

R LA L)

hiedd, W. G, Darnes....
Neckile shield vers T 085

Neoktlo ahteld, W, I, Hart, Jr..
Necklnoe olasp, 8, I, Opdyke, ..
Nippers, oto,, outting, J. Lindsay. .
01l atone holder, £, O, W, Hull..
Olls, purltying, G. W, Myors, ...
Patntor's templet, M, Hutehinson.......
Paintiog, transfers for sign, C. H. Gordon...
Paper bag machine, C, B, stilwell... ...
Paper, thiek, J. M, Cobb. . oviivieaens
Paper, waterproofing, A. G, Fell.,
Pen holder, N. B, Galland . oooviiiinnnannias
Plpos, submergor for fire, I, Palmiert,. oo e
Pitman aud crank motion, Q. A. Thoma
Plrman connection, A, J, Van Atta,..
Planing machine, W. C. Horton...
Planter, corn, A, M. Griswold...
Plastering board for walls, J. M. Cobb..
Plow, . W. RUCH. ..coierrrsrinrnrsasaasnns
Plow, planter, and cultivator, J. Urian,
Plowshares, swaging, J. Sandage...
Plow, sulky, E. E. Balrd....

ALYAE]
i e
. W8N
wens M7 M8

Propelllng vesseln, Z, Diuon, . oeeeee
Pulley, self-lubricating, W, Dame. eeee 7010
Pump pleton, B, B DIZES. .ooirierenesnseenseenes TS0
Pumps, attaching metal cylinders to wood, W. B,
CABALO. . ooviurinrnrnnsississsnanmannens
Purifier, midciings, Downton & Forman..
Pariter, middlings, J. D, Smith.......
Rallroad rall, J. Mo Moy o ovivnnniinas
Ratlroad slgonl, 8, Jones.,
Rallroad switeh, C, W. Jones,
Rofrigerator, H. W, MoKnlght.......
Refrigerator butlding, B, M, Nyce (r)...
Reservolr and warming closot, Suriver & Taylor. 147,086
Roof, fire and water proof, New...... enenss MT,962
Kuler, parallel, W. A, Joy..... WM
Sash fostener, 8. 8. Holbrook
Saw gummeg, W. E, Blackildge...
Saw, seroll, W, H. Dobson, ...
Saw set, B, D, Carscallen, . .cooiies
Scoop sheet fron,J, C. MIllgan,......
Scrow blank feeder, 8, T, Prondman,.
Screw blanks, holdivg, F. Mutimer....
Screw blanks, trimming, F. Mutimer,
Screw driver, W, F. Fatterson........
Sealing wax,preparing, W. H. Batler. ..o, 17518
Secd sowerand barrow, J. W. Smith. . ...copeeen.. HTEN
Separator, ete., graln, K. Schwab....coaeveaeon. W
Sewingimachloe foot fastener, E. P. Peacock.... 15,900
Sewlng machine caster, J. B. Sargent.. 147,981
Shatt eoupling, J. Heglobotham...... v
Sheet metal, striking up, 3. Von Culin.
Sulrt b ,G. B. Thomp 5
Shoesolenall H. S, Coshman......ccccavvenensnes
Shutter, metallic, Gillette, sill, & Crawford ..... M52
Speculum, G. W.Schamacher............... ceonces JUT08T
Spindie, Frank & Spire...c.ceeee »

Spinale bolster, C. F. Wilson,
Spool head die, Darrow & Walt
Spring door, J. J. Blsel..
Spriog plates, forglag, W. Evans..... C
Statr plates, embossing, W. B. Gould...
Stalk cutter, double row, E. K. Hayes..
Stationsry care, B. Brower.....
Steering apparatas, J. Edson.
Stove, heating, C. J. Pratt.... .
Stove, magerzine, H. B Robbies ..........cc0 R o
Stoves, water back for, J. L. Hutchinson......... MI9I
Swing, T.J. Busk.....cocovne " . W7 080
Table,extension, E. G. Matthews.. o TN
Table, tronlog, H, C. Smith.......... « MTER
Teas for use, preparing, J. Bpratt » IS
Telegraph, duplex, T. A. Edison.... - Wi
Telegraph pins, making, C. O. Ripley. . M7
Tuill coupling, F. Norrie...cov veresee o M7
Tuill coupling, L. D, Warren.. us o1
Turead bolder, A. M. Shurtie: . WS
Tool handle, J. J. Cox...... WG
Tool bolder, N. P. Bradish, . Wi
Trapsplanter, A. Bace. .....i. . M

Wisu
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W3
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. 019
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Trap, snimal, J. M, Carnabau.. . M1 59
Trueck, G. W. Belford,..cvcverisnnes . W A9
Umbrells drip cup, Lusby & Winter. . o M7

« MT S

Umbrells ruaner, C. A, Thompson, o
. M

Valve, balanced, W, Stephens........

Valve, talsnced, slide, E. D, Speer........ . M98
Vehicle seats, shifting back for,J. M. u.dlu oo 000
Ventllation of cars, ete., J. M. Palmer, ..., o M8
Veutilstor,car, A. W, Gates........ »e » o W7
Vessols, holder for, G. D, Dudley. .o 7751
Wagon brake, J. C. Colemas...... weene WIED
Wall plaster board, J. M. Cobb.. o M0
Washing machine, W. H. Taylor...... 148,004
Watch fastener, safety, Brace & Klobass . M1,M8
Wateh, stem windiog, L. Evans. ........ . WIS
Water and gas cut off, H. Koethe,. i
Water and gas cut off, E. M. Morris.. oo MT0A
Water stop gate, K. Armslrong...... . Wi e
Water tank, self-cleavliog, F'. Haerne.. . I
Waell baring spparatus, A. W, Morgaa, woo MY
Wells, luid Iojector tor oll, B, 8, Fertig, . oo M
Wheellmrrow, J. M. & J, L.Joues... o WS
Whip socket, A. Searis - W
Wiodisss for presscs, ete., M. Rryaat. ., I
Wringing machine, J. K. Dagdale ......ccooimiins ]

APPLICATIONS FOR EXTENSIONS,
Applications have boon duly filed aud are now pending
for the extension of the following Lettors Patent, Hear.
(ngs upon the respoctive applioations are appointed for
the dayr hervinafter mentioned

BAN. ~HAxING TUNE Jorxys, —8. J. Hayes, May 12
WAk —-6T0ovE. ). C, Henderson. May 19,
B4 ~SExDINe MAORINE. 4, T. Holly. May I8

WG ~BEATE. ~J. Lovall, May1s
W52 ~Can WaaxL —8, F, Saith,

May 2,

Aerica,

'
WAR, ~POLINIING GLASH, ¥70,~A, Bro ughton, Mayis
AT, —PArEn DA Macurxg 8, B, Pottos. May 18,

EXTENBIONS GRANTHD,
N201=Snen PruanTrr.~J. 8, Hogglon,
W97, ~0an Covon.—E, C. Knight,
27,000, —~FAurex1xo SAW HANDLEA ], Nelmoyer,
27,019, By vixe Bueer METAL 0, W, Blow,

DISCLAIMER,

200 ~Sgxo PraxtEn.—J. S, Hoggine,

DESIGNS PATENTED,
000, —80DA WATER APPARATUN, W, Cybeo, Bos,, MA,
TAM o 7,108 —Canrrrs, —J. Flahor, Phlladolphia, Pa,
TN <OROAN Canr,~L, K. Fullor, Brattloborough, Ve,
TR0 ~CARVEY. W, Korr, Philadelphin, Pa,
T <Canrer. M, 8, Kerr, Phlladolphin, s,
02 —Tryre.~A Little, Now York elty,
T, —Canrer.~C. Rignter, Phlladelphin, Pa,
TN ~OrANk. ~H. E. Smith, West Fitehburg, Mass,
TS, —Prys B, M, Worthington, Madison, Wik,
T8, —SonoLy Saw Fraxe. —G.Holtzman, Baltimore, Md,
T0T —~Canrry,~ T, J. Stearns, Boston, Mass,

TRADE MARKS REGISTERED,
LGS, ~Wuisky . —~E, Block, Cinclooatl, Ohto,
164, ~Wurre Lean,—E, 8, Brownson, New York city.
1,645, ~Svoan Cunep Meats.—G.F.Davia & Co., Cin. 0.
1,846, —~Covon Rexxoy.—H, R, Gray, Montreal, Canada.
161 ~Wnisxy . ~Hoffelmer Bros., Cineinnatd, Ohlo,
1648, ~Yanxs —W, H, Horetmann & Sons, Phila., Pa.
1,600, —=TaLLow AND Lanp.—A, 8mith & Co., Cloein,, O,
1,650, ~Branoi. —J. Pyle, New York clty.

NCHEDULE OF PATENT FEES.
On ehoh:, CRYBRL. : cxvessevpssonassimmnssrisenshisssvaesi DL O
On ench Trado MArK. ....cocvessanssacnsssssnsssssasss i BBY
On fllng each spplication for a Patent (17 years). S15

On lssulng esch original Patent 820
On appeal to Bumlnnmln-(:hle!....................810
On appeal to Comminsi of Pa o .

On application (or Rel8sNe, cocuverirensss
On application for Extension of Patent,
Ongranting the Extenslon......eeuss
On Miing a DISOIMIINEr. cverrrrnnesen

On an application for Design (8% yoars)
Onapplleation for Deslgn (7 years)....
On application for Design (14 years)...cuvvrereenes.. 8530

[MArCH 28.

31660, N, Goss, Claremwont, Sullivan
U, % Improvements on horse hay l
“Oranite Stato Horeo Hay Rakes.'" W 1

BAN~H, W, Jamison, Newark, Esex county,
U Bo~lmproyomants on maehine for ertm,
for houts and shoes, and for orimplog other
(l!llzcd Y8, W.Jamison Ol'llﬂ.l
Ly

BABs. ~A. B, Costello, Jerspy City, Hu
U, B.~lmprovements fn photographic
onlled “ Castello’s Pliable Conlosl Fhoto
grounds,” Mareh 3, 1870,

3100.T, G. Glover, Nedford, Lawrence cou
U8, tmproyem 1 raapors, called # Gloves
Iaking Roapor.” Muarch 8, 1994,

H,100,J, . Wentoott, Onelda, Madison co!
U. 8. lmprovemeut on chucks, o.nu o ]
Improved Chock,” March 3, 1874, :

5,161, ~W, T, Fry, Brookiyn, Klogs ooum!.r..yf
Improyements 1o combined shutter
fantener, called* Fry's Combined mmuu
Fastener," March 3, 161,

9,108.~J, Poznsuski, New York city, U. 8., an
Bethmue, Warranton, Fauquier county, Va.,
proyement n diaper plag, ealled ! P omuhl‘n‘n
wal Lock Safety Plo." March 8, l’l

8,169.~T. De Witt, Grand Lodge, Eton county,
Improvements on & machine for washing
called * De Witt's Star Washing lleuu._
0. R

3,164, ~J. Johnson, Brooklyn, Rings county, ¥. t;u',lﬁ'
Improvements in ball casters, called ** J.

vorsal Caster.”™ March 8, 1874,

3,165~T. H. Bromley, Stoneboro, Mercer county, I's,

Improvements on sled brakos, called ** Bromley M

Brake.” Muarch 8, 1874,

3,166 —~W. C. Shipherd, Cloveland, Cuyahogs county,

0., U.8. Improvement on check hook guard, ealled

* Shipherd's Check Hook Guard.” March 3, 1604,

8,167.~T. H. White and G. W. Baker, Clevelln‘.m
Ko county, 0., U. 8. [mprovement on sireet fluld
lamps, calied *“ White and Baker's Street Lamp.'"
March §, 1874,

8,168, —J, K. Proctor, Malden, Middlesex oouw‘

U, 8., assignee of L. L, Rabinnon, Salem, Essrx

Maus., U. 8. Improved caster attachment o

machine tables, called * Robluson’s Castor

meunt for Sewing Machine Table."

CANADIAN PATENTS.
LIST OF PATENTS GRANTED IN CANADA.

"FEBRUARY 24 to MARCH 8, 1874.

3,185.—L. 8, Joknson and a. J. Johnson, Cortland.Cort-
land county, N.Y.,U. 5. Extension of patent No.
8,052, for ** Jol 's Beel C d." Feb. 20, 1874,

3,116,—E. E. Penrse, New Wandsworth, Surrey county,
England. Improvementsin the manufacture of glu-
Ccose or grape sugar from rice and other graln, and an
apparatus employed therein, called ** Pearse's Im-
provement In the m ure of Gi or Grape
Sugar from Rice and other Graln and in Apparatus
employed therein,” Feb. 24, 1574,

3,187.~H, Varker, Gavanogue, county Leeds, Ont. Im-
provements In molds for casting cores, called* Par-
Ker's Core Mold.,” Feb. 34, 1574,

§,138.—R. Hitchcock, Watertown, Jefferson county,
N. Y, U.8. Improvements in lamps, called  Forced
Blast Heavy Ofl Lamp.” Feb, 24, 1974

3,138 —0. W. Alllson, Buffalo, Erte county, N, Y., U. S,
Improvements n stosm bollers,called * Alllson's Steam
Botler. Feb, 34, 1554

§,10—J. E. F, Ludeke, London, Eogland. Improys-
mentsin obtalo'ug and spplylng motive power and on
the machinery and spparatus to be employed therein,
called “ Llideke's Motive Power Machine.” Feo. 24,
185,

2,1L—T. W, Dowling, Pontiac, Mich,, U.§. Improve
ments on scroll sawing machines, calied * Dowling's
Equal Straln Scroll Saw.” Feb. 3, 1534,

3,143.—H. skolnes, Argyle Street, King Cross, London,
England. lmprovements on the manufacture of gas
cod spparatus therefor, called * Skoluea's Gas Appa-
ratas,” Feb, M, 1874,

3,'43.—3. Mughes, Jersey City, Hudson county, N. J.,
U. S. Improvements on lanteras, called * Hughes's
Improved Lautern.”™ Feb. 34, 1874,

31 —Willlam A, Kirby and D. M, Osdborne, Audaura,
Cayuga county, N. ¥, U. §, lmprovements ou mow-
log or grams Darvestlng wachines, called * Kirby-s
Mower.,” Feb, 3, 15,

S,145. T, Murgatroyd, Hamilton, Wentworth county,
Onterfo. Improvements (n carrisge springs, called
* Murgatroyds Compound Relnforced Carriage
Spriog.™ Feb, ¥, 1574

3,146.—S. Perry, Newport, Herkimer county, N, Y..
U. 8. Improvementsa on rotary bay tedders, called
“Perry's Rotary Hay Tedders,” Feb, M, 1574,

SuT~L O'Rellly, Ottawa, Oat. Improvements on a
machine for washing clothes, oalled ¥ O'Retlly’a Im.
proved Patent Washor.” Feb, 24, 1004,

S48, —F. A, Everett and M. Dowerman, Springfield,
Mo., U. 5., asalgnees of A. W, MoCUlure, §t. Loals, Mo,,
U.S. I[mprovementinmetallio churn dashers. March
8, 154,

3,12 ~T, 5. Huntley, Card'W, Glamorgsn county, Wales,
A. Gllchrist, Austruther, Fife county, Scotland, and
J. A. Dixon, Glasgow, Lanark county, Scotland, —Im-
provements on extracting forest troes and tree stamps
by the roots to clear the soll, and In Implements and
engines employoed therefor, such guglues belng also
adapted for rolling down snow sand otber obstruc.
tions to the Jocomotion of the engine, called ** Hunt.
ley, Gllohrist, and Dixon's Tree aud Stump Extraot-
Ing Englones and Apparatus,” March 8, 1870

315, ~R. Quintavalle, Brookiyn, Kings county, N, Y.,
U.8.,and B. Lo Forte, New York elty, U, 8. Im.
provements on the construction and arrangement of
steam and salling vessels, called “ Quintavalie's Safety

todderand Orain Cargo Steadier.”™ March 4, 1834,

8,151, —M. A. Wier, % Gireat Winchester streel, London,
England, Improvements on apparatus forregistering
and checking the entries and exits of passengers to
and from tramway oars, omnibuses, or other oar.
riages, callod™ W ler's Registering Apparstus.” March
8, 1M

~A. C, Langworthy, Aurors,
U. &, and L Huntingtos, London, Middlesex county,
Onat Improvement on sprisg bed bottoms, called
“ Double Arch Spring Bed Bottom.” March 3, 1N

2,150 ~T. Emery, Feshtigo, Oconto ocounty, Wis,, U. 8
Improvements on & machine for rolling logs, called
“Emery » Log Rolllog Machine,” March 3, 18574,

S50 ~1. Mullaly, New York olity, U. 8. [mprovemeuts
on machines for malting snow and 100 on streets and
rallways, called “The Snow Aunnilllator.” March 3,
Wi

5,15 —8. W, Palag, Bochester, Monuros county, N. Y.,
U. & lmprovements on shol oartridges, called

Kane county, I1,,

PATENTS

‘Ahe publishers of the SCIRSTIFIC AMERIOAN have
acted s solicitors of patents (o the United States and
forelgn countries fer more than three quarters of & cen-
sury. More than FIFTY THOUSAND Iaventors have
avalled themselves of thelr services. All patents se-
cured through this agency receive & special notice In the
SOIENTIFIO AXERICAN, which frequently sttracts pur.
chasers for the pateat.

Inventionsexamined, and advice as to patentadllity free
., Patents obtained In the best manner, and with as Ht.
tle delsy as possible.

Caveats prepared from efther model or drawings, and
filed In the Patent Office at short notice,

Special examinations as to the patentadility of taven-
tions :oade, at the Patent Office, on recelpt of model or
drawing and description; cost for this sesarch and re-
port, §5.

Trade Marks.—The necessary papers for sccuring
protection to manufacturers and merchants in this
country and abroad are prepared at this office,

Design Patents, for protecting artists and designor
of any new ornamental work, are quickly and cheaply
obtalned through thls office.

Copyrights odtained.

Forelgu Pateats are solicited in all conntries where
patent laws exist. Pamphloets, containing the cost and
fall particulars, matled on application.

Cansds Patents.—Canada Is one of the best countries
for patents. The cost depends upon the length of time
for which a patent is desired. Full particulars by mall
on appliestion.

We shall be happy to confer with laventors, examine
lhelr uodeu and drawings, and advise with them as Lo

b teats without ultation fee. For every
kind of taformation pertalning to patents, st howme or
abrosd.

Secad for pamphlet, 110pages, contalning laws and fall
dircctions for obtalning patents, Address

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.
Braxcn Orrioe—Corner F nnd 7th Streets,

Washugton, D, C.
Advertisements.
Bock Page = = = =« = « « SL00 n line.
losido Page= = = =« = « « 75 contan lne.
Angravings may Aol advertisemments at the same rale per
line, by meanurement, an the lettar prem, Adeertisemenis
must de received at publication ofice as early as Friday
mi-a to "N in nert tmue,
Do You Wish te Make
' Money ¢
Do You Want to Make
* it Easlly ¢
Then setd 8t once for a specimen copy of: the Hlnstra:
ted Annual of New York and Drooklyn: Chorotas, [t
e clogantly printed, Is fall of Arst elnbs (nstrations,
sboands (o matters of interest (o everybody, relsting
to the religions of the two groat sisfor eities, It fs sold
only by subscription, aud the price 1s low enough to
come within the reach of all, Send Afty centa for vuthl,
sud poconvinoed, Address NELSON & PHILLIPS,
Fablishors, %6 Broadway, New York,
l‘l \l N I'\S' openiugs in all sections. A mon
) 0 'lo 3000 capital requy
Clreulars of ¥, 1. l\Aﬂl\ I‘lwin‘ﬂl'hl. Mass,
l“()l( SALE—Four Engino Lathes, 86 inches
swing, geared 1o tace plale—one, 17% feel between
centors, with cross feed abid goariog for screw ot
made by Wood, Light & Co., Worcester, Mass, —~threg,
feot belwoen conters, mads by Hewes & Phtilips, New-

ark, N. J, Counter shafts and stoady rests complete
with all the lathes, Used sbout le{uwnlu turatn;
steel tubos of |.unnu and 8, Louls Iman,ud in
class condltion, Bt about 700 s, eap

Ao, the »ipy riur nuu. Machine o( uno Imuoh
aud 84, Louls Dridge o, & very scourate sod rel
mwhllnv adapted to all forms of tests, and ol umu-
('.rl x All »e)d for want of further use. w

"N \lt.nol.s Keystona Bridge Company, Pltts-

T A AT

lurlh

Pmlcmg

“Falue's Shot Cartridge.” March 8, Ivj4,

AN
DROP PRESSES,

MILDLETO
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BAIRD’S

n : :

FOR PRACTICAL MEN.

0O

Ay new, revised and enlarged Catalogue of PRACTI-
CAL AND SCIENTIFIC BOOKS—% pugcs 8vo.—will be
sent, free of postage, to any one who will favor me with
his address.

HENRY CAREY BAIRD,

Industrial Publisher,
406 Walnut St., PHILADELPHIA.

\Burnham’s
he bestin Mar-

£ P | Gua

SS PUMP CYLINDERS,BLOWN and
de perfectly true on (naide byfdeillioe,

P. DEG. y Glass Pamp Cylinder Maker,
MUK and Ollver 8t,, Boaton, Mans,

G

A

[}RAVmcoang‘

o~
t

Niagara Steam Pump.

CHAS, B. HARDICEK,
23 Adama at., Brookiyn, N. Y.

SPANISH CEDAR BOARDS.

14 ro 27 Feet Long, nll Widths,
Sawed expressly for Shell & other Boats,

Abo, FULL STOCK OF HARD WOOD LUMBER.

Geo

Steam n.m': Saw auﬂ. foot 6th & 6th Sts., E. R, N. {
I_IAND SAW MILL—SELF-FEEDING.—

1 man do work of 8 men goaranteed. Slit 3-inch
Aver with case, Send for Ulrcolar,
L. B, COXE & CO., 197 Water St,,N. ¥

YDRAULICS OF GREAT R!YERS: the

J. f.'a"i‘%' .)tl’f lt.J E“.TQI::?!I??’?C!‘““‘I tlllnt:s{ie'éu:l?ﬁ

arts and Disgrams. Imperinl dto. $17. E. & F.N.
SPON, 46 Broomu street, New York.

‘ 71CTOR CHURN DASHER sent, prepaid,
to any adaress, on receipt of §1. Agents Wanted,
CO BY_&_BOYD. Ghent, Ky.

Shingle Machines,

Tue beat (n the world. We make three varieties. Wil
saw 20 40,a0d 0 Thousand Sulugles per day respectively,
Seud for Circalars. 2

* W, H, HISER & 00,, Fond du Lac, Wis,

.A NEW METHOD OF LIGHTING GAS
{ree

BY ELECTRICITY — Belug rapidly applled to

ts, Public Bulldings. Halls and Private Dwelllugs.
For particulars, address J. H. STEVENS, Agent for the
U. 8. Electric Gas Lighting Co., 382 Washlugton Street,
Boston, Mass,

Patent Rights for Sale.

The undersigned s now ready (o Grant Licensos to
Manufscture his Patent Compound Steam Eogine. Sec.
tonsl Steam Geoerators, Steam Street Car, Hallroad
Axle Box, Shaft Coupling, and Labricating Loose Ful.
ley. for apy of the United btates. Likewise his
Labricationg Journal Box, exeepting the New Eogland
i'-u(u. Wl}hll Bl ulo; the u?:;n;.nlup.:lnx oat
Faliey and Jour x. Forparticulars, address

X #. « CRANE, Avburn, N. Y. Box 800,

WANTED, A RELIABLE LADY

K Olhﬂ.&IAJ& 10 every Lowt, Lo act as sole Agent.
respec le and remuanerative. No meney fo-
q Address

ISCOVERY, PO, Box 28, Now York,
SAEE/TTMHETAL.
Deale nnd Conws ud for
rl.o‘- to the -:.-.;:l-:um
VANDUZEN & TIFT. 103 2. 34 5. CINCINNATL
£ Plesse mentlon thle paper.

HEMICALS, RAW MATERIALS USED
C for :luwlluumu Steel, Glass, Pottery, Ensmelers
ol

., Artd

uu.tﬁ I, Varniab, Metaiilc Oxides of Cobalt
In. Antiwony, Cooper snd M . Lump and
und Finorspar, Felapar, Flius aud Slex, Wolfram
Bloodstone and Losdstone, Ashestos of all grades,
Chi of Calclum, Sulphate Alumioa, Carboa -
ates 5 tin ndnaryu. ote. oie,, Soluble Glass or il
of snd Potash for Palnts, Cements and its
arious applications. Hydrofiuoric Acld of unsur.
passed stren 1o all size packsges, Nigkel Salts and
with directions for using 1o Plating, Metsis of
ﬁﬂﬁ:«'ﬁ umlnlu.udna agnesiom, .u:‘lul'lll:n-
s orders ressed Lo us will have
s gt 12 2 W FRCHT WANGEL,

und lwporters, 38 C Bt New York.

BYRN'S
ocket Photoscope.

Uae ¢ . used for detseting Coun-
Wﬁmu ﬁuo FCTuen, fore nnurn( Pcn‘nlnthu
LI

rf " iy i CLuEh, for
L ouside,ate., Ao Lo cxuloe Hisects, ¥ lowers nrd
ugs, to 2 TAWS T Mathls, Arrnwns 0f wood Kraing
aacfptor wr i aorwine Tilegivie aud for tlio ln-
rﬂaﬁﬂ{. ’ co, oto,

wo double Convex 4,15 lnches in dismate ouuts

10 lesthe e, wngd 1‘ in the veat pooket, Prioe qo
T ey e b MR AR
",, ow York, .0 Box 409, P

MACHINERY, 3%, dte 225

Beisl Stone, Eloctroplaters,

wetu) fur nvor;'bmly.

I\D\'I-lllTlﬁERS! Send twenty-fiye cents to GEO, P,
LA ROWELL & CO,, 4! Park Row, New York, for thelir
Pamphlet of one hundred pu{/n. contalning 1uts of 3,000
newspapers, and estimates showing cost of ml\'urllalug_.

MAGNETS—Permanent Steel Magnets

of any form or slze, made to order by ¥, (,'; BEACH
& CO., 200 Brondway, New York, corner Warren St,
Makers of the colebrated Tom Thumb sod Miniature
Telegraph Instruments,
RICES REDUCED—IroN CorroN Tres.
The celobrated Arrow Ties will bo soven cents per
pound on and aftor March 1, 1874; and furtner reduc
tlons made, if necessary, to prevent large accumulations
of Stock from coustant arrivaly, Ten per cont discount
1o the trade. Same disgount on further reduced prices,
Office American Cotton Tie Co.,
Now Orleans, Feb, 25, 1874, v
BARTLETT & RAYNE, GEN, AoTs.,
No, 4§ Carondelet 8t,

J. HARMANUS FISHER,
BANKER, STOUK, NOTE AND GULD BROKER,
P. 0, Box No. 60, No. 80 Second st., Baltimore, Md,
Special nttention given fo Investment Orders and the
Sale of Commercinl Paper. No speculative accouuts
recolyed, Foreign Exchange forsale. Correspondence
sollelted, Correspondents and Rererences : Hallgarten

& Co,, New York ; Gaw, Bucon & Co., Phlladelphin,

GEO. W. READ & CO..
STEAM BAND SAW AND
VENEER CUTTING MILL.

186 Lo 200 Lewis 87., Foot 6th & 0th Ste, E.R., Now York.
ALWAYS ON HAND!
FULL STOCK SEASONED HARD-WOOD LUMBER
AND CHOICE FIGURED VENEERS,
Tho largest Stock,
The greatest Varlety,
The lowest prices,
§E2™ Enclose stamp for Catalogue and Price List.

Veneer Cutting Machines—For Sale,
ONE ROTARY MACHINE, cutting 4 ft, long and 4
ft. diameter,
ONE SLICING MACHINE, cutting 5 ft, 6 In. long,
Both fn perfeet order, with pulleys, shafting, otc.
Complete for mmedinte use,  Price low. Address
GEO, W. READ & ©O,,
180 to 200 Lewls 8t,, Foot 5th & 6th Sta, E. R.

VYOODBURY'S PATENT )
Planzng and Matching
n

and Molding Maohines, Gray & Wood's Planers, Self-olling
Baw Arbors, and other wood workin mnculnog.
8. A. WOODS, §9l Liberty street, N, Y.;
Send for Clroulars. 67 Budbury strest, Boaton.

HINGLE AND BARREL MACHINERY . —
Improyed Law's Patent Bhlnxlo and Heading Ma-
olitne, simpleat and best in use, Also, Shingle Hoadlng
and Staye Jointers, Stave Equalizers, Hcldlngnlllqlu#n,
Turners, &¢. Addréss TREVOR & Co. Lockport, N. Y.

305
1832, _ BCHENOK'S PATENT.

th{'lsl
WOODWORTH PLANE

Mar
- Machines, Wood and Iron Working Bi
glflg#;,ul‘{:;?:ul. Bollorl’. oto, JOHN B. sc);‘uzhy(al'(ul:
BONS, Matteawnn, N, ¥.and 118 Liberty Bt., N¢

3 rools of all kinds: aiso GEAR WHEELS, parts
t;lf"t\‘!l:l’lll‘ltiti,g.ouud materials of all kinds, Castings of

] aihes, Engines. Slide Rests, &, Catalogues free.
W & WG A MAN, 23 Cornhill], Boston, Mass.

sLory : spuring Arkansss &
factory Iin the world for prep g £ e

1, 0OYD & (.'HAS—PI, N. Y. City, the largest
\

ashita Ol Stone for Mechsnical purposes.

Clrcular,

fenn Turbine Water
The Amer W

| Yind submitted to
Recently lmproved anc

thoroug! nc"lenunc tests by James
Emerson,showing the followlng use-
ful effcct of the power of the water
utilized, belng the highest results ev-
er known.,

Percentage of Part Gate: ¥, 5008 ;
¥, 60.61; %,78.78; X, 82.08: %, 82.90.
ber cent. of Whole Gate: 8,14,

A full report may be obtained of
BTOUT ‘ELLS & TEMPLE, Day-
ton, Onlo,

P. BLAISDELL & CO,,

Worcester, Muss,,
Manufacturers of the Blalsdell Patent Upright Drills,
and other first-class Machin(sta' Toolx

¥ o u)o per day at home. Terms Free. Address
S'-) & S"' Geo, Stixsox & Co., Portland, Malne.

ORTABLE STEAM ENGINES, COMBIN-

fng the maximum of emclcnc{, durabflity and econ-
omy, with the mintmum of weight and price. They are
wldyéxy and fayorably known,morethan 1,000 befng in
use, All warranted satisfactory orno sale. Descriptive
oirculars sent on A;a)llcanon. Address

EJ, C. HOADLEY CO. Lawrence, Mass,

97 Liborty at,, New York.

nA¢) EACH WEEK. Agents wanted, particulars
b free, J. WORTH & CO,, St. Lonls, Mo.

BOILERS AND PIPES COVERED

With ** ASBESTOS FELTING:" saves twenty-ive per cent. in fuel, Send for cirenlars.

ASBESTOS FELTING COMPANY,

Now, 316, 818, 820, and 822 Front Streat, New York. g~ Asbestos in all quantities and qualities for sale.

The Eagle Foot Lathe
APPURTENANCES.,

Adapted to all classes of wood and metal turniog, &o.
Well made, acourate, and reliadble, l-‘nll\ly w&-n:nnted.

Send for Catalogue, s 5 J0,,
#8, 95, 97 Liberty St,, New York.

LASS AT OULDS for FruitJars, Lamps,
l!omel.{‘ . Ink Standwete. made by H. BROOKE,
curs Con, Wiire Axp Centen 818., N, Y.

thing new in glass you will require s mould (or die).
PARTIOULANR ATTENTION puld to MOULDS for

1
INVENTORS, Scnd model or deawing: incloso stamp,

LEFFEL'S IMPROVED DOUBLE TURBINE

R WHEEL

ATER

New BookdusrOur-160PaGES

SENT FREE

10 ROY PUriics JOleresiod o Waler power, audress

JAMES LEFFEL & CO,,
SrRixarizLp, On1o0, or18 LisgeTyY S, N. Y. CI1TY.

A Set of 12 Steel Lathe Dogs,
From & to {1neh....... oo 5 7.5
nd Nl L CLAPORY 3500
Iron, from % to 2 inch .50
“ to 15.00

1 Bet of Steel Clamps, 12,50
* % Iron s $10.00

Expanding Mandrels takiog anything from ¥ to 4
inches, &e. 5 i
Send to C. W, LE COUNT, South Norwalk, Conn.,
for Circular.

Wood and lren Working of eve
Rubber Belting, KEmery Wheels. Babbitt Metal, &c.

Sturtevant Blowers.

M sverv tlas snd description constantiy on sand.

Cold “Rolled Shafting.

Bost and most perfect Shafting ever made, constantly
on hand In Jarge quantities, furnlshed In soy lengths up
to ¥4 11, Alﬂ). l'ul.l Conyl(l,n (.l:x‘u]us;ll!’-xl‘}’lxng‘-:‘g{n-ublt
Hangors, pulleys, eto. JRUE ¥ ] Doy

‘" e 13 Chambers Bireet, New York,

0
To Electro-Platers.
ATTERIES, CHEMICALS, AND MATE.-
HRIALS, 1o sets or slugle, with books of fustraction,
ql‘“().\l AS HALL, Manufsctar.
ing Electrician, 19 Bromield Street, Boston, Mass. [llus.
trated ontulogue sent froe on appliostion.

BLAKE'S PATENT
Stone and Ore Breaker

Croshes all bard and bheittle substances to
z-y roaulred size, Al any kind of
TONR fur Boaps snd far CoNouxTs, &o.
Addross

Machinel:y P

mannfaotured and sold b

DLAKE CRUBHER €O,
New MHaven, Conn.

W. V. STETSBON & Co.,
Dealers In FATENTS and PATENTED ARTICLES,
Oven QUinoy Manksr, Bosron, Mass,

FRER! FRER!  FREE!

An lmmense Desotiptive Cntalogue of the Beat Novols,
the Beat Bong Books, the Best Musioand the fest Plays,
unequalied and ponctaloabile alsowhars, matled freo upon
application to R, M. DEWirr, Publisher, 28 Hase §t.,N.Y,

1874, and 1875
Catalogues Free.

Machinlets’, Blackamitus,' Modol Makers’, Pattern Ma.
kers', Organ uulmnn‘, Plano Mnkc:l','n.n:l.'.l"b:l': -n.nl
supplies for all cl;nu of Mughanios,

A. J, WILKINBON & €O, Bonton. Muss

SVHEALEN TURBINE Ko riske 0 purchaser.
Pamphlet sont freo. snvu Wuarky, Ballaton Spa, N. Y,

For any

You ask WHY we can sell First
Clasa T Octave Piauoa for $2007
We answer—Itcosts [ess than §300

00 Plano sold

lles at Factory pric

- 'S 6 Years. Send for illustrated cir-

cular, In which we refer to over SO0 Bankers, Merchants,
&e, (ome of whom you may kuow), using our Pianos,
mhdngu States and Territories, ~Please state whers you saw

Co,
U. 8, Plano Co., 810 Broadway, N. Y,

IRON BRIDGES—CLARKE, REEVES & Co.,
PHENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Street, Phlladelphia, Pa,

Specialties—Accurate Workmanship—FPhonix columna
—Usc of double refined fron. No welds. All work
done on the premises, from ore to finlsbed bridges.
Illustrated Album malled on application.

HE HORTON LATHE CHUCK, from 4
to 35 luchies, with the new Patent Jaw. Address
THE E. HORTON & SON CO., Windsor Locks. Ct,

Wood-Working Machinery Generally

Spectalties : Woodworth Planers, Pall, Tub,Clothes Pin,
and Washboara Macmnen—‘ Gauge.and Stretcher Lathes,
CHARLES BUSS & SON, Mariboro', N. H.

Send for Circulars.

LCOTT LATHES, for Broom, Rake, and
Hoe Handles. S. C. HILLS, s1iCourtiandt 8t N, Y.

THE “PHILADELPHIA”

HYDRAULIC JACK.

ISTON guided from both ends; all working
parts guarded from dust ; stngle or double pumps,
cylinders, shafts, rocker srmus, pistons, ete., entirely steel,

No. 14 N. 5th at., Phlladelphia 3 <
No. 42 CIlf st.. New York, * { PHILIF 8. JUSTICE.

HUSSEY'S NATIONAL

Cottage Architecture.

New and Original Deslgns, Warkin,
Scale Drawings, and D--IM’I- fur al
= Blyles of low-priced Houses, with
Specifications and Cost. Jusd Pub
lahet, Royal quarto. Fost.pala, 86,

WOODWARD'S I 1,000 WONKING DRAWINGH.

Pluns, Detnills,
NATIONAL

Specifications & Estlmates,

1 AFRl{ )]

ARCHITECT | sty
MONCKTON'S NATIONAL} post
z HTAHNIUILDBR.N‘Limy‘ullﬁ,.."“m
MONCKTON'S NATION ~
CARPENTER & JOINERt. S | bafgotinrs post

ORANGE JUDD CO., 245 Brondway, N.Y.

500 RELIABLE, THOROUGHLY RENOVATED

SECOND HAND ENGINES, &.

Machinery bought dnd exchanged, [Hustrated cireular,
lf.; }Z.jllIHﬁEI:Ts.Cuu-ulllux Engineer, 52 broadway, N.Y,

ASON'S PAT'T FRICTION CLUTCHES

3 ”-rn mln:n,uhr\lund r;r l\‘ul;.u W, Mason & Co,,
Ovidence, K. 1. Agenta, L. Ik, NROOKS, @ )

New York ; TAPLIN: RICK & GO Akroh, Oblo; 000

$425.

Upright Kngine snd Tubular Botler (4) Honss
Fowrs, with all Trimmings ; slso (1) Houss
Fowsxs. Send tar Clroulam,

Vanrwry Inoy Wonks Co,, Cleveland, O,
IEN'T

PA _
OLD ROLLED
SHAFTING.

Tbe fagt that W AfLing oae 1 por ount gruster
Slrongth, & fner Anish, and I8 trier Lo ‘-“pa,lunu nn‘ uiher
In uae, renders 1t andoabtedly the moat economiofl, \;t
Are ulso the sole mANUIROLUrers Of the URLENRATED UoLe
Ling Par, Coursind, snd furnlah Pulleys, Hangers, eto.,
Of tho most approved styles. Price lists malle

Op Applls
oation Lo JONES & LAUC LPN{“
Try steset, 3 and 8 avenues, I&lutllﬂ I, P's,

190 8, Cannl at., UNloago
Btocks of this Bhafiiug 1o st "
FULLER, DANA & FITZ. H:lhm. S‘I'I':!..nd '"' - 6'
GRO. FLACE & 00, 131 Chambers steeat, N, ¥,
PIEHCE S WHALING, Milwaukos, Wis,

¥, ILLINGWORTH, Neville Sr.i l:':)'ug;
v , England, mnkes n Specin
his ‘zoli'I{A'rl,;NF‘::vlnu“lmlhau. Arl pAris are lg‘!er:
chuuceublr.brlug made (o dupligate, by patent mac I‘I:'
ry,thus ensuring Accuracy and Excellonce of Work

ship.

§¥~ ¥For price and Fhioto, write direct.
LL MECHANICS will find profitable in-

struction {n the articles on'.vnrnluhllll o‘:;';',‘:i‘;«‘
and Anishing, from the pen of & PRACTICAL W ?
i ; columns of the CABINET

now publishing In the
MAKEH. the organ of the American Furniture Trade.
Sold by news dealers.
Bubscription $3.30 a year, g
J. HENRY BYMOXNDS, VUDLISIER,
08 Devonshire Street,
Boston, Mass.

9 BAFETY HOISTING
OTIS’: machinery.
x0. 348 BROADWAY TEW Yotk 90"

OOD-WORKING MACHINERY GEN-
erally. Specislties, Woodworth FPlanersand Rica-
ardson’s Patent Improved Tenon Machines,
tral, corner Union at., Worcester, Mass,
WITHERBY RUGG & RICHARDSON.

IRON
BEAMS & G/IRDERS
HE Union Iron Mills, Pistsburgh, Pa.

:[IIIIIII"E?_] WROUGHT

The attention of Engineers and Architects (s called
to our improved Wrought-iren Beams and Girders (pat-
ented), In which the compound welds between the atem
snd flanges, which have proved 20 objectionsble in the
old mode of manufactu ng, sre entirely avoided, we are

repared to furnish all sizes at térms as favorable as can
eobtainedelsewhere. Fordeu-rlpdvellthf)frn haddress
Carmnegie,Kloman & Co, Unlon Iron Mills, Pittsburgh, Ps.

WORKIN G CLAS Male or Female, $30a

- week ; employments
home, day or evening: no capital; lnstructions and valu
able package of goods sent free by mall. Address,witn 6e
return stamp, M, Youxe & Co.,178 Greenwlich st., N.Y

EW & IMPROVED PATTERNS.—MA-
CHINISTS' TOOLS—all sizes—at low prices.
K. GOULD,97to 113N.J. R. R. Ave,, Newark. N.J.

Andrew’s Patents.
N::;:i ot ‘m“ c‘;.:o:' (c}roo‘v':;.:: or Geared Holm~
: Ty
St t
8 l.{oype ﬁ: 2 ';:ln B'\’nrano t’evem Accident, 11
gmokc- urni Boilers.
scillating Engines, Double and Single, 122

Contrifaxal Pospe, 100 to 100,000 Gall
m
er Loy mps In lh'e \%rfd. p:l::

Minute, Best
on‘ﬁh - nd, Gravel, Coal, Grain, etc., with-
All }}zh ;rl.n le, Durable, and Economical.

Send for élre% a;

M. D. ANDRXWS & BRO
414 Water Street, New York.

MONEY—WAGES.
To allhaving spare time; $4 10 $12 a day; something new:
pleasant ; honorable ; lug'e profits ; no risks; home or
abrosd: dav or evening; thousands making money, Par-
ticulars and vaiuable sampies free.
Address F. M. REED, 18 5ta St.,N. ¥

ICHARDSON, MERIAM & CO.
Manufscturers of the lstest improved Patent Dan-
els’ and Woodworth Flaaln, .\hchn?u. )lnu:‘hm‘. Sash
sod moldm“.‘c‘rﬂonlnm Mortising, Bortngfh ing, Ver-
tical, and Clroular Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Saws, Raliway, Cut-off. and Rip-saw Ma-
chines, Spoke and Wood Tumine Lathes, and various
2;%";'“{}: uof W‘ood-'otflln M’\cm.lze:'yi Caulo&uu
price sent on application. Manulacto: or-
ceater, Mass. Warehouss 107 Liberty of. New York. ¥

OF THE

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD,

TWENTY-NINTE YEAR.
VOLUME XXX —NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
L0 sunocunce that on the third day of Jauuary, 194, &
now volue commences. It will continue to be the atm
of the publiahers to render the contents of the coming
YOAr more attractive and useful than suy of ita prede-
CeMmors.

Tho SULENTIFIC AMERICAN 18 devoted 1o the iuter
osta of Popular Science, the Mechanfo Arts, Msnufac-
tures, Inventions, Agriculture, ree, and the Indos
trial pursuits gonerally ; and valuable and tnstrue.
tive not only in the Workshop and Manufactory, bat also
In the Housebold, the Library, aud the Reading Room.

The best Mechanical Papor in the World !
A yosr'snumbers contaln over S0 pages and several

bhundred angravings of new wachines, useful and novel

Invantions, wanufuctaring establiaiments, tools, sad
Processos,
To the Mechanic and Manvfacturer |

No person engnged 1o any of the mechanical pursuits
should think of dolog without the SorENTIFIO AMerl.
Cax. Every number contalna feom six 1o tan eagraving
Of new machiues wnd Inventions whigh cannot be found
In any othor publieation,

TERMHM,

Que copy, ane yoar, ..,

Une copy, slx months., L%

Qe copY, (O0r MONLS. .1 iuuviriieanssenessarersas. 1200

Ouecapy of Selentifio American for ohe ysar,and

Ouo 00py of ongraving, "Man of Mrogress™,, 10,00

Une copy of Belontifo American for ono year.and

0w copy of " Belence Reoord  for 1874, ... 500

Remlt by postal order, dentt or Oxpress.

The pontage on the Selentino Amortoan (s Ave ounts
POFquartor, puyable at the offios where rocelved, Cans
Ada wibscrihors must remtt, with subaaription, 4 cents
OXArA L0 pay postage,

Addross all lotters and mako all Past Offos ordurs sud
Arafia paysablo to

MUNN & CO.,

37 PARK ROW. NEW YORK

T T I )

Hw
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Advertisenienty.

Back ae s e e s« $1.00allne
ll.l‘o'l"::n “ 6 wwwea :aﬂmn n line.
Aagravings may head advertisements ol the sima rate per
(na, by measurement, as the letter pross, Advertisements
st de recelvad at publication afice ax early as Friday
Morning to appear (n next (see,

MOISTING-=2

Crane Bros. Mig. Co,,

CHICAGO.
ANNATE OF SODA is not Patented, and
cannot dbe Patented. Thomak's ¥luld Tsnnate of
4 18 0 perfect Swoces for removing seale from Stesm
AN G i s inele Boler, tntrabs” tuviog
.u.olg %‘ouslenl.t saves 20 Umes 1ts 0OBE 1h l);:el, wnd

fta cost In repalirs of Bollers, Sold In
ko‘;:.'eg l‘!.)?.‘u Bbls, 0 ?h. N Dbla, 125 1b, at the low
per pound—loas than one third price of

o0 of
arations, and superior to all othors. Address
ey PISRASPENCER TILOMAS, Kimira, N. Y.

THE AMERICAN .
Gas Carbonizing Association,

© 200 BROADWAY, NEW YORK,
Owners of 8, Whituney's Patents for the U, S,
DROP LIGHTS,
STREET LIGHTS,
METRE ATTACHMENTS.

Territorial rights throughout tho Unfon for sale, at falr
prices snd upon liberal terms ; and the Instruments supt
ed, In all thelr yarieties, to purchissers of such local

ts, At about the manufacturer's cost, untll the pur.
r (s prepared himself to manufacture within his

5
R ST
ramen nn elr oLies .
mn At the offices, No, 20 Broadway, h’:\w York
(Rooma § and 10,)

SAMUEL WHITNEY,
GEx, Surr,

BRONZE POWDERS,

GOLD, SILVER & DUTCH METAL LEAF,
Bost and Cheapest (n the market. Mall Orders promptly
attended to.

J. MARSCHING & CO,
48 John Strect, Now York,

SILAS M. HOLMES,
Ex20, MAX'R YOR TRUSTEES

A catalogue of all the grades of

Howard & Co.'s[00" ¢l e maiied free to any
aovesrmaror 20 HRONINAIO HONAN & Cop
Waltham Watehen ot by opists or taamimoy
Lo any part of the country. Gold

When you twrite, say and Sllver Vt"uchu only. ALL

advertisemnent seén in warranted, prices and no
* Scientific American.” risk. SEND FOR THE K
and Judge for yourself,

GREATEST INVENTION of the AGE.
ELECTRIC & VAPOR CHAIR.

See vtniuxd description in the “ Scieatific Ame-
rican™ of March 7. The greatest known cure for rheu-
matism and sciatica. No Physiclan should be without
one. -Sead for circular.
C. B. TOWNSEND, SoLx AGEST,
242 Cumberland St,, Brooklyn, N.Y.

The best Oils are the cheapest
in the long run.

ALL WHO HAVE TRIED

E. H. KELLOGG’S

ENGINE and SPINDLE
OILS

Acknowledge the Fact.

They are really good sabstitutes for pure sperm and
tallow olls, and as free from gum or ofcnsive odor,
&4 bandsome sod endure as cold tempersture as best
Winter sperm ofl, while costing conalderably less.

H. EKELLOGG'S
H. KELLOGG'S
H. KELLOGGS
H. KELLOGG'S
H. KELLOGGS
H. KELLOGG'S
H. KELLOGS'S
KELLOGG'S
EELLOGG'S
KELLOGG'S SPERM SYINDLE OIL.....
EELLOGGS TALLOW ESGINE OIL....1

EELLOGG'S TALLOW SPINDLE OIL... 1.06

EXTRA SPINDLE OIL..
XO.1 BSPINDLE OIL.
SPINDLE OIL.....
EXTRA ENGINE OIL.....
ENGINE OIL.....
EXTREA CYLISDER OIL... 1.25
EXTRA SIGNAL OIL......
BIGNAL OIL..
SFERM ENGINE OIL

PHNRNNENNNNN

REEER

Maaswfactured only by

E. H. KELLOGG,
No. 17 Cedar St., New York.

We keep & general stock of Lard, Whale, Fish, Par.
S8l and West Virgioia Disck Ofls, and can fornish low
Erades of machinery oil, oqually as good as can be had
elsewhere at the prices charged. E. H. K.

R-\A‘gl?.\'TAl. FOUNTAINS—The most
beaatiful, durable, and versatile In the waorld, suit-
able for publicor privete umma-,;lnku,&:, Osatiemen

of taste cat bave partica) ‘ LORG
FINLEY, Btation £, Pittavurgh pa. " 0% GEORGE

J. H.‘Bumbergh, i

Reavixe, Pa,, Manufactures

h}’ACHINE BOLTS, !

r'er. llo‘oldc Cur Bolt
HOT PRESSED NUTS
Wasners, Lao Sonwws ?

Berinen Inox, &0, '

Prices and disconat
on spplieation, ats farufshed

\ ‘&8 N . ~—
MACHINE SHOP,
BRASS FOUNDRY«JAPAN) '

Pa’nlel naviog all the above u,‘,?,,‘,ﬁ,'."b:w;lg()'p.
C?-lr‘cu for manufacturing sreicies raquinag i1, ;’I' re
of labor. Upou contracts likely o be permanent. we
will make VERY LOW fgures, of will manufacture’ss o
sell & standard article on royaity, Address

MACHINIZTS, Box 1022, Boston, Mass

ASRESTOS DOILER FELTING
These materials are prepared ready
for descriptive Pamphiets, Price Lists, &¢
IlA'Al,A'HE‘\‘.
Patentee and Sole Manufacturer, | H W
EsranLisnnn 1858, | . .

ii. A Vervalen’s Brick Machines,

} raw, Rockland Uo., N, Y. Makling ninu
xﬁ‘:ﬂ:‘ﬁ:‘:ﬂﬁ:\mcx used in the Stato, Send forelroulur.

LIBERA

~ DAMPER AWD LEVER
REGULATORS B E 8 M A0k “Cocks.
MURRILL & KEIZER, 44 Holllday St., Balt,

IMPROVED 1814,
DOUBLE ACTING
BUOKE1-PLUNGER

SteamPumps

ALWAYS HRELIABLE,
VALLEY MACHINE COMPANY,

Easthampton, Mass,

ATERS

fuel, and supply DRY steam. Attacheo to bollers
2}“{3 upl'nle lnrulpcz. H. W.BULKLEY, Engineer,
#8 Liberty 8t., Now York,

Srientific  American,

SHTRA 1Y NOM “Praotieally FIRE<PROOF," Mednl
A% “'\'lAng"T:J:'l‘ITI'TF | sinlie Bont nreiclo tn the Murkers® eI - :
.lllll.l(.‘ N A v “lw overy strong, repels wiater effectunily, I.N{!f.
REPORTS. “}\r vecommend it to nll ns the lrmu in une,’ 73,
The ASBESTOS ROOFING s ndaptod for slean or flat roofs in all climntes, aud can be cnu?ly trans-
ported and easily applieil. In farnfahed In rolls containing 20 square feot esch, packed [o strong skeleton canes.
ABNESTOS f(()r)r COATING for restoring sod presorving roofs. In 8, 10, snd 20 gallon Kegs and barrels.

SRTOS PAINT, for Shingle and Tiu roofs, and all outalde work.
2::”1:}'0‘ CEMENT for repatring lonks of nll kinds on Roofs. & ' Cﬁ"_.

ASHESTOS BOARD and PAPER, SHEA T“lg(l FELTS, ASBESTOS, &o,

iy for use, and are put up for shipment to all parts of the world. “rﬁcnd
LINDUCEMENTS T0 GENERAL MERCHANTS AND

arded 1870,

in 1,2 and 3 gal. cans, kegs, and bbls,
In 10 1b, pails, 25 and 80 1b, k

JOHNS, 87 Maiden Lane, N. Y4

cedOL=Z=0Fy FOOL
EXTRA HEAVY AN MPROVED
LUCIUS W. POND, MANUFACTURER

m«‘(or. Muss,

0
Wareroowms, 8 Liberty Stroet, New York,
A. C. sTEBBING Agent.

B U l L D E P\S Bend for Catalogue. A.J.BICK-

NELL & CO., 71 Warren st.,N.¥,

Tannate of Soda forme

merustation In steam bollers ts our Exclusive Right
under patents, Send for boo

JUS, G. ROGERS & C0., Madison, Ind.
;[‘0 PARTIES BUILDING AND UBING
1y

Steam Engines—The undersigned call attention to

The mano-
fagture of

omper's Patent Adjustable Cat.off. Operated by the
governor. Can bo applied to nni‘ En&l_ne. Send for a
clreular, to  PUBKY, JONES & CO,, Wilmington, Del,

PORTLAND CEMENT,

From th L} ndon Manufacturers. For sale
o Deat Lon g N R AND. 55 CIE 8ty K. ¥
A Practical Treatiss on Cement turnished for 35 cents.

Fortesting Ovens, Boller
meters. ., nan tonces,

eated Bteam, O1l Btills, &c.
v Address HENRY W.BULKLEY,
9 Liberty 8t., New YOrk.

ENGINE LATHES, DRILLS, &c,

’
D nd for Price List,
NEW HAVEN MANUF o

{
JRING CO.,

ow Haven, Conn.

Working Models
T A A TR g

Tue BEST SorLip EMERY
WHEELS and patent Grinding Ma-
chines are manufsctured by the
AMERIOAN TWIsT DRILL COMPAXTY,
Woonsocket, E. I.

g~ EvERY WHEEL AND EVERY
Maomiye WARRANTED.

STEAM BOILER AND PIPE

Saves ten to twenty per cont. CHALMERS SPENCE
CO,, foot E. 9th Bt,, )1 £'.x 1202 N, 2nd St., 8t. Louts. Mo.

SSTOWNSEND, 31

ROOTS FORCE, BLAST BLOWER

SPEED ONLY 100 TO 300 REV. PER. MIN.

SAVES HALF THE POWER REQUIRED FOR FAN.

PH.& FM.ROOTS CONNERSVILLE,
LIBERTY ST. NEWYORK,

IND. M'FR'S.

GEN'L AGENT.

IDNGI;\'ES AND BOILERS, New and Sec
ond Hand, Portable and Stationary. For descrip-
tion, address GOODWIN & WHI?E. Ofl City, Pa.

PE.

John W. Msson & Co., 43 Broadway, New York.

LUBRICATORS.
DREYFUS' mt Self-sct-
ing Oflers, for all sorts of Machinery
and Eha , Are relisble In sll seasons,
mving 5 &er cent. The SELF-ACT-
ING LUBRICATOR for Cylinders is
now adopted by over 15 R. R. In the U.S.,
“ and by hundreds of statlonary engines.,
NATHAN & DREYFUS.108 Liberiy st N.Y,

‘MC”[[VE

GEO,ADOW.secy aeea No.98

Portland Cement.

8. L. Merchant & Co. 7% South St., New York. A Prac-
tical Troatise on Cement furnished yuex,

: mB§_§-

NEW-Y R

Todd & Rﬁfferty Machine Co.

MANUFACTURERS OF

The celeorated Greens Varlable Cut-Off Engine : Lowe's
Patost Tubular and Flue Bollers ; Plain Slide Valve Sta.
tienary, Holsting, and Portable Engines. Boflers of all
kinds, Steam Pamps, Mill Gearing, Shafting, &c.; Stlk,
Tow, Oskum, Bagging, Rope, Flax, and Hem hll'h!hfﬂ'.
Agents forthe New Haven Manufacturing Co.'s Machin
sts' Tools; for Judson's Governors and Stop-Valves:
Sturtevant Hiowers; and Differential Pulley.-Blocks,
WAREROOMS, 10 BARCLAY S8T., NEW YORK,
WORKS, FATERSON, NEW JERSEY.

UERK'S WATCHMAN'S TIME DE

TECTOR.~Important for al. large Corporstions

sud Manufacturiug concerns—capaole of controlliog

with the utmost aocurscy the motion of & watchman or

g:mlm&n.u the same reaches different stations of his
t. Bend for uClrculnr.P 0. 80 J. v..llll?)'.m:,

L0, x 1,007 Boaton, Mass,

K. B~This detector is covered by l"o U. B. Patents

Parties using or selling these Instruments without an
Forite from e will ba dealt with sacordine to lnw

IOWA AND NEBRASKA !

MILLIONS OF
est, for sale On

CKES OF THE BEST LAND In the
on Years' Credit, nt 6 per Cont
yy the Burlington & Missourl Kiver Rallroad

»
Company,

KO PAYMENTS REQUIRED

except Interest, il Afth yoar, Rich Meoll, warm Cli-

ute, 100k Sonsonws, low Taxes, sod (roe Eduon«
tion., Froo Faro snd low Frolghts on household
g00ds to thoss who

T > L4 Al . y \J
BUY THIS YEAR.
For Clroulars and Maps, with full parcloalarm, address
GBO. 8. WARRIN, Land Oom'r, Hurlington, lowa,

1 T ‘Il n Y ¢y For outting Dusiness
STENCIL DIES Sisatfuze’ 2

Stenclls and Key Chocks, with which young men are

making frnn,M,: Lo §90 & da fond for catalogue and
samples Lo BM . SPENCERT Hanover Bt Doston ,Mass

C.HENRY BEALL & CO..% Cortlandt SE N.Y. City,

THE

The stmplest, most duradle and eflective
STEAM PUXF now lo use. Will pump gritty
or muddy water without wear or infury to
its parts. It cannpot get out of order.

Branch Depota:

11 Pemberton Square, Boston, Mass,
1527 Market St., Philadelphia, Pa.
58 Wells Streot, Chic NN

South Western Exposition, New Orleans.
811 & %13 North Second St., 5t. Louls, Mo.

$1,500 in PREMIUMS.
Important to Potato Growers.

—
COMPTON'S SURPRISE-Snowrxo HAntT OF GROWTIH,

ol to be divided among the six successful
$ ‘50.00 competitors who nhnfl produce the largest
quantity of either of the following varietios of
Potatoes : EXTRA BARLY VERMON T\ BROWNALL S
BEAUTY, or COMPTON'S SURPRISE, from ono
quarter of an ncre of measured ground, 2% for

cach variety.
"'50 0 to be divided among the six successful
{ . competitors who shall produce the largest

quantity from ONE POUND of the seed of elther
of the above named varietios. $20 for each va.
riety. Subject to conditions nawmed In our Potato Cata.
l":."l". 8 copy of which will be malied to all applicants
E&™ The Seed In all cases to be purchased from us,
Prices by mm'.l‘. “mu wid :

EXTRA EAR VERMONT,....75. por 1b.: 21bs, §1.00

COMPTON'S SURVRISE veon 310 per . 81be, $2.00
BROWNELL'S BEAUTY,...... "l.(u =n~r lh.‘; Uiba, ‘J (L{}

¥ ;‘yr prices for larger quantitios, see our Potato Cata.
ogue.
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BLISS'S GARDENERS' ALMANAC
and Abridged Catnlogue, 100 pages, ilustrated,
Malled to sllapplicants Inclosing two three-0ent staiips,

Bliss's Ilustrated Catnlogue and Guide to the
Flower nod Kitchen 1-‘nr5rn. a0 M‘Y #, sovoral
hundred Hlustrations, with a boautifully colored Htho.
graph Malled to all applicants upon recelpt of 25 ots,

Address
xon. 280K, BLISS & SONS,
&”‘7': li?.f‘_"_?‘;;' Placo nnd 20 Murg-:‘y' N\g;’,rk.

Address JOHN A
tos, N.J,,

N ROEBLING'S BONS, M'f'rs, Tron
or 117 Liberty 8t,, New York., Wheels and
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American Saw Co,

NO. 1 FERRY ST. NEW YORK,
Movable-Toothed Circular Saws, A
Eocentric Geared Power Prosses.

THE TANITE

EmeryWheels

STROUDSB

[RON STEAMSHIP BUILDERS,

NEAFIE & LEVY,
PENN WORKS

e e

1HE HEALD & SISCO
Patent Centrifugal Pumps,

VERTIC
First_Premivums lt‘#'eog&n.lm ., and New
York. " Medal ﬁa w Award,” American
A 1872,
Perfect satisfact! v
dur:bl;‘.: Rpul'.?inﬁ"n‘"w'“sf" Pm?k.ng‘n or e
um;
l‘

ea)
nners, Contractors, Brick Makers, Dis
1th ne on frame, complete, &
fgures,for Wrocklta. g, Irrigating, ete. 11
ted pamphlot free. S0 references to parties sotual
the Pamp. al

nstra.
oalng
Addroess N.Y.

B BIRCO ® €0 Batdwinsvitle
HOUSTON'S PATENT
TURBINE WATER WHEEL.

Bimplenat, Strongest, Cheapest. Best.
3t Hoatlon v e
ﬁom’mm

the est
suits ever "ix
cal use {t

s

emonstrating

ta
ity over all others,
son's full re;
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MERRILL & HOUSTON
PR oK WORKS,
Balolt. Wisconsin

PRATT’S
ASTRAL
OIL.

Safest and dest Ofl ever made—burns in n{ lamp—for
sale everywhere. HAS
Established 170, 103 Fulton lgaet. % e

IDDER’S PASTILES—A Sure Relief for
Asthma. STOWELL & CO. Charlestown, Mass,

ANTED—AGENTS-8735 to r
month, everywhere, male and nmff’gu"
duce the GENUINE IMPROVED COMMON
SENSE FAMILY SEWING MACHINE.
Machine will stitch, hem, fell tuck, quilt, cord,
bind, braid and embrolder 1n & most superior
manner, Price only $15. Fully lleensed and
warranted for five years. We will pay $1,000
for any machine that will sew & strongermore
beautifal,or more elsatic seam t! ours. It
makes the * Elastic Lock Stiteh.” ery sec-
ond stitch can be cu't{ and still the sloth can-
not be pulled apart without tearing it. Wepay
Agenits from §73 to P) per month and expenses, o &
commission from which twice that amount can bo mede.
Address SECOMB & CO., Boston, Mass., New York City,
Pittsburgh, Pa., Chilcago, 111, or St, Louls, Mo,

DRILLINC MACHINES

PI)IYAILlJ RADIAL. | MULTIFLY

VEKTICAL. | SPECIAL. | MORIZONTAL
THORNE, DeHAVEN & CO. PHILADELPHIA.

JUST OUT.
Science Record

FOR
1874
{*x.
HIS NEW AND
splendid snnual book
presents in brief form the
most _ Interesting Facta
and Discoveriesa 1o the
Vartous Arts and Sclonces
that have transpired du-
ring the preceding year of
title, exhibiting tn one
view the Geoeml .
ress of the World tn the
ollowing Departmenta:
L=CHEMISTRY AND
METALLURGY.

Emoraciag New and
Useful Inventions and
.l‘}llorovenn relating t0

HE ARTS;
5 ~BOTANY AND HOR-
TICULTURE.

D N

UMY,
B~MATERIA MEDICA.
TlllICICA.l'RUTlUB. HY~

GIENE,
0, ~NATURAL HISTORY
AND ZOOLOGY.
~PISCICULTURE AND FISHERIES,
e 1 \l_!-':;l"!f.ulcul.oo\'. TERRESTRIAL PHYSICS
KA GY AND MINERALOGY.
H~ASTRONOAY,
15, < MIOGRAFHY,

Kyory porson whe destres to be woll informed conoern.
Ing the of the Arts and Sclences should have &
oo!., of Botexom Reoonn. It s & most (ntoresting and
valuable Book, and should have a piace in every House:
hold, in oy l.lhnry.

O pages, Ugtavo, Handsomely Bound. With Kngray-
g, t'noe .50,
ot by mall to all parts of the country, on recelpt of
tho price, A liberal discount to the trade and L0 eans
Yorwsale at all the prinoipal Bookstores.
MUNN & CO,, PUBLISIERS,
37 Park Rew, Now Yerk Olty.

Tus BOIENTIFIU AMERICAN will Do sont one year
and one copy of SOINNUK RECORD on recelpt of §5.

BOIENCE RECORD FOR 3, 1IN and 1874
Now raady. Kech 8250, Fort m:‘.n}- vz ume. §6.

YRssors,

Rope for conveylog power long distances.
Circular,

Send for

HE “ Sclentific American ” is printed with
CHAS, KNEUJOINSON & CO.' LEK. Tonth and
Lombasd sta, Phlladelphie and 5 Gold oh, New York.
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FIRE EXTINGUISHING APPARATUS FOR BUILDINGS.

[Mustrated in the annexed engravings will be found a
novel and, it is belleved to be, & most eflicient devico for pro-
tecting buildings of overy description from fire. The inven-
tion congists esgentinlly in o peculiar form of tank roof,
which may be entirely submerged through ita connection
with a system of water pipes running through the edifice,
ng illustrated in onr eugraving, By means algo below de-
aeribed, the outer walls muy be kept constantly wot by a thin
strenm of water pouring down their faces,
are laid through the
building, in order to
afford a supply of wa.
ter to the different
stories ; and finally, by
suitable hose connec
tions on the roof,
strenms of water may
be thrown upon ad-
Joining structures.

The roof arrange-
ment 18 shown in Fig,
2, and consists of o
flat sheet metal water-
tight covering, hav-
Ing around it o Aange,
A, within which is a
partition, B, the two
portions forming the
eaves. The flange, A,
supports & cornice,
the lower edge of
which stands out from
the wall for s distance
of about an eighth of
an inch. Perforations
are made in the outer
fiange, so that, when-
ever the water in the
gutter riges above the
orifices, it will escape
sud flow dnwn the
walls,

A wuitable waste
pipe, ¢, Fig. 1, con-
nects with the gutter,
and ordinarily carries
off tho water to the
yewer ; but when it is
desired to cause an
overflow through the
perforations, as above
noted, the shutting off
of & cock, at D, ac-
vomplishes the ob-
jrct.

Under the lower
#s0r, and inside the walls of the building, it is de.
signed to place four distributing maing, one of which
is shown at ¥, Fig. 1. From each corner, formed by
their junction, rises a stand pipe, F, to and through the roof,
terminating in a hoss coupling, Fig. 2. Under the roof ho-
rizontal pipes, &, connect the stand pipes together, and these,
as are also the maing, 1, wre provided with suitable stop-
cocks, by means of which water may be delivered at any one
or more of thestand pipes upon the roofs, or without press-
ure through all the pipes. One stand pipe terminates at the
plane of the roof, and serves to conduct water therefrom ex-
eept when flooding is desired, when & stopcock at the lower
part of the tubeis closed. At the planes of the joista of the
weveral floors, the stand pipes are tapped with couplings with
which to connect perforated pipes extendingncross the buikl_-
ing, for the purpose of throwing spray between the floorsand
cellings to extinguish fires occurring therein, These spray
tubes are provided with stop valves at ench end, go that no
witer need be used unless required,

In the center of the roof is a pipe, H; extending through
the same and having hose eouplings at both ends. The up-
per extremity may be connected by a hose with one of the
utand pipes; and, by hose attached to its lower portion, water
muy be delivered at any point within the upper story, The
utand pipes are provided with external couplings st the sove.
ral floors, which project through the outer walls to recelve
Iines of hoss from fire engines, a8 shown in Fig, 1,

The inventor suggests that the device will prove a valua-
nble snfegunrd in theaters and other buildings linble to sud.
den conflngration, He proposes to make the sides of prosce-
plum boxes, and also the ralling of ench balcony, of gal.
vanlzed metal with perforated surfaces, fo that a flow of
wator muy be instantly secnred, which will flood the sudito-
rium,

Patented January 20, 1874, For further particulars re

Porforated pipes

FIRE

garding sale of rights address the inventor, Mr. John C,
Schweizer, with Kramer Brothers, 264 and 260 Madison street,
Chicago, 111, or Francis Probst, 61 Liberty street, New York
aity.

e
Oarnivorous Plants.

In & recent number of the American Naturalist, Mrs. Mary
Treat gives an interesting account of her observations of the
habits of the plant known as sundew (drosera filiformis),
which she found in July Isst, in Atlantic county, N. J. These

il
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plants appear to be most remarkably endowed. To all the
usual functions of plants,certain animal instinets and pro-
pensities are added, such ag the power to seize, kill, and
suck the blood of insects, and to grasp and eat raw meat, ete,

Our author says of the plant: It was in full bloom and
growing ag thick as it could well stand, on either side of an
extensive cranberry plantation. This charming plant, with
its pretty pink blossoms, together with the dew-like sub.
atance exuding from the glands (the glands surmount the
bristles or hairs which cover the long thread-like leaves),
was one of the most beautiful pights T ever beheld, From

former obgervations I had supposed this plant caught only
amall ingects, but now found I was mistaken; groat nalluy
flies were held firm prisoners, innumernble moths and but.
terflies, many aof them two lnches across, were alike held
captive till they died—the bright flowers and brilllnnt, glis.
toning dow luring them on to gure death. But what ix the
use of this wholesale destruction of insect life? Chan the

plants use them? Upon examination I find that, after the

DV s N

EXTINGUISHING APPARATUS FOR BUILDINGS.

death of the larger Insects, they fall around the roots of the
plants ag if to fertilize them, but the smaller flies remain
sticking to the lenves.

Careful and repeated experiments during several days re-
vealed the fact that on some days the plants work much bet-
ter than on othors. Whether it waa the electrical condition
or amount of moisture in the stmosphere is yet to be ascer-
tained.

I experimented with three species of these plants—d, fili-

formis , d. longifolia, and d. rotundifolia.

July 11, 10 o'clock,
A. M., I pinned some
living flies half an inch
from the leaves, near

the apex, of d. filifor-
i mis. In forty minutes
the leaves had bent per-
ceptibly towardthe flies.
At twelve o'clock the
leaves had reached the
flies, and their legs
were entangled among
the bristles and held
fast. I then removed
the flies three quarters
ofan ineh further from
theleaves. The leaves
still remained bent
away from the direction
of the light toward the
flies, but did not reach
them at this distance.
Whether the action of
the flies’ wings may
have created sufficient
force to bring the leaves
near enough to entan-
gle the flies, is a ques-
tion I have not yet sat-
isfactorily settled in my
own mind, for dead flies
did not seem to have
the same power as liv-
ing ones.

Fifteen minutes past
ten of the same day, I
placed bits of raw beef
on some of the most
vigorous leaves of d.
longifolia. Ten minutes
past twelve, two of
the leaves had folded
8 around the beef, hiding

t from sight. Half past

eleven of the same day

I placed living flies on

the leaves of d. longi-
Jolia. ‘At twelve o'clock and forty-eight minutes, one of
the leaves had folded entirely around its victim, and the
other leaves had partially folded and the flies had ceased
to struggle. By half past two, four leaves had each folded
around a fly. The leaf folds from the apex to the petiole,
after the manner of its venation, I tried mineral substan-
ces, bits of dry chalk, magnesin, and pebbles. In twenty-
four hours neither the leaves nor the bristles had made any
move like clasping these articles, I wet a piece of chalk in
water, and in less than an hour the bristles were curving
ubout it, but soon unfolded again, leaving the chalk free on
the blade of the leaf.

The bristlos around the edge of the leaf of d. rotundifolia
are longer than on those of d. longifolia, but the leaf of the
former does not fold around a fly as it does in the latter—
simply the bristles curve around the object, the glands on
tho ends of the bristles touching the substance, like so many
mouths receiving nourishment.

Half past 10, A, o, T placed raw beef on some leaves of d.
rotundifolia ; by 1 o'clock the inner bristles were curving
nbout it,and the longer bristles, on the outer edge of the leaf,
wure alowly curving upward. By 9 o'clock, in the evening,
all the bristlos of three of the most vigorous leaves were
clasping the beof, almost hiding it from sight, while an equal-
ly vigorous loaf made no move like clasping a bit of dry
chalk. At 10 o'clock in the morning I placed bits of raw ap-
ple on gome of the leaves of the last named species; by 9
o'clock in the evening part of the bristles were clasping it,
but not #o closely as the beef. By 10 o'clock next day, twen-
ty-four hours, nearly all the bristles were curved toward it,
but not many of the glands were touching it. So it would
geem that these plants are really carnivorous, that they pre.
for and nbsorh nnimal substances through their leaves. And
Mr. Darwin says that by pricking a point in the leaf of dro-
sera, he can paralyze half of it, and this indicates nerves!
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THE SCIENTIFIC AMERICAN AS A PREVENTIVE OF
BOILER EXPLOSIONS.---VALUE OF ITS CORRESPON-
DENCE.

Our readers, in their kind letters of commendation of the
SCIENTIFIC AMERICAN, very frequently tell us that the in.
formation they derive from its columns is of the greatest
value to them in their several callings, and every day we
are told that a gingle hint put in practice is often the means
of making or saving considerable sums of money: Of course
these flattering testimonials are very gratifying to ourselves,
and we are glad to know Aow the money was saved or earned :
whether, in fact, the writers measure the smount of prac.
tical information they gain in dollars and cents, and then
are unable to think of any sum which will adequately ex.
press its value, or whether from its colomns they obtain
ideas which enable them to improve the quality of their
work, and so derive increased incomes; or whether, in
some special instance, a direct gain can be traced or an
accident svoided. Sometimes, however, s correspondent
enlightens us, and sends an item which is not only inter-
esting to the editor, but serves a useful purpose to others,
A letter now before us is an excellent example in point.

Mr. S. E. Worrell, of Worrell, Hannjbal county, Mo.,
writes that he has read the ScxesTIFIiCc AMERICAN for four-
teen years, and that he has learned more from ite pages than
during the period he attended school. In perusing a re-
cent number. he goes on to state, his attention was attracted
by the report of boiler inspections by the Hartford Boiler
Insurance Company. * On glancing over the article, I re-
membered,” he writes, *“that I had not heard the escape
of steam from our safety valve for some time. Upon going
to the mill the next morning and on making an examination
I found that the valve would not rise even with the steam
gage standing at 120 pounds and the weight off the lever.
I even had 1o knock the lever up with a hammer, and then
could not get it back until the steam was entirely out of the
boiler, I afterwards found the valve stem had become
rusted in the cover of the valve, Our boller is only & small
one, but its explosion might have caused the loss of a num-
ber of lives and of much property.”

We congratulate our correspondent on his narrow escape
from s probable casualty, We commend him for his care-
ful attention to what he reads, If every mechanic, on re-
esiving & number of the BOIENTIFIC AMERICAN, would tho.
roughly consider its suggestions, and seek to apply them to
his individual case, there is no doubt but many of the dis-
satern occurring in the use of machinery would be avoided.
The informstion imparted by practical men in their various
callings in the correspondonce columns of this paper is of
great value to all elasses of renders, coming, as it does, from
the experience and observations of those willing to impart
hints beneficial to others, expecting, In return, that others
will communicate informsation of benefit to themselves.

We would suggest that this feature of the paper may be
made still more useful and interesting, If every subscriber
will take the trouble Lo communicate some new fact or dis-
covery he has made, whethar by sccident or experiment,

A few lines of such informstion from the workshop are
frequently of more practical value than a volume of CESAYE OD
pome abutract science by the most learned author. Certain.
ly every subscriber can furnish during the year at lesst one
item of interest. This will give nearly fifty thousand facts
from as many different sources, which would furnish, in the
aggragate, an amount of information not otherwise sttains.
ble-

Scientific  Dmerican,

[Armx. 4

THE BRO‘H{BBKOOD OP LOOOIO‘H" xnomxu.
Those of our readers who are familinr with the course of
ovents during the sirike of railroad engineers, which oc-
curred, principally on western lines, some two months since,
will remember that the demoustration elicited a strong let:
ter of disapproval from Mr. Charles Wilson, Grand Chief
Engineer of the Brotherhood of Locomotive Engineers. This
dooument, which went the rounds of the public press, while
unreservedly condemning the movemeont, also stated that
guch nction on the part of members of the nhove named an-
goclation was in direct opposition to the principles and prac.
tices of their organization, To the opinions thus plainly ex-
presped, aud to the influence exerted by Mr, Wilson, the
failure of the uprlvlng may be in no small measure attributed ;
and hence to his good sense, moderation, and just views is
mainly due the prevention of imminent losses to both con-
tending parties. It would naturally be thought that the
men engaged in the controversy, even If rendered gomewhat
irrational at the time by the incident excitement, would on
sober second reflection perceive the sound reason in Mr. Wil.
gon's nctions-and consequently, if they did not feel a certain
amount of gratitude for his clear-headed advice, weuld at
least tacitly recognize the justice in the position he had as-
sumed. But notso the locomotive engineers. Having called
a convention at Cleveland, Ohio, recently, they proceeded to
areaign the course of their president. 8o far as we can learn

5 | from the reports of the meeting, the discussion was carried

on principally by noisy individuale who had been foremost
among those fomenting the past disturbances. However
this may be, the result of the deliberations was far from

1| evidencing either the common senge or the justice of the
1 | delegates; for, by an almost unanimous vote of 120 to 18. the
1 | nets of the strikers were approved and Mr, Wilson requested

to resign his presidency of the order.
The locomotive engineers of this country are asa rule an

¢ | able and thoroughly reliable body of men. To their hands

are entrusted immense responsibilities, and from them are
required the exercise of an amount of skill, cool judgment,
and, at times, absolute heroism which raise them far above
the average mechanic. Of how upiformly they have met
and do meet all these requirements, their past record, coupled
with the small percentage of railway casualties yearly oc-
ourring in this country (considered in relation to those hap-
pening elsewhere) offers abundant testimony. It is in view
of these very facts, however, that we find onrselves ata loss
for an explanation of the action above noted. Are we to nn-
derstand that the men to whom are hourly entrusted hundreds
of lives and property of untold value mean deliberately to
ondorse the malicious acts of the wretches who misplaced
switches, who shot workmen down at their posts, who disa-
bled machinery, and committed other wilful and maliciovs
crimes against not merely their employers, but against the en-
tire community? If such be the inference, (and we can
form no other from the strong evidence of the vote, on the
one hand and the letter which gave rise to the convention,on
the other), then the Brotherhood of Locomotive Engineers
as it now stands has as an organization manifestly survived
its time of usefulness, and the sooner it disappears from the
public gaze the better. It has sunk down to the level of
those who perpetually seck to promote disorder by the thread-
bare arguments of eternal antagonism between employer and
employed, and to have submitted itself to the leadership of
the violent extremists who somehow contrive to creep into
the counsels of nearly every trade organization,

Mr. Wilson, we understand, proposes to appeal to the
Brotherhood as & whole,against the action of their delegates,
and invites such members as do not acquiesce in the course of
the latter, to join him in forming & new society on the old
basis, as expressed in the letter referred to in the beginning.
We trust that this invitation will meet with a cordial response
from every right-minded man in the Brotherhood ; and that
for their own sakes, if only to relieve their reputations from
the slur which the convention has cast upon them, the large
majority of the members will hasten to repudiate the dia-
graceful vote of their representatives,

THE MARVELS OF MECHANICS,

During the last siege of Paris, the inhabitants from time
to time effected communication with their friends beyond
the German investing lines by means of earrier pigeons. In
fact, a regular pigeon post was organized, having one of its
receiving stations in London. Here the written messages
for Paris were received, and, by photography, reduced to
microscopic gize, each letter being reduced po small as to be
inviaible to the eye except as & speck. Some two thousand
of these specks were then printed on bits of tissne paper
about an inch and & half square, which was rolled and
earefully attached to one of the tail feathers of the pigeon,
On the artival of the bird in Paris, the postal officials
placed the paper under the microscope, which enlarged the
soveral specks into readable communieations, which were
duly copied in writing and delivered to the persons to whom
they were addressed. The total postage received for the
transmission of one of those tiny bita of paper frequently
smounted to two thousand dollars,

Small as this photo writing seemn, it has been surpassod
by mechanism. ln a recent number of the Lens, Dr, J, J,

Woodward, U. 8. A, gives an enlarged photograph of mi-
croscopic \\rning doune by machinery on glass, by means of &
dinmond, executed by Mr. Willlam Webb, of London. The
writing consists of the Lord’'s Prayer, which is written upon
glany, within & space equal to onoe two hundred and ninety

fourth part of an inch in length by one four hundred and
fortieth part of an inch in width,or & space porhaps equal to
the dot in this letter§. The photogmph given by Dr.

Woodward shows this dot of writing enlarged so as 10 oc

cupy s space of nhont two luebu long by o
inches broad, All the words are brought h‘lwm
photograph, the total number of letters being 227;
In the exceeding finoness of the orlginnl writing M
468 letters written in the same way would only mu: 2
square inch of glass wurface, The combined mmm ‘5 ah
Testament contain in all 3,566,480 lettorn; hence it
possible for Mr. Webb to write the entire contents of m
than eight bibles within the spuce of one square inch,
specimen plates containiog the microncople writing aboye
nlluded to have been supplied by Mr, Webb for the United
States Museum at Waghington, Thelr cont was Mtydoﬂm
onch,
The Webb machine, however, does not equal, in the fine.
ness of its writing or perfection, the prior Instrument of lr
N. Peters, a wenlthy banker of London, who, as long ago
an 1855, wns able to write nearly three times finer than W.hb,
Bo perfect was the Peters machine that it was competent to
engrave the entire contents of the Bible and New Testament
twenty-two times over within the space of a single square
inch,

METROLOGICAL SCIENCE,

The American Metrological Society, the first session of
which was held during December last in this city, forwards
us a copy of its constitution and by-laws, in which the ob.
jects of the association are fully set forth, These, briefly,
are to improve the system of weights, measures, and mon.
eys at present existing among men, and to bring the same as
far as practicable into relations of simple commensurability
to each other. The universal adoption of common units of
measure for the expression of quantities which require to be
stated in presenting the results of physical observations or
investigation, and for which the ordinary systems of metro.
logy do not provide, is also to be advoeated, and it will be
the effort of the society to secure, in regard to the denomi-
nominations of weight, measure, and money, the acceptance
of the decimal gystem.

President Barnard, of Columbia College, has been elocted
President, and the names of several well known scientific
gentlemen, including Professors Hilgard, Newton, Cooke,
Elliot, and Thurston are smong tho officers and council.
The association has already begun its labors and has pre.
pared two memorials to Congress which are now open for
signatures of all persons interested in their objects, In
1866, Congress legalized the use of metric denominations, and
in the recent coinage act the weightsof all silver coinsof
the United States, except the trade dollar, are thus set
forth. The first memorial prays that means be taken by
suitable legislation to introduce the metric system more di-
rectly into, while not interfering with, the general busi.
ness of the people. The passage of laws is urged, rendering
the system obligatory to the Post Office Department; in re-
ports of public works conducted under authority of the Fed-
eral Government; in all statistical or other documents in-
volving statements of quantities, issued under similar sanc-
tion ; and in the estimation and computation of custom du-
ties of the United States.

The second memorial refers to the legal weights of our
gold coinage, and asks that the pure gold contained in the
dollars shall be exactly one gramme and a half. The Engi-
neering and Mining Journal, in commenting on the subject,
adds that it is only necessary that the fineness of standard
gold shonld be everywhere nine tenths (as it is everywhers
ulready, except in Great Britain), that the weight of pure
gold in coins should be given on the coins in metrical units,
and that the mints of civilized countries should do honest
work : when the immediate results would be that the gold
coins of nations adhering to the plan could safely be made
legal tender in exact proportion to their weight.

The gramme of pure gold would thus become the world's
unit of money, and the problem of an international coinnge
thus quickly and easily settled.

THE DETROIT RIVER TUNNEL.

An interesting history of the attempted constraction of the
tunnel under the Detroit river, between Detroit and Wind.
sor, on the Canada shore, is given in a paper read by Mr, E.
8, Chesborough, ¢, E., at the Jast annual convention, and
published. in the Transactions, of the American Society of
Civil Engineers. Up to July, 1872, it seems that the pros.
pects of the work were quite favorable; but in the latter
part of that month, when excavation at the Windsor end
hnd progressed aboat 250 feet through hard ground, & sud-
den irruotion of wand and water occurred, which threatoned
to fill the tuonel out to the sump and choke the pumpe.
Three bulkheads wore built, each noarer the shaft, and the
last one Guite close to the same, before a successful stand
was made.  After a delay of several days, operations were
resumed ; but hardly had thirty feet of new tunnel been
made when another irraption ensued, and again bulkheads
wero resorted to,  After beginning onee more, a third break
followed, and finally a fourth, when the contractors, finding
that the work was costing four times the price they re-
ceived for it, determined to make o lift shaft at the end of
the drift on the Windsor side and start a now drift 10 feet
higher than that of the drainage tunnel. This was done;
but the frraptions sgain appeared, coming from the bot.
tom instead of the top of the excavation, there being a vein
of sand at the lovel of the top of the lower drift. Fioally,
after advancing 870 feot from the shore shaft, it was declded
10 abandon progress in that direction,

On the Detrolt side, other difficultios wore being encoun-
tored, At 1,180 feet from the shaft, the ventilating appara-
tun proved inadequate and two of the workmen were killed.

At 1,220 feort (new machinery having been established) the
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influx of water became so great ns to require more power- | condition, in production of alteration in the chnrncterigties | the former communiention, was at ones noticed, It do

ful pumping engines, and then the contractors, dipcouraged,
sought and recoived permission to rellnquish the work.

Then the directors attemptod to continue on the Windsor
end by menns of two purallel trinl drifts, and to begin o
second one at the shore shaft, at a level 10 feot above the
grade of the drainngoe tunnel, leaving the latter to bo used
a8 a pand holder In ease of further frruption, the iden being
that, in either one or the other drift, some progross might
be made. BExperience, it seems, had shown that n stream
of sand and water flowing into the tunnel at one point
would never be accompnnied by n troublesome one flowing
in at another. It I8 unnecossary to onter into the details
of the last effort.  The actunl advance in new ground during
the last two months was only 04 feot, and the cost nbout
$7,600, or more than G} times the contract price, and the
directors, In turn disconraged, abandoned the entorprizo,

Mr. Chesborough answers various erltfelsms on the mode
of carrying on the work, and states reasons why tho orifices
through which the irruptions occurred could not be stopped.
A shield, ho remarks, could not be used to ndvantage, nor
could Kuccess have been nssured by the pneumatic process,
The causes of the irruption were springs and water courses,
having their source 160 feot higher than the tunnel, and
much above the level of tide water, Mr. MoeAlpine notes a
similar caso In the building of the dry docks at Brooklyn,
N. Y., where fresh water came in with a head of 50 feet
higher than that of the salt water. The water ontering at
Detroit was sulphur water, and without doubt owed ita ori-
gin to Sulphur Springs at Sandwich, below Detroit, where
the level rises from 80 to 40 feet above that of the river,

A HILL OF S8ULPHUR.

One of the most remarkable deposits of native sulphur, as
yet discovered, is a great hill composed of the almost pure
article, found some two years ago at a distance of thirty
miles south of the Union Pacific Railway and nine hundred
miles west of Omaha, This marvelous deposit is found to
consgist almost wholly of sulphur, eontaining only 15 per
cont of impurities. The best deposits heretofore available
are those found in Sicily. The principal supplies for the
manufacture of sulphuric acid come from there; the deposits
contain 85 per cent of impurities and 65 per cent of sulphar,
Our western sulphur hill,therefore, is much the most valua-
ble, and promises to become ere long of great importance to
the country.

THE LAUNCH OF THE CITY OF PEKING.

The country has good cause for self-congratulation in the
efforts which our prominent shipbuilders and capitalists are
putting forth to regain the commerse which, during the war,
passed from under our flag. Another great vessel has been
launched, one of the largest ships ever constructed, save the
Great Eastern, which is to form part of the Pacific Mail
steamship line; & second vessel of similar proportions is on
the stocks, and the same builders, we learn, are maturing
plans for a line of European steamers. The City of Peking,
which was recently successfully launched at Chester,Pa., was
constructed by the Delaware River Iron Shipbuilding and
Engine Works, of which Mr. John Roach is President,and is
without doubt one of the most magnificent vessels, in
construction, form, and fittings, ever built. Her length is
420 feet, beam 47 feet 4 inches,and tunnage 6,000 tuns. She
has compound engines of 4,500 horse power, and a Hirsch
four bladed screw 20 feet 3 inches in diameter. There are
four decks, with accommodations for 2,000 passengers, fitted
up in almost palatial style. No improvement in interior con-
veniences has been omitted ; the machinery,soon to beinserted,
is said to be & masterpiece of workmanship.

The ship is entirely of iron, five million pounds of the
metal being used in her hull. She has four masts, three of
which are of iron and are used as ventilators,and she spreads
83,000 square feet of canvas. Her estimated consumption of
cosl under her ten bollers is estimated at between fifty and
sixty tuns per twenty four hours, and her speed will be
about fifteen and & half knots.

The ceremony of launching was made the occasion of a
holiday in Chester, and the town was thronged with visitors
from New York, Philadelphia, and Washiogton. Large
numbers of prominent men were present, including senators,
representatives, chiefs of buremus and other government
officials, The ship, as the last shore was removed, glided
into the water in splendid style, and was duly christened by
the daughter of the builder, breaking the traditional bottle
of wine over the bows. Speeches were afterwards made by
Senstors Cameron and Bogy, and by Mr. Roach, the latter
gentleman detailiog the operations of the company since its
formation two years ago. The City of Peking will be com-
manded by Captain Jefferson Maury, and will shortly be
brought to this city to receive her machinery at the Morgan
Jron Works.

. THE CHARACTER OF METALS AS EXHIBITED BY
THEIR FRACTURE.

NY FROFESMMOR B, 3, THURNTON,

In an article published in the SCIENTIFIO AMERICAN of
January 17%, a peries of finely executed engravings illustrated
the value of an inspoction of the fractured surfaces of test
pieces of metals broken by torsion as a means of judging of
their character,

During the research there reforred to, of which the results
are given at length in & paper now in course of publication
by the American Society of Civil Engineers, in the “ Trans.
netions ” of that society}, the effect of various changes of

*Toatiiy Lue qUAlity of iron, steol, and other metals without special ap.
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of fracture, has been found to present an interesting and
useful study.

Referring to that article, the reader will observe the
marked difference between numbers 16 and 22 ag exhibiting
the effect of a difference in thoroughness of working, the
former belng o good iron badly worked, snd the latter being
the most perfectly worked piece of fron which has ever come
under the observation of the writer, Nos. 23 and 30 show
the difference between a cast iron highly charged with carbon
and a specimen containing & minimum percentage, whils
still other ustrations exhibit the low stesls 58, 68, 71, con-
taining only iron and a low portion of earbon, and the mal-
leableized cast irons, 88, 85, which are steols which retain
the impurities of east iron, and are gomewhat irregular in
structure,

The effect of cold upon the properties of iron has been but
little understood. One party of experimenters claim to have
proven an increase, others n decrense, of strength with de-
crense of temperature. Ina paper, originally prepared for
the Zron Age* and since republished by several other periodi-
cals,t the writer collated guch information, ag then existed,
from both scientific and engineering authorities, which
showed that the general effect of low temperature seemed to
be a decrease In power of resisting blows and an increase in
power of resisting a steady strain, rhese geemiogly contra-
dictory effects being the consequence of incrensed tenacity
accompanied by a simultaneons and yet greater decrense of
ductility. Subsequent experiments by the writer, with the
autographic testing machine designed by him for the
Stevens Institute of Technology, in which errors of observa-
tion are avoided by so arranging the apparatus that the speci-
men tested shall write legibly its own story, have to some
extent confirmed those deductions, but have revealed gome
reversals of the rule and have indicated that good materials
are better in both resvects at temperatures not far removed
from zero.

The paperreferred to was called forth by the request of
the editor of the paper in which it first appeared, to whom
Mr. Oliver Williams had forwarded a specimen of metal
which had been broken at one point at & temperature of 75°
Fah., and at another place when at a temperature of 20°.
This specimen was afterwards placed in the cabinet of metals
and minerals, in the lecture room of the writer, at the
Stevens Institute of Technology. The methed of fracture is
stated to have been precisely the same in each case. The
difference in appearance is very remarkable. The fracture
at 70° is a strikingly perfect illustration of the fibrous, as
that at 20° is of the granular, fracture.

Judging from general experience, I should be inclined to
congider this iron far less reliable in cold than in warm
weather. Careful experiment, however, is daily convincing
engineers that the distinction, here so well shown, is a far
less reliable indication of the strength and ductility of iron
than was formerly supposed.

A kind of fracture which is probably always indicative of
brittleness is generally, and possibly correctly, termed crys-
taline, It issupposed to be produced by a long continued
succession of shocks, which, straining the metal to the elastic
limit, permit the crystaline grouping of molecules to take
place. Dr. Percy, the leading metallurgical authority of the
world, seems to have been fully convinced of the possibility
of the formation, in this way, of true crystals; but direct ex-
periment is still desirable to fully determine it. A singular
instance of this peculiar molecular action recently occurred
atthe Morgan Iron Works, New York. While a powerful
steam hammer was at work upon the red hot end of a very
large shaft, originally designed for the engines of a large
naval steamer, & piece of the opposite end,which was cold,and
which was supposed to be strong enough to transmit several
thousand horge power, dropped off. This was an extraordi-
nary event, but not unprecedented. In all such instances,
the fracture seems to follow a plane passing through a com.
paratively sharp angle at the side of a collar or at the end of
& journal.

The effect of cold is not always observable, particularly
with ductile iron,of which two specimens wers tested, one, at
10° Fsh., and the other at 70* Fah., The metal was a cheap
grade of wrought iron, quite cold.short, and very irregular,
Two specimens from the same bar of good tool steel were
also tested, one having been broken at 18° Fah.,and the other
at 70°.

The purest irons and low steels, and even the shear steels,
do not usually show a change in form of fracture with
changs of temperature. At all temperatures likely to be ex-
perienced in this latitnde, at least, they are equally re-
liable,

Two specimens of copper were also tested. The first was
cast in dry sand and brokenat 10° Fah,, the second was cast in
green sand and broken at 70°. The beautiful crystaline
structure of the former is apparently due, principally, to low
temperature. The uneound structure of the Iatter is the
consequence of using a damp mold, and exhibits the advisa.
bility of using dry sand whenever possible. The two are
very characteristic specimens. Copper Is strongest at low tem.
peratures and seems to lose none of its ductility, Forged
specimens of copper, in all but color, resemble, when frac.
tured, the toughest and most ductile kinds of iron.

The wonderful differsnce in properties of steel, under dif.
ferant methods of treatment, is shown by two specimens
from the same bar of fine cast steel. The first has beon care.
fully annealed, the second as thoroughly hardened, The
close resemblance of the former to the low steels, shown in
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appear like & true stes], not having even the faintest resem-
blance to the hardened specimen, which presents the uneven
fracture and fine grain charncteristic of the best tool steels.

Htill another illustration of & peculiar modifieation of iron
produced by special methods of treatment in seen in a piece
of iron which hind buen subjected to the process of cold roll-
ing. The effect of this nction Is to produce s marked in-
creage of strength and of elasticity. In procisely what way
this effect was produced was long a disputed point, No change
of density had been detected, and some of the most talented
and distinguished gelentific men and engineers who had ocea-
gion to examine this singular materia), ns members of the
International Jury at the Vienns Exhibition,found it exceed-
ingly difficult to credit the claims made for it, although sus-
tained by reports of experiments made upon it by well known
authorities at home and abroad,

It has lately been shown by the' writer that the effect of
cold rolling is to render the iron more perfectly homogeneous
and to produce such a disposition of internal strains as to
greatly increase its elastic reslstance, *

The thready appearance of the side of the broken speci-
mens, and the toughness and compactness, of which good
evidence is seen by an inspection of the end of the test plece,
are the peculiar characteristics of this materinl. Those of
the readers of the ScIENTIFIC AMERICAN who bave oceasion
to adopt the method of testing metals, described in the Issus
of Jaruary 17, will be interested in learning the effect of
varying the proportions of copper, tin, and zinc, in bronze,
brass, and other compositions.

An alloy of ten parts copper to one part tin has two thirds
the strength of iron and about one half its ductility. Suoch a
metal is very valuable wherever strength and toughness are
required in a cast metal. An increased proportion of tin
produces increased hardnees and s loss of ductility. Sixty-
nine parts copper to thirty-one parts tin is an alloy which is
very hard and as brittle as glags. Increasing the proportion
of copper gives greater ductility at the expense of strength,
and castings become liable to ungoundnegs.

Zinc is a brittle metal of crystaline structure, and vastly
different from tin. Yet an alloy of zinc and copper may be
made of considerable strength and of great ductility, as is the
case with wire brass where the proportions are about two of
copper to one of zinc,and with an unusually beautifal special
grade of brass madeat the Stevens Institute. Thisspecimen
exhibits characteristics common to all the more ductile alloys
as well as of the metal tin. The curious, irregularly wavy
appearance of the exterior,and the half fibrous, half granu-
lar fracture, are seen in gun metsl, soft brass, oroide, phos-
phor bronze, and many other alloys which have been tested.
Metal workers often make a free working and fine looking
alloy by uniting copper, tin, and zinc. For some purposes
such & mixture is well adapted, but it often happens that,
without suspecting it, the workman seriously injures his ma-
terial by adding,for appearance sake, zinc to & bronze in pro-
portions seemingly too small to effect its mechanical pro-
perties.

The writer has found the addition of but & fraction over
one per cent of lead, to a good brass, to reduce its strength
nearly a half, and to cause a corresponding loss of duectility,
thus making it but about one fourth as valuable in resisting
blows as the clean alloy.

A good bronze, containing about ten of copper to one of
tin, to which less than three per cent of zine was added, was
aleo tested in comparison with a brass in which lead was
thus a component. The former is & metal of fine looking
exterior, works well and takes a good polish. Its strength
is slightly increased by the addition of the zine, but its due-
tility is hardly a sixth that of the pure copper and tin alloy.
The fracture shows this change to the eys with unmistakes-
ble clearness. Instead of the toughness and extensibility
shown o plainly in the specimen with lead in it, is exhibited
a ragged, dull, irregular break like cast iron.

Such experiments as these are exceedingly instructive;
and every worker in metals, every iron and brass founder,
would find himself well repaid for time expended in such re-
searches by the discovery of the mixtures best fitted for his
work: and if each were to make public the results of his

work, whenever evidently important, he would benefit the
world without loss to himself.

Dr. Arnott,

The decease Is announced of the celebrated Dr. Nell Arnott,
at the advanced age of eighty-five years. He was not only
a physician of eminence, but an author, a scientist, and an
inventor. Hia * Elements of Physics,” published in 1827,
was largely ciroulated, and greatly promoted the study of
the sclences. His researches upon warming and ventilation,
and his inventions of stoves and ventilators, have
added to human comfort, and have led the way to various
other important discoverics, Dr. Arnott was the recipient of

many honors, and no one more justly deserved them. His
life was a most useful one,

L
T0 NEW SUBSCRIBERS,

It has been our custom to commence at the begianing of
the year, all subscriptions received previous to the first of
Apnil, and to send the back numbers from the first of
January. Hereafter the paper will be sent from the date of
recelpt of subscription ; but to those who wish them, the back
numbers from the commencement of |the volume will be

furnished, and the subscription dated from the first of the
year,

*Trans, Am, Soc, O. K., Mareh, 1834,
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THE PALEOTHERIUM MAGNUM,
The palwontological collection of the

Natural History has recently boen entiched with a new fos- | from the sectional view, Fig. 2.
iﬁ'u! the highest scientifio interest. 1t s an ontire skeloton | place, the rubber arch presses gently on the bottom of the
&Nwwwum magnwm,found incrusted in the quarries | door (dotted lines, Fig. 2); when closed, across the whole
Our engraving is roproduced from | width, entiroly excluding,

of Vitry-sur-Seine.
photograph taken in the gallories of the exca-
vations by means of the electric light.

The animal was first described by Cuvier,
and was s mammifer, now entirely extinet and
indeed without any actual representative among
existing creatures, At one period its species
was extremely abundant. Modern geologists
classify it with the rhinoceros, the tapir and
the horse ; but their views have heretofore boon
based only on the detached bones, which have
become common objects in almost every collec.
tion. The examination of the complete skele-
ton, mow for the first time discovered entire,
shows that even Cavier was wrong in ascribing
to the animal the proportions and conformation
of the tapir. So far from being massive and
heavy in build, as bas been supposed, the
paleotherium was alight,graceful animal, with
a neck longer than that of the horse and closely
resembling in extornal form that of the llama.
Three toes are counted on each foot, and there
is & snout or rudiment of & trunk, The femur
has a third trochanter. The dentary system is
composed of six incisors, four canines and four-
teen molars, the last being analogous to the
similar teeth of the rhinoceros. The hight of
the animal was a little less than that of the
medium horse. It was herbivorous, and ex-
isted in vast herds during the middle of the
eocene period, as its remains are found in gyp-
sum and equivalent rocks formed during that
stage of the world's history.

- =
Galvanie Electriclty.

Put s rod of amalgamated zine in a gluss cell
filled with dilute acid, and it will be seen that
the apparent action is limited to the gradual
production of a few bubbles of gas. On pla-
cing this copper wirein the cell beside the zinc,
there is no change until I allow the two metals
to touch, when you see torrents of bubbles are
evolyed from the surface of the copper wire,
On substituting platinem or silver for the cop.
per we get a gimilar effect, and that whether weo
join the metals within the liquid or at & point
exterior to it. Thus, if I join the copper wire to this gal-
vanometer, and connect the other end of the coil with the
zine rod, you see that the magnetic needle is deflected as
long as contact continues; but immediately on breaking the
cirouit, the action on the needle and the evolution of bubbles
cease instantly, Such an arrangement of two metals, in 8
liguid capable of woting on one of them, is called & galvanic
battery, and by means of it, in connection with a very deli-
cate galvanometer on the other side of the Atlantic, we are
able to send telegraphic signals across the ocean.

From the fact that the bubbles of gas are given off from
the surface of the copper, we might suppose that it was that
metal which was acted on; but if we were to weigh them, we
ehould find that it was the zine which had lost weight, while
the copper remained quite unacted on. The dissolved metal
is known as the positive, and the unacted metal as the nega-
tive; in fact, there is less tendency to golution on the part of
the copper when connected with the zincthan in the absence
of the latter metal, which, on the other hand, is far more ra-
pidly dissolved than it would be alone.—ZLectures by A. IH.
Allen, F.O.8.

IMPROVED ADJUB'FABLE THRESHOLD,
Prolific causes of cold feet, consequent colds, and soiled
carpets, are cracks under doors, between the bottom and the

threshold.  As & remedy for this troubles, 4 very simple de.
vico has been suggested, and has, a8 we aro informed by the |
manufacturers, been in use for some four years past in Chi. |
eago, with perfect succoss, It consiats, simply, of a ,‘mp,,{l

heavy rubber, B, let into hard wood | pleces, A, and securely

French Museum of | fastened, thus forming an arch in the center, as will bo seen

When the threshold in in

The device is said to be very durable, and to outwear wooden
thresholds. It cannot get out of order and is easily swept over.

We learn that itis now being introduced in other sections
of the country for the first time, and is meeting with ready
application. Further particulars regarding sale of rights
(State or county) can be obtained by addressing Wilson,
Peirce, & Co., 182 Clark street, Chicago, Il

Tooth-edged Ovutllnz Scissors.
Dr. B. W. Richardson says: I have recently had construct.
ed for my use & pair of tooth-edged cutting scissors, on the
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plan shown in the diagram. The scissors are of the ordinary
construction, in all respects, except in the cutting edge. The
cutting edge of each blade, instead of being even and sharp,
is divided into finely pointed teeth, each tooth being directed
with a slight inclination towards the handle of the scissors,
When the blades meet, the teeth crogs each other; and as
they pierce any structure that may lie between them, they
crush also, between their surfaces.

If a piece of moderately firm substance be placed between
the blades—a piece of paper or thin card, for example—the
acissors perforate it in a series of perforations resembling
what is seen in the postage stamp; that is to eay, they do
not cut clean through the substance, so as to leave it In two
distinct parts st once. A little lateral or half.rotating move.-
ment of the closed blades Is, however, sufficient to tear
through the still connected lines of substance and to complete
the separation, The same occurs if the substance placed be
tween the blades be a portion of soft animal structure, only
that more foree is required in the Iateral or rotating move-
ment to cause complete separation. The parts punctured are
crushed between the teeth, and are separated by the twist or
torgion.

I find these seisgors useful in dividing, directly and quick.
ly, structures in which there are many minute blood ves-
sels, and which, when divided by the knife, bleed freoly.
These toothed scissors, as they can be made at one and the
samo time to plerce, crush, and twist, control bleeding re
mnarkably.

I have put the scissors to a good test In & case of epulis,
The tumor was increasing rapidly, and throe teeth were in
volved in it, It was very wascular, hind a broad base, and
might, at first sight, have been taken for a malignant rather
than for a fiberous tumor, The threo teoth being extracted,
[ found I conld get s deep grawp of the tumor betwoeen the
bladew of the sclssors, 1 ourried the testh of the scissors
well through the base of the tumor, crushing some portion
of bone in the way, and gontly and onsily twisted the moss
off, and lifted it away upon the blades without the loss of any
blood whatever, The healing in this case was rapld snd good,
—Medical Times and Gagstte,

Iron Columns,

At a recent meeting of the members of the Londss Areli.

tectural Association, Mr. Richard Moreland, C.E., read aa
important paper on ‘' [ron Construction,” in which he sald

it is claimed, rain, cold, dust, ete. | tranverse section had two duties to perform, namely, to sup.
port the load and to resist flexure, o that only one

balf of the strength of the pillar could be consl.
dered available for the resistance to crushiog, and
the other half for the resistance to flexure. In
other words, one half was in compression and the
other half in tension; and this was precisely the
condition in which a girder was in; or it might
bo taken as a question of leverage, the length of
one end being the dinmeterof the pillar, and the
other half length of the column; but in the cass
where the pillar was Iarge in comparigson to ita
length, then the whole of the material must be
taken to resist the compression of & considerable
portion of its crushing strength. The

load on pillars should not exceed one tenth to one
sixth of their breaking, and, under ordinary cir.
cumstances, should not exceed 25 diameters. Spe-
cial care should be taken when the pillar was sub.
ject to transverse strains, where heavy goods of
unstable form were piled against them, as a con.
siderable strain might be produced from this canss ;
and aleo in the event of blows from rolling goods
or other causes. Pillars in juxtaposition to brick
walls took the whole load when they were strong
enough to bear it; but masonry served to stiffen
the pillar if secured to it; and if the wall was
built in cement, and of considerable thickness in
comparison to the iron pillars, they then possibly
might assist each other. In cases where the brick.
work was linble to be compressed, and the pillar
unequal to its load, then obviously nearly the
whole weight must be discharged on the pillar:
but care must be taken, as possibly intense com-
pression might take place at the base of the pil.
lar. The basis should be as level as possible.
Short columns under crushing force were deformed
by pyramid wedges forming st the ends and for.
cing out wedges at the sides: this was also seen in
the crushing of stone and other solid m%terials
For various forms and sections of pillars, and
also of different lengths, the strength of the ma-
terial would vary considerably uoder the diverse
conditions in which it was placed. For small pro-
portions of length to diameter, cast iron was the
strongest material, but its strength diminished, as
the proportion of length to dismeter increased, faster than
wrought iron;and, in comparison of solid square or wrought
iron pillars with solid round cast iron pillars beyond twenty-
six nnd a half dismeters, wrought iron was stronger. For
ordinary work no cast iron columns should exceed twenty-
goven dinmetera. The elnsticity of cast iron was twice as
great as that of wrought iron. The strength of girders to
resist resilience was proportional to the weight 6f the beam,
irrespective of the length, so that a beam twice the weight
or twice the length would take twice the load to produce the
samo deflection. Rolled girders were only economical up to
 given size and weight,

PATENT BOTTLE.

Mr. Benjamin €. Odell, of Kingston, N. Y., is the inven.
tor of the novel style of bottle represented in the annesed
llustration, The objectis to sepurate, within the same bot-
tle, two kinds of liquid, which can be separately removed,
and this is effected by arrangiog s partition to form two com-
partments, ench of which has its own discharge or spout.
It is & handy device for invalids traveling, asmedicine might
bo carried in the smaller division and water in the larger,
while a cup,similar to tho kind generally accompanying “pock-
ot pistols,” might be fitted over the bottom. Any number
of partitions may be placed in the bottle, with a correspond-
ing number of spouts, Thus arranged, it might prove valu

ublo to physiclans, by affording them the means of carrying

quantitios of several remedies in n slugle pocket rocoptacle.
el 4 @) - e

Tur weximam cost of tranaporting rallway frolght, lust
your, botween New York and Chicugo, was 7 milla per tun
por mile, The total cost of moving froight by cansl (horse
power being used for townge) Is 5 mills per tun per mile,

[ApriL 4, 1874.

1 SR
that, with regard to cast iron pillars in long columns, the &
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IMPROVED ADJUSTABLE SCAFFOLD.

Painters and other mechanics, who have frequent ocension
to use seaffolding in performing thelr work are, in the Inven
tion represented in the annexed ongraving, provided with an
adjustable extension trusy which, nocording to the inventor,
muy be applied with equal facllity to various purposes, It
serves a8 a trass for seaffolding, n common ladder, piatform,
and step ladder, and, from its slmplo construction, may be
built quite cheaply. 1t may bo compactly folded, and thus
rendily moved from place to place,

The two parts, A and B, of the extension truss are hingod
together near the top by means of side plntos, cross rod, C,
and nut, as shown, ¥o ns to fold togethier or to be detachnble
from ench other. The tops of parts A and B are united by
Interal bonrds, D, one of which is {
hinged 8o ws to fit, when necossa-
ry, ovor the rocess which holds
the vertical cross ploce, 1, and
which is liued with metal plates,
Both parts may be extended to
and adjusted at different hights,
the front portion by sliding picces,
F, guided by suitable plates, I,
one set secured to A, and embra-
cing F, and the other arranged in
the opposite manner., Holes in
the sliding pleces and ping serve
to lock the former in any desired
position. The top slide plates
limit the upward motion of the
sliding pieces, IV, the lower onds
of whioh project beyond the parts,
A, and are provided with metallie
sockets, produced with the angles
of inclination of the truss to the
ground. Both portions are con.
nected by rounds in such & man.
nor that they offer, in any position,
a double support 1o the foot.

The rear part, B, is extended by
means of slides, G, which move in
guide recesses. Lateral pieces
stiffen the fixed portion, while
#teps or rods serve the same pur.
pose for the slides. The connec-
tion of the two parts, B and G, is
muade by holes in both washer
plates at the outer sides of part, B, and cross rods, H, with
sorew ends and heads, by which the whole is firmly retained
in any position corresponding to that of the part, A. The
plides, G, also terminate underneath in suitable shoss or
nockeats.

T'he platform may be construoted as represented in our il-
lustration, or the cross pieces, E, may be removed and longl-
tudinal timbers laid between the opposite trusses under the
lateral boards, D, and above those marked I. Heavy bolts
passing through all securs the beams in place.

The inventor states that, when the device is folded up, the
boards connecting the trusses may be sesured between the
ateps of the front part, A, serving thereby as a support for
paint pots and other implements. In gimilar manner either
half may be used as a suspended
platform for painters in painting the
outside of houses, while the detached
front part may be applied as an ex-
tension ladder.

We are informed that a 4 feet 10
inch truss, as shown in the engra
ving, makes & scaffold that will reach
1o a ceiling of 14 foet 6 inches in
hight. It also forms = step ladder of
from 4 feet 10 inches 10 8 feet, and of
five distinet sizes.

The device muy be used upon stairs
a4 easily as on a level floor, by ex-
tending the front part two steps, or o
sufficient distance to accommodate
the rise. It has no braces, is self-
bracing on top, and can never, it is
claimed, spread or give way.

Patented through the Scientific
American Patent Agency, November
4, 1878. For further particulars re.
garding sale of State rights, etc., ad.
dress the inventor, Mr. John Dillon, 405 Fourth avenue, N°"
York city.

e — G —
A NEW MAGNETO-ELECTRICAL INSTRUMENT,

A novel form of magneto-clectric battery, adapted for use
as an exploder, is represented in the annexed engraving,
which we extract from the pages of La Nature. It consists
simply of a horseshoe magnet, around the arms of which are
wound coils of insulated wire. To the poles is applied an
armature of soft iron. The apparatus is a reproduction of
& similar device used by Faraday in his experiments to show
that, when the armature was suddenly removed from the
poles, a current is almost instaptly established in the coils,
while, on replacing the iron, another current was engendered
similar to the first, but in the contrary direction.

In order to use the current thus obtained, in place of that
of an ordioary battery for exploding charges, n high tension
Is necessary, and this is obtained by & simple and Ingenious

. attachment. The key which moves the armature carries a

#mall spring (shown on the left in the engraving) which

" touches s sorew. When the armature is removed from the

magnet this contact Is(broken, but not instantaneously, as

Scientific  American,

the parts toneh until two thirds of the motion Is completed.
One of the conducting wires Is conneeted with the lever of
the armature, the other with the serew; consoquently the
current caused by the yudden break In kept within the apps
eatun durlng two thirds of the time of its production, ‘I'his
areangemont, which, at fiest alght, would sppear designed to
cause tho loss of the effect of the greater portion of the cur
rent, really Increases the tension, becnuse the carrent which
In deliverad by the machine Is no longer the magneto sloctrie
Induced current, but the extra current of the Intter—Iin other
words, & second Induced current, which is produced at the
woment of the rupture of the loeal elreult of the magoeto
eleotrle curront. In round numbers, the attachment aug-
ments the eurrent in the proportion of 1 to 5, snd gives a

DILLON'S ADJUSTABLE SCAFFOLD.

spark which will explode ordinary hunting powder placed
loosely between metal points.

This device is undoabtedly one of the simpleat yet devised,
for its purpose, as well as ono of the easiest constructed. Its
energy may ba increased by using more powerful magunets,
the Jamin, for example.

We should imagine that it might be advantageously sab-
stituted for the battery in short telegraph circuits; and in
fact, it has been used for that purpose in the Vienna Expo-
gition. The key of the inatrument was manipulated exactly

as that of the ordinary Morse machine, producing a series of
carrents alternstely positive and negative, which operated a
Morase receiver hnving a polarized armature,

For military telographs, the device would be very useful on

- N——————

The Propugating House,

Our reandors will perhaps ssy ““This subject has no inter-
ost for us, inasmuch as we do not posseas such a luxury, and
indeed conslder such a structure entirely out of our resch.”
In thin Instance, however, if such have been your thoughts,
ronders, you have prejudged the case, for wo Intend showing
how & splendid propagating house msy be had at no addi-
tional cost to those who possess s small stove or vinery, We
have seen this plan adopted in the gardens of a peer of the
roulm, snd found that it snswered admirably, and is worthy
the noties of all who delight in their gardens, and have a
love of plants, for by its use 8 good supply of young plants
may Lo malntained for the decoration of the dwelling rooms

nd the digner table, whils no end of plants can be struck

in spring for flower garden purpos.
In the first place, then, readers,
we will imagine you have & small
vinery heated with hot water; that
you have now,or will soon, start the
vines, and will, therefore, have a
nice gentle heat at command. Now
our gystem does not consist in bring-
ing in apy large frames or hand
lights to take up the limited space,
because, if you are economical and
practical, you will have brought
in a considerable number of straw-
berry plants to produce some lus.
cious early fruit, one or two pot vines
to help out the crop from the roof,
a few pot roses, some spireas, lilacs,
and other fragrant shrubs to delight
the olfactory nerves; but it is sim.
ply to have some small narrow
frames made to fit the troughs on
the pipes, these narrow frames to be
fitted with a glass top; the troughs
in question, being kept filled with
water, produce a splendid moist bot-
tom heat, which is one of the great
desiderata in the propagation of
most stove plants and all soft.
wooded things; the frames need
only to be a few inches high; they
should bave some drainage material
placed in the bottom, and the re.
mainder may be sand only, or what
we prefer for striking the majority of cuttings in, namely,
the refase from cocoa nut fiber. In this material, and in
such situations, cuttings of verbenss, coleus, geraninms, he.
liotropes, fuchsias, and any such kind of plants, may be rooted
in & few days, while, as a matter of course, harder wooded
plonts will take a little longer. This is not s theory, readers,
but has been reduced successfully to practice for many years,
and those who would do more in the embellishment of
their gardens, but for the want of a propagation house,
may, with a few such little frames, produce any amount
of plants in the spring months for summer use, and we

canoot too strongly urge them to give it a trial. —Zand and
Water.

o
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Floats for Ships* Boats.
The Marine Department of the Lon-
don Board of Trade have been making
experiments with the boats of coast-
ers, and find that any old boat can be

converted into an eificient lifeboat by

e ——

A NEW MAGNETO-ELECTRICAL INSTRUMENT.

account of its light weight, simplicity, and absence of batte-
ry. Another application which suggests itself is for count-
ing eithee the revolutions of an engine or of a wheel in a
vehielo, and transmitting knowledge of the same to any de-
sired point. An eccentric might be arranged on the shalt
the revolutions of which it is desired to sknow, so that at
each turn the contact of the armature with the poles might
be ruptured, and & current sent to a suitable receiver or
counting apparatus, easily devised. Many other problems, it
appears, mey be solved by this machine, and lnventors will
find in its further applications an excellent field for the ex-
erciso of thelr ingenuity,

C.G. V, P, sgays: “'The reason we have so many false
theories about ventilation is this: We have heard or read
that carbonic aeid is heavier than the pure air, and conse-
quently must sink to the bottom, and should be discharged
at the floor; but we forget that carbonic acid coming from
our lungs bas a much higher temperature than the surround-
ing atmosphere, consequently it rises, Make the discharge,
therefore, in the cejling or the chimney, and you are rid of
it.”

using air casings ontside. The Marine
Department have, for this purpose,
used air cylinders, which they have
specially designed, fastened outside
the boat by a netting ; so that the boat
can be used for an ordinary boat as
long as wanted, and converted into a
lifeboat when occasion requires it.
The material used for these cylinders,
and approved by the Marine Depart-
ment, is a combination known as
Clarkson’s. It consists of a layer of
cork about a quarter of an inch thick

between two layers of strong canvas,

One cubic foot of air spaca in thesa

cylinders will support about 60 1bs,
The cylinders of this material are the
cheapest, most efficient, and most durable means yet invent-
ed for converting an old boat into a lifeboat. M= Clarkson
has mude the experimental cylinders on models furnished to
him by the Muarine Dopartment, and is, we believe, prepared
to supply any number demaunded. Air cases toplace inside
lifeboats, also made of this material, have been supplisd to
some of the mail steamers, and aré much preferred by the
Marine Department to cases of copper, iron, zine, or wood,
as they are practically indestructible, are not affected by heat,
and are very light.— Nautical Magazine.

NOTHING can convey & more impressive idea of the power
of water as a general agent than the wonderful cafions of
Mexico, Texas, and the Rocky Mountains, where the tor-
rents may be seen rushing along, through the incision it has
cut for itself in the hard rock, at a depth of several thousand
feot between perpendicular walls, The greatest of these
cafions, that of Colorado, is 208 miles in length, and {ts sides
riso perpendicularly to & hight of 5,000 or 6,000 feet.

Di. M. WryMAX, who made the autopsy of Professor Agas.
six, states that the Iatter's brain weighed 534 ounces,
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M Harmeny of thoe Flanetary System,

e

Allow me to remark that the so-called new harmonic law

botween the planctary distances and motions, pub-

lished ** to the world” fn your issue of March 21, 1874, page

181, by Mr. Alfred Luthor, as superior to Kepler's third law,

is only a deduetion from the same, as is casily proved by ex-
pressing it in a formuls.

The rule given by Mr. A. Luther is this: * The square root
of the quotient arising from dividing the distance of any ex-
terior planet by the distance of any interior planet, multi-
plied by the velocity of the exterior planet, shall equal the
velocity of the interior planet.” Calling the distances D
and d and the velocitios V and o, then the formula corres.
ponding to the rule is this: ¥ "7 x V=r. From this we
deduce successivoly i

D_" D
JT Sy Oy squatiog; g =oy

giving the proportion D:d::e?; V2, which means that the
distances are inversely proportional to the squares of the
velocities,

According to Kepler's third law we have (calling the times
of revolution R and ) R*:#%::D7:a%, or, by extracting the
square root, R:r:i¥/ pachga ccevavianniniiiiiiniaen (1)

As the timeof revolution is, for equal velocities, in the
ratio of the distances, and for equal distances in the inverse
ratio of the velocities, we have R:r::D+Vid=+0..c00n 2)

By combining the proportions (1) and (2), we obtain

D+V:d<e::¥ pa:¥ g, Multiply with
V:e::Vie; weobtain D:d:: VWi :o¥ g5, or
D:d::¥yips ¥ oigs

Squaring this equation, to eliminate the root sign, we have:
D:d?;: V3D : ¢°d?, & deducsion from Kepler's third law, in
which velocity is substituted for time of revolution. Dividing
this proportion by D?:d?::D?:d? we have 1:1::V3D:¢%d.
Hence V2D=12d, or D:d::¢0%: V3, showing that the state-
ment that the distances are inversely proportional to the
squares of the velocities is nothing but one of the disgnises in
‘which it is possible to clothe Kepler's third law. From this
proportion, it follows directly that:

s e
W:M- and V= I_ll x V3,
Va
which is the identical formula expressing the rule given by
Mr. A. Luther, P. H. VaxpeEr WEYDE, M.D.
New York city.

Calming the Sea by Means of OIL
To the Editor of the Scientific American :

1 have a suggestion to make which may be of much im-
portance to navigation in steamers, Although I have never
tried my plan on so large a scale as is now proposed, I have
tried it successfully on s small scale. It is simply to use
oil in subduing or mitigating the force of the breaking
wave, Some seventeen years ago, I fitted out & small iron
steamer 10 go to the La Plata. She was of light construc-
tion and shallow draft of water, and was temporarily rigged
as & three masted schooper. Her paddle wheels, minus one
half the buckets, were shipped and lashed; the deck or
covering of the guards was omitted, so that nothing eave
the iron arms of the wheels and the supports of the gusrds,
slso of iron, remained to interfere with the sailing quali-
ties of the vessel, She ieft Boston about January 12, and
arrived in the Ls Plata in sixty days, duriog which time
the floats were occasionally shipped in full to carry her nver
calm spots. She had a keel put on with tap bolts, so con-
trived as to be taken off on arrival without docking, if re-
quired, Considering the stormy sesson of the year, and
ignoring the fact that her officers and crew might more
reasonably expect to be hanged rather than drowned, I
made every provision for her safety; and among these, I
lashed a half barrel of ofl on the tafril rail and one on each
side, and ordered the captain to allow a liitle to escape
from the first in scudding, and a little from the one on the
weather side in laying w. She had some rough westher
on the cosst and in the Gulf, and this afforded ample oppor.
tanity to test the calming effect of oil poured upon the
waters, [t snswered the purpose admirably, no sea ever
breaking on board.

Now let me suppose & large cask of oil, stowed secarely
some ten feet, more or less, above the water line, on deck or
under deck in an ocean steamer; attach to this a suitable
hoss of vuleanized rubber, with a small orifice, perhaps
balf sn inch, and let this be fitted to rig out by means
of & spar something like the bowsprit of & cutter; have it
fitted with guys and topping lift, and shove it out ahead
thirty 1o fifty feet; to the hose attach a cock, to be under
commsnd of the officer of the deck, snd let him discharge
oll on the water whenever ho pees & wave coming. Steam
ers going head 1o & heavy sen, as is well understood, must
reduce their speed materially and thus conwume much time,
or run the risk of gettiog heavy sons on board, Keen com.
petition and the demand for rapld runs cause the risk to be
frequently incurred, and we hear of serious disasters overy
day. While I do not imagine that pouring oil on the
troubled waters would keep sbsolutely dry the forecantle of
a powerful steamer going head to a gale, I do religlously
beliove that it would do much to keep dewn the crest of &
breaking wave, and that it would ena'le steamers to go
directly sgainst the ses, when, without the ofl, they might

over heard of a whaler with blubber about decks belog
boarded by a sea.

It would be certainly effective when the stesnmer In obliged
to nlow down to three or four knots, and nlso whon Inying
to for repairs or cooling off bearings,

For light ships riding in exposed places, such ns Nantucket
South Shoal, Bandy Hook, and many othwr localities, the oil
would be very satisfactory.

The only question in my mind is whether at high speed
(for a gale and large sea), say nine or ten knots, the ofl could
be dropped far enough ahead to have the desired efloct,
The experiment can betried very easily and at no great cost,
by squirting out oil by & force pump, and If it should prove
successful & more economical plan can be adopted. The
idea will, by some who have never thrown grease over in
scudding off the Cape, bo deomed somewhat Quixotie, and it
may be derided by some old salts who think they have no.
thing to learn. Let these go down to the Jorsey const and
ran a lifeboat off or on through a sharp sarf, and they,
being supplied with a bucket of oil, ean be convinced of ita
efficacy in keeping the sen from breaking,

Milton, Muass. R. B, Fonnus,

The Greatest Mine in the Worlds=Ten Milllons

and a Half In One Your,

The Belcher gold and silver mine in the Comatock lode,
Nevadn, is without doubt the greatest bullion.producing
mine in the world, It has produced in the last two and
half yoars the immense sum of $16,772,065. 1In 1878 it pro-
duced $10,779,171 and paid out as dividends $6,700,000 dur-
ing the year, a large surplus being carried forward. By
adding the dividends under the old organization and deduct-
ing the assessments levied, we bave the following results up
to March, 1874 ;

Dividends, June 1864 to May 1865 inclusive.......§ 421,200
- to 1872

........................... wes 2,184,000

= 3 (A SRR e s R s 6,570,000

nd inJan. and Feb.1874.................. 1,040,000

OB AIvIABIINS . < oo oo o S e s b il ke $10,405,200
ments Dec. 1865 to April 1871............. K

Stockholders’ Profith. ... .. ..« coio e cviesmensvasnioniend £ 0,744 800

The cost of crushing the ore was $12.10, and the cost of
mining was $8.61 per tun; total $20.61. The number of
tuns worked in 1873 was 154,664 ; the total receipts of bul-
lion in 1878 were $10,779,171.07; the average yield per tun
in 1878 was $69.00,

The bullion statement is as follows, from the stamped
value of bullion as per nesay certificates: Value in gold,
£5,725,247.50; value in silver, $5,000,520.51; assay grains,
$44,403.06; total, $£10,779,171.07. Number of ounces of re-
fined bullion, 4,178,685°74-100. Average fineness of gold,
66} thousandths ;average fineness in silver,0:929 thousandths.
Value per ounce in gold, $1.37 19-100; value per ounce in
silver, $1.20 2-100. Value of bullion per ounce,$2.57 21-100;
average value per tun in gold, $87.16; average value in sil-
ver, $32.53: total value per tun, 60.69. This statement will
appear strange to those who suppose the Comstock lode pro-
duces nothing but silver, as it shows that in this, the greatest
producing line on the lode, the gold predominated.

This mine has no parallel in the world, the Crown Point,
adjolning it, being the only one approaching it in richness.
The mine produced in two and a half years nearly seventeen
millions of dollars, and since its opening has paid nearly ten
millions of dollars as dividends above all nssessments. The
success of this and the Crown Point has encouraged mine
owners on the whole Comstock to pursue developments at
greater depths, The circumstances connected with the de-
velopment of the Belcher into & first clags mine furnish an
exsmple for other mines in similar clrennstances. After
their ore gave out, they worked systematically and uninter-
ruptedly until they developed the Iargest ledge ever opened
in any mine in the world.—Seiontific and Mining Press.

Paclfic Occan Deep Son Soundings.

At a recent meeting of the California Academy of Sciences,
Professor Davidson announced some of the results of the
soundings made by Captain George T, Belknap, of the
United States steamer Tuscarora, during last year, with re.
ference to the projected laying of a telegraphic cable from
this coast to Japan. This work had accomplished & remarka-
ble development of the depths of the Pacific Ocean, which
had no parallel in the plateaus of the Atlantic. The Tusca-
rora first started in her line of soundings from the entrance
to the Straits of Fuca,across that portion of the North Pacific
designated as the Gulf of Alasks, toward the Asiatic coast.
After leaving the entrance to the straits, the bottom slopes
gradually to a depth of 100 fathoms, and then s sudden de-
scent occurs, which reaches s depth of 1,400 fathoms, st a
distance of 150 miles from the cosst. The temperature of
the water at the greatest depth on this line of survey was
84 degroees.

Commander Belknap then returned, prosecuting off and on
soundings all along the coast to the entrance of 8an Francisco
Bay. This work doetermined the fact that the sudden descent
nt the bottom of the Pacific to o great depth g continuous
down the entire const, varying from twenty to seventy miles

out, In the Iatitude of San Francisco Bay,the groat bench is
ronched a ghort distanee off the Farallones, where the bot-
tom suddenly descends to a depth of two miles, Off Cape

Foulweather, the bottom descends precipitately from 400
fathoms to a depth of 1,600 fathoms, and then the platesu
continues westward for hundreds of milos, and comparative-
ly as level as o billinrd table, Off Cape Mondocino, whero
shonls have been erroncously supposed to exist, from the

he compelled to take the sea '‘on the shoulder.” No one

noaward jutting of the mountains, s depth of 2,200 futhoms

in reached oighty miles from the shore, Thirty miles off
the Golden (iate,the botwom s reached at 100 fathome; at
miles, it has descended to 1,700 favhoma; and 100 miles

tho enormoun depth of 2,648 fathoms has MM‘m
without renching bottom,

¥mproved Shifting Engine.

sylvania Railroad has been introduced, which is in greay
favor with those running them, and fully meets the expects.
tions of the company, at whose shops in Altoons they wers
constructed. The ordinary tankless * dinkey” has to be
supplied three times a day with conl and water, while enough
fuel can be stored in the tank of the improved engine to
Inst three days, and water enough to supply the necessary
steam for a day and s half. The engine is also

with the steam bell, an Invention perfected st the shops of
the Pennsylvania Railrond Company. By pulling an appu-
ratus in the cab by tho engineer, the bell rings and con.
tinues to do so until he pushes it back to its natural posi.
tion. The tank of the tendor connected with the engine
ling o capacity of 1,200 gallons of water and about three tung
of conl. The engineer in also enabled from his position to
soo the brakeman while coupling, which has a tendency to
diminish accidents.—American Railroad Journal.

Tunnels,

The completion of the Hoosac tunnel and the rapid progress
of the Sutro have caused the miners both in the East and in
the West to look with interest upon what has been and is
projected in connection with tunnel driving, Itisin Ger-
many, says the Mining Journal, \hat the zreat tunnels have
been construcced, and these have been made exclusively for
mining. There is the great tunvel at Freiberg, twenty-four
miles long; the Ernst-August and the Georg at Claasthal,
thirteen and s half and ten and three quarters miles respect
ively; the Joseph II. at Schemnitz, nine and s quarter
miles; the Rotachonberg at Freiberg, eight miles; the Mont
Cenis, seven and a half miles, which about completes the
European list. In the United States we have the Hoosae, in

400 | Massachusetts, five miles long; the Sutro, in Nevada, for

opening up the celebrated Comstock lode: this tunnel, al.
though only four miles long, will, with its ramifications to
the various mines of the district, prove one of the most im-
portant in America: the Sierra Madre tunnel at Black Hawk,
commenced during the present year, and which will be twelve
miles long, as well as San Carlos and Union Pacific tunnels,
which are under two and a half miles. The Ernst-August
tunnel was drivenat the rate of a mile per annum, and it will
be interesting to notice how long it will take the Americans,
with all the approved appliances at present at command, to
complete the nearly similar Sierra Madre tunnel.

The New Geyser Basin.

That & new and most important geyser basin has been dis-
covered in Fastern Montana, seems now unquestionable. It
was visited Inst fall by the well known mountaineers Jack
Baronett, Jobn Dunn and John Allen. It is represented as
much more extensive than any of the already explored basins,
and to contain geysers of much greater force and volume than
any yet described by tourists. One of these newly discovered
geysers is estimated to throw a volume of water forty feet in
diameter over five hundred feet high, and to continue in erup-
tion from ten to fifteen minutes, It is also reported thatin
this newly discovered basin there are “ mud volcanoes " far
surpassing in volume and eruptive force those on the Upper
Yellowstone.  This unexplored spot of the most wonderful
of all our natural wonders is about twenty-five miles south.
east of the summit of Mount Washburn, from which point the
greater geysers, when in action, when the air is clear, aro
visible to tho naked eye,—dvant Courier.

Ix a recent article upon *“ Swindling Patent Sellers,"” allu-
sion was made to a concern styled the Western Michigan
Patent Agency, formerly of Alblon, Mich. Mesers. G. L.
Jocelyn & Clo., of Grand Rapids, proprietors of an establish-
ment at that place entitled ** Western Michigan Patent and
General Collection Agency,” write to us, requesting that our
readers may not confound their enterprize with any of the
swindling concerns intended to be exposed by our article.
The similarity in name, they fear, may lead to misapprehen-
sion, and they wish it understood that theirs is an hooest
and reliable concern, In proof of which thoy send us certifi-
cates from leading citizens of Grand Rapids. These documents
speak well of the personal and business merits of the Messrs.
Jocelyn, and indicate that they are engaged in a useful
line of operations. Individuals who can so fully command
the confidence of their fellow citizons as do these gentlemen
have, wo think, little reason to fear that the public will couple
them with the professional cheats against whom our former
article was especially directed.

Opreor vor tae Povaniscore,—Rov, Willlam Law In-
forms the Hnglish Mechanie that the following nre two of
the finest subjects for the polariscope which animal tissues can
supply: Thin slices of the upper part of apig's claw, cut
transversely, usnd of the paw of the polar bear, Both are in-
describably beautiful, They are, when cut, dropped into
strong spirits of turpentine and mounted in Canada balsam.
The bristles of the hedgehog also form very beautiful ob-
Joota for the polariscope,

>
-

Twe Orric NErve. —By a microscope examination of the
retine and optic nerve and the brain, M. Bauer found them
to consist of globules of gubiy 10 (olo of an inch in diame-
tor, united by a transparent viscld and cosgulable gelatinous

fuld.— & Lovelt.

A pew improvement on the shifting engines on the Penn. {
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Lolseauw's Artificinl Fuel Manufmoture,

Mr. Emile T. Loiseau, of Mauch Chunk, Pa., the inventor
of & vary complete and, we believe, etliclont process for the
munufacture of artificial fucl out of conl wasto (whicl, it will
be romembered, was not long ago illustrated and described
in theso columns), has recently obtained five patents through
this office which cover the essentisl polnts of Lin Improved
mnohinery and systom,

Mr, Lolseau, we also notice, has lately dollvered nn oxcel-
lont and able lecture on the subject of “* Artificial Fuel
bofore the Franklin Institute in Philadelphin, which bas
boeon printed in the Journal of that sssocintion, The subject
s creatod considerable Interest among thoso practical conl
miners and owners of mines who realize the lmportant
problem  of utilizing the immense quantities of conl
dust which now cumber the ground in the vicinity of our
mines.

The first of the patents above referred to relutes to the en-
tire process of manipulating coal waste to convert it into a
conveniont fuel form by first mixing it with clay,then mold.
ing into blocks, drying.and finally applying & waterproof cont-
ing. Mixing aud molding separately is the subject of a second
parent, which covers machinery used to combine the conl
dast with clay and lime water in suitable proportions, lntro.
ducing it into a pug mill in a plastic state, nnd then delivor.
ing it to compressing cylinders in a broad sheet, Within
the cylinders, it is divided and pressed into blocks or lumps
convenient for use un:l passed to an apron to be dried and
further prepared for use. The mixing apparatus, conslsting
of & tub in which are & number of arms and shafts constitu-
ting & movable spider in combination with u stationary one,
is made the subject of a third patent. The various arms in
this machine are so arranged that they revolve without in.
terfering with each other,while every portion of the material
is submitted to their action. The fourth patent refors to
the drying oven in which area number of belts arranged one
above the other, and connected by a system of gearing to
carry the material back and forth and finally deliver it near
the bottom, The belts are strengthened by ropes which
carry a series of metal balls which engage in recesses in
druws, serving us cogs to propel the belts.

The last patent covers the waterproofing device, by means
of which the fuel is conted with a material which renders it
impervious to moisture, The machine hus an endless belt
which dips in a tank, and is guided therein by balls entering
suitably inclined grooves. The lumps delivered on the apron
are carried througn the liguid and are thus covered with a
wa.erproof covering which dries upon exposure to the air.

Mr. Loiseau has also obtained foreign patents on his in-
ventions, and parties interested in mines at home or sbroad
are invited by the inventor to examine into hia system of
utilizing what is now a waste substance.

The experimental trials, conducted some time ago to test
the heating powers of the product, indicated a very fair rate
of power, and considerable cohesion. These qualities were
fully tested st the exhibition of the American Institute, and
with very favorable results. As to the important guestion
of cost, the inventor states that the article can be manufac-
tured for about one dollar per tun.

The Early Education of Children.

In & lecture, Professor Walter H. Smith, of Boston, Mass.,
said that the want of accuracy in children should be no
source of sorrow, He considered it more desirable that they
should be dull and stupid at firsy, that their process of edu-
cation might be more gradual and thorough. A rapid de-
velopment should be checked rather than encoursged. One
plan of instruction which was followed with success was a
course of study of lines and forms, requiring the pupils
to draw from description and dictation. Simple forms and
objects should be selected first ; and when the pupilsare suffi-
clently advanced, more difficult and complex forms could be
substituted, each step being so gradual that no perceptible
improvement is shown st the time, but which, wheo looked
upon afterward, will denote rapid progress. This plan, he
said, insured perfect attention on the partof the pupil, snd
developed sn absorbing interest in the work.

Noew Process for Iron Making.

F. W. Gorhard hus completed & new process which is at-
tracting considerable notice, The invention consists in the
manufacture of puddled iron direct from the ore, the use of
the blast furnace being dispensed with. Instead of using
pig iron, Gerhard uses s compound which he calls *“iron
coke,” and which consists of a mixture of ore (or any sub-
stance containing iron), the necessary fluxes, and the equiva-
lent of carbon. A lump of this compound is put into the
furnace, and by the single process known to the puddler as
“ balling,” & *‘heat” may be obtained in considerably less
time and with considerably less labor than under the old
method ; the process of *“ melting” and *“ boiling " being on.
tirely dispensed with, The most important feature of the
invention is the great saving which it effects in fuel, Bell
estimates that 53 tuns of cosl are required to produce n
single tun of bar iron, but Bennett Aitking puts the smount
at #ix tuns seven hundredweight, Taking the nvernge at
ix tuns, it may be reckoned that two tuns are consumed in

the blast furnace, and the remaining four tunsin the fin-
isbed iron works. The protoxide of iron containing 7778
per cent requires 2143 of carbon. The magnetic oxide con.
taining 72'41 por cent requires 3217 of carbon. Admitting
that the three descriptions of iron ores wers employed in the
making of cast Liun, by the new process, then 30 1bs. of car-
bon wonld suffice 1o produce 100 1bs. of cast fron; ora tun
of iron,welghing 2,.00 lbs., would require 750 lbs. carbon, &

i
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saving of 8,700 1ba, carbon as compared with the ordinary
method, It is obyious that when heavy ploces of solid pid
jron are placed In & puddling furnace to be melted, the
greator portion of heat is wasted, and after it is liquefied a
much longer time I8 required to eliminate the carbon which
it contains and other extrancous elements of which it is com-
posed, with n continuation of an immense waste of fuel. On

the conteary, when the ‘‘iron coke" fis thrown into the
loatod furnsce, the carbon which it contalns Immediately
nots upon the oxygen contnined in the ore, lven the Bar-
row hemutite—one of the most refractory of ores—Iis ready

for ““ banlling " with a mueh lops oxpenditure, of time, labor,
and fuel, than by the old process, These statements have
been abunduntly verified by experiments made in the pres-
onee of practical ironmasters and ironworkers, who spesk
vory highly of the merits and importance of the invention.

—— 4 @ >
Launch of the Cable Ship Faraday.

The new cable stearship Faraday, which has been built by
Mosars, C Mitchell & Co., Newcastle, England, for the Messrs.
Slomens Brothers, for the purpose of laying their Atlantic
cablo, was launched on the 17th of February last,

The vessel hing bean bullt to the order of Messrs, Siemens
Brothers, London, for the purpose of laying their Atlantic
cnbles, and in every requoisite the ship is certainly one of the
mont purfect of Ita kind, The steamer Is 360 feet long, 52
foot boam and 86 feet deep.  Her gross register tunnage
s about 5,000, and her dend carrying welght about 6,000 tuns.
The iron hull, built under the inspection of Lloyds’ agents,
will be nccorded the highest certificate of clussification, From
her peculine structure, the vessel recelves enormous strength,
in nddition to the usual requirements of Lloyds' rules, Sup-
porting the sides of the vessel are threo enormous cable tanks,
constructed of plate 1ron, and forming ® series of double
arches. I hese are united together, and attached to the gener-
al fabric of the vessel by five lcon decks. For the comfort
and convenience of those on board, the upper and main decks
are supplemented by the usual decks of wood. The Faraday
is double bottomed, and in the space below the two bottoms is
a not work of iron girders for carrying the cable tanks, and
these give also a longitudinal strength to that portion of the
hull. Water ballast is also carried in this space, by which
the ship may be trimmed ws the paylog out of the cable 1s
carried on. This arrangement has likewlse the advantage of
dispensing with cargo or o*her dead weight beyond fuel. For
the purpose of filling and emptying single compartments of
thes double bottom, or for flooding any one of the cable tanks,
a complete and well devised system of valves, cocks, pipes,
and auxiliary engine power has been introduced: and the
system, which is worked from the engine room, is under
the control of the engineer. The bow and stern of the ves-
sel are of the same form, and in this respect she is unlike other
vessels in outward appearance. Rudders are provided at
each end, and she can thus be navigated ahead or astern, as
may be desired when paying out or picking up a cable
Each rudder, to provide against accident, is supplied with
strong screw steering gear, worked in the usual manner by
manusl power, and the steerin gis accomplished by means of a
steam engine placed amidships.  Harfield's steam windlass
works the anchors and cable chains, and steam apparatus,
placed in various positions along the deck, performs all the
heavy labor about the vessel. The rigging is after the
most approved manner of ocean steamers,and accommoda
tion is provided of the most complete nature, for the large staff
of officers, electricians and crew, numbering sbout 150 persons.
In addition to the multifarious appliances of a cable ship, the
veasel will be fitted up with all the cabins and appliances of a
large passenger steamer, and will be propelled by machinery
of the compound, surface-condensing principle, which has
been constructed by Messrs. T. Clark & Co., of Newcastle,
To obtain increased steering or mancuvring power—an im-
portant condition in cable laying—the steawer will be pro-
vided with two propellers, commonly termed “ twin screws,
which will be worked by twoseparate sets of engines, placed
vertically over the shaft, each with two cylinders, one at high
and the other at low pressure. By this means great regularity
of motion will be obtained, and by a high degree of expan.
sion, in working the system, fuel will be greatly econo-
mized, to an extent that would have been considered im-
practicable a few years ago.  The deck machinery for the
paying out of the cable is being manufactured by the Vulean
Foundery Company, who are experienced in this branch
of work, It ispeedless to say that the Faraday has been called

after the great English chemist and natural philosopher of
that name.

o
-

English and American Rallways.

The London Railway News has somo interesting com-
purisons of English and American railway returns, and in the
matter of rolling stock aud train earnings is surprised to find
the American roads more economically run than the English,
Taking four roads in each country, aggrogating about 4,000
miles, it in found that the American rond lins only 0°88 of n
locomotive and 6-72 freight cars per mile, while the English
has 093 of a locomotive and'28'88 cars.  The New York Con-
tral 'with a heavier traffic than the London and Northwestern,
Ling half the locomotive por mile. The English refuse to be-
lieve that the superior size and strength of American locomo-
tives account fully for this difference.  The earnings, for in.
stance, of an American locomotiveare 70 per cent more than
those of an English, and the entire rolling stock, which in
England barely pays foritself in a year, in this country pays
for itself and 65 per cent more. The News also discovers
that, while passenger fares are 80 per cent lower than in En.
gland, the earnings per train here are 4 per cent more, and on

treight trains 15 per cent more, than on the English roads.

————————————
Pipo Way Transportation.

Pipe way transportation is coming into favor in the oil regions
of Pennsylvanis, to carry petroleum from the wells to sta-
tions on the rallway, ‘The longest pipe way is 15 miles,
overcoming 400 feot of elevation by stesm pressure at the
entrance to the tube, ‘I'his system of transportation is so in-
dependent of westher aud bad ronds, and go préventive of
leakago, and gives such thérough satisfaction without any
drawbucks, that public attention Is directed to many other prac-
tical applications of the same system.

Twenty-five yonrs ngo, on the nationsl road between Cum.-
berland and the bituminous conl field beyond, we saw & small
rivalet turned to similar sccount in the cheap trapsportation
of conl. A zlgsng, § inch board flume followed the tortuous
course of the petty stream and carried 6 inchies depth of water
and 12 Inches surface, A dam collected water enough to make
two runs of conl nday. Each run bore in its carrent 30 tuns
of coal, fed from s chute with u rake, The distance ls under 5
miles ; the fall was st least 20 feot to the mile. The coal loated
along with ease, carrying with it chunks of slate and con.
glomerate rock. There were chutes for its reception on the

turnpike. These hind screens, over which the conl passed,
being perfectly cleansed and polished before entering. All
day long wagons wore seif.Joading under these chutes, The

cost of transportation over the water way was merely pom-
inal. It was an eapy step for invention to suggest pipe
ways for similar transportation of fluids, and for mails and
packages, by pressure of condensed alr, a8 now used in London,

It is not generally known that, in Fraoce, the pipe way sys-
tem has been used for ten years past io transporting beet
juice from the field to the sugaries, The sugaries at Cambria
work up sunually 246,000 tuns of beets; they are supplied
with beet juice through 62 miles of pipe, now belng extended
to 100 miles, in many ramifications,

At points central to cultivation, works are erected for rasp-
ing beets and expressing juice. Milk of lime is immediste.
1y added to prevent decomposition; and sfter inspection sud
measurement, the saccharine stream is turned into the pipe
way and delivered at the terminal sugaries, the long contact
with lime and the thorough agitation purifying the juice
more perfectly than usual. Tt isestimated that, during 1874,
there will be a total length of such pipe ways of 560 miles,
doing service between the scattered beet fields and the con-
densed sugar works of France.

The pipes are placed two feet eight inches below the surface,
and steam eogines compress the air as desired. All degrees
of elevation are thus surmounted. The juice has a gravity
of one degree Baumé on entering, and the same when dis-
charged.

This pipe way system 8o economizes sugar-making that it
wonderfully multiplies the sugaries. No investment excels
that concerned in this production. Farmers find it far better
than other crops. Pipe way stocks are in high favor, and su-
garies pay best of all,

If new industries are needful to the future progress of Cali-
fornia, here is one that should be considered. It offers a wide
field for expansion, without risk of oversupplies; and if the
right soil be selected, the crop is sure, and the profit= of su-
gar-making are more than usually relisble.— Mining and Sei-
entific Press.

Norweglian Antiguities.

At a recent meeting of the Californis Academy of Sciences,
R. E. C. Stearns read an interesting translation from the re-
portsof the Soclety for the Preservaiion of the Norwegisn
Antiquities. It described the excavation of an ancient ves-
sel, of the Viking period, found in the parish of Tane, Nor-
way. It wasthe custom of the Vikings to convert one of their
vesselsintoa sarcophagus, on thedeath of s greal warrior.
The vessel was conveyed inland, the remains of the hero de-
posited in the hull, with his armor, weapons, the bones of his
war chargers, and the whole covered with earth. These ta-
muli have been discovered and excavated in various parts of
Norway, and the peculiarities of ancient marine architecture
exposed for inspection.

Good Work in Canada,

Mr, A, Davis, of Belleville station, on the Grand Trunk
Railway of Canada, forwards ns a list of twenty-one sub-
seribers, obtained among the 182 workmen under his charge.
This is an excellent showing both for our correspondent and
his men, us it indicates on bis part a desire to benefit those
in his employ, by placing within their reach information of
practical value in their callings. while the workmen them.
selves exhibit good sense and intelligence in availing them.
solves of the ndvantages offered.

Mr. Davis tells us that more names are yot 10 come, and
adds: ‘I tako much pains in baving my men first class,
Wo think, from the fact of his obtaining so many subscribers
out of the comparatively smull number of men under him,

that Mr. Duvis supports his claim for the good qualitis of
his mon,

PrESERvATION 0¥ WOODES Lanets.—The following
method of proserving wooden Jubels that are to be used on
troos or In exposed places s recommended: Thoroughly
#onk the pincen of wood in a strong wolution of sulphate of
iron; then lay them, after they are dry, in lime water. This
causes the formation of sulphate of lime, a very insoluble
salt, in the wood. The rapid destruction of the labels by the
weather is thus provented. Bast, mats, twine, and other
substances used in tying or covering up trees and plants
when treated in the same manner, are similarly preserved:
At a recent meeting of a horticultural soclety in Berlin
wooden Inbels, thus treated, were shown, which had been cen.,
stantly exposed to the weather during two years witheut

belng affected thereby,
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- IMPROVED STOVE FOR SMOKE HOUSES.
’?’:ﬂh invention represented in the annoxed engravings is a

p mo‘. furnace in which it is proposed to generate smoke
by burning twigs or othor sultable fuel.  The device is to be

used in the ordinary smoke house for curing meats, and is so
constructed as to produce & Iarge volume of smoke, regulate
its production, and insure safety,against fire.

The body, which may be made of any suitable material, is
provided with perforations on top and also at the sides.
Within is the grate, A, shown through the broken-away por-
tion of Fig. 1, aud in the sectional view, Fig. 9, which is
formed with inclined sides and a horizon-
tal middle portion provided with aper-
tures closed by the damper, B, Fig. 2. By
this arrapngement, it is claimed, the ad-
misgion of air to the fuel, and the com-
bustion thereof, can be regulated with
great exactness, tosuit dry or green wood,
or any other cause of variation in the
gmoke-producing circumstances.

In the upper part of the chamber is
placed a partition, C, also having inclined
gides through which are a number of per-
forations. These apertures are governed
by suitable dampers, the handle of which
is shown at D, Fig. 1, and which regulate
somewhat the combustion in the grate
below, according to the condition of the
wood or the draft.

The device is quite simple and is said
to be very efficient in operation. It is
covered by two patents, dated October 15,
1872, and December 2, 1873.

Further particulars may bs obtained
by addressing the inventor, Mr. Isaac N
Deardorff, Canal Dover Tuscarawas coun-
ty, Ohio.

IMPROVED TURBINE WHEEL.

The invention herewith illustrated is an improvement in
the gates and chutes of a turbine, in order that an unbroken
sheet of water may be admitted to strike the wheel without
becoming expanded or interrupted, and this whether the gate
be fully or partially open. The issues or guide chutes are
opened from their inner ends,and the water brought at once
in contact with the buckets of the wheel. By
this means, it is claimed, the greatest possi-
ble percentage of power with a partially drawn
gate is obtained, and it is said that there jsno de-
crease of power when the gates are partially
closed. The inventor asserts that,if there be
any loss, it must be when the issues are fully
open.

Fig. 1 shows the device in perspective, and
Figs. 2 and 3 are respectively vertical and hori-
zontal sections. A, in the latter illustrations, is
a rotating gate placed between the top and bot-
tom plates, and resting on the top of the tail
water tube, as represented in Fig. 2. In this
are made openings, B, which correspond to the
buckets of the wheel and form thwarts for ad-
mission of the water. To onegide of eachaper-
ture are keyed the adjustable wings, C, which
guide the water, in connection with the curved
chutes, D. The latter extend, in part, along the
circumference of the wheel and then turn out-
wardly. On the inner periphery of the gate, A,
is & rack, in which a pinion on the vertical rod,
E, engages, by which mechanism the gate is ro-
tated eo as to open the orifices, B, more or less,
as desired. The wings are gunided by pins, F,
when thering, A, is turned, and thereby the equal
flow of water for the different positions of the
latter is gecured, it is claimed, without break or
interruption.

This construction, it will be noted, is quite
gimple, and obviates the use of considerable me-
chanism. The whole curb, it is stated, by suita-
bly reverging it when down, can be applied to either a right
or & left hand wheel. The two sets of patterns ordinarily
required for casting either description of wheel are conse-
quently not needed, thus adding to the economy of the appa-
ratus. The gate will open under high heads about as readi-
Iy as under low ones, as the only foree to be overcome is the
mere weight of the ring which supports the pressure, The

for the application of & governor, The device is also claimed
to be free from danger of injury or obstruction from any-
thing that can come into the guides. The chutes also can-
not interfere with the gate and prevent its operation. The
invention is said to be applicable to any and all of the class
of wheels called vertical, whether they discharge the water
downward, centrally, or ontward,

The use of the internal circular gate also, it is believed,
permits of the constructing of a cheap wheel of wood, by
setting the guide chutes of blocke of that material between
the floor of the flume and the upper curb of plank, and gri-

Fig.1
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DEARDORFF'S STOVE FOR SMOKE HOUSES.

ping with scantling frame. The ring may be made of square
bar iron rolled in circular form, and plates of boiler iron cut
to required width and length, and fastened to the circle by
rivets. In time of drought, the quantity of water used may
be regulated by attaching strips of plank upon the faces of
the guide chutes.

Patented through the Scientific American Patent Agency,
September 9, 1873. For further particulars address the in-

HERRIMAN'S IMPROVED TURBINE WHEEL,

ventor, Mr, Angus A, Herriman, Owen Sound, Ontario, Ca-
nada,

Electro-Sympathetic Clocks,

Among the many objects of interest in the recent Art Bx.
hibition of Dundes, perhaps few things excited more intersst
among the visitors than a clock worked by electricity in eon.
nection with anormal or master clock. Messrs. Ritohie and
Song, of Edinburgh, whose names are familisr in conneetion
with the time-gun signal, introduced the system soms time
gince, and this system the present clocks are intended to .
lustrate. The master clock, which is one merely of an or.
dinary kind, requiring to be wound up periodically, is placed
on the platform of the large hall. The oscillations of Ity
pendulum are used to complete contaet be.
tween the poles of a galvanic battery on the
top of the clock case. There are two celly
of the ordinary Daniell’s sulphate of copper
battery, one pole of each being placed in
metallic connection with the gas pipe, and
the other pole terminating in a slender
spring, against which the pendulum rod im.
pinges; and while contact is thus obtained
alternately with one or other epring, & cur-
rent of positive or negative electricity Iy
sent through the pendulum rod, along the
insulated wire connected withit to the other
end of the hall, where the sympathetie clock
is placed. This differs from previous elec-
tric clocks, and is provided with & magnetic
pendulum, consisting of & wooden rod hay.
ing a bollow coil or bobbin of insulated cop-
per wire, the ends of which are attached to
the suspension springs on which the penda-
lum is hung. A double bundle of perma-
nent msgnets is fixed in the center of this
bobbin, their similar poles being placed to-
wards each other. An attraction to and ra-
pulsion from the poles of the magnet hung
in the center of the coil is caused by the
passage of the currents of electricity through the wire coil
of the pendulum, in which motion is thus produced and
maintained. The makers have constructed & simple but ef-
fective escapement, or rather propelment, by which two
arms are alternately raised by the pendulum out of action
with the record wheel of the clockwork, and when released,
by mere force of gravity, push forward the wheel work and

applinnce, being thus balanced under &1l heads, is well fitted

o
To IMPROVE T ADIESION OF GUM ArAnic, —Itis a well
known fact that gum arabic will not cause some kinds of
blotting paper to adhere, This may be remedied by adding,
to eight ounces of the concentrated solution, 16 grains of
aluminum sulphate. Alum snswers also, but not so well.

hands by sudden and decided steps, which are thus registered
by the hands of the clock. There is such & pecu-
liarity in the construction of the pallets that no
probable force can push forward the hands beyond
the fixed stops, and no power l2ss than the weirht
of the gravity arm will drive the wheel work back
wards.

The difference between this system and that
which works electric clocks hitherto in use is that
the passing currents of electricity are employed
merely to maintain motion in the pendulum, which
is effected by a very weak battery; and from the
great momentum, these currents may be intermit.
ted or the wire cut for even two minutes at o time
without destroying the coincidence of time shown
by the sympathetic clock, which is dependent on
the motion of its own pendulum, and not in any
way upon the power of the battery. This allowa
the opportunity of causing severnl clocks attached
to the same wire circuit to report their accuracy by
making each clock at a certain second to cut the
wire connection during that gecond, and thus the
flow of the current is prevented. By means of o
galvanometer placed n the wire these dropped se-
conds ars obgerved, and the correctness of the ro.
spective clocks guaranteed. Whatever the num.
ber of clocks placed on the sanme wire cireult, sll
of thom will, of course, act in unison with the
beat of the normal or master clock.—7ke Eugi:
naor.

— -
Coffee nnd MIK as an Allment,

The stimulating and tonic effect of coffee nlono
i# well known, and also the value of milk alone as
an aliment, and of them both when taken alone at long In-
tervals. Abbé Moigno states, however, that ywhen mixed they
form a compound absolutely indigestible and unassimilable
He attributes this to the fact that coffee is rich in tannin, and
that its mixture with milk transforms the albumen and
casein into o sort of Indigestible and imputregeible sub-
stance, ny I8 formed in the tan vat when anbmal esue 18
placed in it,
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A NEW BIRD OF PARADISE,

Three speciens of birds of Paradige, hitherto unknown to | ure is applied should have s discharge ply
ornithologists, have recently been discovered {n the lslands | The oils thus obtained are impare, but extraneo

of the Malayan archipelago, the aborigina] home of all the
tribo. Weillustrate herewith one of the thin billed kind, named
(after the eminent naturalist Elliott) the epimachus Ellioti

Before presenting this interesting nov elty to our

family to which it belongs.
of Paradise have reached us In & perfect state,
more than & century the natives of the Molucen Islands seem
10 have been aware of their value, and to have omployed
them ns articles of commerce. The British M usenm, in ---'-m
mon with other collections, still contains oxamplos of Para
dise birds with mutilated wings and without feet; and this
was 8o generally their condition that two skins of Paradicca
papuana, in that natlonal collection, wore thought to be
splendid examples in their day, since they actunlly possessed
the latter, X
I'he specimen we here-
with llustrate forms a se
cond species of the gonuw
epimachus, the only repre
pontative of which was o,
spectonus, from New Guinen,
n bird which, if remarkable
for Its plumage, wass at
least one of the oldest and
best known of the birds of
Paradise. Itis therefore of
grent interest to procure a
second and thoroughly dis-
tinet species after the lupse
of wo many years, It Is
enplly distinguished from
its nlly by its violet or pur-
ple tail, in addition to ita
small size: and, regarding
ita plumage, we quote (says
the London Field, from
which we take the llustra.
tion) the following remarks
from Mr, Elliott's work :
The epimachus Ellioti is
only about two thirds the
nize of its large relative (e.
speciosus); but it is pos.
sessed of far more brilliant
colors in its plumage, and
in the sunlight must pre-
sent & beautiful appearance
indeod, asita rich velvety
feathers show off their
changeable hues of purple
and green, with the metal-
lic colors of the tips of the
side plumes flashing on the
eye as the bird raises them
tremblingly over its wings.
The broad il feathers,
with their amethyst dyes,
look not unlike watered
gilk, and are of a velvety
goftness, as is indeed the
entire plumage of the body.

S
-

Essential Olls.

Essential oils sre vola-
tile, and may be distitled
without  decomposition ;
they are the product of
flowers, plants, fruits, or
the juice of certain odorife.
rous woods. Essential olls
differ from the fixed vils ob-
tained from fatty substan-
ces; for while the latter are
compounds of glycerin and
fatty acids, the former are
generally hydrocarbons, but
gometimes contain also ox-
ygen ond sulphur,  The
fixed oils combine with al.
kalies to form sonps, but
the easentinl oils do not,
Al essentinl oils have pow-
erful odors, and many of
them have a hot, nromatic taste. The odor is sometimes
agreeable, and at other times repulsive, The most fragrant
aro oil of rose, jessamine, tuberose, orange flowers, helio-
trope, violet, bergamot, and lavender, Paper ia rendered
permanently transparent by an application of fixed olls; but
only temporarily go by the use of volatile preparations, Ea-
wential oils are goluble in alcohol and ether; but only partisl-
)y %0 when immersed in water, Many of them are found
ready formed in plants, and give the peculinr odor to the
Jonves, flowers, &nd fruits which make the acquaintance of
our olfactories.

The volatile oils are, in many instances, itomerie, that is,
compored of the same olements and the same proportions,
but with different properties, Chemical sclence, however,
Las not yet been able to convert the one into the other, most
probably on acecunt of the different groupings of the same
number of elements,

0il of lemon and ofl of orange peel are obtained by placing
the rinds in & linen cloth snd subjecting them to & powerful

)
pressure between fron plates

| poparated by care ful Olteation,

It is but of late years that birds | the still, 1 almost

although for ‘ scquires a red color it

The vesse!l in which the press

18 mattar is

Orange lowers, or nsroll, has

the same chemical composition as the nboy but Is possenn d

of more fragrance, In obtaining the last named, more cars

. :

readery | 1s necessary, and the petals are subjected to distillation w ith
wo mway glance for & moment at the other membars of the | the vaporof water

Ol of

colorless ; but lv_\ nge and exposure it poon

orange flowers, when fresh from

is casily rendered soluble inaleobol,
and Is extensively ased in the manufacture of cologne wa
ter Ol of rose 18 the most oxpensive as well

I'here are two

‘Illxrllll'. of all the essentinl olls varioties of

this article, ons of which Is obtained from the East Indles,

nnd I8 the product of the ross moschata; the other comes | easily soluble in aleohol, ether, snd the fixed olls,

from the Levant, and is obtained from rose semporoirens
tho east, the petals of the rose and other flowers are collve.
ted, immersed in spring water, and afterward exposed to the

direst rays of the sun, In the course of & fow duys yellow

A NEW BIRD OF PARADISE.

drops of oil collect on top, and are taken up by a bunch of
cotton tied to the end of a stick, When suflicient is gathered
in this way, the oil is pressed out of the cotton, In some
gections the whole flower is subjeoted to distillation, the calyx
remaining entire ss it is plucked from the ptem. In Egypt
the petals of flowers, and especially roges, are subjectod to
distillation with water in copperstills. Some manufacturers
of essentinl oils place alternate Inyors of rose leaves and se-
same seeds in a vessel, whore they aro allowed to remain
about u fortnight, when freshi Inyors of roses nre ndded, and
this operation s repeated several times, or until tho seods
have absorbed sufficient oil, whon they are subjected to
pressure, the rose oil collecting on top, nnd the oil of the se.
same seeds pepurating and settling to the bottom,  Ollof rose
is & thick yellow liquid, which solidifies at s low tempora-
ture, and becomes a viscid mags. Whon concentrated, itg
odor i8 80 strong ns to cause headacho, sud it is only when
diluted that its fragrance can be best approciatod, Tty swool

ness I8 not injured by the action of sulphurio acid,

| tallow or lard, and in this manner their ol

an the most | by distillation with water: it i

There are sald to be over one hundred varletios of essen

- v . 1.4
e at the bottom. | tial olls, very similsr in chemical properties, but differiog

greatly in waste and smell, The oll is Lidden sway io Histle

. : v ! 1
eolls whickh require to be broken before the Hower exudes Its

renl fragrance, Violet, heliotrope, and several other delieate
orption in ms 1ed

perfumes are subjocted to infusion and al

Jessninine, taberose, and other Howers tha injure d by
heat are subjected to absarption alone. Thin process in ox
tennively used In several parts of Fragoe, and Is termed on

.

Oll of eamphor s obtained from the wood or gum

flovrag:
nbsequently purified by r¢
]n-t'ﬂl sublimation. The wood, however, In Lhe most gene
Is insoluble in water, but

Ol of

rally used for this purpose. It

In | turpentine is obtained by distilling the erude jules alene or

in water, and Is made pure by repeated rectilication with

water, It isa colorless liquid witl strong aromatic but

disagreeabls odor. It is of great value in the arte, and for
medicinal purpose Oll of
juniper bas & different com-
position, but s obtained

from fresh berries after be-
iog pounded thoroughly and
macerated goveral hours in
The sul o)
cess of distillation is much

the same¢

water, ont pro-
respect to
Olls of

mlock are ob-

tarpenting

fras and |

FOrFeN.

tsined in & manner sinilar
to the distillation of most
woods and barks, but re-

quire very carcfal prepsra-
tion, a8 well ar appiication
of the required means to ob-
tain satisfactory and profit-

New York Mer-

’

able results, ..

cantile Jour

Dry Plate Photography.

Mr. H.
the following formuls: He
mixed thirty grains of crys-
tallized bromide of cadminm
and fifteen grains of prrox-
¥lin with one ounce of ether
snd one
cotton giving a powdery col-
Iodion, not succeeding like
one that gave a tough film
In alevel stereo-developing
glass dish, he poured ope
ounce of the above, and,
after leaving it for about
two hours to =et, he filled
up the dish with kis bath
solation of silver, of about
seventy grains strength,
After a time he raised the
film with a silver fruoit
knife to allow the solution
to flow underneath, and left
it to soak a little longer.
After pourivg off the bath
solution he poured on his
first washing water, which,
from constant use, contained
about five grains of silver
to the ounce, This was lelt
on the film about half an
hour, and then saved for
fature use. The dish was
then filled up with rain wa-
ter, leaving it two or three
hours, and washing agaia
until all milkiness bad dis-
appeared, Afier well drain.
ing, the film was hung up
to dry by artificial heat, as
it took too long to dry other-
wize. The pellicie was then
of a very horny nature, and
could be cat and Kept till
wanted ; of conrse the wash.
ing had to be conducted in
the dark room. With one
ounce of the pellicle, he made two ounces of ewulsion by
ndding equal quantitios of ether and aleohol, and to that
quantity he added forty minims of o sixty.-graio tannin solu-
tlon, When the pellicls dissolved—which took some time
unless constantly shaken up—he coated hig plates, placing
thom at once in his drying box without any further washicg,
using no substratum, He preferred an edgiog of indis rub.
ber solution before pouring on the ewulsion. In develop-
ment he first moistened his plates with pure aleokol, washed
with water, and then developed with o threo grain solution
of pyrogallic acld, adding one drop of a twonty. grain solu-
tion of bromide of potassium and one drop of a sixty.grain
golution of bicarbonate of ammonia.

-

DuRrING the past ten yoars, the screw has ontirely replaced
the paddle in transatlantic navigation, the weight of warine
engines bas diminished one half, the steam prosaure has
quadrupled, and the consumption of coal Ly decreased two
thirds,

Houlgrave gives

oance of aloohol,




ASTRONOMICAL NOTES.

‘ OnsgnvaTory oF Vassarn COLLEGR,
rthe computations of the following notes (which are
ximate only) aud for most of the observations, I am

d to students, M. M,

4 Posltlons of Plancts for April, 1874,

f Mercury.

This planet, which was #o beautiful in the evening twi-

ght in March, risesin April before tho sun, and should be
ooked for in the morning. Its doclination is so much far-
hier south than in March that it cannot bo so well seen.

On the 1st of April, Mercury rises about 5 A. M,, and
sots at 4h. Stm. P. M. On tho 80th, Meroury rises at 4h.
10m. A. M., and sets at 4h. 47m. P. M,

Venuns.

On the 1st of April, Venus rises at 6h, 14m. A, M., and
gets at 7h. 6m. P. M. On the 30th, Venus rises at Sh. 40m.
A. M., and sets at 8h. 19m. P. M.

Venus should be seen after sunsot, almost directly in the
gun's path on the first half of the month; after that date it
will be further north than the sun and can be seen for some
time after sanset. Venusand the moon will be in conjune-
tion on the 17th.

Mars,

Mars will at present scarcely repay the observer who at-

tempts to study its phenomena, even with the aid of a good

On the 1st, Mars rises at 6L, 51lm, A. M, and sots at 8h,
35m.P.M. On the 30th, Mars risos ot 5h, 34m. A, M., and
sets at Sh. 30m. P. M.

Jupltor,

On April 1, Jupiter rises at 4h, 50m, P, M., and sets at 5h.
14m. A. M. On the 80th, it rises at 9h. 43m, P. M., and sets
at 8h. 15m. the next morning.

Jupiter is the great beauty of our evening skies all
through the month, It should be observed between 0 P. M,
and midnight, when it is not far from meridian, Ita motion
among the stars is retrograde, or toward the west, and it is
so greas that from night to night its change of place can be
detected.

The phenomena resulting from the motions of the sat-
ellites on the 7th and 15th of the month are very interesting,
and some of them can be seen with a small telescope. On
the 7th the fourth satellite will disappear by eclipse—it will
pass into the shadow of Jupiter, and before it comes out the
first satellite will disappear by transit—that is, it will be
projected on the fuce of Jupiter and will be lost in the light
of the planet.

On the evening of the 15th, the fourth and second satellites
of Jupiter make transits across the face of the planet nearly
st the same time ; with a powerful telescope both will be seen
projected on the disk, but they cannot be detected by a tele-
scope of low power; they will be lost in the light of Jupiter,
and the planet will geem to have but two moons.

Saturn,

Saturn is very unfavorably situated, as it is far south, rises
in the early morning and sets on the 1st alittle after 1 P. M,
and on the 30th before noon.

Uranus,

Uranus is well situated for observation, but requires a
& pretty good telescope to render it interesting. It rises on
April 1 at Oh. 42m. P. M., and sets at 8h. Tm. the next
morning. On the 30th, Uranus rises at 10h. 49m. A. M,
having setat 1h. 18m. on the morning of thst day.

Neptune.

It is useless to attempt observations on Neptune at pres-
eat. It comes to the meridian nearly at the sume time with
the sun, and makes nearly the same diurnal path.

Meoteors,

But few meteora bave been seen during February and the
first half of March. The only one reported of any consid-
erable size was seen on February 28, south of Sirius, at 8h.
30m. P. M. The moon was nearly full, yet it appeared
H brighter than Jupiter. Several meteors were seen between
8 and 9 P. M. of the 15th of March,

Barometer and Thermometer,
The meteorological journal from Februsry 14 to March
. 14 gives the highest barometer, February 25, 3051 ; the low-

est barometer, March 10, 20°46: the highest thermometer,

March 4. at2P. M, 53°; the lowest thermometer, Febru-

ary 18.at 7 A. M., 11°,

Amount of Raln,
The rain which fell during the night of February 20

_ amounted to 0-21 incles.
t The rain which fell between the afternoon of February
| 22 and the morning of February 28 amounted to 0°28 inches,
The rain which fell during she night of March3 and the
| morning of March 4 amounted to 0°16 inches,

&
-

A Street ¥Fire,

In this city, recently, a one horse truck laden with twenty-
seven cases of naphtha was being driven up Third avenue by
an employee of the Gas Meter's Saving Company. When
near 14ch street, the driver struck a mateh and threw the end
of it smong thecans. In an instant the whole contents were
in & bisze, The driver #prang out and left the vehicle to ita
fate. The horse, & fine young snlmal, reared and plunged
with fright, but the trsces and Lartess confined him to the
burning pile.
socity, riding up ona car, sprang off at the spot, and, under
& scorching fire, unhitchied the animal and sayed it from s
horrible death. In ten minutes the wagon was a small heap
of charred fragments. The fiames reaclied the top story of

-

Superintendent Hartfield, of Mr. - Bergh's | c

Scientific American,

The Basking Shark.

An Interesting ichthyological discovery has lately been
mnde by Professor Steenstrup, of Copenhagen. He finds
that cortain comblike bodies, which have beon supposed to be
appendagen of the skin of certain sharks, are really shifting
organg appended to the interior of the gill apertures of the
basking shork ; and he infers that this fish, the largest shark
of the northern reglons, which attaing a length of thirty. five
foot or moro, lives, like the still more gigantic whales, upon
the bodies of small marine animals gtrained from the water
by these peculinr fringes, The very fine rays composing
the fringes are five or six inches long, and were some yeurs
ago shown by Professor Hanover to consist of dentine, so
that each of them may bo regarded as, to a certain extent, the
analogue of n tooth. It is remarkable that Bishop Gunnerus,
who originally described the basking shark (selachus maxi-
mus) and regarded it as the fish that swallowed the prophet

a century ago,—Science Gossip.

PRIZE For AN ALOOROLOMETER.—M. Léon Say has proposed
10 one of the commissions of the French Assembly that & prize
of 200 francs should be offered for the discovery of a process
by which it may be possible to determine iinmediately and
practically the amount of aleohol in any mixture, no matter
how composed, The commission voted unanimously in favor
of the proposal, and M. Dampierre was charged to draw up
o report on the subject.

A Repprsin BROWN PAint ror Woon.—The wood is first
washad with a solution of 1 1b, cupric sulphate in 1 gallon of
water, and then with 4§ 1b. potasssum ferrocyanide dissolved
in 1 gallon of water. The resulting brown cupric fer-
rocyanide withstands the weather, and is not attacked by in-
sects. Itmay be covered, if desired, with a coat of linseed oil
varnish.

e e—

Mr, W. R. Norris, the inventor of the diagonal planer il-
lustrated on page 198 of our last issue, desires us to sta‘e
that the capacity for work of his machine is fifty doors, each
2 feet 6 inches by 6 feet 6 inches,per hour,and not per day, as
stated in the description.

IMPORTANCE OF ADVERTISING,

Thoe valuo of advertising s s0 well understood by old established business
firms that a hint to them I8 unnecessary ; but to persons establishing anew
business, or having for sale anew article,or wishing to sell & patent,or find
a manufscturer to work 1t : upon such & clams, we would {mpress the impor-

through which to do it.

In this matter, discretion Is to bo used at first ; but experience will soon
determine that papers or magazines having the largest circulation, among
the class of persons most likely 1o be Interested In the article for sale, will

all kinds of machinery, and to the vendors of any new article In the
mechanical line, we belleve there ls 0o ether source from which the adver-
tiser can get a3 speedy returns as through the sdvertising colnmns of the
SCIEXTIFIC ANERICAN.

We do not make these suggestions merely to incresse our advertistog
pstronsge, but to direct p how Lo In thelr own business,

The SCIENTIFIO AMERICAN has o circulation of more than 42,000 coples
per week, which Is probably greater than the combined circulation of all
the other papers of {ts kind published In toe woriu,

the house at the corner of 13th stroetand Third avenue. An | {he s Invention, s ssction declares thad
nlarm of fire was sounded by telegraph, and the hook and | or by reaso ohad e ‘mlgd':' 2‘3'1“
Indder apparatus was quickly on the spot and assisted to put | lence, accldent, or mistake, and b AL
tention, the Coinmissioner 1k lll:fmol
out the flames. 1o ”“'f A NEW Ohe to ge enn th
. Lo e olbato oF & pekwt 1 e et aie
. :;‘ve or invalid by reason of » dc‘l“ﬁu ::l‘nn

Jonah notlced the existence of these branchial sieves more than | pro.

tance of advertising. The next thing to be considered is the medium :"

be the chespest, and bring the quickest returns. To the manufacturer of five years

¢ patentee had clalmed more
rinen by lnadvertence, sCchiant. oy iot L
ntention. Unless thews cireumstances ex
cuaracter, Ioan find no nulr: Ly by which
A patent;as he i wn officer of special and Il':?
be restricted to the partioular oai tion
these requirements of law, bunnll:‘lmlgg origing
orative nor invalld, and If no error has
mmﬂka. thore must be A presumption o
haw nbandoned to the m? of the vu{)l
yonted, but which bhe did not include
Tho Inw prosumes that every one
his nvention tn specifications
bin disooyery an he des

Alros Lo t .
haw nv?‘rloo od anything wllhl'v':"{h%c: b’: %'3,'3?-5“:;%:%"? &y
e brings himeelf withi nte,  Wh
0 vory, the law
him, but will ¢ him to en,
o o ot Onifisu Wl

renderhin patent on thatgroun i
wmunde {;mcl ontionn. The dl;{:l“ydafln.ﬂl:‘ﬂ'nﬁ?:f ﬂ;ll
0N on he knows all 1

10 his own case, but, thron
has fallod to ?::lm wll of his dm;o .l"lycg gk lv't‘l?ﬁ'ﬁ'tu ?&“Tfﬁ?&'
notunll locnndY W rolgru e oﬂ'n:"m ﬂh
:‘u“;.n:c 0 may have been misled from any of the eauses montionsd n
Conrts of equity very oﬂa:'snnt rellof In casos of

nmgn whon &
marflorfous case In extabliiy by the plea A
remedy s re ﬁum by vﬂl-uub{uhoz l‘“ g’. l."..‘ u‘a
Congroms bhnd the same rules In view when it exten

slmilar casos under the patent law which they snscted,

It Is conceded tha
i

the Supreme Court haw deel
nting of & rolssued patent closes a'l ing
vertency, scoldent, or mistake. A Aump
0fs have been Iy made, and that they
berty Lo re-examine o

A

other tribunal is at

soch proofs If lald before him when the l:' o aneh the

ropor Judge of thelr -n&cl ney and cy lway Umpson,
R e e

rosum 2

lssued, and the proofs sre beron nlpto :c mm‘ul?l‘l?d. "I.!m e it

e leuty it ompmieary b 4 ST f W IRk
cy 0
l:u onogleu r{qnllll:i of the m'um e t:

conformity to
O hls cane Beafford doring iia litesime: ed o
K hils lfeume never proten: j
hin patent was lnoeentlve. or that the s ulﬂo‘n nt‘ver‘: 3'«'?.3':'1'-‘.' n
Any respect, or that he bad omitted or added loowolnul)y‘or mistake
On the conrary lio niways claimed for it the highest merlt s ctica
uti m.{‘ The evideoco fo the case of Sayles eu. Hap) .nooab consent
on this spplication, establishes beyond any doubt that it VA uzn
Inveution, und, ns one of the witnesses expresmes 1L, a ot ron, 3
emeient (arm linplomont. 1t appears that more tha 13 i
bad been manvfactured under the patent up to the thme
1866, nud sold to the public, Another ciroumstance of mug
1+ not to be overlooked (n this connection, and 1€ In
nal patent had been obtained, Staftord made further
the same cultivator, and for one of these he procured a
ISR OF s modetfo poTe naprore R bt
er improvement, w
After bie death; and duriug all the g Ny Whs mployed In mm
models of new rovements apon his invention there In no,t a m‘-§
n P
‘-o ed

peal of thin Kitd, ;

evidence tending to show that gn claimed thers was anyth!
the specifications which be had Al Mice when
B
Hee! ulte clear, upon this state o
tended Lo p&untmon lhpnon he had carefully and dia?t‘cl‘y‘% - 'l.': -
original application, and that eve hlnioeln which he might have In.
c"ﬁn.tﬁd ?R“ l|?= l&nﬂt B;"ﬁ‘i :o‘l.l I.b:g g"‘(u the publie, Th lltul’oll.
prove’thn purposes of one now desd. ol el ol
It I» noticeable that the application for the relssue states none of
causes mentioned In the statute for which a new patent
and carcful examinations of the proofs discloses the
cle of evidence has bren taken to sustaln these pre requl

No presumption can provail here that the would
be!hc case if a patent bad issued, and cAD
Arise upon The Caso As 1t now stands I8 that what be
did not foclude In his specifications.

Wo are aware that the Commissioner hss t

sbandonmen
what he deems proof of the public use of the lnvention for several
revious to the of the originsl patent. While we
ot o g dctinay 5 e subjoch (AEeh i Copbection wit th tcis
en! o ny s sul ,taken lu connection -
[ havealready mentioned, adds considerable force 'o the presumpiion that
Stafford never tutended to patent what Is now claimed.

He maae bis first mschine (o 1512, and 1t com ended 1n a rude form all
the elements of the combination for which In he obtalned a patont, It
was a two wheeled straddle row cultivator, with plows on cach side, so as
tocultivate s whole row at a time, with & seat for the driver, drawn by two
moles, an as ﬁ;.od work as o single plow. To expiain the delay which

k first machine, until he obtained his patent,
10 1861, the appellants clalmed to have
tnesses that di

the efforts of 40 many persons; but if the cl
e A TIowa, 84 & st o b e
plows, and & € 5
oo des B Galedt for s cutivior srawruly, Sach » chuim
not a Ty
that, It p%luubu atall, it bas never been deserted and abandoned by the

u"f'-"-?f-'o( the opinlon that the decision of the Commissioner should be

Soms ¢ sslon occurred during the argument concerning the jurisdic-
tion o? "u:OIN 0 b appeal from a decision of the Commissioner of Pat-
e forty-elghth section of the act provides for the appeal, and the
rects that the appellant shall file In the Patent Office bis
of appeal Ip writiog, and the ftioth section enacts thatthe court

Inventions Patented in England by Americans.
[Compiled from the Commisioners of Patenta’ Journal.)
From February 24 to March 2, 184, Inclusive.

CARTEIDGE MACHINERY ~C. H. Webb, Brooklyn, N, Y.
COREUGATING Maomixx.~H. W. Lafferty «f al., Gloucester, N. J.
Exxry GRINDING.—C. Heaton (of New York city), Loodon, England.
FzEp WaTEr Hxaren, x10.—1. P. Magoon, 8t. Johnsbury, Vi,
Froox CovERIXG.—J.L. Kendall, Foxboro', Mass.
JoumwalL Box.—J. N. Smith, Jersey city, N.J.
Loox Hazxzss, x10.—J, Sladdin, Lawrence, Masm,
Presxevine Ecos.—D. Miles, Doston, Mass,
Sewivo Macmixx.~L. M. Siager (of New York city), Palgnton, England,
TwisTixo FRIxes.—W. Brooks, Remington, Vi

DECISIONS OF THE COURTS,

Supreme Court===District of Columbin,
CONKELIN AND STAFFORD, ~FATENT STRADDLING CULTIVATON,
[Application for relssue.—Appeal from the Commissloner of Patents,—
Docision March 2, 1834, )

Opinlon of the court delivered by MacArthur, Judge:

TKr appeal In this case is from a declslun of the Commissioner of Patonts
refusing to grant & relssue of & patent to the representatives of g de-
cessed Inventor. The refusal to allow the relssue 18 placed by the Com-
missioner on the ground that the clstms for which the relssus s denfed
have been abandoned to the public use, and are, thorefore, not patenta-
ble. The facts of the case are as follows:

Danlel 8, Staflord made application for Jettars patent August 80, 1860, for
% new and geeful Improvement in corn cultivators, which he deseribed In
bis specification as that kKind of cultivator that ean be ralsed or lowered, or

turned to the right or left, by the operator from his seat on the machine,
80 84 to adapt the machine 1or passing over or turning Lo one side of an
obatruction, or Lo cause 1L Lo follow the erooks in the rows of plants. Aund

this 15 followed by an elaborate description of the Invention (n all its de.
talls. The original patent was issued to him January 15, 1881, embrseing
three clatms: First, IL#- combination which enabled the driver to gulde the
machine 80 as to follow the erooks in the rows of plants ; second, the com
binstion of the seat and the bent axio; and third, the long bent share blades
or cutters for the purposs of throwing the loossned roll toward the plants
In 15864 Danfel 8, Stafiord died, sand on the 13th September, 1570, his as
signes snd widow, who has since married and = now Mra, Conklin, filed an
appilestion for a relasue, embracing seven clalms, five of which were
allowed, and two of them were rejected for the reason already mentioned,
that Staflord had abandoned the sabject matter of such claims previous to
the lasaing of the original patent, hese clalion are in the following lan

The combination, In & steaddle row enltivator, of two wheels, B, ao axle,
2, frame, A, and series of plowe, G, arranged In (W0 Zungs, 50 as to till or
cultivats the sol) on both sldes of & siagle row of plants simultancously as
sot forth

Ao the combipation, 1a » straddle row cultivator, of two wheels, B, an
sxie, C.frame, A series of plows, G, armanged 1o LWO gangs, and & soat, E,
for the driver. for the purposos sct forth,

The Application for the relarun was necossarily imade nnder the afry&nird
soction of the revised patent law of 1890, which see1ns ta be the only provi

400 In the statute authorizing the Comuismiouer L6 lssue & now patosd Zor

5 vise the deolslon appealed from, and that such revision shall be
::;234 10 the point sot loprmn the reasons of appeal. A ority of the
court aro of opinion that by a true lnterpretation of those sections we can
only examinn into the reasons of appeal, and the record and proceedings,
#0 far A they apply theroto, for the purpese of ascertaining whether the
Commissioner has made an erroneous decision ; and that we cannot revise
the decislon on any other ground than that upon which theapplication wes
rejected. In the case now under consideration the relssue was denled for
the reason tbat the lnventor had abandoned to pudblic use the subject
matter of his two clalms, and the appellants assign their reasons for
appealing to be that the Commissioner erred in refusipg the claim on the
und of abandonment., The issue Is thus clearly defined in the mode
mmnm by the law, and we are forbldden to sel the decision aslde on
any other und. Nor cin we go into the record at large for the general
seelng whether the decision 1s rlght on some other groand, not
’n O tanl nor stated In the of appeal.
1t has been snggested that & case may occur in which the true
of error are not set forth in the reasons of appeal, and yet the
sustainable on some other ground. It is, however, a sufficient answer to
this view that 1t is not our duty to put a forced construction on statutes
to remedy supposed evils. Besldes, If the party wishes to test his general
right to & patent, he can do 8o under the Afty-secend section, which de-
clares |h-rhn may have a 01l in s court of equity if he has been refused one
e v Gostmed i to dispose of this polnt 1o the present case
ve deetno proper .
lo‘r':hg.pﬁrpon,ul uulln‘:the practice on & puted polat 1o thls clas

oasen,
o‘nn the question of jurisdiction, Judge Olin dissented.

* + + e Commissioner, he says, as near as 1 understand the rosson
assigned by him for his refusal to reissue this patent with the improved
a|wcﬂn¢-l|ou- roposed, holds that where a patentee has boen experinents
tng by way of "mmoﬂnx his machine for a perfod of about tweuly years,
std then applies for a patent for his Improvementsand s patent is granted
for all hio asks as his Invention, and after the lapse of some oight or ten

ears, during which this machine has been manofactured and scatterod
‘mndun over the country, the patentee shall be deemed (o have aban.
doned to publio use all such inventions ordevices (o the original patent for
whioh lie did not ask protection in his application for the original patent

granted him,

[ think the r tng of the C fenl r by which he arrived at that
conclusion ix sound ; and still I think he might well have placed his deolsion
upon the ground that, by law, the fscts of this case did not authorize the
relssue of the Stafford patent, = * ¢
No new matter, the statute says. shall be Introduced (ato the specifics:
tions, tor, 1o case of & machine patent, shall the model or drawlngs be
amended except oach by the other
What I» here meant by the statute which says that upon the relssue of &
patent * o new matier shall be (ntroduced Into the specifieation,* gto,?
I suderstand 1t Lo mean this, and this only, that upon the relssue of & pal-
ent, the patentee Is allowed to surrender bis specifications In sueh & way
as 10 render valld and operative the patent originally granted, bhut that no
new matter shall be Introduced (nto the relssued patent which was not
clatmed in the original application and specifications. By new matter s
here obviously meant setting up & new olalm forsome patentable device or
Invention 'h(fb was not clslmed (o the original patent. My cobclusing s,
therefore, that this caxe, all the facts sppeartng before us, did not authorize
the Commissioner of Patenis to grant & relssue of the patent In this
Chhe, & *

From the clalms, as sot forth ta this application for s relasue of the Staf.
ford patent, it will be clearly seen that an attempt is made (o straddle ooer
every possible invention and tmprovement Xnown in this kind of machine,
and to render thom all subject to the p-{menl Of & royaity 10 the asignee
of Stafford, and to his widow, M, Conkiin,

TWell, we think the Commissloner mighthave paused before graniing such
An fxtraordinary ciaim

K. L. Stanton and 4. MacCallum,counsel for appeliant,

Marcus| 8. Hophina, 1or the Commissioner of Patenta,
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Becent American and Soveign Patents.

Improved Spring HBottom CQot,

Pranols B, Lord and Herman K. Manchard, Cambeidgeport, Maws.—The
framo conststs of two alde bars counected at thelr ends by two cross strips
and near thelr onds by two cross bars, The legs are plyoted to the side
bars, and the lower parts of each palr aro connected Ly m oross strip, In
tho ends of the cross strips are formod slots, the Inner parts of which are
made suMclently Iarge to recslve the hesds of the braoes, and thelr outer
parts aro made DATFOW Lo Ot apon the necks of snid Braces. The latter are
pivoted 1o the #lde bars [n such a position that thetr hoads, when the legs
are extonded, may pass through the larger parts of the slots In the cross
strips, The braces are then sipped olose up to the legs, which hrings thelr
necks (nto the narrow parts of the slots in the cross strips, and securely
fasteas the sald legs In place. This construction enables the legs and braces
to be turned up along the laner sides of the side bars, 50 As 1o be entirely
out of the way, and adapt the cot for uso asa bed bottom, or enable It to be
compastly packed for transportation or storage.

Iwmprovod Sawing Machine.

Harvey Morey and Samuel H, Dellah, Cameron, Tex.—~A frame, mounted
on & low truck, has horizontal ways for a saw frame to slide forward and
backward In, the saw projecting at one side of the frame. The frame is
also provided with vertical ways, Into which the saw can be shifted when
1t I desired (0 saw felled trees fnto blocks. This saw frame has » forked
pitman rod attached to each end, one of which (s connected directly to
the crank of & driving shaft, and the other is connectod (o A rook lever,
whioh 18 counooted to anothoer orank on sald shaft, the two oranks belng
arranged at opposite sldes of the axis, The saw framoe has & food porew,
ro arrangod that it oan fead the frame forward and back, while sald frame
reciprocatos to work the saw.

Improved Device for Emptying Carboys.

Hugh R, F. Koechling, New York eity.—This 1s an improved devige for
remoying acids and other Hgulds from carboys and other vessels by atmos-
pherlc pressure, and without agitating sald lquids or disturbing aoy sed!-
ment that may be in sald vessols, By sultable conxtruction, when the pla.
ton of an alr pump Is drawn upward, an upper valve s closod by the pros-
Auro of tho air within the bottle, proventing the escape of the alr from the
Iatter, A lower valve is then raised by the pressure of the outer alrallow-
{ng sald outer alr to enter the barrel of the alr pump. As the plston s
forced downward, the pressure of the alr forced out of the barrel closes
the lower valve, and, opening the upper valve, passes Into the bottle,
where {tapressure will force the liquid contatued tn sald bottle out through
a siphon-ahaped tube Into the recelver,

Improved Cultivator and Plow.

Jumes B, Lucas, Pellsville, 111, —The axle is bent four times to form a
middle bow. The tongue Is secared to the hounds, and the rear part of
the latter 10 the axle, near ita outer bends. Braces are attached to the
axle andto the hounds. To the forward end of the plow beam are secured
the ends of two bars, which are pivoted to couplings, by which they are
connected with the axle. Another brace baris pivoted to & coupling, by
which It 1s connected to the axie, and {s placed upon the mold board side
of the beam, 1ts vearend belug bout to lie along the stde of (he sald beam,
and to pass through the loop of the coupling attached to the plow beam,
Thisconstruction allows the plow to have enough lateral movement to pass
around stones and other obstructions, snd to enable it to be ralsed and
swang bencath the framework of the machine, By operating a lever, the
forward end of the plow beam may be rajsed from the ground, sllowing the
plow to run upon {ta foot or heel,

Improved Facking Box.

Willlam D, Woodruff, Loulsyille, Ky ~The bottom has clests fastened
upon the upper alde along the edges, and projecting at tho ends, The
top of the box has sfmilar cleats on the under side. The sldo ploces ex:
tend beyond the ends of the top snd bottom boards as far as cleats-do,
and they also have a cleat extending across the inside at each end. The
end boards have a cleat at the lower end, extending across the inside.
To set up the box, the cotiom islaid at the ends on the cleats of the end
pleces, which are set upright ; the aide pleces are then lald at thelr lower
odges on the bottom, between the edges of the end plecos and cleats.
Thesn, after flllng the box, the top is lald on between the upper projecting
end of the end boards, with 1ts cleat ide of and fining the upper
edges of the side boards: then binding cleats are put on between the
upper ends of the end pleces and the upper alde of the top, and fastened
by screws screwed obliquely Into the end pleces. To take {t apart after
uspackiog it, the screws are taken out, after which all the parts csa be
readily separated and packed away In s small pile.

Improved Flour aund Middlings Parifier.

George W. Brown, Metropolls, I1l.—The general 1dea of this Invention Is
10 enable the attendant to force uny amount of alr that may be required
Into the chest or lnside the reel, or both, and withdraw It, as may be re-
quired for the different kinds, qualities, and concitions of graln, suitable
valves belng employed to regulate and control the currents. By long
trunks along the top of the chest communicating with two alr chambers,
alr mély be blown {nto the reel space with the pressure fan, or sucked out
to draw out lmpurities with the other. By trunksalong the aldes of the
reel above the fall boards, air Is to be forced (n below the reel to clesn the
fall boards and facllitate the descent of the flowr to the conveyer below,
also to act on the underside of the reel. A perforated tube on the shaft
facilitates the separation of the material bolted by the jeta of air it lets In.
from the pressure chamber. Coarse wire wings on the perforated tube
separate the materfal falling on them. A smooth ring, fitted in the en-
larged portion of the reel at the mouth of the funnel, carries the remaln-
ing unbolted material quickly under or beyond the mouth of the fuonel
10 the coarse tall screen beyond, or o be passed out at the tall end to a
receiver below. The funoel is for drawing the tmpurities out of that
portion of the reel through which the fine matters are bolted, whiles pre-
veating the sscape of the coarser particles from the tall portion. The ma-
terial collecting In the suction chamber is removed from time to ume
through & sultable sperture therefor lu the case, having & gate for clos
log 1t

Improved Cano Harvestor.

Felix L. Corvantes, Cardenas, Cuba.~This invention conslsta of & hare
veater outter adapted for cutting a single row of cane, with an endless
bottom carrier and two or more slde carriers between two high sides of a
supporting case. The cane I held vertically, and carriod against a series
of horizontal saws on & vortical abaft, which cut the éane Into short sec-
tons for conyenience in handliug, The tops are also out oft and delivered
1uL0 & receptacle for fodder, while the cane 1a passod Into s wagon to be
conveyed to the sugar mill

Tmproved Kot Loggling.

Samuel Baron, New York ity ~This Inyention conalate of knlt logglngs
for 1adies and ohildren, haviog an extension above the knoe withan elss-
tie (o the top, and Also having & contracted portion Immediately below
e knee, formed by shortening the stltches, in which elastics way or may
Bot be used. The object b to provide leggloge which will cover the kuee
and s portlon of the leg above, and retain thelr position,

fmproved 01l Mtono Holder,

Ears G, W, lull, Hooslok Falls, N. Y.~This Invention consiats in an ofl
stone holder made Lo revolve on pivots, and having three faces, with ad.
Justable clamps and screws for sccuring the oll stones. By making the
eylinder to hold two or more stones, which may be of different degrees
of finences, it I & great convenience In sbarpening tools.

Improved Steel for Sharpening Knives,

Owesn W. Taft, Brookiyn, N. ¥.~Thie favention relates 1o a knife-sharp.
ouing stoel possesalng poculiaritios of conatruction caleulated to render

much more sMelant and for a longor period than other stocls, It con.
Ista 1o o sarlon of blados wet radlally around & rod or stook, which s at-
~ taghed to & haudle of suitable forui, hess blades are employed for the
bouefit of the Anklos of thelr onter odyes for koife-sharpening purposss
“which are more efclent than can be formed oo s steel rod by the con.
 eAye flules or Erooves, or the flle surfaces with which stecls are armed

thelr form s batter adapted for action on the knife edge; and it s such
that the edges do not become dalled by wear, but are adspted to to self
aharpening, or If noosssary they oan be fled or ground sharp, A patent
tor thin doyice has nlso boen applied for In Eogland,

Tmproved Frult Masher nnd Sifter,

Charles 8. Buokiin, Rod Dank, N, J,~This fnvention Is an lmproved mi-
chine for rubbing tomatoes and stralning out the seeds in making catsup,
The tomatoss are Introduced through & hopper, and fall into s semi eylin-
drioal wire cloth sereen, thraugh which they are rubbed by s cam on & lon
gitudinal shaft., They then pass 1o & Jower scroen which may be suitably
taclined, which Is suficiently fine to prevent the passage of the secds,

Improved Pross,

John W, Flelds, Sherman, Texas. —The press cose 1s arranged horizon-
tally, and contalns a follower which has gulde pulleys on its rod, Ropes
pass over theso pulleys and around afixed wheel, by rotating which a to-
snd-fro metion s imparted to the follower,

Improved Klectrode Handle for Mediceal Use,

Jerome Kldder, New York elty,—~This Invention provides, for electiro-
medical purposes, an improved double electrode for facilitating the adjust
ment of the amount of surface required, and the convenlence of manipu-
lating tho carrent, It conslsta of adouble electrode, so constructed that
both poles of the electrie current can be bhrought to 1t and still be insan
Iated from each othar, 8o that one pole of the current will be recelved In
the hand that holds the elootrode, while the other pole may be applied to
other parts of the body, thas using the samo with one hand, leaving the
other free for other purposes,

Improved Cultlvator,

Innne Cory, Dalton, Ind,—~An arched bar Is secured to the deiver's sent no
that both may be moved forward or back, to adjust the sest so that the
wolght of the driver may propoerly balance the machine. Stirrnpa for the
driver’s feet are secured to the rear ends of side bars by the clamps that
secure the ends of the arched bar, and may bo rilsed or Jowered,as the
length of the driver's legs may require. The middle parts of the side bars
are connected by an arched bar, the ends of which are secured to sald
bars, and fta middle part deprossed to briog (L Into proper position for
the resr end of the tongue to be attached to ft, the alde bends glving
space for the plow handles whon the plows are ralsed from the ground,
The forward e¢nds of the alde bars are connected by another bar, the end
parts of which are horizontal, and the middie part arched to allow the
plows to be pivoted In front, the handles to rise up,and the Implements
1o be moved Iaterally or vertically.

Improved Axle Nut Fastening.

Rolla B, Jones, Plllar Polat, N, Y.—This lovention consists of a efreom-
ferential groove, extending about half around the axle near the end, a
pawl In & recess in the bore of the nut, adapted to fall {nto sald groove
when the not is fitted on the axle, and s alide bolt In the nut, adapted to
slide over the paw] by the action of a spring, after it hss fallen Into the
groove,and lock It fast, obviating screw threads. The nut s fastened
more securely than It can be by screwing on.

Improved Razor.

George A. Whitmarsh, Colton, N. Y., sssignor to himself and F. E. Miner,
New York city ~Thisinyvention has for 1ts object to fmprove the construo-
tion of razors, 00 that they may be more conveniently and safely held in
position to be used, It consiata In a razor blade made with a short cutting
part and a long shank having a thumb rost formed upon it.

Improved Fountain Pen.

David L. Latourette, New York city.—~The penholder consists of a tubu-
Iar base, which screws to the end of s tubular handle, which Is the Ink
fountain, The Ink Inshut off from the base by a disk and packing,or ground
metallic joint, near the uppor end of the Iatter. A feeding tube extends
from this disk down throogh the base,along the back of the pen, to dellver
the (nk upon it. A caplllary foeder of thread fs arranged in the orifice of
the feeding tube, and in connection with the back of the pen, to cause an
oven flow, An adjustable cap Is screwed on the lower end of the feeding
tube to regulate the flow of ok, and a spring of pecallar construction is
combined with the base plece for holding pens of different sizes and forms.
To's fuvention wss [llustrated and described on page 175 of our current
volume.

Improved Chair Neat,

Thomas W. Moore, New York city, assignor to Fannle N. Moore, Plain-
field, N. J.—A serfes of springs are arranged parallel to each other. and
fastened at each end to opposite sides of the frame, These springs are
crimped or corrugated to allow for a proper degree of contraction and ex-
pansion, and also are bent at (ntervals to form spaces for the recoption of
flat transverse plecea. The latter are (nterlaced with the springs at rego-
lar Intervals, are paraliel to each other, and secured by fastenings, If de-
sired, Tha flat pleces give s smooth face 10 tho seat or back of a chalir
but others of a different shape may be emplayed to prevent the projection
of the corrugations from being unpleasant to the aitter,

Stop Mechanism for Spinning and Doubling Machkines.

George Kraink, Paterson, N. J., assignor to himself and John Francon
same place.—The first part of this invention copsists of the bolster pro-
jecting below the bolster rall, and having the loose pulley of the sapindle on
1t, #0 that the spindle will be freed from the friction of the pulley when the
belt I8 running on 1t, and thus will always atop when the belt fs thrown oft,
The second part conslats of mechanism such that, when o thread breaks and
one of the faller wires falls, it will swing a tongue forward Into the path of
a projection on a reciprocating bar. The toogue will thus be moved power-
fully by the laitor, 50 as to release the trip rod 1o stop the machine. The
third part of the Inventian consists of a plece of cloth or other substance,
and s slide with wedge-llke prongs, combined with the bobbin on which
the thread winds from the spindle, the friction roller which turns the bob-
bin,and the falllng rod by which the spindle belts are thrown off when a
thread breaks, 50 that, when the rod falls, the c¢loth and the wedges will be
moved forward between the bobbin and the friction roller. The cloth
then stops the bobbdin, o that It will not continue to draw the thread from
the spindies after they are stopped. The wedges g0 under the journals or
pivols of the bodbdin to Jift It, so that 1t will not press the cloth on the fric-
tion roller during the stoppage, and thus protect it as much as possible from
‘wear by the roller.

Improved Spool Box,

Benjamin ¥, Oarpenter, Rosells, N, J,—A stand Is rigidly attaghed to the
battom of & rotary spool box, The thread from the spools, of whioh there
are s number disposed on pivots on the bottom of the box, Is carried up
through a diak plate level with the top of the cover. ‘The holes In this diak
are numbered on the top to indlcate the number of the thread. Therels a
wheel formed of piates, sround the periphory of which ts placed o close
splral wire for holding tho thresd when (€ ts bolog out, The throad, as it is
carciod up from the plate, s passed botweon two of the convolutions of the
aplenl, and Ia compressed suftiolently to hold 1t for outting, The ontter Is
nemtotroulay In form, wnd Is attached to the top of the wheel diak, st (ts
ends, and (s coverad by » spiral. The throad s carrled over the Iatter and
forced down between two of the convolutions on the edge of the catter,
and s thus readily severed. In thas catting the thread, the Angers of the
operator are protected by the spiml.

Improved Check Valve,

Marshall T, Dayidson, Brooklyn, N. V. —This Invention consists In the
combination of a globeshaped elbow having & horfzontal valve seat, with
a8 scrow oup arranged vertically above the seat, with a ring -shaped exten.
slon for gulding the valve in a vertical direction,. ‘The globe-ssaped albow
forma Ab annular chamber aronnd the cup-ahaped seat, through which the
steam or waler Is easlly conducted to the exit pipe, thelr return belng
checked In an effeciive manner by thelr vertioal down ward presure oxerted
on the Yalve, secaring 1t more Ughtly In Ita seat, Tho valve works thus
onally In both directions, and forms, by (ts posttion at the elbow joint of the
pipos, s conventent and eMelont conneotion,

Improved Dress FProtector,

Edward G, Kelloy, Brooklyn, N. Y. —Thls fnvention conslata of & dress
protector of apiral wire, bont o such shape as (s found most conventens
for attsohment and protection, sod attached eolther directly to the trail
Of tho dross or Lo & ploce of 0loth Lo be appiled Lo the dross.

ved Tee-Snow Scraper.

Heory Little, mdul:;:::. X.Y.~This s s machine for soraping the -n::
trot the strface of loe, preparatory to sawing and hervesting It. Thet %
wide BOAFds of the nachine sre of nuch dimensions as will enable them
contaln enough snow for s load, ‘Theirresr ends mestatan sogle. To "':
Jower part of one of the side boards Ia attached a bar, the rear end of whie
projects, snd has an eye formed In 1t to recelve the pintle formed upon the
rear end of u leyer, which i« pivoted to the other of the side boards, To the
toner side of the rear ends of the side bosrds are attached two vertics
bars, the upper ouds of which project above ihe upper edges of sald sifde
boards, and are hinged to each other, so that the lower parts of the sald
ends may spread apart to discharge collected snow. The forward ends of
the side boards are connected and held at the proper distance spart by a
rod, and the boards are kept from spresding too far spart by stop bars,
Thore 14 & platform for the driveg to stand upon, the ends of which pass
through keapors attached to the apper edges of the sida bosrds, 8o that the
sald platform will not interfers with the proper operstion of the said side
boards. In using tho scraper, it is drawn to the place whence the snow Is
10 be scraped ; the side boards are then brought Into s vertical position;
the laver and bar are connected together; and the seraper Is drawn (o the
place where the snow is to badeposited. The lever is then operated to dis-
connect it from the bar and discharge the collected snow, and the scraper
! drawn back for another load.

Improeved Binders' Attachment for Harvesters.

Wesley C, Dentler, Palmyrs, Neb.—This {uvention s an Improved bundle-
carrying sttachment for harvesters for recelving the bundies when bound,
and enabling them to be dropped together when s suficlent number lins
been oolleoted, To curved braces are pivoted the carriers, the fnner ends
of which are bent upward to rest againat the edges of the tables, aod the
outer ends nre similarly corved to prevent the bundles placed upon them
from silpping oft. The carriers are connected with cranks formed upon the
ends of nshaft, To the latter is attached an arm, the end of which is hent
At right angles 10 be caught by » spring catch, to hold the carriers in place
when ralsed into position to recelve the bundles. The spring eateh s so
formed that one of the binders, with his foot, can resdily detach it, and
allow the carriers to be lowered by the welght of the bundles, which bon.
dles then allde off. A carved spring s 5o arracged with the arm ss Lo ralse
the carrlars Into position to recelve the bundles, when the arm s caught
and held by the spring cateh, locking the carriers in position, By this con.
struction the bundles can be dropped In rows, s0 that they can be readily
shocked, and #0 that the shocks can de more convenlently and quickly
loaded upon » wagon. This construction also prevents the waste of grals
from scattering, and from its belog shelled out by throwicg the bundles
apon the ground as they are bound.

Improved Cattle Stanchion.

Hosea Willard, Vergennes, Vi, —~There s a pivoted revolviag frame, con,
slsting of two stanchions conaected together by horizontal pleces. One
stanchion {s mevable {n & slot, 80 a8 to admit the head of the animal, and is
longer than the other, so that It may be slipped Into slots In the cap 1o
make the frame fast. At other times the frame s allowed to revolve In
elther direction, sccording to the position of the saimal.

Improved Saw Jointer,

Edwin Gowdy, Pettisville, Ohlo.—~This {nvention s an lmproved machine
for dressing and truing the teeth of circular and other saws. It conalats of
o base plece, with o longitudinal screw for carryiog o file holder with files
firmly secured by & key and washer. After the teeth of the saw have besn
swaged, and the shorter teeth ralsed sufficlently to strike the first file. the
file holder Is adjusted on thesaw so that the same runs steadily between end
torews, By turning, then, the saw backward, the first file acts as & gage and
files on the clrcumferential edge of the teeth, drossing them smoothly and
evenly, Tho key Is then loosened and taken out with the front file and
washer., The file holder is then screwed forward and the side fles adjusted
tothe saw, which Is then passed several times along the same until the
rough slde edge of the teeth {a taken off, and a smooth and square edge s
produced. The fle holder Is then carried dack, requiring. after being once
set, but little adjastment, which ls, however, easfly obtained by detaching
the sliding fle holder and adjusting the bottom set screws,

Improved Three Cslinder Engine.

Pallip T. Brownell, Elinirs, N. Y.—~This {aventton ls an mproved bushing
for the crank pin of a three-cylinder engine, and an improved olling devices
for the same. The sectional dush for the wrist or crank pin of the engine
ts cut longitudinally into four equal parts, which are arrsaged sround the
pin within the eyes of radial sliding rods, snd are secured to sald eyes, one
to each, (n such positions as to give the proper bearing upon the pin. The
Inner surfaces of the eyes are »o formed 33 to permit & free Movement sver
the parts of the bush that are fastened to the other eyes. The shaft has &
disk sttached Lo 1ts larer ond, and the wrist pln projects therefrom in
plane eccentrie, but parallel to sald shaft  Thus at each revolution the pin
describes a cirole. whose centoer (s the axis of the shaft. The ofl for lubrl-
cating the bushings Is held (n and supplied from & cup which Is attached
fixedly to the pin, but is arranged eccentrically thereto, and concentrically
with the shaft, When the engine s at rest, the ofl remalos In the lower
portion of the cup. When In motion, the oll Is distributed lo the cap and
carried around by centritugal force, finding 1t3 way to the bearings.

Improved Mud Fender for E rinns,

Austin P, Speed, Loulsville, Ky,—~This 1s a device for protecting the
boots and legs of persons riding upon horseback from belng spattered with
mud. It eonslsts fuaatoel frame, to which is attached a boot of such size
83 o receive the 100t of the rider, and within which the stirrop bangs free.
The oot cobalats of a sole having an upwardly projecting flange sttached
1o It, except at one side, which 1a left open, and the upper edge of its closed
side {s attached to the covered frame.

Improved Ear Cleaner,

Moritz Lelner, New York city.—This invention is an instrument for
cleaning the ear, and It consists In & twisted stem of metal, having s swad
or buld of some 0ft elastic subatance at one end, attached by an eye in one
e2d of the stem, and & spoon OF AcTAPer at the other end of the stem.

improved Sced Planter,

Thomoson Premly, Sweet Home, Tex., assignor of one half his right to
D.E. Hicks.~The roller, which runs upon the ground and presses the earth
on the seod, 1a supported by curyed side bara and straps, which are adjusts-
bls on the beam and atandard, 20 as to throw the roller up or down. The
friction of the roller on the ground rotates the agltator lo the seed box.
Thoplow In attached to the end of the standard, so that It can be ratsed or
loweroed, and thereby regulate the depth of furrow, 4

Tmproved Neck Tle,

Regloald R, Parker, Indianapolis, Ind.—The object of this invention 14 to
furnishod an Improved neok t1o or bow, the ends of which are stifiened fn
such n manner that thoy are provented from bocoming lup, or wrinkled
orcurled to the outslds, protecting, slso, the raw adge, and tmparting to
the whole bow a neator and better shape. The invontion conststs In a neck
te or bow provided at the under side of the corners with protecting and
stiffeaing factogs, of paper or other saltable material.

Improved Sweep for Cultivators and Plows.

Eltas Halmay, Columbun, (ia.~The middlo part of the sweep has a ridgn
formed alotig 1ta contral line and extending from the bolt hole In the stem
to, or nearly to, the polnt, while the side edges of the stem are bent to form
fanges oxtending along the upper edgesof the wings, These two COrTuga-
tlons, being thus relatively placed, prevent the shest from betng bent in
clther a vertical or hortzontal direction, and allow of the employment of
thin metal (bat s more easily worked and makes a cheaper article.

fmproved Safety Pin for Thill Couplings.
Joseph G. Dance, Long Green, Md, —This tnvention relates to a peculiar
construotion of snfety pln by whioch a thill may be coupled to s vehlels with

grant faollity, and yol 80 seourely that no Jolting or ordinary casusity wil
digpinge 11,

Improved Ship.
A.John Nell, Ashland, Ky.—~This favontion consiats tn & ship oF yeass)
having (ts lower dook made 1n three parts, the middle one resting upos
bulkboads braving tho sides of hull, and easlyremovable.
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Manufacturers ventors—A gentleman
ﬂ&mmm&&w‘-‘m&—lﬂu
st class mechsnie and soeustomed to superintend
manafacturing—wonld ke 1o engage elther as manager
OF as traveling ageot, for any Inveation of real mertt.
Partios sssistance will communicate to “Man-
n Traps on —Injeotors, Dam

ralhtor mp:an.mh.m o St, , Pbils., Pa.

ortical Screw Fruit Evaporators are the
Mﬁmwwnm In the wp:rm. The * Alden™
maehines {nfringe my patonts, For pamphlet, ndidress
Marshall l‘.\;wlm.luxﬂ. m;llmon. Md. La.
. Metal hni% ng Attachment for Lathes—
m&i& . Earlo Cuass, 213 Washington St.,
¢ NJ

Fly Trap.—Rights for Sale—49—Marcellus,

‘Stone Saws Wanted—For sawing Brown
Stone, particalarly. Manufacturers, address A.R. Wil
Jams, Titusville, Pa.

‘Spools, Button Molds, and all small turned
»ods made by H. H. Frary, Jonesville, Vt.
‘Wanted—A first class Machine, known

among Hinge Makers as a Sitting Machine, Addross
‘Wheeling Hinge Company, Wheellng, W. Va,
fum, Morphine Habit, and Drunkenness
by a former Sufferer, a Surgeon U.8. A. Book
with full particulars sent for two stamps. Address W. B
Squire, M. D,, Wortbington, Greens Co., Ind, There Is
uo humbog in this, . i A
p t Millwright, who is n
huA g::‘mlmo. oan %o » splendid business in
Plttaburgh and victnity, None but such as will work to
the nterest of thelr employers need apply, Forinfor-
mation, address John A, Hafner, Proprictor and Manu-
facturer of the Earcka Coll Springs for Mill Spiadles, 59
Water Street, Pittaburgh, Pa,
Steam Fire Engines—Philadelphia Hydrau-
e Works, Patladeiphia, P'a,
Qircular Saw Table.—See Havens' adver-
Usement, page 20,
Bone Mills and Portable Grist Mills.—Send
for Catalogue to Tally & Wilde, 20 Platt 8t,, New York,
Gold Quill-Pens—The best in use.
C. M. 1 & Co., 102 Fualton Street, New York.
Chemicals, Drugs and rare Minerals used
by manufsciurers, constanily on hand and sold by pack-
age and quantities to suit, by L. & J. W. Feuchtwanger,
Chemists, 55 Cedar St., New York.

Waterproof Enameled Papers—all colors—
for packing Lard and other olly substances, Chloride of
Lime, Soda and similar Chemicals, Cartridges, Shoe Lin-
ings, Wrapping Sosps, Smoked or Dried Meats, and De-
slccated Vegetables, Shelf Papers, and all applications
where absorption 16 to be resisted, Samples on appli-
cation. Crump's Label Press, 78 Fulton 8t., New York,

= Mauchinist's Grindstones in iron boxes,
prices reduced. J. E. Mitchell, Philadelphis, Pa.

Best Philadelphia Oak Belting and Monitor
Stitched. C. W. Aray, M'C'r, 201 Cherry St., Phlladel-
shis, Pa.

Wanted—A mechanical draftsman, weil
recommended, experi 4 in designing wood workiog
machinery. Far a pe ¢ cituation, address Loex
Box 23, Hamllton, Uhlo.

Amateur Astronomers can be furnished
with good Telescopes at reasonable prices. For partic-
nlars, address L. W. Satton, Optician, Box 218, Jerscy
City. N.J.

For descriptive circulars, and terms to
Agreata of pew and micable mechanioal novelties address
James H. White, Newark, N.J.,, Manufacturer of Sheet
and Cast Metal Small Wares.,

Best Grain Cleaner ever introduced to the
public. State and County Rights for Sale. Agents
wanted. Pateated October 1Kk, 1572, by P. Provost
Little Chute, Wis., who may dbe saddressed for particu-
Jars

Self.Cleaning Lard and Butter Cutter. Sam-
ple e, Agenis wanted, Wm. M, Bleakley, Verplanck,
Westchester County, N. Y.

One No. 4 Root Blower for Sale,
$25. Used two years. In good order,
bergh, Beading, Pa.

Steam Boller and Pipe Covering—FEconomy,
Safety, and Durability. Saves from ten to twenty per
cent. Chalmers Bpence Company, oot Esst 91h St X.Y.

Diamond Carbon, of sll sizes and shapes for
drilling rock, sawing stone, sod turning emery wheels;
Ao Glagiers' Diamonds, J. Dickinson i Nassau St.5,Y,

Engines 2 to8 H.P. N.Twiss,New Haven,Ct.

Protect your Buildin Send for testimo.
sdals. N, Y. State Roofing Co,, § Cedarst. N. Y.

Engines, Bollers, Pumps, Portable Engines
(sew & 34 hand), 1. I, Shearman, 4% Cortlandt 8t XY,
Soluble Glass, Silicates of Soda and Potass,
man by L.& J, W.Youchtwanger, New York.
Bar Lead—Machine made, of Extra Soft
Lead, cach Yar exsetly 6 or,, put up specially for the
ob;{-akt::a. Halley, Farrel & Co,, Pittsburgh, Ps,
ickel SBalts and Anodes for Plati gold
byL. &J. W, Fenchitwangsr, New York. = 2.

Scale in su’dﬂ l"l“l"'— w emove i
e 10 remove it,
oo, W, M"-,."mlﬂhu."l

Automatic Wire Rope R. R ¥
E . . R. conveys Con
Ore, &¢., without Trestle !"z::t No. & umod{-r.ﬂ.\l'

A. F. Havens Lights Tow
J ns, Factories, Ho.
ld‘J. l‘l:d Dt'cl“l!n;l :‘!I Gas, @ nmndluy,’.\'c-' )’ur'l:.
ohnson’s Universal Lathe ¢ - -
utely protectad from aire and c']:’!po.lml;tnnﬁl"m:h
fros Works, Lambertyille, X, 4.
Pat, Double Eccentric Cornioc s, m'f’
by Thomas & Robloson, Clas,, O, hu:l 25‘3:.;’..3.".‘ 8
Rue's “ Little Giant” Injectors Cheapest
and Best Botler Feader 10 tho wiarkat, W, 1L, Croee &
Co,, 9,90, 7 Liberty Streol, Xew York,

ning, Wrecking, Pumping,
un‘.".‘uuq‘wuw. rx SR vﬁff.e?mfh“ﬁ.ﬁ;f .
Aundrew’s Patent, Inside page.,

For best Presses, Dies and Frult
Bliss & Williaims, ¢or. of Pirmouth & Ju.ng'o'.'.;r.":_‘{-‘

All Fruit-can Tools,Ferracate,Bridgeton N J,

Price
J. H. Stern

AR NPTV b ea—

Srientific

Svmerican,

Attention is ealled to the Engraving in the
present No,, of my improvement in Tarbines, patentod
i Bept,, 1530, No, 142638,  Would ve giad to recelve of
fers of purchase for a portton or whole Interest in Pat-
ent, or for any part or whole or U, except N.O,, Wis,,
and Oregon, Offers respectfully sollelted, Address In.
ventor, A. A. Herrltuan, Dickey House, Dayton, Ohlo,
until 180 April; after that, Owen Sound, Ontario, until
furthoer Instructions.

A Superior Printi 'l'vle&vnph Instrument
(1he Selden Patent) for private audshort nes—awarded
the First Premium (s Sflver Medal) at Cincinnat! Expo-
sition, 1651, for * Best Telegraph Instrument for private
use"—1s offered for sale by the Mercht's M'('g and Con.
struction Co., 30 Broad $t., New York. P. 0, Box i,

Woolen and Cotton Machinery of every de-
scription tor Sale by Tully & Wilde, 20 Plate 81, No¥.

Dean’s Steamt Pumps, for all purposes; En-

r gines, Bollers, Iron and Wood Working Machiuery of

all deseriptions, W, L. Chase & Co.. 8,9, 97 Liberty
Street, Now York.

« Buperior to all others”—for all kinds of
wnrk—Lmot & Co.s Fronch Flles. They aro botter,
forged, better cut, better tempered, and cheaper than
English files, Send for Price-List, Homer Foot & Co.
Sole agonts, 2 Platt St., New York.

Price only three dollars—The Tom Thumb
Blectrie Tolegraph. A compact working Telegraph ap-
paratus, for seading messag making s, the
electric light, givlng alarms, and varfous other purposes.
Can be put In operation by any Iad. Includes battery,
kKey snd wires, Neatly packed and sent to all parts of
the world on recolpt of price, F, O, Boach & Co,, 200
Broadway, cor. Warren 8t,, Now York,

Brown's Conlyard Quarry & Contractors’ A
PAratus for olnting and conveying materisl by lron cable.
W.D, Androws & [iro, 414 Water st.N, ¥,

Partios needing estimates for Machinery
of any kind, call on, or nddross, W. L. Chnase & Co,,
93,95 97 Liborty Stroot, Now York,

For Solid Ewery Wheels and Machinery,
send to the Unlon Stone Co. Boston, Mams,, for circular,

Lathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co., Hartford, Conn.

For Solld Wrought-iron Bea:mns, eto., see ad-
vortisement. Address on Lron Mills, Pittaburgh, Pa.,
for lithograph, ote.

Temples and Oileans, Draper,Hopedale,Mass.

Hydraullo Presses and Jacks, new and pec-
ond hand, K. Lyon, f0 Grand Street, Xfow York,

Peck’s Patent D Pregs, For ciroulars,
sddross Milo, Peck & Co., New Haven, Conn,

Small Tools and Gear Wheels for Models,
Listtree, Gooduow & Wightmuan 25 Cornhill,Bonton, Ma,

By wuchlng different buttons on the desk
of the manager, he can communicate with any person in
the establishiment without leaving his seat. Tho Minia.
ture Electric Telegraph—Splendid for offices, tactorios,
shops, dwelllogs, ete. Price only ¢35, with battery, ete,,
complote for working. Made by F. C.Beach & Co,, 20
Broadway, corter Warren St,, New York., The Sclentifio
American establishmeont, New York, Is fitted with these
Instrumenta,

: EN

G. McK, does not state the materinls of
which his dried varnish consists.—A. S, will find a re-
clpe for dresaing skins {n the Indian manner on p. 206,
vol, 26—~C, H. B. Is informed that iron gss pipe isnot 5
per ccut of the total {ron manufactare.—B. B. 8, will
And full directions for solder of ail Xinds on p. 25, vol.
35.~C, L.N. will ind the directions on p. 7, vol.®,for
constructing & teiescope, trustworthy and correct.—
J.D, H, will iad instructions for skelctonizing leaves
on p. M3, vol. 23, Suggestions forpreventing echoces in
bulldings are given on p. 556, vol. 29.—J. N. F. will ind
some valusble Information on the restoration of burat
fron on p. 51, vol. 30.—E. H.B. The attraction of gravita-
tion Is the attraction of all portions of matter for each
other~A, O, W, The prismatic colorsare often visible
in a halo, or 1o a fog of any kind. There {s no generally
scceptod theory of the surora borealis. Metoorsaresup-
posed to be small portions of matter floating through
space ; they are atiractied to our center of gravity, and
become Incandescent by friction with ouratmosphere.—
AF . B.will find that amarine glue, made of best glne and
eaoutehouc, will remaln Sexible if enough caoutchone
be used.~J. W, B, of Nashville, Tean., does not send
bisnawme. —L. M. shouldspply to the master mechanle
of some rallroad for s situation ss fGreman.—W,C, T.
will find directions for bullding cement walls on this
page~M. I, W, can fasten leather to Iron by following
the directions on p. 43, vol. 26. Cementing emery to
cloth, leather, and wood, 15 described on p. 268, vol. 26.
~W.A. IL, can cast rubber by the process detalled on
p. 353, vol. 9. L. B,'s questions are Incomprehensible.
—F. L. 5.can find the proportions of aclds for slivering
glaes by experlment. We bhave never heard of any suc-
cesmlal mode of sllvering glass by clectro-deposition.
—A.B. D, will ind directions for mounting and var
nishisg chromos on p. 15, vol. 7. For plcture frame
dlling, see p. 90, vol . 90.-C. W, H. Jr. ean attach cloth
to cast lron by the process descridbed an p, 42, vol. 26,
—H.E, cantnot do harm by having an Investigation of
his engine, D, W, G. will iod & bar or chisel handy for
knockicgelinkers from the sidesof & stove.—J, A, will
fin  directions tor transferring engravings on p, 188,
vol. 30, Chioese white or the mineral off an enameled
card will do to whiten the surface ‘of the block.~W. K,
stould rend Wilson's ** Treatise on the Stea Bofler, "'—
G. F. D.oancloan hisold files by the process describod
on p. W3, vol, WG, Mcl, can utllize bis old rubber by
followingthe directions on p, 349, vol, 26.—B.J L. should
read the Instructions on p, ¥, vol. 26, for polishing
Waluut wood W, ¥, will find directions for mending
rubber boots on p. 20, vol. 8.

A A mayn: In the SCIESTIFIO AMERIOAN
of August 16, 190 (editortal on VRLILIDE rods), Itis

atated that the gas and watar pipes ought to be connec-
tod with the rod ; beoause If not, there 1a dangor that
PETAGDA (IAY recelve shoeks from such pipes by the fn.
dueed elocirielty doveloped 1o them, Now,ssthe rod
and the pipes all extend into the ground, are they not
all subatantinlly conneoted # If the water and gas pipens

of a dwolllng communieate with the ground, and
throngh It with the rod, (v any farthor connaotion neces
sary In order Lo prevout Injury by fndueed oleotrioity ?
A. The connoction with the ground Is good, but ut the

wrangend, Tho upper onds must be connected or the
resintance of the plpos ute,, themaelves will caune the
trouble mentlonod ; and also as regards the loduction,
this is an sotion in which the end of the rod nearest the
cloud s charged and not the other end In the ground.
These are A fow polnts, but one must stody the mean.

Ing of Induction, rextstance, tansion or ' potential,”
e, 10 set the whole thing olearly,

B. B. E. asks: What shape or d of
convexity must a plano.convex lens have to ensure the
least spherical aborration? A. The smallest curvature
possible, In other words, & long focus lens,

C. R, asks: How much power is saved by
1he use of sporm oll for lobrioating purposes as com-
pared with lard, tallow, or mixed ofla? A. Thero will
be from 1 to & per ceut of difforence In the friction with
different lubricants, socordiog 1o Morin's experfments.

T. M. Jr. asks: 1. Do you kpow of any
make of engines with tLe ordipary eccentiric valve cut-
ting off st both ends of the strokesiike? What would
be the advantage of such an arrangement? A, It s
sometimes done by making the lead® different at each
endof the stroke. 2, What could I do to prevent danger
to surroundiag bulldings from sparks coming out of the
stackof acupols while casting? A. We eannot recom-
mend any very rellable preveative.

A. P. G, nsks; Has any steam frigate, of
any sea-going vessol of any class, ever attained a spoed
of % miles an honr, under ordinary conditions? A, We
have seen 1t stated that one of the English blockade
runners, during the war, made a speed of 22 miles an
hour; but this tsnot well authonticatod.

S. says : Is smoking cigarettes very injuri-
ous, on account of the paper in which the tobaceo Is
wrapped? A. The paper Is injurionus, but not more so
than the vile weed (€t encloses,

F.G. W.asks: How heavy a wetht with a
fall of 20 feet will it roquire to run s sewiog machine,
on orciuary work, foran hour? A. A welght of 3,000
1ba,

H. R. G, says: I would like to mold some
rubber blocks. Eow slinll I dissolve my rubber? Would
plastorof Parls do for molds? A, Dissolve fn bisul-
phide of ecarbon. Plaster of Parls will answer for
molds.

G. W. F. says, in reply to M, who asks
what causes his pump valves to thump: “Isetup an
engine running at 130 revolutions*with a pump which
thumped. I put a bolt with a large bead up through
the afrchamber and screwed It down over the valve,not
letting the valye lift so high. Then I put a jam nut on
top to keep It from turning, putting rubber between
nut andair chamber, to make [t tight, The head of the
bolt, coming close to the valve, keeps It from lifting
too high. It has worked all right ever since. [We are
much obliged to our correspondent for this letter. Onr
readers would do good aervice If they would send us
notes of this Kindon matters of general interest.—Eps,

W. B. asks: What effect will frost or rain
nave on o wall made of water, lime, sand, and clay 7
How should these ingredients be mixed? How should
water, Ume, sand, and smsll limestone be mixed to
make s wall? How would water, lime, sand,and soft
conl einders do fora wall? A. To bulld concrete walls
it is not safe to use anything but the best cement,
broken stone, gravel, and clean abarp sand. One barrel
of the best Portland cement will be suffictent for 18
barrels of the ether Ingredients, Alling the interstices
between the particles of stone and gravel and adding
nothing to thelr bulk., The cement should be well In-
vorporated with the other ingredients, and supplfed
with sufiicient water to set well,

F. H. B. asks: What is the advan of
constructing shot guns of Iaminated steel or twist fron
barrels? Two old hunters here clalm that ashot gun
barrel made of pewter on any other material wonid
throw shot just as well as guna of the best made steel,
if they wese subjected to the same charges of powder,
and say that the material of which they are made makes
po difference in the shooting., A. Provided theshape
of the barrel 12 not changed by the discharge, we think
the old hunters are right. 1t is not difficult Lo see how-
ever, that a much I'ghter construction can be secured,
with the same strength, by making the barrels of tough
fron.

E. F. C. asks: 1. In constracting an induc-
tion coil, how many thicknessesor layers of wire should
there be In the primary coll, and why should {t be com.
posed of coarser wire than the secondary? A. From
one layer upward, although therefs but a slight galn be-
yond a certain point. It is made of coarser wire in or-
der to afford 1ess réalstance 1o the electric current, 2.
How s the secondary coll to be wound? Should It be
done by commencing st one end of the wire, and wind.
tng 1t spon the primary coll, as tbread is wound upon s
spool? A.Itisbest to wind it on fiat layers like the
colls of arope, and tnsuiate each layer from the next
by a ring of olled sllk or other insulator, 5 How many
cups of Danleil's pattery,§ Inches high by 6inches df-
ameter, wonld be required to run the ooll deseribed on
p. 8316, vol. 29, s0 85 to produce perceptible shocks? A,
Six cups of Daniell’s battery, with a properly construct.
ed coll, should give sparks several inches lu length,

J. H. D. says: 1. I am running an engine of
sbout 73 horse power, an ordinary horizontsl with com.
mon slide valye. I wish to reverse the motion or speed |
how can I best do it asl cannot very well get access to
the valve ? Anengioeer gives me the following rule:
“ Place the crank In position anawering to the end of
the stroke,and mark the valve stem with file or chisel
close up to the gland of stuffing dbox: now place the
crank on the opposits center, loosen the eccentric and
turn it round wpon the shaft unti] the mark on the
valve stemn comes ont to the edge of the gland, and fast.
en the eccentric.”™ Is this a correct rule, snd will (v
give the same lead as bhefore? [t does not seem Lo me
that It would. A, It would not giyve the same lead ; and
1f you do not know the amount, you may have 1o equal:
fze 1t by trinl at the eylinder cocks, 2. On p. Bl of your
vol.29, In ausw erto . I, DY query as to the propar
dimensions of steam and exhaust pipes, you glve a table
taken from W. 8. Auchinclom' work on valve and link
motion. What Twish to know s how 1o use the table; |
cannot exactiysee into {1, Wil you please take It &
little clearer (o7 me and soveral others 2 A, The piston
spood lu feet perminnte 1s twice the number of revolu.
tions perminute multiplied by the length of the crank
in feet. Forexample, an ongine having s dismeter of
16 tnchex anda stroke of 2 feot, making 100 ravolutions
per minute, has a platon speed of 2100 x2=400 foot per

minute. Thoaron of tho platon Ia 201 aquare inchos, and
from the table It appears that the ares of steam plpe should
b 201 50055 = 10053 square tnchios, which ocorresponds to
a dintnetor of a Bittle more than 8} inchos,

0. C. W, snys: 1 have n pipe 8 inches in-
sldo dlameter and 20 feot long, standing erect with
closed valve at the bottom, It I8 flled with water,
What Is the pressure on the valve? A, The welght of
tho water, If the valve has the samo diametor sx the
pipe. 2. How can | increase tho pressure without s
king the pipe longer or foreiog the water {n at the top
of the pipe? A, Ny dipsolying something (o the waler,
to make 1t hoavier,

L. W, asks: Willa nzineof §
ummln‘luﬁtt%  feot 1o
feat beam? [t draws 12 inches of water. The
A medium Ast bottom aud ts sharp forwand, I
Tune at M0 revolutions per minute, sud (s |
Wheel shaft in proportion of 410 1. What speed o
10 b0 obtalued, the dismetor of wheel belng § fee
1nchies, with kx10 buckete? A, With anch au engine, ¢
speed would probably not exeoed 24 miles an

H. G, C.says: Has the or rofar)
uon.llmto-;!khn"mwdﬂl ‘
(hing to do with its velocity or tne distance 1o ¥
may bo thrown by & given charge of powder?
twist diminlshes the velocity.

N. D. 8, asks: Isthere a lnw that will
derme from putting a steam saw mill on & boat
running it (by Ateaw) to any place? 1am pot s .
engineer. Can any (nspecior force me to have my |
teated agalnst my will, if {only carry my own property?
A. We do not think that your case will fall under the re-
quirements of the steambost law. o

M. W. R. asks: How can | restorethecolor
of a black silk velyet cloak that had Hme wateromfs,
turning it to a light brown? A, Parther fnjory may be
prevented by rubbiog the spot frst with dilute acw
acld and then with water, but the coloriag matier hay
been destroyed and can be restored ouly by dyelug
agaln,

A. 8, G.pays: A stream of water moves at
therate of 10 miles an hour, with a fall of | foot per
milo; what fh the momentum of the water per square
foot? A, The horse power of tho WAater per wjuars
footof croms section fs equal to the veloglty of L
ter In feot per second multiplied by 624 times the hight
dno to this veloelty, and divided by 5850, To tllustrate:
Veloelty in foet persecond =146, Hight due to this velo.
city (14'6)% +-64 4=83 feet. Horse power of water per

square foot of cross mu_—i'x“i——-x“‘ =08 nearly.

S. C. Z. asks: 1. At what part in & machine
181t that the dead polntmost frequently occurs? A, It
18 the position of the crank when the plston I8 at elther
end of the stroke. 2. Can you tell me of any chemical
that will dissolve mica? A, Most varieties are decom«
posed by salphurio or hydroehloric seld. The slilca can
then be dissolved in hydrofiuorie acld, or a solution ot
caustio alkall,

P. says: A neighbor bought n cast steel
plow and put it into gravelly soil. After uslog It half a
dsy, be found the mold board badly creased sand fur-
rowed. Hethen exchanged the ateel plow for s cast
Ironone. It Ia well known that a steel slelgh shoe sticks
worse on bare ground than a cast iron shoe, Is steel
softerthaniron? If not, how do you sccount for these
facts? A. This may be explained on the supposition
that the steel was of poor quality and badly tempered,
#0 that it was not homogeneous in texture, and did not
have the same degree of hardness throughout,

G. 0. A. asks: Will a solid ball of iron
welghing 25 1bs. fall a distance of 1,000feet quicker than
aballof thesame description weighing1 1b, 7 A. No.
2. Will a eylinder of tron 1 Inech In diameter and 12 lnch-
exlong fall 1,000 feet quicker than a cylinder 1 iuch in
diameterand 1 inch long, if dropped end foremont ? A.
No.

S, says: We have a tubular boiler
nightand day, using water pumped from the river,wi
out any filtering. We find, after running three or foor
days, that the water foams In the boller tosuch an ex-
tent that we are compellea to let the steam go down
anddraw of part of the water,and refill with fresh.
Canyou give me through the columns of your paperany
method to prevent foaming? Is the use of tallow or
any other ofly substance (njurious to aboller? We have
In use an upright boller feeder, and until recently have
used the exhaust from the pump to asalst in heating
watertor the boller, the pump piston belng lubricated
by tallow. The question has arisen whether the tallow
used would materially affect the boller or in any way
nave atendency to canse foam by enteriog into a com-
blaation with matter contatned In the water., A. The
roaming scems to be caused by Impurities In the water,
which ralse the botling polut. Blowiug off & portion of
the water at intervals may remedy (he trouble, but it

vould be better to use & feed water heater that would
extract the Impurities. Ofl and tallow will 4o 5o harm,
anless they contaln impurities,

J.E, C.asks: 1. Will it increase the draft
of a portable engline when not In motion te connect &
smuall pipe with the boller and let It extend fato the
smokeatack ? A, Yes. 2. If so, what aized pipe shounld
[ use for s 1¢ horse power engine, and how far up in the
smoke stack should it extend? A. About & quarter of
an inch In dlameter. Ban it up three or four feet,

L.E. L asks: 1. What are the proper di-
monstons for the portsa of a eylinder 4)gxé | ™o
ning 230 revolutions at @ 1bs. pressure? A, Makethe
port area one balf that of the piston. 2. What would
e the power of such an engine? A, Home power
equals pressure on plston (o pounds multiplied by plston
spoed In feet per minute, divided by 523,000,

J. G, G, G, R.says: 1. I sit opposite
stalned glase window (o church, | am shortsighted shd
eannot, with my eyes wide open, sce the saape of the
fAgores, but if | close them a Hittle, every Hitle Hue, ete.
stands out very clearly. Why is this? A, Shortalghted.
noss Is OWInE Lo A Loo groat convexity of the eye,the mys
of Hght coming to a focus before renching the retine.
The muscular action of nearly closing your eyes may
have the effect of fattenlog the humors of the eye
suficlently for distinet vislon, and of also cutting off
extrancous rays of Jlight, Mke the stop or diaphragm
used Inthetelescopo. 2. Ihave not a heavy volee, but
when I got up fn the morning (tIx & doop bass, This
continues for about an hour, and then It resumes (8
natural tone, How Is this? A, It looks as If your
volee wore notinelined to rise until ap hour after (s
owner, You had better connalt a physlolan, as this may
boowlog tosasme alight brovehial or throat complaint.
8. Would s deylee for preventing an enging from get
ting on s centor pay? A, Suoh a device might (o seme
olroumatanoes bo an hmprovement, 4, s there any
wethod by whioh s personconld copy musio fastor than
with a pan, somothingin the way of typos, eto, ¥ Al
Anfnstrament has beon Inveated by whioh, 1t s satd, In
tho mot of playing the plano, the composer's musical
thoughts are at once printed by types on a ploce of pa-
per, The Keys aotuate machinory whioh s put in mo.
ton by electricity, 5. Is there any method by which a
shortalghted porson could restore his sight to its origl-
unl quality » A, The only remedy we know of for
shortslghtodness In 10 wouar spoeciseles of the proper
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M. J, C. asks: How In steel wire tempored |

for making springs, and how oan the temper be taken
out of steol wire 5o that (t will not break?  What (s the
bont way of tempering steel tools ¥ A Btool In temperoed
by belng heated and then suddenly cooled g0 watur or
ol Tho tomper can bo drawn out by heatlug the steel,
and allowing It to cool slowly,

8, L, B, says: In your issuo of Februnry
1, MM, askn: “If T hang o rope over a 1oose pulley and
put my (oot fnaloop ih one end and take the other In
my hands to elovate mysell, what proportion of my
wolght do I pull down with my bands? My friend says
I have no adyantage over a stngle rope, 1 say | gain
nearly half. Which Is right 2" Suppose M, M, 's foal are
In tho loop and his hauds on the other end of the rope,
there (s obvionaly the same welght on each ond of the
rope, forif one end wure more heavily losded that the
other It would of course (after overcoming the friotion
of the pulley) draw the lighter end over the pulley.
M. M.'s welght then must be Just ovenly balapced be
tweoen the two enda, If he weighs 200 1ha., then each
end of the rope supporta just 10 Ibs. To sapport him.
self then he most pull down with his hands Jast 100 1.,
and to ralse himself he must pull enough more than 10
1be, to overcome the friotion and leave a alight excess
of welght on his hands, Of course with s stpgle rope
ho would pull the whole %0 Ihe,, and, equally of course,
by the pulley and loop, ete ., would gatn, ss stated, noarly
one balf his welght, A, 1t 1s a settied fact in philoso-
phy that power Is Indestructible, and can nolther be cre-
atod por destroyed by man, This belag so, there can be
no galn of power by the man, whatever arrangemoent he
uses 1o elovate himself, the work doue belng the welght
ralsed multiplied by the distance through whioh 1t was
1ifted. In thecase of the loose pulley, if the man ralses
himself with half the force required where a single rope
18 used, he exerts the force through twice the distance
that would be necossary In the case of the single
rope. Moreover, there Is some sdditionsl work re-
quired, on account of the friction of the pulley sad the
rigtdity of the cordage. Notwithstanding this, it may
bo a convenlonces to use the loose pulley, for the same
resson that other meshanioal devices are froquently
employed.

J. P, F.asks: What is the diffarence be-
tween a 3 foot wheel with 4 discharges, that will use 300
Inches of water under § feet head, set o & fume, aud
one of 4 feet dinmpter with § buckets, with seroll on
top of whoeol, uslogsame amount of water? Will the
onoin the flume ron any faster than the othoer, If both
whools are of the same sizo 7 A, This Is & matter that
oAl bent be detormined by exporiment.

(1, B, asks: 1. How many barrels of coment
will It take to bulld a house 80 feet long, 3 feet wide,
and 25 feot high, the walls to be as thick as thoy ought
to be o your judgment? A, The thickness of the walls
should be adjusted to walt the length of the wall as well
as the hight, lndependent of the welght of floors, ote,,
which they will have to support. 1f you have s oross
wall at the center of your ballding, and the conorete bo
proporly made, the walls may be 1% inches thiok, for an
ordinary load onthe floors, eto.; but without the cross.
will, 16 inches wounld be little enough for thelr thick-
ness. The concrete should be composed of one barrel
of Portland cement to 13 barrels of broken stone,
gravel, and clean sharp sand; the proportion of cement
therefore, is equal to one thirteenth of the entire wall
~for it 15 1ost in the Interstices of the stone and gravel,
If 9 feet of hight includes the foundation (which
should extend at least 4 feet deop Into the ground if
you have no cellar) thon your walllf 12{nches thick,will
contaln 4,050 cuble test, but it 16 laches thick will con-
taln 5400 cobie feet; one thirteenth of these amounts is
H11 and 415 respectively. A barrel of cement when
slacked will make about 4 cuble feet; the 12 inch wall,
therefore, will take % barrels, and the 16 Inch wall 104
barrels, 2. Is common mortar as good as cement for
batlding conerete houses ? A, No; It is the most eco-
nomical to use the beat cement.

F.0.C. H. asks: How can a })nch be put
on & boller with bolte, so 83 not to leak ? We have tried
lead, iron, and hemp with white lead, but neither would
do. A. Itshould bave a lip turned allaround It, so that
» good quantity of cement may be latroduced. The
eement should be made of red and white lead snd tron
borings, aad should be very stiff.

P. D, F.—1. A siphon can only operate when
1ts discharge orifice 1s lower than the level of Itssup-
ply. 2. Thelantern for showing psper pictures Instead
of glass transparencies, I8 coustructed llke any magic
lantern, but the ploture ls placed where the lght ususi-
Iy stands, and the light is placed at one side, 50 as to 11-
luminate the pleture. To work well a very strong light
1s required. The migeral specimen looks like s fosstl
plum. The width of the Gulf Stream Is sbout 30
miles.

D. G. says: 1. Can the insulators ordinarily
used on wires be conted, with lead, tin, or some other
materfal that will protect the {nsulating material from
decay? A. They can be coated with gutta perchs. 2.
‘What §s * static Induciion”? A. The Influence of sn
electrified body npon & body which Is not in contact
with it. 3 If copper Inad ductor than Iron, Is
It necessary that a telegraph wire made of copper
should be as large as one made of fron? A, No. 4
What size 18 the smallest copper wire which (s suficient-
Iy large for ordinary telegraphing, tension not consid-
ered? A. Itwill depend upon the current. Itis only
necessary that it shiould be large enough not to become
unduly hested. 5, fo your paper of January 3, p. 7,
the writer on sumac speaks of an acre producing uot
Jess than three tuns; does he mesn green sumac or dry?
A.Dry. 6. Howcan I obtain the Commissloner's report
spoken of there? A. Write to the Commisstoner of
Agricuiture, Washiogton, D, C.

M. J, C asks: I. Bow is brass wire tem-
pored formakiog springs 7 A. By hummeriog or rolling.
2, I there nuy way of hardentng brass so that it cannot
bonled? A, We do oot know of any method.

M.J, C asks: 1. How can cast iron be sol-
dered? A.By first tinniog it, 2. How Is cast ron hardened
#0 that It esnnot be fled? A. By cbilling It 1o the mold,
8, Cau cast fron bo weldod? A, No.

C. W, K.auks: 1, What are the improve-
ments noeded (o rotary englnos? A, Bome means of
proventing wear, 4, Is tho upoqual balance in the revol.
ving eylinder a sorfous objection ? A, Thisisobyiated n
some forme, 3. As thore can be no ahoek fo this style of
englue, would you constder & varfable cut-on of sy
uso? A, 1t will b nseful fn cases where the load (s va-

W. W, McK, anks: What is the best to do
with east fron boringa? Can 1 welt thew fn & cupols ?
WAL not tho fan or blask blow thom out? How would

40 Lo put e small portion fn esch ladle of hot fron ?
Do you think they would melt sutiolently to mako o

od sound easting? A, Your best plan will be to melt
© m firat lo 8 crueible,

G. P, 1. asks: Is there any invention used
for the purpose of detecting mineral substances In the
anrth, as, for Instance, sllver? A, No,

W. I, W, says: When we speak of tho
powaer of the Iovnr,’lhrno things are to fn» undoerstood,
the power applled, the resiatance, and the fulorum,
Some people belleve that & large water wheel 8 more
powarful than & stuall one for tho same reason that »
long lever I botter than a short one. In two overshot
Or breant wheels, one 10and the other 20 feet In dinme
tor, with buekets of equal slxe holding 200 Ibe. Watep
each, the segment to bo on or near the outslde of the
whool, with pinfon sttached on s level with wheel shiaft,
the powoer and reslstanco will bo at the same polnt
Where s the faleram? Now supposo (6 takes 200 1ha
water (1 hucketful) to start the machioery, If one
bucket, st the pluton on the small wheel, be filled with
water, thomachinery will start, Wikl any less welght of
Waler start the machinery on the large wheel? A, You
refer,as we understand you, to the supposed gain of
power by the ase of & long lever, Thuls, of course, Is &
deluslon, What the long lever nccomplishes s 1o make
s liitlo force avallable: and (o this way (L1 sotetimes
& oconvenlence,

S. G. C. says: Your answer to W, F. W,
Fobruary %, as 10 the lever principle applied to the
overshol waler wheel may be correct If only spplied to
the turning of the wheel; but when the power of the
wheel 1s appliod to the driving of machinery, | sasert
that there ls no lever principle applicable. Oune whee
will start just as much mackinery as the other, but the
Iarger wheel will continge the power twice as long s
the smallor whaeael, for the reason that the water would
remaln twion as long on the larger wheel. 1eclatio that
the power of an overshol water whee!l, whea sppiled to
driving machinery, Is just the welght of the water
1t contalng loss the friction, without any advantage of
lever parchase, Am lright? A, You have the correct
idea on the subject. No well lnformed person Imagines
that therecan be any gain of power by the use of a lever
or other mechanieal device. Tue object of the mechan«
fouldovice s to make the power avallable,

F, L. L, nsks: How can | draw the curves
on teoth of goars? Isend you s copy of s drawlng from
Armengaud’s * Practical Draftaman’s Book,” but Idonot
understand it, His rale (s: As drattsmen are generally
satisfiod with ropresenting the epleycloldal curves by
arca of clrcles, which almost colncide with them and
nearly fulfll the same conditions, such arcs must be tan.
gontin) to the radial sides of the tecth at thelr polnts of
wterseotion with the piteh cirele, They are détermined
In the following manner: Through the polnt of contact
B, draw a tangent, B O, to the piteh eirele ; then blscet

the chord, B N, which pusaesthrough the extremities of
the curve by a perpendicular, which will cut the tan.
gent, B O, In the point, O. Thin Is the center of the arc,
B M N, which very nearly colneldes with the epleyelold.
aleourve, Thesamearc 1s repeated for each slde of al)
the teeth of the ploion, the radius, B O, belug preserved
throughout, How can I find the polnt, O,and how cau
Idraw the chord, BN? [f the polat, O, s known, what
is the use of drawiag thechord, B N, and how far from
the point of contact should the polnt O be? A. The
points Band N are given, Connect them by s straight
line. Draw P O perpendicalarto B N at its middle part,
and mark the point, O, in which It cuts the tangent,
Draw the are, B M N, with the r“h'u OBorON.

H. H. C. says: A friend of mine says that
powder can be exploded fn an ordinary gun, with an or
dinary charge, without report, by olliug the barrel tube
and cap. Ithinknot. Which s right? A. It isbest to
settle sosimple & matter by direct expertment.

T.L.asks: How can I set a locomotive eccen.
tric which has slipped? A, It can be done by trial,
placing the engine at eacn end of the stroke, and trylog
thecylinder cocks.

J. P. asks: How can I secason a wooden
screw made of green hardwood timber, so that 1t will
not erack in seasoning? A. Your best plan will be to
place it in some position so that it will become seasoned
very slowly ; but even with this precaution, it is doubt-
ful if you can prevesnt cracking.

P. H. B. asks: 1. How can I make a cal-
cium lght for an experiment? A. A chesp modifica.
tion may be made by forelng & current of sir, by means
of ablowplipe, into a flame of common Hluminating
gas, and directing the fiame against a plece of chalk.
You do not send sulficlent data as o your other query,

G. A.asks: L. In spinning copper, how is
the work fastened in the iathe? A, With a clamp, 2.
Should metal or wood tools be ased? A, Very hard ma-
terial is necemary for the tool. 3, Which i the beat
wood formodels? A. Malhogany.

A. N. R, asks: Is there any instrument for
enlarging or contracting drawings 7 A, Yes. Seo en-
graviog and directions for uwe and manufacture (n Sel-
ence Record for 154

C. & P, ask: Can you lE)lvn us a recipe for
hardening cast steel mold boards of plows? We harden
with prussiate of potash, ssl sinmenise, and black oxide
of mangancse, but these, we fod, only harden on the
surface, A, You should harden the steol by the ordl
nary processes of tempering, whioh hayve boen of late
frequently desoeibed in our columnn. A fow exporimenis
will siow you the best heat,

A. H, D, uasks: How many foet board mens.
ure are thore o s scantling 2% Inohes square at one end,
and3)5 loches square at the other, and il feot In length?
A. The ordinary rule of Anding the contents, fu board
messury, of a plece of timber, In (o wmultiply the broadih
{u Inches by the depth In Inohes, and by the longth In
foet, and divide the product by 1. Where the timber
tapers rogularly, the center broadth and dopth are uned,
In the glven case, the pleco of thnber s the samie as one
baving o breadth and depth of (26-4-88)4-2 =82, Hence the

t in board will bo (32885 11) 4 12 = pised |-

G.W. A, asks: How do you caleulato the
number of square inches of & safely valve, and how
large should the pea be? A, The following formula
will enable you to determine any part of a safoty valye,
1f you know tho others: Prossure of stoam in pounds per
square luchx area of the valvo In aquaro Inohes » lover arm
of vulyes= welght of ball x lever arm of ball-fwelght of leyor
Xlover arm of lover--welght of valve and stewm x lover arm

of valve

P, T. B, says that an experience of 24 hours
will conyinee C. 1L M, that his potsto vines would all
be dead, It arsenie wore used fnstead of I'aris green.,

IR, A, B, snyn, in roply to 1, B, who ssked
by what mesns was sceurate alignment of the Hoosae
tanne sttafned : * 1 oun anawer thin, as | did 1t myself.
1o the Orat place, s Hoe was run over the mountain snd
toatod several Limes Lo #eo that 1t was exactly stralght,
Then the workiog Itues of the tanne! diverged northerly

mas!

#lx iaches lo every one hundred feet from cech end
This was 10 prevent the possidtiiity of passing in the

center without meeting.”™

H. M. P.says that (1, 8. D,, who givesa
method for Audiug the welght of & person’s head with.
out cutting It off, must try sgaio, for two ressons: 1,
Thin mothod assumes that the body, incladiog the head,
In of the same specifio gravity as water. 2. It assumen
that the head Is of the same specific gravily as the rest
of the body. The method can essily be tested bysn
experiment with an (sdisrubber-headed doll, first
weighing with the head filled with alr, and then with 1t
Alled with shot ; but the stmplest test of the principle
wonld be to fll one end of & bloek of wood with jlead,
and to welgh It with the ends slternately immersed In
water, The welght will be found the same, whetherthe
Hght or the heavy half In nbove the surfsce

J. H, W. says, in nvlnl_\' to many readers,
Who ssk how to make flour paste that will not sour :
Take 21bs, of Aour and 4 pints of water, mix part of the
water slowly with the flour, rubd up all the lumps, con-
tnue to add the remalader of the water 11l all {sadd-
o, then straln through s nupkin or colender and cook
Mlowlyistir frequontly to prevent scorching; when It
Comes to s boll, take ftoff, It ts sumelontly eold. Then
stirin halt an ounco of nitro-murintiec scld and put {o-
toan onrthen veanol to Keep, A small plece of alum, the
Alze of a chestnut, broken up snd dissolved in the ws-
tor, has s tendency to whiten the paste. Paste required
1o ho made white shouid be cooked, If ao'd isused, in a
porcelain vessel, Cooking paste too muach hss a ten-
deney to destroy its adhestvo property,

N, K. W, says, in reply to F, H. M, who
nuked for the best way to wash flannels: Supposing this
fnquiry to wean without fulling or tarnlog them yellow,
I will glve a modus operandi, which I have found satis-
factory: Shave n lttle white soap Into a pall, and pour
on It water nearly botling hot to dissolve i, adding, 1f
you ohoowse, a tablespoonful of spirits of ammonis.
Pour the hot suds upon the fannels in a tub, and use a
good pounder or s machine, as the water needs to be of
too high n temporature for the hands. Wring the flan-
noels, and put them (uto s second water, ko the first ex-
copt with less sonp, and use sngain the pounder or ma-
chine. Rab the solled spots (o the suds as hot as you
can bear; but never rub soap on the spots. Wring the
flannels as dry as you ean with a good wringer, and put
them on s line In & brisk, drying sir. The hotter they
are when wrung, and the sooner they dry, the better.
Thelr color may be Improved by a lttle bluing; and1f
they are well froned before getting quite dry, fulling s
prevented,

B, W.says, inreply to M. S. W.'s three
questions as to contraction of the horse's hoof: The
contraction of the hoof Is brooght on by cuttlng the
frog, aud by ignorance in setting the shoe, by carryiog
the seating or bevel of the upper side of the shoe o far
back that the heel rests on the slope of the seating,
otherwise on two Inclined planes: zo that every step
presses the heel together. The frog, havisg been cut,
loses fts clasticity and resistance. The heel should
rest on a tiat surfsce,and the shoe set fush with outer
shell of hoof all round, and the frog should seldom, it
ever,be cut. Nature has made ample proviston for
throwing off all superfl frog. C cted hool
operates on no part of the legadbove the fetioek joint.
The coffia joint is most affected. Your correspondent
can experiment on the seasation produced 15 contracted
hoof by putting the feet 1nto & pair of bools that are
two slzes 100 small and three sizes too narrow on the
bottoms, and walking 10 miles per day for 20 days, then
standing in them all of the next dayon a hard floor,
This will give him a better idea of what causes the
lamencss than can be described.

J. W. P, says: 1. I have a quantity of bees-
wax that has been used for deatal parposes ; It has be-
come mixed with plaster of Paris, gutta percha, and the
dirt from the laboratory. How can Iseparate the pure
wax from the mixture? 2. Can old and brittle gutta
percha be made over again, so as to work like new?
JoJ.J. aske: Is there 8 compounnd that will foree the
beard to grow faster than it will of itself ? E. F, G.
sk : Is therenny way of photograpbing s poaltive ple-
ture on glass directly, s0 as to answer for 3 magle lan
tern alide? Isthereany way of changing a negative
into a positive?—A. E, C. asks : Which can be drawn
mwore easilya large or small axied wagon® Most farmers
clatm that a woodenaxie fn a pipe box can be drawn
more easily,on bador rough roads, than an Iron axle, bes
causelt Is nrgor.—~G. J. anks : Can any one glve the for-
muls forthe enamel used on engineers’ fnstrumonts,
which Is called tho bronze Anlsh?—A.B.D.asks: In whay

nershould a ¢ mouth blowpipe ho applied to
thoflamoe and work 1o get the best effect In soldering
(hard and soft) and in sssaylog and experimenting with
ores and metala?—0. D, M, asks : Does the rapldity in
which the tomporatare of stecl 1s chianged havo a ten.
denoy to detomper Lk, proyviding the temperature s not
ralned above 234% Fah.? For Hluatration, take a razor
alntemporaturo of 100 and plungoe (tinto bolllng water,
Willthis detemper It to an Injurfous exteat? Does it
fnjure o razor at all to put it into bolllng water? What
In the rationale of the detempering of steel? Isit ef-
footed by a rearrangement of molooules, pris It a de-
parbonization P=W. K, 8, usks: Canuny one start and
atop a0 homwe power engine by telegraph ? 1f a0, how)
M, J, M. swaken: How aroe clooks finiabied, and what
Kind of varnish (s usod P=C, L, ssks: How can | con:
structa migroseope (With £wo leases) strong onough to
seo distinetly the snimalcnlm In water? 2, Why ls a
@lnasoan proteoted from burstfug, when belug flled
with hot frult, If a knife or spoon s placed ppright o
tho can?—W, K, B, asks: What 18 the bost and most
durable whitewash known, for outdoor work ?-N. L. F.
aaka: I avossol of water 1s revolved so that the con.
tonts willbe oloyatod at the outslde, and a serios of end.
1onu chatng, provided with foats, arranged oyor pulloys
Insueh o manner that they will ascend at the outslde
and desoond noar the conter of motion, whore the water
s conslderably lower, Wil the goequal hight of the col-
umng o which the ehalnsare  morsed lmpart motlon

u; the chalns, and If not, why s the buoysat effect ¢
the Hguid (o this case different from what It1s when &
rest?
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On a Ball dropped into the Earth,ete, By
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On an Aerial Electric Ship. By C. W. W,
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On a Gasoline Aceident,

Coirespondents tn diflerent parts of the country sak :
Who sellss plow that will scour as well In black pratrie
land (Texas) as in & sandy »0ll? Who mukes sawing
machines forfelling treos? Who makes magnets to or
der? What s the best protector fur wood work exposed
to the weather? Who maxes cork cutfing mschinery ?
Who makes machines for packiog coffee, etc  In paper ?*
Who makes furnaces for restoring spent alkalies? Wheo
makes twist dnlls, of differeat Kinds? Who hasa pat
ent plan for bulldiog lime kilns? Who makes from alat
blinds, sultable for drick-fronted bulldings ? Who wakes
portable paper boats? Makers of the sbove articles
will probably promote thelr Interests by advertisiog,
in reply,in the SOIENTIFIO AMERICAN.

Seversl correspondents requesat us to publish replien
to thelr enquiries about the patentabliity of thelr in-
ventions, ete. Sach enquiries will only be snswered by
letter, and the partfes should glve thelr addresses,

Correspondents who write 1o ask the address of certaly
manafacturers, or whers specified articles are to be had
also those haviug goods for salo, or who want to fod
partners, shounld send with thelr commuonications an
amount sufficient to cover tho cost of pablication ander
the head of “ Business and Parsonal,” which {s specially
devoted to soch enquiries,

[OFFICIAL.]
Index of Inventions

FOR WHICH

Letters Patent of the United States
WERE GRANTED IN THE WEEK ENDING

March 3, 1874,

AND EACH BEARING THAT DATE.,
[Thoss marked (r) are relssued patents.)

Acid, making scetic, L. Bramlen. . ...cccovvverccae. MHEOIT
Addressing machine, L. Balley............ oy
Agricaltural implements, teetk for, J. King.
Alarm, fire, A. F.& F. B, Johuson.........
Altitade Instrument, H. Linton,
Auger, earth, G. M. Filstead. ..
Awl haft, T. Harrington...
Awnlog, C. L. Barnes_.
Bag holder,J. Mayell ... _.....
Bale tie, cotton, J. B. Keanedy..
Dark from logs, removing, G. Am
Barrel head, P, H. Griswold...
Bath tub plug, etc., A.C. Brownell......
Bedstead for woven wire mattress, J. G. Smith,, 185304
Bench plage, Q. Rice....oociiiiiiinn un
Billiard table chalk box, H. W. Collender...
Biiliard tadle design, N. Stoll (r)
Biind aud sash fastener, W, O. Pond .,
Bollers, etc., covering for steam, J. N. Colby.
Bolt, beal, J. KInmer.. .....csssevseassones
Boot and shoe fnsole, Teague & Clark...
Boot soles, squaring, J. B, Reed.....coovvnnrnnnnn. 1SS
Bottliug and corking machine, J. & D, Fergus, ... 148,198
Butter worker, A. J. Dibble............

Callper, E. Horton . ...ccoevvvnnes
Camera, portable, C. A. Agren
Can, milk transportation, G. W, Fluke,,
Caodlestick, D. Bourland.....covvuins
Car axle journal bearing, J. MeGee
Car brake, tie, W. V. Robot:
Car brake mechanism, C, H. Hadley,
Car coupling, R. Gilchriat, .........
Car coupling, M. B, Marcum. .,
Car coupling, W, Michael........
Car, dumplag, E. M. Hesselbom....

« 108,060

Car ventilator, rallroad, G. E. Crutchfeld. ., . . 348153
Card teoth, setting, S. E. Galld, ... ovvnnaainnns e 188000
Cargo, preventing shifting of, R, Quintsvalle..... 15,140
Carrlage curtain fastening, Mannfhr & Ruodes,., 148104

< S48

Carriage safoty strap, J, FArels, cooievieaannan
Carrlage spring, J. W, Gosling......
Caster for trunks, M, Schwerln (r)....
Casting mold beards, chill for, J. Oliver.
Casting mwold boands, ohtll tor, J. Ollyer,
Chatr, folding, G, MOAICOr. (o ivvinnreanananan
Chimney aweeping apparatus, J, M. Carless.
Churn, rotary, O Cary...cancerasasnnssassnas s HEATE
Clgar boxes, rovenue guard for, W. Wohltmann, . 148,184
Clamp, book, 1, SOAWHIRNL. e ivneaniniassencannnes MSHH
Clamp, rope, I, ' SmIh o iagans ceneae DIEQAS
Cloth, ate., apparatus for stretehing, I, B, Palmer 145,088
Cloth shearing, A BrowWh. civiiniiinnes
Clothes pin, Reld & Berry. .,
Cluteh, machinery, A, 8, Bean.......
Cooler, milk, Porter, Faster, & Eaton,
Corn orlb, J. M, Wit ...,
Cotton gin, K. Bucklin, Jr...
Culluary vessel, G, R, Moore.
Cultivator, B, D, Tabaor,....
Quittvator, B. D Tabor... .. ...,
CGulttvator, cotton, K, M. Hegselbom,
Cultivator, hand, W, Marsh .........
Digger, post hole, N, W, Gay.,
Ditehing machine, A, M, Xelson.
Door, glass scroens, W, Tunstill

SeEranaasaes

Drilllog maching, rock, K. 8, Winohester,
Bar ring, O, F, Poreo. couy e
EJector, J. AL Cudlipp..
Ejector, W, J, Shorelf, ......
Elevator, huy, D. N. Webster. ne

Elovator, hydraulte, Johnson & Thuraby, ..., 113
Elovator, windlass water, N. B, VOsburgh, ... 18,088




i o

P

Smerican.

—_—

Traoedell. ... WSS
= vess 148,002

- 18078

pine eylinder ludbricator, C.
direct acting steam, T, Manson..
piston balance valve, & Maltby...
ine stop valve, ete., G. C, Howand,..
fzer for velicle springs, E. P Oarter..

Fog sigual, G. C. PATIION...oovresenannes

Fuel, burnlag tquid, M. Willtams.
Furnace, J. F. Bellovilleo..coomusinasaneness
Furnace deors, for, A.C. Norcross.

Farnace, reverberatory, J. 0. Stewarto ...
Fuarnace, gaseons fuel, W, & G. H. Sellers,
Gas from coal, ste., makiog, D. Davison

:::m'.l. SL IO (P).ceenciccnsannses 508

Gas stove, Witteck & Stelnmets.. Secmisacce: HBINE

m stone sawing, J. D, Busband, Jr.....
Giass in oval frames, cutting, G. Helfrich.......... HS 119
‘Graln meter, J. Hemingway.. venvss 18I0
en)oek.a.ﬁunmu......

mnuur dnwet J. F. Rlack....

‘Hog ringer, G. Stev 4

Hook, holsting, J. TADPAD. ..vovernsrsane ansesssacas nuu
) 1d e 1083

Hydrocarbons,

Indis rubber articles, making, E. R, Bart..
Insect gun, W, Kennish...oooiiieanriennee
Irom, apparatus for puddiing, J. Davies......
Jewelry, pin fastening for, Lyons & Abrabama... 148,33
Lamp, J.F. MAh. . oeveracaianrrssansrnnnass . 1808
Lamp ehfimney holder, H. T, Santord ..
Lateh and Jock combined, C. Roberts, .
Lathe, J. MORMMMIBREr. .ooviinniannnes
Last block fastentng, L. S, Wright

Liquid messure, Kller & Goetx ...... . g
Lock for doors, ete., D, Wolf,. e VAT
Loom bharness, J. Sladdin......... ces 108259

Loom tarness, makiog, J. Sladdin,
Loom selvage guard, J. Clayton...
Loom shuttle, W. M., Parker.....
Loom shuttle, W. M. Parker.
Lubricator, W, oo HB206
Mateh care or splint, J. K. Co
Measuring allk in spools, J. D. Cult
Medicalcomponnd, P, & L. Prass ...
Milstope driver, M, Holden........ooeinenn
Molding strips, sheathing curved, B. F. Gale.... 168115
Moazment, M. A. Richardson, ....ccceevevnse
Motion, prevestiog retrograde, W.Cloud. .
Mower. Jawn,J. C. & C. J. Sturgeon.....
Music Jeaf turner, G. Sweatt....
Musicsl intervals, Indicating, S. D, Tillman,
Nall plate feeder,J B, FIaney..ccoavrnavenns
Nock tie, O. Kurppers ......
Nut machine, P. Eley...
Offal, treating, W. P Johns,
Off tank fiting, H.F. & A, 8. Soyder...
Olling apparstas, pulley, C, E, Helines,
Organ stop sctton, T. Winans ...
Oversenmisg mackine, ete., E. Cornely..
Pl ik K, Gatew,........... ES—p—"
Pas, baking. J. D, Mason...coceinnne
Paper hanging mactine, B. H. Miner,,
Paper pulp Sigester, H. J_ Labousse. .......
Photograph mosnst, J. B, Flizpibhexn. .......
Paotographe, burnishing, E. B Weston (1).......

Pactograph plates, preparing, Wesslawsld et al, . 18828
Piek bandie, T.H. B, Correll ........cvivinssnrsnse 148 e
Pipe. molding., F. Shlekde.......covnsrvnns PR
Pitmsn BB . Kery oooooovonniinn. - MM
Planieg mackine, W, C. Rorton..... 168,313
Maning shingies, W_J. Gorden . s

Planter . ones C.F. L. Risch........ ens BERDGE

Flsnter, eotton sead,. J.Dans..... 18,1%
Plasterersbawn, J, B Glaxier ., oooeennnnn. 168,004
Flow, exitivator, and chopper, J. J. Walroo 188,15
Plow, thres wheel riding, W, B00W, . .ooveirnnnns 1510
Plows, chilled moidbosrd for, J. Oliver,.......... 144773
Prem . cotton B L MO, . ..ocovonnnnvinns 145LD
Prese, wine sad efder, J. Clark : 148,004
Printing prews, G. P, Gordon 108, Ja8 00
Propeller. marine, W. D.smith ........oonnennnnn 18525
Pamp, steam, Doads & Hartans .. 168,04}
Perifer, middlings, . 8 Faller, . o . 12
Parifler, clddiiags, 7. J_ Mayers ........ e e
Perifer, midd¥ags. G. & E, Walker 18
Baliroad curves, tarsing, 7. V. De ¥o LR
Batirond frog, Thomes & Miller 1008y
Ealiroad, strent T, J. O'Toole 14,9
Batirosd switeh Adsme 1 ol . MW
Ratirond switeh, €. 0. Kock cuessurssne 100 2
Baliroad traek G POt ...vvvvnnnnns ssess 1420
Baliroad trestle J. 5. Becker........ — epn
Bagietar, hot atr, . D, Nereroes ..., cessvsss MR

Regaistor for Sutde. W._ L. Borne .. 121

Hevenos guard for cigar bozes, W, *ct,-m--»
Baat, metalite, 7, 5. Balfonr
WOM!M.J L. Haven

B, 1. W, Neaned

, . ov ey «
BAw guide tenmee. 9, 4. Parmale....... s 188,10
Saw haosger, g, . C, Batler ... oé «oo JORND
faw, wood, P, Palnter S hadads > A
Rrwing hal‘l’lnlmyu’ “ o L8]
Fewing sachine, 6 ¢ anop o8 g
Bewing merh hemumer 200 M. C. Goodrien. 1000 168 /42
Rewing markine winder. M. & M. 0. Conk 1m0

S wIDg e NI ne witag G.%W._ Massen
Rewiog mackine threadar, Dootiitle of wl
Bewing mackise shattie, J Kooy
Bewing marhine torger, g Bowiilos B
Phafting, basger and by for, O, 0. Aol Lo A
Bhirt basom. A, ¥ Chaee

Shirt ool A. 7. Chase :

Bhow shave, T, Harringtion. ...
Bhoe tip, ota, Setachable M. 11, 1,
Shavel, ssow, U L Mans, ...

(Ll

T R}
LS04
. A M Lavert 100 1

. o
Ehovel, vooden senap, J V.'h, .14
Phutter worker, W Adamm . . ”.'h‘
quv L L out

u,i . Sewar: xo-x.
Saepetote. orRamvitisg, J L] 1 Mn s
Soda water, etc, fonstals for .M. Grees...... . 16000
Poerk srvester, W. PaOiips .., oy
Potaning ring, A 7. DRBtele. ..o iviiviinrivirins 14 S

Scientific

Bpoon engraving chuck, Fifleld af @l ..iceouenan. 148118

Stalk cutter, E. M. Hesselbom.. 148,008
Stenell plate, 8. W, Reese, ...oiviie 148,087
Stave, gar, Witteck & Stelowwls ...... . 148,158
Stove piatforms, C. Brownell...... 1448 m. m,czo 148,030
Stugar, manufacturing cube, A. F. W, Pariz,..... 148 083
Supar, cutting cube, H. Sehnltzpan......... 145,143
‘nmndrn W. Dunbar. . covvnennne e 148,198

« MB215
... 18,10
s
« M 086
143,142

bI‘lnc. circular, Il L. neynoldo
Table, game, C. Buckley.....
Tanntng, G. W. Batoh..coovaiiiiiimiinnn
Tanning reel suspension staple, A, lL Riggs

Target, 0, Schneeloch... shsis HRME
Thtll coupling, J. R. Little, AU R
Tobaceo pipe. G. Aymard, . 148,10

Tool handle, S, Henry ..., 148,067
Tool handle, W, MoNlece..
Trap, animsl, F. J. Kldred........

Tyre-bending machine, S. Hoobler ..

Tyre-setting machine, M, D. Kiog....

Tryre-upsetting machine, M, D. King..... 0
Vault cover, A, SehalZ cciiinvicnnns . MET
Vehicle axle, G. HOpaOD covvvannee ee 145,084

Vehicle pole and shaft, J. Maguire,
Vehicle running gear, H. Crooks.....
Vebicle wheels, hub for, W, 8, Bishop..
Vehiclo spring equalizer, E, P.Carter.,.....
Ventilator, car, G. E. Crutchfield.......
Vessols, construction of, 8. J. Mackie,
Wagon, dumpiog, C, Campbell.......
Wagon, dumplog, H. Hart ..o,
Wagon seat, A. W. & J. C. Miller
Washing machine, A, S, Babbit, ... ...
Water closots, siphion for, J. Anderson.
‘Water closets, valve for, A, Tyler....
‘Water moter, J. E. Boylo...oovunees
Water moter, Leonard & Denntson
Welts, cutting, J. H. Gardlner...
Whifletree, D. R, Elkin.......
Windmil), G. A. & O, E. Myers..
Windmill, F. C. White,........
Window frame, 8, Hare.........
Window guard, C. ¥, Roschmann
Window pulley, R, H. Norris......
Window sash, D, N, WebsEr. cccuuiiamnasne aneen 148,268
Woven fabirics, ote,, stretehing, W. Hender<on., 148,121
Wrench, pipe J. L. RIpley  .coovceiiinciaainien.. 148,059
‘Wrench, pipe, H. C. Stoufler....coveveneecncecenacas 148,259

APPLICATION FOR EXTENSION.
Applications have been duly filed and sre now pending
for the extension of the following Letters Patent. Hear-
Ings upon the respective applications are appointed for
the days herelnafter mentioned:

268 —Mangrxo CroTn—H. W, Fuller. May 20,

EXTENSIONS GRANTED,

78657 ~TanLe CoTLery.—J. W. Gardner,

2799 —FoLDING AND Pastive Maomixe.—G. K. Snow.
L7408 —STEAM AND Fine ReavraToR.~J. Woodrufl.

DESIGNS PATENTED.

T8 to T —Canrers.—T. Barclay, Lowell, Mass.
5212, —BuriaL Casxer.—F, W, Blele, New York city.
7218 toT 2 . —Caxrers. —R. R. Campbell, Lowell, Mass
T2 10 T 20U —Carrers.—J. Hamer, Lowsll, Mass.

28, ~Caxrer~C, 8, Lilley, Lowell, Mass,

T, —Canrer.~D. MeNalr, Lowell, Alass.

7227 and 728 —Bmo Caox.—G.R,Osborn et al N.Y. city
7,20 and 7290 ~Tyres.~W. H, Page, Norwieh, Conn.
7,281 and 720~ Roeoues ~E, C, Wooster, Now York city.

TRADE MARKS REGISTERED.
185 . —~Hanp Soar. —NufMalo Soap Co,, Buffalo, N, Y.
142 ~Corons.—T. Baswell, Solon, Me.

188 ~Suinrs —~H. Christensen, Chicago., JIL

104 ~Luanicarixe OrL.—Loomis & Co. Pittabxrgh.Pa_
185 —Wrroixe Coxrousn.—~H. Schlerioh, J, Oity, NJ.
156, —Wartones —National Wateh Co., Elgin, 111,

1557, —MEnicar Coxrovsn.—H, A. Tilden, New Leba-
non, N. Y.

188 ~Cozxsx.—~A. H. Tamer, Brooklyn, N. Y.

1598 ~Tosaoco . —Well & Co., Xew York efty.

100 ~Aves. —A. W, Wickes, NX. Y.

SCHEDULE OF PATENT FEES,

Oneach Cavest........ A warasibsetesesenst sovsises 10
08 6000 TYREE MATE....ivoiuiasisssorsssssodossrssss 25
On filing each application for a Patent (17 years). 135

On lsening esch original Patent......... .
On appeal to Examiners-in-Chlef.....
Omn sppeal to Commiseioner of Patents
On application lor Relssse.......c.vuees
On applicstion for Extession of Patent.,
On graating the Extension...
On Silags Disclaimer......ccoueiseeee

Un an application for Design m\‘ yoars),
On spplication for Design (7 years).
On application for Design (14 ynn .

CAKADIAH PATENTS,

Lisr or PATENTS GRASTED 15 CANADA.
Franvany 24 to Manon 3, 1874

aipherd, Cleveland, Cayuhoga county,

sesavossesns s20

LI Wm, (

0L U K Improvementis on wiiflistree stabe, enlled
“Eniphards Ilmproved WhitSetree Stah. " Mareh 5,147

LIV Wi MeKean, Toronto, York eounty, Ont. Im
provements in weatl entters caliod “ MeKesn's Ment
Cutter Maren 5, 1%

Lmn I, W, Meaker, Detroft, Wayne county, Mioh.,
U8 lmprovements (o self.closlng doors for hateh
WArS, enlled * Meaker's Baif.Closing Doors tor Hateh
WA Mareh 5,195

BIT <A Mabhletaon, Ottawn, Potasm coanty, O, 17, 8
Improavyemeonts on hounds Tar vehloles, onlled * Muh!
wisen’s Bent Hounds for Wagone, #te.” Mareh 5, 187

1AL R, ¢ Hallfax, Hallfax county, N K
Madictne for cors of (he stone, Rravel, and other dis

Margeson,

taser of the urinary orgsan, oalled * Caloalfuge
Mareh 5, 1804
AL A Tapper, (Milawn, Carleton county, Ont

Imyrovements on washing machines,”

per's Warking Maehine Mareh 5, 1954

oalled * Tap

RIS, Mank, Barnesville, Bourbon connty, Kas
. A Improvements on parden esitivating fmpis
ente, cnliod “Mseh's Garden Cultiveting Tmple
ments Marek 4l

BT, Camey, (Ntaws., Carlston eousty, Out I,

PrETRMESIs o & machine for washing clothes, ratied
Coaney™s Imtrprored Waaher and Wringer Maron 8
Ll
BITE =G, J.00d J. 1 Wiisan, O1isws Carieton county,
Oul \lut'n.o(yc'uu,. lothes, alled * Wiksan's

( nmmun Rever Weshey Mares 5 1P0

LI ~J. A Kolght, Asburn, Antroerugr'a rounty, Me
.8, Improvemests oo tatien, oalled ~ Kaight's I
proved mawiag or Welting Tabie Mareh 6 1%

VR T. A Neorrhe sod O, Loskxman, Namilton, Want

Evorth cowaty, Ont. Apparsies for sifiiog conl ain

ders without dust, called * Norrls & Lockman's Im”
proved Coal Cinder Sifter.” March 6, 1874,

8,190.—8. ¥, Cowles, Coventry, Vermont, U. 8, Improve-
meat on apparatus for coollog and preserving milk,
ealled * Cowlea’s MIlk Preserver.” March, 1874,

3,181,—G. Morton, Orwell, Eigin county, Ont. Improve.
ments on a machine for burnishing photographa,called
“Morton's Improved Burnisher.” March 6, 1534

9,182 —8. W. Emery, Portland, Camberiand county, Me.,
U. §. Improvements on four wheel rallway car,

acalled” Emery's Improved Four Wheel Raflway Safe-
ty Car. March 6, 15874,

3,183 —W. R. Jolley, North Repps Rectory, Norfolk
county, England. Improvements in life rafts, calied
“ Jolley's Life Raft.” March 6, 1874,

8,180, —A. MacKay and G. Jones. Montroal, P.Q. Pro-
cess for preventing and nentralizing soor beer, stout,
ale,and other maltedfliquors, called “MacKay & Jonesa's
Preservative and Neatralizer of Beer, Ale, Stout, and
Finlngs." March 7,187,

5,185.—Jas. Morrison, Toronto, Ont.—Improvements on
check valves, called “ Morrison’s Combined Adjustable
Check and Globe Valve.” March 7,150,

3,186, —Jas. Morrison, Toronto, Ont. Improvements on
water gages for steam bollers !called * Morrison's Im-
proved Adjustable Water Gage for Steam Bollers."
March 7, 1574,

The publisters of the SOIENTIFIO AMERICAN have
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GEO. 8. HARRIS, Land Com’r, mm

MILLIONS OF Acm 0 m Bll‘l‘
West, for sale ou Ten Y o
I-me., by the Bullnm O

acted assollcitors of patents in the United States and
forelgn countries for more than three quarters of a cen-
sury. More than PIFIY THOUSAND {uventors have
uvsiled themselves of thelr services. All patents se-
cured through this agency receive u special notice In the
SOIENTIFIC AMERIOAN, which frequently attracts pur-
chasers for the patent.

Inventions exasmined.and advice as to patentabllity free

Patonts obtainedin the best manner, and with as 1it-
tle delay ns possible.

Caveats prepared from elther model or drawings, and
filed In the Patent Office at short notice.

Special examinations as to the patentability of inven-
tions made, at the Patent Office, on recelpt of model or
drawing and description; cost for this search and re-
port, &,

Trade Marks.—The necessary papers for securing
protection to manufacturers and merchants In this
country and abroad are prepared at this office.

Bookwalter Enm

The Ioww-pﬂu
constructed; Boller and h
of the best u-mn !N
batantis
; e ener oo

FORGINGS made to order.
R AND MOWER CO., Danbury, Conn

INVEKTORS —A new work lntend
exe_lun!vely for you n{ an extended Jist of {deas “2

% L KINDS or IRON AxD STEEL DROP

uggestions, tll of ‘'wh are open for loy Jn‘gn.

‘ o Ndross EDITOR o KO HTRR S Midderaon e

Design P, for pr g artists and designers
of any new ornaments) work, are quickly and chesply
obtained through this office.

Copyrights obtained.

Forelgn Patents are solfsited in all countries where
patent laws exist. Pamphlets, containing the cost and
full particulars, mafled on spplication.

Canada Patents.—Canada 18 one of the best countries
for patenta. The cost depends upon the length of time
for which a patent is desired. Full particulars by mall
on applieation,

Wo sball be happy to confer with Inventors, examine
thelr models and drawings, snd adyvise with them us to
obtaining patents without consnitation fee. For every
kind of information pertsining to patents, at home or
abroad.

Send for pamphlet, 110 pages, contalning lsws and full
directions for obtaining patouts, Address

MUNN & €O,
Pablishers SCIENTIFIC AMERICAN,
37 Park Row, N, Y.

Braxon Orrioe—Corner F und 27th Streets,

Washagton, D, C.

OR SALE—Four B o Lathes, 36 inchies
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machine, adapted to all forms of u-m.m

SURN'L. NICHOLS, Keystons Bridge Company, Fte:
burgh, Pa.

y 0 ln all sections. A mon
BUSINESS 2568w someapa \al required.
Clrenlars of ¥, L SAGE, Springfield. Mass.

BUTTON-HOLE WORKER.

Jifetime.
can

Advertisements.

Back Page « « « = « « « 81.00 n line,

Insideo Page= « « « « « « 75 contan line.
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lne, by mearurement, ai (Ae letler press, Adeertisements
must be received at pudlication ofice ar early os Friday
morning o appear (n neet lsave,

NEW WAY T0 SELL A BOOK.

WANTED—A FEW LIVE AGENTS 10
Introduce a Now Book fn A new way, Adapted to suft
the times, Great 'lnluld‘nl umnnt ARehis, WhHo Are
makiog smali fortunes. Add

ASIMR 4 AIMI.'
PunLisuens, 90 l‘lll
“ANearer Approximationtothe REAL SWAN
QUILL than Anvihiog Hitherte

Invented,™

The CONRTANTLY INORRANING sale of the

SPENCERIAN

DOUBLE ELASTIC

v - - - ' 4 .
STEEL PENS
- -~ 4 4 4 A 4
- -_— — -
Is owing to thelr seperior writing gualities, ss attestad
by the vditorial endorsement of over 1 000 papers, and
by Merehanis, Lawyers and Dankers without namber
They are all made of the best Stacl, In the et mian

ner, by the best workmen In Rurope. For sale by all
Deaslevs

*.* To aommodate thos swha may wish (0 try these
prnn, e will send a Oard, conbitining one poek of the 18
Numbers, by mail, on reoeipl o ¥ osnis

IVISON, BLAKEMAN, TAYLOR A& OO,
185 & 140 Grand Sereer, N Y,

Active Mon suo Wamon, Days
and Gt 1o sell the sl raten
ABnunl wh Weow ¥ ors and Neo ik
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vl presentativn In worfth dop

e Lhiv prsce muky i 1 will plense eyerybioay It
he 1.:.' - sk of the Kipd that bar ever been pob
Hul-“l Write (o the publishers 107 tarus, ols LLITER 1Y
soll oh eewm) o Rity oenls Whon writing. glve
Husme, post "‘ , And State ietinetly, andl say »hat
torrttary 1ndeivad.  Address

NELSON & PHILLIPS,

SO0 Brondway, New York,

LittleGiant” Injectors

FOR LOUOMOTIVELA A R TATIONARY POJLERN
Meagie and Beiabie
FRIGIE B JURTION
Fuflsaniphie 4 CH8 81, New York

M North Bt ™1
Forine Best sod (
AdfSrems THH -"'Tﬁ

UlClIIl
DBOP Pmn MHIAIAL":‘-,-'V:- .(,‘«‘-.-:. >

'%..-_yﬁ:?'m'c...
L‘w%‘t‘.‘.&"": 0. M, Bedgeport, Gome.

full
.nw..nu m‘lw‘

HOLTZAPFFIL'S NEW SYSTEM of Salca
of Kqual Parts, apnxlnbk 1o YRrious nrrocu of En-
,\ e-m.'ft and Architectural Mme;;m Scale of
'!‘mu.mﬂ llq-lnh-nu. with s Fao tle on Coo‘o:

STONEY'S THEORY OF STRAIN® IN
GINDEKRS and Similar Mnﬂ-m vllh Ohnornl

on the Applieation of Theory
of Strength and other hn s of nnuh ch
unmmnc THustrations.

and Revised rdiuon. wit

Royal 8vo. cloth, .. oviviirennrrvasas . nmw
FUElL. By C. “ ﬂiemom-. To which is
sppended the Value of Artificial Fueis o com

with Cosl. Hy Johe Wormald, Betin
Nostrand's Ecience Series. 18mo. Bow sacesss
D. VAN xmmxn rv-uncn.
2 Murray S & ¥ Warren New Sorx.
*.* Coples sent free, by mall, on receipt of price,

. % Van
e,

THE JOHN HARDICK

N’hgm Steam Pump.
ll RlAl&!'_‘__A! LIK Broockiyn, N.Y.
l“ﬂﬂ SALE—A valuable Impmvcmrnt in

Corn Ilunllnﬁ' lmplemont, I’ur artlouinrs and
sample, address the luvnkln J g( THMELTZEN,
\hmrnn Kankakon, vr K k

Watchmens Detecnve Clocks.

Portable ... .. o Priee, 834, Geld,
l{h Ilumml Q. Oansda,

I'u NA'-| FACT unu A l-\lll AND BLIND FAC-
TONY, &c., In good oraer, on rallrosd, st (‘(IWA‘

twn, N Y. (Dve hours wesh of Altmay). fir sale

LOW enfire or un share | o rasponsible biyer, with mests,

oan Have long time anil losus for rnlnr“ln uslnons,

Address I, D, WALKER, c-m,wnu--n "

SCROLL SAWS,

THE CHMEAPEST AND BEST IN USK,
BICKFORD'S PATENT

ANTI FRICTION

SCROLL SAW.

LEWIS FAQIN, AGENT, QINTLO.
Bend for circulars

La vmc Ind., Juse i, 100,
Mr. Lewls Fagln- IMv Sir: 1 s using one of yeur
Boruil Saws, snd we ke il very much ; we ‘.",. wrean
bewt n,, of ihelr b priced saws fur trae apd OO
work. Flosse send stie one Dog. 14 l Saws, mostly
parrow the widest not over i inoh and all of them thick.

pend by Express C.O_ I lll\mrdl'(-ly "‘ uhtlﬂ‘h
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BAIRD'S

3004

FOR PRACTICAT, MEN.

My now, revisod and enlarged Catalogue of PRACTI.

CAD AND SCIENTIFIC BOOKS -8 agos, Kvo.—will

bc sent, free of postage, to any one who will (mur me
WIth his address,

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
408 WALNUT STREET, Fhlladolphia.

Fi suttl
STENCIL DIES Ecusns.oane
4 comp cu- outrits for Clothing

Stencils and Key Lneckt with which young men sre
making from $5 to §£0 Y. Send for catalogue and
samples 1o S.M. ﬂl'h\(,ER.u. Hanover m JHonton Mass,

TRADE MARK PATENTED,
Tho best nud cheapest Paint in the world for Iron,

Tin, or Wood. For sale everywhere. PRINCE'S ME-
'nh JO PAINT 0O, Manufacturers, 06 Cedar St.,N.Y.

CAUTION.—Purchasers and consumers are cau-
lmuvd against purchasinge imitations of our MErTALLIC
rasr. All genuine PRINCE'S METALLIC PAINT
will bear our name and trade mark on cach and every
package, Send for s circular.

R BY'S R
‘BSPLEHDBNI‘ GAS- BURNE
Patented June 17, 1578,

Gives increased Hght with 25 to 80 per cent
less gas, as proved by actual test. Sample
maled for 50c. Agents Wanted., Addoess

RESPLENDEN1 BURNER C0O.,
176 West Fourth Street, Cincinnati.

Red, Blue, Green, &c.
GLASS CARDS Clear,Transparent,and beau
tifully printed in GOLD—

Your business card on 100 for $3, post-pald ; 200, §5; sam
ple. 100, Must have Agents everyichere Outnits, 80 c's
ARSI T RN N SIRE H, Bangor, il-lne

wm out! Truth Triumphant

PLANING
."MJ for Catalogue and Price-List,

bop_wonxxnc MACHINE

Ry

HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK.

For Car Bullders, Planing Mills, llnluo Builders, Sash, Door and Hiind Makers, Agricul-
tural, Cabinet, Carrvinge and Wagon Works,

HONRIZONTAL AND UPRIGHT RBORING MACHINES, SUPERIOR TO ANY IN USE,

AND MATCHING MACHINES, and othey Wood-working Machinery.
BENTEL, MARGEDANT & CO., Hamilton, Ohio.

,\l)\'l—llTlﬁl-)h' Send twenty-five cents to GEO, P,
4A ROWELL & €O., 4 Park Row, New York, for thelr
Pamphlet of one hundred pages, containing lisia of 3,000
newspapers,and estimates showing cost of mhcvllnlng

MAGNETS—Permanent Steel Magnets

of auy form or size, made to _order by F. C. BEACH
& CO,, 20 ur.)ml\nr. New York, corner Warren St
Makors of the celebrated Tom Thumb and Minlature
Telegraph Instruments.

DRICES REDUCED—Irox CorroN TIEs.
The celebrated Arrow Ties will be seven cents per
!»uund on and after March 1, 1574; and furtner reduc
lons tade, 1f necessary, to revent large accumulations
of Stook from coustant arrivala. Ten per cent discount
to the trade, Same discount on further reduced prices,
Ofice American Cotton Tle Co.,
Now Orleans, Feb, 35
BARYLETT & RAYNE, Grv. Acts.,
No. 48 Carondelet ~l

GEO. W. READ & CO..
STEAM BAND SAW AND
VENEER CUTTING MILL.

186 to 200 Lxwis St., Fool S5th & 6th Sts, E.R., New York.
ALWAYS ON HAND:
FULL STOCK S!-‘AQO\ ED HARD-WOOD LUMBER
AND CHOICE FIGURED VENEERS.
The lnm-l Stock.
The greatest Variety.
The lowest prices,
§# Enclose stamp for Catalogue and Price List.

PATIENT

OLD ROLLED
SHATFTING.

The fact that this shafting bas 75 per cent

Kresier
Strength, a flner finish,andls truer Lo gage,than any other
in use, renders n undonbledly memoﬂ economical. We
are also the sole manufscturers the CXLEBRATED ('Olr
LINS PaT. COUPLING, and tmm Pnllen Hangers
of the moat .pproved styles. Pricelists malled on ngpu-
cation to JONES & LAUGHLIN

Try street,2d and 3d “elnu. mtub%

CAg0.

ks Of this Shaftin m A md’lor sale by

Agents, old and young, male sand

fomunle,make more money uelll“;
our French and Ameriean JE
ELRY, BOOKS, AND GAMES,

thai &L Ay Lhing cise., Greatest induceiments to Agents
and Purghasers., Catuloism. Lorms, and full particalsrs
gent FrEx toall. Vicksny, Augusta, M afne*

Niagara Steam Pump.
CHAS,

., HARDICK,
:s Adams st., Brookln. N. Y.

SPANISH CEDAR BOARDS,

14 to 27 Feet Long, all Widths.
Sawed expressly for Shell & other Boats.

Ao, FULL STOCK OF HARD WOOD LUMBER.

7 - . Re "y
Steam Band Saw M1, foot 5th & 6th Sts, E. R.,N. Y.
AND SAW MILL—SELF-FEEDING,—
1 mando work of § men guuranteed. SItS.{nch

d for Clrcular,
e W e O OXE & GO 197 Water 8t N. Y

VICTOR CHURN DASHER nent prepuid,

to any address, on recol tof §1, unu Wanted,

IBBY & BO D, Guhent, Ky,
t be world, Wo mnke three varfoties, Wil
;:. 3040, tl)“‘l"lzouuna Suingles per day respectively.
a H. HINER & C0O., Fond du Lac, Win.
RICITY — Belng rapldly applied to

e, Puzhug‘l;;lldun. Halls ufa Private Dwollin 5.

le Machines,
or cueum.,
9A NEW ML’[‘HOD OF LIGHTING GAS
L

y ddroun J VENS, Agout for t
orpiv;l:" ;'al: l.mmmu (,o w w--ln'lnuon Bunut.
Bonun, Muas

WANTED ARELIABLE LADY

OKhTLBMAh 10 svery Lowe, l‘.i;vncl &n m')'}nd\fym'x;
rospuctable wod remunerative, No mensy ro-
qul.muAm’.&:c DISCOVERY, P.O, Box 280, New York,

 BABE/TTMETAL.

Do-un uud cou-umon uoml for

VANDUZER: & FIFT 108 5. 36 Ok CINCINNATI.
___E¥™ Ploase mention this paper,

HEMICALS, RAW MATERIALS USED
for Mnnutmtumm uu I, u{-u.l"ounry. lclumnluu
ollow Ware w Artl olu tlum» mcolr{p nuvrn.

i %urn {ah, u dos of Cobalt
Anti l‘l M? Lam ":nl-‘
\ l 1 ox, Wolfram
gr"q'n :'a'ﬂ.o';-“""" ola.pn.r:m "M:m'awl of W grades,
de of gmmm. nre llu hate {\ umlnl
Mtos Strontla and luryu o, ublo Gluws or B
iy Votash for

luu. t.nnmu(l and m
mmrmgﬁunn llcallou-. )deroauorlg‘ adol nnsur-
Battat, Tt o il i1, Mty 1

ction 0I' usin )
l‘!ﬂm ,'Ar':enrlz. Alwminium, rlunvnlum. W Platis

~

DANA & FITZ. Bglwn. Mass.

glxlkg wm.liel "ﬁ“ﬁﬁ{?.‘.“#&‘- 0L
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HINGLE AND BARREL MACHINERY .—
Improved Law's Patent S8hingle and Heading Ma-
chine, simplest and Deat In use, Also, Shingle Headlng
And Stave Jointers, Stave Equalizers, Headlng lllnon,
Turners, &¢. Address TREVOR & Co. Lockport, N

%*OJIYQ"’

Small Tools of all kiuds; also GEAR WHEELS, parts
of MODELS, and materfals of all kinds, (a-(lng- of
Small Lathes, Engines, Slide Rests, &e. Catalogues froe.
GOODNOW & “luu"r\n AN.Z Cornhill, Boston, Mass,

The Amerlcnn 'l‘nrblnr \an«r

Menu{llmpmna nnd submitted to
thorou, clentific tests by James
Emwrnon showing the following uso-
ful efteet of the power of the water
utilized, being the highest results ov-
er known,

Percenuee of Part Gate: i, 5008 ;

69.64 ; X, 78.78; ¥, 82.53: X 5.

Pcr cent. of Whole Gate : 89,14,

A mn report may be obtained of
STOU g.LLS & TEMPLE, Day-
ton. Oblor

P. BLAISDELI. & CO.,

Worcester, Mass.,
Manufacturers of the Blaisdell Patent Upright Drills,
snd other first-class Machinists' Tools

S" o 890 per day athome. Terms Free. Address
D = D~V Gro. Stixsox & Co., Portland, Maine.

ORTABLE STEAM ENGINES, COMBIN-

ing the maximum of efficiency, d-nbmty and econ-
w with the minimum of weight and price. The

ely -nd favorably known,morehan 1,000 be! gln
use. 1 warranted uud-ctory orno sale. Descriptive

sent on n;gﬂuu:s. Adco i
THE LEY Mass.
¥ Liberty st., New York. —_—

Yon sk WHY we can sell Fint
7 Octave Piaucs for $2907
We ans 'e:—.llomu jeas than $3
10 make any $600 Flano sold
el LErOUED h Agents, all of whom make
= IOO per ct, profit.  We bave
20 Agests, but ship direct to fami-
H_ at }worrw prﬂu.":nd warrant
- ears. S for tlustrated
W’-ll’.lnvh:h we refer to over e

1-332 SCHENCK'S PATEN T. 1871.

WOODWORTH PLANERS

hines, Wood snd Iron Working Me-
And Re Bawing A ey, ot. . JOUN H. BCHENCK'S
EONE SIatteawan, N. ¥.and 118 Liberty 8t., New York.

E ILLINGWORTH, Neville 8t. Foun-
Leeds, Eogland, makes n l‘r«-lul(y of

-~ -
; 20« Swing Lathes, All paris are inter
uun:.‘.):b'l:"i.;':lng wade In'dllvllulc by patent machine-
ry, thos ensoring Accurncy and Kxecellence of Workoan -

wuip.

2L %
rr For pries and Photo, write direct.

The Eagle Foot Lathe

APPU RThl\ ANCES.
Adapted to all classes of wood and metal turniog. &c.
Well made, nccurate, and rfll:n e, Fully 'nmnled
Send for Catslogue, L. CHASE & C
2, 6, 'f Liverty St., New, iark
] BAFE'I‘Y HOISTING
l 9 -
=, co
0. 348 mwAma o REP Yol o
OOD-WOHKINu MACHINERY GEN-
nnllr. Specialties, Woodworth FPianersand Rica-
ardson’s Patent Improved Teoon Machines,
Ceuatral, corner Unlon st., Worcester, Mass,
WITHERBY RUGG & RICHARDSON.
HIIJ‘ '] WROUGHT
IRON
BEA MS & G/IRDERS
HE Union Iron Mills, Pitsburgh, Pa.
The sttention of Engineers and Architects is called
to our improved Wroaught-iren Beams and Girders (pat
ented), in which the compound welds between the stem
and flanges, which have proved so objectionsble In the
old mode of msnufscta ng, are entirely avolded, we sre
g:c sred to furnish all sizes at terms as favorable ascan
tained elsewhere, Furdescﬂp'lvcma haddress
Carnegie.Kloman & Co, Union Iron Mills, Pitisburgh, Ps.
WORKING CLASS Xi-rremsie s
weer ; employments
home, dn) or evening: no capital; Instructions aod valo
able package of goods sent free by mail. Address, witn Gc
return stamp, M. YoUNG & Co., 173 Greenwich st., N.Y
EW & IMPROVED PATTERNN.—MA.
CHINISTS® TOOLS—all sizes—at low prices.
E. GOULD.¥to113N.J. B. R. Ave,, Newars,.N.J.
>
Andrew’s Patents.
!obeleu‘l’“rlcﬂou Grooved, or Geared Holm~
suited to every want,
Ba!en- s:orf Elevators, reve:‘: Accldent, It

Belt, nand Engine brea
ﬂ-o & urnin s. cty Bollers.
Oscliinting Engines, Double and Single, 1.2

P P T
All i,lﬂn r'ilm[.& Durable, and Economical,

for
"B. ANDhxWS & BRO
14 Water Street, New Yorz.

MONEY—-WAGES.
Toallhaving spare um». #4 10§12 aday; somethingnew:
pleasant; honorable; ¢ profits; no risks; home or

B
&c. (mome w, ma; usiog abroad: dav or vening: 3ouundsnuxln -
12,34 States and Territories. p owm). 'ﬁ¢?:’m aw ticulars and ul':uuble samples Iree. § monnysay
this notice, TN e s o Adcress F, M. REED, 13 SthSt., N, ¥
i o ! i ICHARDSON, MERIAM & CO.

WOODBURY'S PATENT

Planing and Matching

and uoldln: Machines, Gray & Weod's Planers, 8olf-olling
Baw rn. w ot hnr wood workln mwhlno;}
street, N, ¥.;

und for cm:ulnn. n Sudburv streat, Hoston,

LASS OULDS for Fruit Jars, Lam

Bottles, Ink Stands.ete..made by H.BROO F:.
cars Cox, WirTe AXD CRETER STS Akl For noy

th n new 10 glans you will require smonld (0
BTIOULAR ATTERTION pald to M!)ULI)B for
I \TORB Send model or drawing: inclose stamp,

@ PATENT PARALLEL

Machinist’s Vise,

MANUFACTURED BY

HARRISBURG FOUN-
DRY AND MACHINE
COMPANY,

Huarrisburg, Pa,
——

Pr'z: Smd Jor Cirowlar and

OODWORTH BSURFACE PLANERN,
$120. Planers and Matchers, $850. 8. C, HILLS,
51 (,mu'lllmu Mreot Ncw York

. BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard lull brittle substances to
auy roquired Albo, noy kind of

TUNE for Rosos nu‘ for CoNoprre, &0,
" Address  BLAKE © ulmllhu Q0.

Now Haven, Conn,

W. I\, BRTETSON & CO.,
Donlors In VATENTS and PATENTED ARTICLES,
Oven annr Mumrl. Bowroxn, Mass,

TREE! TREE! TFREE!

And Dosoriptive Catalogue of the Boat Novels,

-'g"

BYRN'S
Pocket Photoscope.
e i Metals, Augnens of w00d: u n}
Lie veuL poo nl Prive,

nuu, otc( ete, All ordcn n r‘\mno’t Lo us will have
Maox w6 power, uked for deteoting Conn.
b ST
nlhur-ua lhoarblu avd for th in
ll.?m 57 mull. A'o nied wd
g e e g BN N o e

Brouipe w wntion. L. & UOHTWANGEH,
Cloth, (tful umbn o In the
& “ .'.‘}?'
00} weful fur pverybod .
MACHINERY <20t
urk,

llnm ats and Twiportees, 56 (.vdlr Ht, Now York,
10 exum naeein, Flowars -ml
do l-oublv -onxcx .Luu n‘lnclmo!n dlumator, lou
m
uu u...

the Beat Bong Books, the Bost Musicand the Bost Plays,
unegqusliod and susttalnabls elsowhers, matled freo upon
um-llc'ntluu oK. M. DeWirr I'uhllnlu-r, ua umu- St h \

LATHE & MORSE TOOL €O,

Worcester, Maar,, Manufacturors of

MACHINISTS TOOLS

Linthons, l'lnnoru. Drills &o., &,

1674. and _ 1875
Catalogues Free,

Maobinista', Macknmiths," Model Makers’, Pattern Ma-
kora', Organ “ulmun' Pluno Makers', and Tools and
Uupphu or e ol-nu ol Mochanics,

. WILKINSON & CO,, Boston, Mass

'Illllllwmﬂo rlaku 1o purchaser,

l'unphphnnc froe, BETH LEN, Ballston Spa, N. Y.

RON BRIDGES—CrLARKE, REEVES & Co.,

PAENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Street, Phlladelphis. Pa

?nclnlun—:\ccunte W, orkmnnahlp—?blrnlx columns
—Uso of double refined Ifroun. No welds. All work
done on the premises, from ore to fnished bridges.
lllunntod Albnm maltled on receipt of 75 cents.

atlonary and Portable Steam Engines nnd t\ol ors
of all wizew. Hond for Cf CLUTE BRoTHER
& (() mhcunﬂmly N .

Machine

Wood and Iren Working of eve kud’ Loathor and
Rubber Helting, Emery “&oau lhrb,bm Metal, tlg. i

Sturtevant Blowers.

Of overy alze and description constantly on asnd,

Cold Rolled Shafting.

Beat and most perfect Bhafting ever made, couunnuy
on band In Inrge quantitios, turnished In any lopgths up
Lo M ft. Also, 'at, Luuplluﬁ and Helf. llln' ullunuble
Hangors, pulloys, oto ORGE PLACK

u Llumlmr- mn-ot & lll'l Imnnlc b(rﬂlﬂl an York.

“EDEO HY 19 A new boak on the wrt of
Writing Wy Seund| & com.
Mot ayatem ut Fhonstle ¥hort Hand=the shortest, oak ainple,
B eomprehonsive, vnabliing Aty oo, dn & short thine, (0 repart
) Apoaehes, --rmmn &0, Tho Lord's Prayer bs writien with
Pardy -uing s Crokms oF U pess, and 140 words p«nulnuln The Ve
ployed ahoubd learm thls art,  Price, by nall, 5 Ots onia wanted,
Address T, W EVANS & C0O,, 100 B Sewnih lltlm'i. hits., Pa,

$425

Upright Bugine and Tubular Boller “;““,',“_.
h-w-u with all Trimmings | also (10) Honsx
Fowsn, Bond for Clroulars,

Vaniery lunu Wunlu go., t'lnv-sluml n

(onrelpeswemy

4\ MorLpING, MORTISING

) TENONING & SHAPING
MACHINESN,

BAND SAWS,

SCROLL SAWS,

Planing & Matching

MACHINES, &0,
& For RATLRoAD, Oan, and Aawr
- '\VI FUNAL BHOPS &e.,
uparior m nux [n use.
J ALK TFAY' & CO.

U uumnn’u Ohto,
~ To Electro-Platers.
l;'\'l“l ERIES, CHEMICALS, AND MATE.

KIALS, (0 sets or aingle,with books of lnstraotions
manntuetured and aoid by THOMAS 1A LL, Manufaoturs

Ing Elvotrioinn, 10 Rromifold Steeut, Hoston, Masw. Hins,
Arated o ulnluuuu sunt freo on nppll- wtion.

Manufacturers ot the latest improved Patent Dan-
and Woodworth Flaning Machines, Matching, Sash
and molding, Tenoning, Mortiaing, Bortng, Sha; In‘, v er-
tical, and Clrenlar Bt-'l'lh‘ M.chlnu.!n £
Arbors, Scroll Saws, Rallway, Cnt-o and R
chines, Spole and Wood Lathes, and nﬂou
other kinds of Wood- hworking )&chu:eq Catal
and price lists sent on application. Manufsctory, or-
cester, Mass. Warehouse 107 Liberty ot, Now York. 13

OF THE

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD. :

TWENTY-NINTH YEAR.
VOLUME XXX —NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
L0 announce that on tho third day of January, 189, a
new volnme commencos, It will continue to ba the alm
of the publishors to render the contents of the coming
yoar more attraotive and useful than any of {ta prode.
COASOrS,

Tho SULENTIFIO AMERIOAN s devoted to the inter
este of Popular Solonce, the Mechanic Arts, Manafac-
tures, Inventions, Agrioniture,Commerce, and the Indus
trial pursuits generally ¢ and 18 15 valuable and fnstrocs
tve not only In the Workshop and Manufactory, but also
in tho Household, the Library, aud the Reading Room.

The best Mechanical Paper in the World !
A yonr'snumbors contain over S0 pages and several
bundrod engravings of now machines, usefal and noyel

luventions, manufacturing establishments, tools, and
Procosses,

1o the Mechanic and Manvufacturer |

No porson enguged In any of the wmeohantes puranita
should think of dofog without the SOUENTIFIO AMerts
AN, Every number contatos from slx to ten ongravings
of new machines and Inventions whioh eannot be found
In any other publication,

TERMS,

sersssiananesennes $L00
. I

Oun copy, One year,
Ono copy, six month
Ouo copy, 10Or MOBMIA, cuuyaiieiiinianssrsessraess 1,08
Quoecopy of Selentifip Amnrlnnn for ane yoaranad

onw copy of engraving, “Men of Frogresm®.. 10.90

Oneoopy of Solantifio Amerioan far oneyoarand

one copy of " Solvuos Keoord * tor 1574, ...\ 800

Remtt by postal order, draft or express,

The postagoe on the Sclentine American Is fiye oents
POF QuUArter, payably at the ofoo where regelyed. Cane
AdA subscribors must romit, with subseription, 35 cents
eXLPA L0 pAY Postuga,

Address all lettors and nake all Post Oftge orders and
Aratta payahbls to

MUNN & 0O,

47 PARK ROW. NEW YORK

s
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Scientific  Imevican,

__[ArriL 4, 1874,

Advertisewents.
ll.ch l'a.o " eees=e §1.00ale
Innldo Pigo « « « = = « = 75cents n line.
RNOratings may Aead advertivermnents il the sams rote per
1a, by measurement, ax ths letter press, Advertisements
At be reodiped at publioation affice ak carly as Fyriday
SROPIING 0 appoar in mext dern.

BOYS AND MIDDLE-AGED MEN

Tral coepsfal Start In Business Life, taught
ho‘!l:gd :3'.‘ P. ving, Make Money, and become Enter-
rining, Uneful C1H AN, HARTMAN BUSINESS COLLEGX,
l’ varocEmrai, N Y., On-the. "\ldlnn.lhoaul) Institu.
Jdon devoted 1o e on (molull). The oldest and only
practical Commereial School, and only one nroviding
Alttntions for Graduates, Itefers to Uatrons and Grad-
WALOR 11 nearly overy ¢ity anid town, Applicants onler
ADY Gny. A\l\li]mu‘u for particalars and Cawlogue of 8,000
(0 bustnoss
mdunoul 3. EASTMAN, LL.D., Poughkeepsie, N. Y

8Incc advertising this Ratohet Brace, on March 14, we
hwv hud mnny Jetters asking the price. We answer, It
50, We nmrhd;-rmrrr that you buy them at the
}llmvnro Stares, and save the cost of Expressage. If
Fou cannot 4o that, we will forward one on receipt of
ho prico, All the Wworking parts are cast stecl, nndl
18 the only n‘rr!cn brace In oxistence. MIL
FALLS CO.,, 3% Reekman Street, Now York.
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Rb.\'l‘ B \RG:\I\' OFFERED.—Auger

and improved Seod Drill Patents for Sale. Sce

fee 102 and 104 of this volume, Alwo three Burr Grist

iils and "arl-‘\llllllcﬂ. with first class water power.
Address C. MONSON, Moscow, Wis,

BABBITT & HARRIS
Patent Piston Packlng

fhu for sale for Shops, Rallronds, &

lcenses, 1o be genulne, must 'bu filled out on a
pﬂn(cd form, with Steel Plate Engraving of my Engine
at head of page,

Auy party having o w mu'n Neoense, Is requested to re-
turn (tat onoe to e, whon rinted one will be (ssued
fustead, WILLIAM A, IL\u( IS, Buflder of Harrls-Cor-
s Engines, Providence, 1. I.

Mill!‘urr;lusm gWorks

are the largest In the United suuc- They make Bure
Millstones, Portable Miils, Smnt \|lt.mm>a Paockers, M1l
Picks, Water Wheals, Palleys and (.nnux. specially
adapted to flour mills. Send for catalogue,

J. T. NOYE & SON, Buffulo, N. Y.
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H W.

for dnncr stive Pamphlots, Prico Lists, &0,

DEALERS,:

Patentee nnd Sole Mnnnrnvlur..r,
lan‘!‘ull.llllrh 1888,

Cents ench,

"l’rnrllrnllr FIRE-PROOF," "ogul
YR e best article in the Muarket

1s vory strong, repels rater . al’rﬂu-l ¥ 187

“Weo recommend it to all as the I{r.( inn 73,

The A ﬂ'f”ﬂ “J’“l"\(-ll adaptod for stoen or N4t roofs tn sl o

In flllllllhml i rolia containing 30 square foot ench, packed (n strong skeloton cases,

TING for rostoring and preserving roofs,

ASBFS'I( ﬁ PAINT, for 8hingle apd T'in roofs, and all outside work,
{1 XInds on fRoofs, ﬂ

(G, ASHESTOS BOARD and PAPER, SHEA &G ¥EL TS, ASHESTOS, &o.

Those materiais are propared rondy for une, and Are pue up for shipment to all parts of the world,

EMERSON'S PATENT FLANGE TOOTHED CLIPPER,
EXTRA THIN, PATENT AUTOMATIC, TAPER GROUND, High Spring Temper,
Roesawing Machines, with cast steal stiffenors for shingle, heading and yeneor snwa,
PATENT INSERTED TOOTHED and Extra Thin Tapor Ground Saws a Spoclalty,
EMERSON'S PATENT ADJUSTABLE SAW BWAGE, The Bost ever used,
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BOILERS
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With * ASBESTOS FELTING :" saves twoenty-flye per cont, In fuel. Bend for circulars,

ASBESTOS FELTING COMPA NY,

Nos. 816, 818, 520, and 522 Front Street, New York., E@Asboestos in sll quantities and qualities for sale.

A success. Heartlly endorsed b
wore durable than any other.

gize, and will hold much larger by turning down shanks to X.
== I= operated quickly and slways easily; cannot clog, set, or in
~ any way get out of order. Hss now been s
use, working perfectly. All are gold with fuoll warrant, to be
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Danbury, Ct
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DOUBLE ACTING
BUCKE1-PLUNGER

Y SteamPumps

WAYS RELIABL
VALLEY MACHINE LO\IPANY

Easthampton, Mass,

ATERS

Save Tuel, and supply DRY steam. Attachec to bollers
orin leparuc furnace. H. W.BULKLEY, Engineer.
# Liberty 8t., New York.

0 NEARLY DOUBLE YOUR STEAM

POWER, acd Save Fuel also, address
J. F. TALLANT, Buriington, Iows.

Universal Hand Planing
”\!:chlnc. labor-saving
’vv—mlun. attached  to
3 vise, to bench with
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work itself, set to work
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ATE OF $( ll) \ 12 niot Patented, and
PJ ented. mas’s ¥Fluld Tsonate of
noving scale from Steam
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HUNTOON GOVERNOR Co,
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Super-Heated Steam, O1l 8tills, &c.
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95 Liberty St., New York.

J. H. Sternbergh,

BEADING, Pa., Manufactures

'MACHINE BOLTS,

Bridge, I(ool‘A Car Holts,
HOT PRESSED NUTS,
Wasnues, Lac Bonews,

REFINED IROX, &1

LR
v Prices and discounts furnished
on nppllculun

B\GI\P LATHES, DKILL &¢. Bend for Price Llll.
EW HAVEN MANU FACTURING 0O,
New llnu-n. (onn.

m Tmproved Foot Lathes.

-nnn Engine Lathes, Small Gear
Cutters, Hand Plan vera for metal, Ball
Turnioy Machines, Slide Hests, Foot
Seroll Saws, The very best, -:Illu,,,
c\'z,uhnyv t.ﬂalu,un-{uc
H. BALDWIN, Laconia, N, H.
llurArnumurA nateurs
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" Portland Cement.

. L. Merchant & Co. ¥ South 5t., New York.
!rnl Treatise on Cement furnished yuxx.

A Prac-

SCOTT'S §
GEAR MOULDING ’23,
MACHINE
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WITHOUT CEARGE FOR PATTZENG,

OF ALL DESCRIFTIONS,
AY YN

SHORTEST NOTIOE.

Werk warranted perfectly accurate,
elroulas giving pow l‘.
Cone for or

N. Y. Steam :.ngh:o Co.,
o8 Ohlmlnu Bt.,

SA<UI=Z=0FY FOO0JW

EXTRA HEAVY AND INPROVED
LUCIUS W. POND, MANUFACTURER
Warerooms, % um:;'suut*l‘la';‘!n’o‘rl‘m‘.

BUIL DE RS s s
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mernstation In steam bollers Is our Exclusive Right
under patents, hcml for book.
JOS . ROGERS & CO,, Madison, Ind.

CRINDSTONES

2000 TONS ON HAND. FOUNDED 1810.
J.E.MITCHELL.PHILA.

f[‘() PARTIES BUILDING AND USING

Steam Engines—The undersigned call attention to
remper's Patent Adjunnble Cut-off. Operated by the
Can bo a vllc to any Engine. Send for a

PUBEY, JONES & CO,, Wilmington, Del,

OPE.

John W. Mason & Co., 43 Broadway, New York,

governor.
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C. HENRY HALL & CO.,.20 Cortlandt S§t., N. Y, Oty

THE PULSOMETER.

The stmplest, most durable and efiective
STRAM PUMF now [nuse. Will pump gritty
or muddy water without wear or lnjury to
1t parts. It cannot get out of order.

Branch Dopotws:
11 Pemberton Square, Boston, Mass,
1227 Market Bt Philadelphia, Pa.
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IMPROVED DROP HAMMER,

A volume might be written upon the hammer and (ts uses.
The historian, if adhering to the Soriptural tradition, would
doubtloss begin with the labors of Tubal Cain, in the days
before the flood; or, if Inclined to Darwinlem, with the pro.
bable efforts of our simian ancestors to break the thick en-
velope of the cocon-
nut by pounding it
with stones in order
to reach the food
within; or, if non.
committal to either
belief, his opening
sentences would tell
of the stons imple-
ments of the cave
dwollers (inhabitants
of the world ages
ago) which now are
found mingled with
the bones of strange
creatures long since
pusged from the face
of the earth. Tracing
the history of the
hammer from the
rude pestle of the bar-
barian, through the
ages of stone and
ron, up to the pre.
pent day, he would
find its use o neces-
sity in evary trade,
its forms of infinite
wvariety, extending
from the tiny imple-
ment of the jeweler,
burely n fraction of
an ounce in weight,
to the colossal mass
of a hundred tuns of
solid metal, deliver-
ing its blows with al-
most terrific might.

It is to the worker
n metals that the
hammer is the most
important of tools,
and it may be inte- -
resting, especially in -
connection with the °
subject of this arti- -
cle, briefly to note the
adaptations of the
implement to meet
the requirements of —
the forge. Thehand
sledge, swung by the
powerful arms of the
smith, no longer able
to cope with the in.
creasing size of the
work to be fashioned,
gave place to the ap-
paratus driven by ma-
chinery,

The most ancient
form of forge ham-
mer is probably the
tennant helve, known
in France na the mar-
teau frontal, s Leavy mass of cast iron, lifted by projecting
arms fixed v o cam ring and falling through a certain space
by its owngravity. Then eamo the tilt hammoer, which, in.
stead of belog raised at the front end, was depressed by n
eam ring from a part projecting behind, Another improve.
ment on the original tennant helve was to 1ift the helve be-
tween the hend of the hammer and the pivots on which it
works., The last innovation, and the one which han re-
mained lopgest in use, Is the belly helve, which is raised un.
der the bottom part of the helve by means of a bray, which
could be lengthened or shortened according to the nize of the
plece to be acted upon, After all appeared the steam ham.
wers in thelr various forms, possessing capabilities to
the future extent of which no limit cun be set,  With those,
bhowever, wo have not now to deal: for it is our object, at
presunt, to refer slmply to efforis made to drive bammers in
connection with motors, and not by the direct application of
the source of power to the implemonts themselves. While
the steam hammer is gusceptible 10 a great varlety of uses,
thero aro clrcumstances under which s device of the first
mentioned cluss may serve cortaln purposes with even bettor

results, while in other respects the Iatter may be sufficiently | steam hsmmer, and indeed in many now employed, seem

efficient to meet all requirements, As a particular instance
of this, we take occaslon, in the following description, to di.
rect attention to & new muachine for the making of forgings
by a single blow, by forcing the metal into suitable dies.
Hammers, both hand and power, have been always used for

MERRILL'S IMPROVED DROP HAMMER.

thus molding plates of metal, and one of the best known
mechanical forms is the Oliver, an apparatus governed by
the action of a gpring pole controlled by the foot of the work.
man, The dificaltios, however, with tlLe large majority of
the old Imploments In uge preceding the introduction of the

to be loss of power by gearing, trouble in regulsting pressure
or adapting it to work required,and the fact that the head,
moving as it does in the arc of a circle, does not, on thick
metal, strike a direct blow.

A glancest the engraving of the machine herewith pre-
gented will at once de-
monstrate that two of
the disadvantages above
cited are absent, name-
ly, the complicated
gearing and the indi-
rect stroke ;and the fol-
lowing explanation will
show that the force and
extent of the blow can
be governed with the
utmost certainty and
eage.

The heavy hammer
head, which is con-
structed to weigh from
300 to 1,800 1bs., travels
between two uprights
and to it is attached a
board of white oak or
other suitable wood,
which puasses between
two smooth friction
rolls located in the up-
per portion of the ma-
chine. These rolls re.
volve in opposite direc-
tions, and each is dri-
ven by a separate pul-
ley from one driving
shaft, with cross and
open belts, When they
are closed together and
pressed aguinst the
board, their friction up-
on each side of the lat-
ter raises it, and thus
elevates the hammer;
then, when the rolls
are separated, the head
is free to fall by its own
gravity. The mechan.
sm by which the ope-
ration is effected will
be understocd from the
sectional view, Fig. 2,
in which A A are the
rolls, and B the board
between them.

The shaft,upon which
the front roll is keyed,
rans  in excentrie
sleeves, one of which
is shown at C, which
are placed in stationary
boxes. Hencs, when
these gleeves are rota-
ted a small portion of
a circle, the front roll
is moved nearer to or
further from the rear
roll. To the arms of
the sleeves is attackel
a drop rod, D, which
connects with a lever,
and the Iatter with a treadle. We will supgose the hammer
to bo at the upper portion of the frame and to rest upon the
Intch shown at the right, This lateh, it will be seen, is ad-
justable, and may be pivoted at any elevation, and is con-
nectod with the treadle bar. When the workman pProsscs
the treadle down with his foot, he raises the drop bar, D, and,
s is evident, at the same time pulls back the latch. Raisiog
the drop bar causes s separation of the rolls; and the latch
also being removed, the hammer, being unsupported, falls,
At that instant, the blow being delivered, the operator re-
moves his foot from the treadle, the drop rod then falls, and
the eccentrio sleeve turning the front roll, aided by the pull
of the belt, is forced sgainst the board, raising the hammer
up again, If it bo desired to give a series of heavy blows,
the lateh is thrown back out of operation and the hammer
allowed to rige until it strikes a projection upon the drop
rod; this it Impinges against and rises, and #o 1ifta the rod,
causing, a8 wo have shown, & separation of the rolls. The
position of the projection on the drop rod is such that the
Inttor will be lifted by the upper surface of the hend when
the hummer rests upon the latch, o that the machine may
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aft thus set, the rolla not griping the board until the rod
s lifted by the treadls, The hiammer, as & moment's consid-

R ‘gﬁg@nml“‘, follows the motion of the foot, and blows

of any degree of shortness or lightness may be delivered. It
may be instantly arrested at any point of its stroke, by sim-
ply removing the foot from the treadle, and thus caused to
rise without delivering its blow. Ina word, the machine is
‘under complete control of the operator and is managed with
perfect facility. In order to compensate for the gradual
wearing down of the plank, the movable box, in which the
rear friction pulley has its bearing, is provided with two
gorew bolts, as shown to the right of Fig. 9. The upper of
these bolts extends through the box, but the lower one, only
1o its outer side. After loosening the upper serew bolt, the
lower one can be turned in, thus pushing the box closer up
to the board. Then, by tightening the upper bolt again, the
box is rigidly secured in place.

As we stated in the outset, although the apparatus is ex-
cellently suitable for any variety of forging,it is cspecially
adapted, by reason of its quick sharp blow aud the means
provided of instantly catching the hammer and preventing
rebound, for the making of drop forgings. The articles
which can thus be formed by the aid of dies are remnrkably
numerous; and when this simple and quick mode of produc-
ing them is considered in connection with the labor of cast-
ing or cutting them from the metal, the economy is obyvious,
Numbers of articles, such as wrenches, scissors, sot screws,
rings, bolts, hooks,and small portions of machinery, are thus
instantly and accurately stamped out, requiring but a little
finishing to complete them. The metal is heated and placed
in the lower die,but nof in such a quantity as to fill the same.
As the drop falls, the blow forces the material into all the
recesses of the mold, of which the exact shape is reproduced.
We would remark here that it is quite common to place the
hot metal above the die and drive it down,doubling it up, so
to speak. The result of this is that the air in the die is tre-
mendously compressed and forces its way out, scoring the
cast steel of the Iatter almost as sharply as if done with a
file, Again,but a single blow should be delivered, ns the firat
siroke usually spreads out a thin sheet of metal, on the sur-
face of the die, which rapidly cools. If this be struck by
the hammer, not only will the forging be thrown out of
shape, but the die itself is liable to injury.

The uees to which this invention may be put need no fur-
ther explanation, as to the practical mechanic its advantages
will be clearly apparent, Its operation is simple and within
the comprehension of the most ordinary workman, and the
materials used are strong and durable. A board will last
several months and may be readily replaced at trifling ex-
pense. The manufacturer informs us that a large demand
for the machine has already sprung up. The Prussian gov-
ernment, through Messrs, Pratt and Whitney, have already
ordered thirty machines, and others have been shipped di-
rectly to the Spanish and Turkish governments; the Bald-
win Locomotive Works employ five, and the Providence Tool
Company twenty-five, while some 180 hammers have been in
all made during the past two years. For further particulars
address Messrs. Charles Merrill & Sons,No. 556 Grand street,
New York city.
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BOILER EXPLOSIONS NO MYSTERY,

We had the pleasure, recenily, of listening to a lecture by
Mr. McMurtrie on the subject of steam boiler explosions,
delivered befors the Polytechnic Club of the American In.
stitute,

The spenker Is 8 well known citizen of Boston, an engineer
by profession, and formerly of the United States Naval En
gieer Corps. He is one of the working friends of the Massa-

Scientific dmerican,

chusetts Institute of Technology, and is considered, by the
members of his profession, to be one of its ablest reprdsenta-
tives.

The lecturer gave a guccinet and very intelligent account
of the principal of the many known cauges of explosions,
ghowing that they were all very simple and very easily un-
derstood, and that the mystery of steam boiler explosions
arose merely from a difficulty in determining,from the scanty
and usunlly conflicting evidence presented, to which of the
kuown causes the disaster should be ascribed, rather than
from the existence of any mystery inthe nature of the cause
itgelf.

It was stated that, out of thousands of cases of explosions
which had been examined by experts, but a limited number,
which might be counted on the ends of the fingers, were
still involved in uncertainty as to causge; and even in these
cases, the evident difficulty was insufficiency of testimony,

Neglect of boilers which required repair, ignorance of the
proper methods of mansgement, defective safety valves and
other appurtenances, and the innumerable other causes
arising from gross faults in those Laving boilers in charge,
were shown to be invariably chargeable with the terrible loss
of life and property annually produced by explosions.

The character of these several classes of defects in the
boilers themselves, and in their management, was plainly
shown to be easily comprehended by average intelligence,
and the fact was impressed upon the audience that in no
case was the phenomenon involved in mystery. In every
example, where it had been possible to obtain reliable evi-
dence, it had been found that the cause was readily ascer-
tainable; and it was also found that the cause, when deter-
mined, was perfectly simple and readily comprehended by
any well informed person.

It was shown that, in all cagses where there exi any
apparent mystery, it had been found that evidence lack-
ing, and that, were the disaster due to well known causes, no
relinble testimony was obtainable to reveal it. .

It was therefore concluded that,whenever one of these sad
‘“accidents ”’ occurs, it is the duty of those charged with its
investigation to take the fact to be prima facie evidence of
the criminality of some one, and to devote their attention to
the detection of the criminal.

If there appears to exist no evidence revealing wrong
doing, and although the testimony presented may seem to
preclude the assignment of any known and probable cause,it
is still to be concluded that the mystery does not attach to
the cause of the accident itself, but to those causes which
conspires to hide its origin. The greatest apparent mys-
teries are often found, after long and almost discouraging in-
vestigation, to be explanable by absurdly simple trains of
circumstances. J
The lecture occupied an hour in its delivery and was list-
ened to by the crowded audience with a degree of attention
which showed very plainly that the subject was one of pub-
lic interest.

In the discussion which followed, Mr. Montgomery, the
well known engineer and inventor,referred to the phenomena
of electrical action, of “furrowing” or “ grooving " and the
formation of “mysterious” cyclones within the boiler by the
opening of the safety valves,and presented them as examples
of still unexplained mysteries.

Other gentlemen insisted that the distinction between the
bursting and the explosion of steam boilers had been over-
looked, and urged that the latter was produced by some still
unknown cause, since no known phenomenen could possibly
be the cause of such tremendous violence as frequently
characierized explosions.

The chairman called up Professor Thurston, who was
present, and,complying with the request, the Iatter explained
the several apparent mysteries. Electrical action was con-
sidered to be & canse of some cases of exceptionally rapid
corrogion, and to act in & greater or less degree in all cases.
It was stated that the slightest difference, whether chemical
or physical, between different parts of the boiler, canses the
formation of what electricians call “local circuits” and the
acceleration of oxidation. It is even supposed that all corro-
sion is due to electrical action, and the less rapid oxidation
(which is noticed when surfaces nre most perfectly uniform
in character, as, for example, when zinc is amalgamated) is
gimply & consequence of the reduction of voltaic action by
lessening the number and the intensity of action of local
circuits.

Furrowing and grooving, which occur so frequently and
to 8o serious an extent along the laps, and adjacent to lines
of exceptional gtiffness throughout the shell of locomotive
and other boilers, was shown to be the evident result of long
continued and frequently repested bending (along lines of

: | weakness where the action is concentrated by the stiffness of
> | the adjacent seam), this change of form belng a consequence

of the continually occurring variations of pressure and tem-
perature of steam snd changes in the water level, which
naturally produce considerable alteration in the shape of so
flexible & structure as a boiler shell of quarter or three elghths
mwetal, loaded with tuns of water and subjected to variations
of internal pressure amounting to hundreds of tuos.

A statement of the almost obvious, yet seldom recogniszed,
fact that steam, issuing from an open safoty valve, possos
ses ten times the velocity of the heaviest hurricanes known
among the West Indies or in the Chinese seas, and that the
pressure of the wind in & real cyclone is but a fraction of a
pound per square inch showed that cyclones ina bollor,when

the safety wvalves were raised, were not to be eatalogued
among the mysteries of steam boilers, and that the ** entraln-
ment " of mingled steam and water, or “ priming,” oven to

the extent of emptying the boiler, were no more mysterious

than the bolling over of & tea kettle,

3

The apparently mysterious phenomenon which the
call a “detonating explosion,” with its fenrful powe
disastrous affects, was shown to be perfectly f
mystery by a simple calculation of the amonnt of ene;
up in the steam boiler which wan exploded by Mr.F, B,
at Sandy Hook, Had it all been expended in ralsing t
boiler directly upward, without waste In other directions, il
confined force would have raised the muss to the treme
hight of five miles, The mystery, if any existe, is thers.
fore that such explosions are not usually far more terribly
than they actually are. ey

Finally, n short explanation was given of the nature of
the ““internal strain,” as it is called, which is so common s
cause of wenknoss in large masses of cast iron, and which
seriously affects large pleces of steel, and even of malleably
iron. The bearing of the recent discoveries and iu'vqlﬁ'éi-
tions of the speaker upon the existing theory of rupture way
briefly given, and the conclusion was drawn that the greatest
care ghould be taken to select the purest and most ductils
irons, wherever changes of form and dimensions, such as had
been described, were to be met. 'Wo have obtained & short
description of the process of rupture, i it was given by the
speaker, and give it to our readers in unother column in hig
own words, .

The last speaker, in commencing, stated that, although it

still remained uncertain how far some causes, which were
suspected to operate in exceptional cages, were to be credited
with the production of observed facts, he was inclined to
clags all causes thus: First, ignorance; second, carelessness;
third, utter recklessness; and the readers of the Screxrierc
AMERICAN who have followed the many discussions of such
cases which have appeared in our columns will be very apt
to accept this classification. \
Such discussions as that above described cannot fail to do
much good ; and it is to be hoped that they will aid in educat-
ing the public so effectively that coroners’ juries will becoms
convinced that verdicts of ‘“no one to blame,” “‘ unknown
cause,” and similar expressions of ignorance, will only ex.
hibit their own neglect of duty or lack of intelligence,
Our neighbors of the Zrbune should secure such lectures
as the above for their ““ extras.” They would be hardly less
interesting, and would be even more useful to the world,
than the more brilliant but less practical essays which are go
eagerly seized upon to fill those pages.

THE HUDSON RIVER AND LAXE CHAMPLAIN SHIP
CANAL,

On another page of this issue will be found a description,
illustrated by a map, explaining the scheme now before the
Legislature of New York, for the construction of 2 navigable
water way between Troy and Lake Champlain. The work,
it will be seen, includes the deepening of the Hudson River
from Troy to Fort Edward, and the excavation of a capal
from the latter point to White Hall on the lake, the entire
length of the improvement being but sixty-three and three
tenths miles, The advantages to be gained by the work are
of such immense importance that its cost is rendered a mat-
ter almost insignificant. By an outlay of a sum which at
the highest is estimated at $10,000,000, water communication
from the Missouri and Mississippi rivers, and from all the
ports and navigable inlets of the great lnkes, to tide waterat
the cities of Troy, Albany, and New York, for vessels of a
burden up to 2,000 tuns,is to be secured.

In view of the strenuons endeavors which are being made
by Boston, Philadelphia, and other cities of the Atlantic sea
board to bring to their markets the enormous commerce of
the West and Northwest, the necessity which exists for the
people of New York,and more especially of the metropolis,to
put forth counter efforts to maintain the most feasible high-
ways through their own State is becoming more and more
apparent. Boston, by her recent railroad connections, claims
to have gained, over the Erie canal, six days in time from
Chicago and fifty per cent of transportation ; while it is a fact
that the grain receipts of the city have trebled duriog the
past threo years, Burlington within ten years has risen to 8
position to rival Albany in her great lumber trade. On the
other hand, the Controller of this State in a late report shows
that Now York does not keep puce with the commerce of
the West,and that the ratio of increase of tunnage is far from
what it should be.

We need not refer to the high cost of transportation of
western produce per railroad, or the immense waste of crops,
which has taken place during several years past, owing to
the inability of the present facilities to carry off the excess.
No facts, we belleve, are more generally understood. Hence
it is certain that,not as a rival, but as an addition, to the Erle
cansl and other great highways now taxed beyond their limit,
pome other grand outlet must be opened. We cannot have
too many such and that their construction will bs forced by
the constantly incressing smount of western productions
which must find markets in the East,we believe to be only &
question of timo: while the State first in the field to offer
the best facilities will find,in the great consequent sugmenta-
tion of its commerce and revenues, the richest rewards for
ity enterprize.

The work contemplated, in the bill before the Legislature,
is nothing,either in point of labor, time, and expense, beside
the construction of the Erie canal. It could be entirely com-
pleted, it is stated, within four years; and estimating the trans.
portation carried over it for the next twenty years at five
million tuns per annum, & toll of forty cents per tun would
within a decade repay its entire cost. The latter is within
the means of many individual citizens of the State,and when
distributed by taxation would be scarcely felt. It is small
enough for the merchants of New York city to raise it by

subscription, s project which appears worthy of considers-
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on, If another sesslon of the Legialature pass by and uno pro
vislon be made for initisting operations,

We would bespeak for the dotails of the plan, which we
take from the able speech of Hon. Smith M, Weed, member
of assembly from Clinton county, N, Y., the careful exami-
nation of all our renders. It is cortaln that no great work of
internal lmprovement Is now contemplated which is of more
prossing importance, not merely to the metropolis or the
State of New York.but to the vast sectlon of the country
whoge commercinl needs it must so miterinlly meot,

CHAMELEONS,

There I8 a curious lttle lzard, the name of which is so
coupled with fable that many belleve It has never even ox-
isted. We mean the chameleon, which, though never seen
on this continent, abounds in the old world, It is generally
imagined that the reptile is capable of ohanging its color at
will to the brightest of ralnbow hues, and there is a wide
spread popular belief that it lives on air, both of which ideas,
though naturally arising from the poculinr appearance and
habits of the animal, are far from the trath, Some years
sinco, wo captured a pair of these Nsards among some ruing
in Anin Minor; and for the three months durlng which they
lived very comfortably in a wooden birdeage, we were on-
abled to study their strange poculinritios, and notably the
phenomens for which M. Paul Bert, & member of the
French Blological Society, has recently suggested some in.
toresting explanations, which to us seem more in nccordance
with appearances than any yot adduced. - The chameleon
measures from five to eight inches in length and has a
curious pyramidal shaped head, appurently separated from
the neck. Its body is short and thick and ends in a prehen.
site tall of medium length. The ears are concealed under
the skin, tho mouth is large, and the eyes, which are very
prominent and full, are closely covered by a clroular (lid in
which is a small round perforation just in front of the pupil.
T'he legs are long and slender, and terminate in a hand
formed of five toes, divided into two bundles so as to resem-
ble one broad finger and & thumb, By the nid of these mem-
bers, and by winding their tails around the branches, the
Hanrds climb about shrubs and trees in search of insects. Their
motions are, however, very slow, and their habits sluggish
in the extreme. They will cling to bars of their cages for days
at & time, giving not the slightest sign of life, except per-
haps the occasional twinkle of one eye. Handling them
does not seem to disturb their equanimity, as they rarely
struggle as long as they are permitted to cling to a finger,
while they are perfectly harmless.

The strange peculiarity of the animal, however, is its
faculty of changing its color, not in bright tints, but from a
pile gray to light green, yellow, brown, reddish and violet
shades, all, however, dusky and undecided. These changes
sometimes ocour very rapidly and are apparently provoked
by anger and fear, In handling the lizard, we have noticed
that, although it would, as we have already intimated, show
no symptom of uneasiness, the clear light tint which cov-
ered its whole body wonld give placs to dark brown blotches,
seme of which shaded curiously into black, resembling in
torm the spots of & leopard. The cause of the phenomenon
has gecerally been considered tobe soft granules, underthe
skin and of different colors, which are more or less extended
according to the quantity of blood which reaches them; but
the recent investigations of M. Bert show clearly that the
nervous system acts directly without the intermediation of
the blood. If the arteriesof a member be tied so that no
blood can pass, and the nerve affected, the colorations still
continue ; while on the other hand,if the nerve be destroyed,
the tissues assume a black tint from which they do not
change, Itis very probable that the nerves thus acting are
of the same order as the vaso-motors; for when the animal
is poisoned by curare, and the other nerves are consequently

in their functions, it at once becomes black. If the
sciatic nerve be electrified in a thickness at which the nerves
of color should exist, the muscles do not contract but the
tint of the member changes, proving that the current acts
separately on the color nerves. The action of the latter
also persists exactly as does that of the vaso-motors ip spite
of the curare poison. The microscope shows tubercles
beneath the skin, which become differently colored through
the singular bodies, of which they are composed, contracting
or expanding as governed by the nerves.

Another curious feature of the chameleon is the independ-
enceof its eyes. It moves them separately; and when the
animal sleeps, it seems as if but one half of it were awak-
ened at & time, Ifa light be placed before one eye, the half
of the corresponding side of the body becomes of a different
color from the other side; but the tint becomes uniform all
over when the light is carried before the other organ. It
would seem from this that the reptile has two distinct lu-
minous perceptions.

8o sluggish' s creature, it might be supposed, would be
hardly suited for catching insects, and such indeed would
be the case were chasing the latter the only way of entrap-
ping them. The chameleon, however,resorts to strategy, and
grabs its prey from a distance over which the unsuspecting
fly or bug hardly deems it possible that its enemy can reach.
The lzard's mode of seizing the insect Is not only peculiar
but also gives further proof of the dull nature of its percep-
tlon. It never uses but one eye, and, while its body is per-
foctly motionless, will follow the movements of its prey with
intense attention until it comes within about three inches of
its nose ; and then a will dart out, more like a streak
of pink lightning than anything else, strike the insect, and
‘earry it back into the mouth, This tongue, which is out of all
w-wm-bdtbm (sometimes twice its en-

e length), Is & bollow tube terminated by a fleshy knob

which hasa cup-like cavity on its anterior surface, always
covered with a viscid fluld, Tt shoots out a perfectly straight
rod, and strikes the insect with unerring accuracy.

M. Bert, who has dissected the operating mechapism, says
that the tongue Is squeezed out, just as a cherry stone can
be forced out by pressing the fruit between the fingers.
Strong bands of muscles, surronnding the tongue, serve to
apply the necessary pressure,

——— -
THE BEHAVIOR OF METALS UNDER BTRAIN,
NY PHOFESBOR N, N, TUUBSTON,

The realstance of metal to rupture Is dependent upon two
conditions : the first Is the magnitude of cohesive force; the
second is the homogeneousness of the material,

A metal iy homogeneous in composition when all portions
exhibit the pame chemical constitution; it is homogeneous
in structure when all parts exhibit the same arrangement of
particles; it is homogeneous as to strain when all portions ex-
Libit the same degree of what is called *“ internal strain.”

This internal strain i produced whenever particles are
given positions which are not those of eqailibrium, and,con-
sequently, such that they exert greater or lees force to
change thelr relations with surrounding molecules. The
character, and the oceasionully serious amount, of this kind
of strain is exhibited by the weakness of large musses of
metal, whether cast or forged,] which is =o frequently ob-
served. Every one who has seen much of large work has
known instances in which castings have cracked while cool-
ing in the mold, and every pattern maker and every molder
understands the necessity of making allowance for “ shrink,”
and the advisability of avoiding the combination of thick
with thin parts in the sams piece of casting.

In brass and bronze castings, the difficulty is less ihan
with cast iron, and in iron forgings the difficulty is still less.
This eondition does, however, sometimes exist to a serious
degree, even in wrought iron when worked in large masses;
and the steel rods, several inches in diameter, which it was
attempted to make gome time ago for one of our great
bridges, were found in some cases to possess but a fraction
of the strength, per square inch of section, which the same
metal exhibited when cut into small pieces.

It follows, therefore, that,to gecure the most reliable metal
for purposes of construction, uniformity in composition and
structure and freedom from liability to internal strain must
be secured, if possible, as well as high cohegive strength.

It is, however, usually impossible to avoid the presence of
internal strain, since artificially produced materials,like the
metals, cannot be given form except by external force. It
becomes important, therefore, to study the character, the
effects, and the means of relieving or avoiding internal
strain in order that we may know where to look for it, and
how to prevent difficulties consequent upon its existence.

The existence of internal strain in castings has been long
well known, and the large masses of cast iron frequently pro-
duced in every foundery are always either very slowly cooled
in order that uniform contraction and solidificstion through-
out shall prevent dangerous strain occurring,or they are care-
fully annealed, or they are artificially cooled—as in making
the Rodman gun, for example—in such & manuer that the
strain which may occur shall be of actual service by aiding
in resistance of external forces.

The extent to which wrought iron may be weakened by
internal strain, and the behavior of the various qualities as
affected by its presence have only recently attracted much at-
tention from engineers.

A somewbat extended experimental research, made by the
writer,has resulted in the discovery of some interesting facts
and leads to some useful deductions. The limits of a short
article like this forbid such an extended account of these in.
vestigations, ns is given at length in more purely technical
journals®; and & mere resumé of the work and of the conclu-
sions derived from it must satfice,

It was found that all metals exhibited the presence of
more or less of this cause of weakness, the harder varieties
being most seriously affected, and the ductile and soft kinds
showing it least. The same grade of metal was found to
contain an amount of internal strain, which varied according
to the treatment to which it had been subjected during, or
subsequent to, its manufacture.

The harder kinds of iron were capable of taking up addi.
tional strain when subjected to the process which produces
hardening in steel,and all grades were found to lose it by the
operation of annealing. The harder metals were found to be
more liable to injury, by reduction of their ultimate strongth
in consequenco of the presence of internal strain, than were
soft varieties,

It was found that internal strains could be modified by
external forces, and that this fact has a most important in.
fluence upon the behavior of the metals, and consequently,
upon their availability for purposes of construction.

It has already been stated in the SCIENTIFIC AMERICAN
that the discovery was some time ago made that a plece of
iron or steel, loft for some time under & load, acquired an
increased power of resisting further change of form¢. It has
become very evident, as further experiments have beon
made in studying this remarkable action, that this Is the
effect of the gradual relief of pre-existing internal strain, It
is unobservable in bodles free from such strain,and is noticed
in cases where internal strain exists, sometimes producing a
very large varlation of reslstance.

This rellef occurs by the ““flow " of particles, as it has
been called, a woll known property of solid bodies subjected

* See current volumes of Trans. Adm. Soc. €. B, and Journal Frankiin
Inatitute

M, Soc. O. K, Vol.ll,p, 80 Journal Praskiin fns,

tSee Trans, A
March 154, pp. 150, 181,

to great force, and which In best lllustrated by the process of
“wquirting " lead pipe, and less strikingly whenever metals
are worked in the rolls or under the hammer,

A plece of metal being placed under the action of external
force, some of its lines of particles are more strained than
others, and the mass does not reslst change of form or ulti-
mate fracture with its maximum power. Its forces are
overcome in detachments, Left under aload not capable of
breaking it, however, the particles are gradually shifted by
the applied foree and * flow " into new positions with s ra-
pidity which Is greater as the material s more ductile. The
available forces of colieslon are now combined, and, pulling
together, can offer more resistance than ot first,

After this fact had been discovered and its probable cause
had been ascertained, It was consldered very likely that the
converse might be true, and that rapid change of form and
sudden rupture might be less resisted than s slow action.
Experiment promptly proved the correctness of the conjec-
ture, and it was found that a very serions loss of resistsnce
frequently took place under such sudden strains as those
produced by blows. The second discovery, which had been
made by Kirkaldy* at an earlier date, although apparently
not necepted by the profession on sccount of the possible
action of inertin in his experiments, is even more Important
than the first, eince it shows that structures and machinery
exposed to shock arenot as safe ag they have been supposed,
although the first described effect of internal strain would
appear to produce an incresse of resistance to static forces,

Dead loads can therefors be sustained with greater safety
than had been previously supposed, while with live loads
the contrary is the fact.

It would seem that rapid change of form introduces inter-
nal strain more rapidly than it can be relieved, and thuos
weakens the me.al, while very slow alteration permits s
certain amount of *‘ flow” and relief of strain, and gives s
higher strength in consequence.

The effect of relief of internal straln was discoverad nearly
forty years ago by Professor Johnson, while conducting the
Franklin Institute experiments on the causes of boiler ex-
plogions, He does not, however, geem to have suspected
the cause, and speaks of the phenomenon as ‘‘anomalous.”
He relieved internal strain by what he called ‘‘thermo-
tension,” heating the metal to a high temperature, applying =
heavy load,and allowing it to cool under tension. He states
the amount at about 15 per cent for Salisbury iron, and 20
per cent for some specimens of Tredegar. It would appear
that we find here the secret of the exceptional behavior of
wrought iron, in exhibiting a gain of strength at high tem-
peratures.

From this fact, and from the experiments of the writer,
the inference has been drawn that, the more ductile the ma-
terial, the more readily and completely may internal strain
be relieved, and the safer is the material against shock.

I conclude also, that parts should always, if possible, be
80 proportioned that all parts sball stretch uniformly if liable
to uccidental injury, in order that the reduction of strength,
due to rapid distortion, may not weaken it on several lines of
strain successively, and produce rupture by thus taking the
parts at s disadvantage.

Where parts are lisble to injury by shock, they shounld
also be slightly thickened up near the part exposed to the
blow.

In selecting material for constructions peculiarly exposed
to injury by shock, we see that it is particularly necessary to
obtain pure and ductile iron.

For structures like steam boilers, which are continually
changing form with variations of temperature and pressure,
it is even more necessary to select the best of iron. |
STEVENS INSTITUTE OF TECHNOLOGY, March, 1874,
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SCIENTIFIC AND PRACTICAL INFORMATION.
RAISING WRECKS.

In raising sunken vessels, it has been common to use flexi-
ble airtight bags, which, when properly secured to the ves
sel, are inflated with air by pumps. A recent improvement,
by Mr, Sowerbutts, of England, consists in supplying acid
and alkali to the bags, which, on being mixed, generate car-
bonic scid within the bags and produce the necessary infla.
tion, no air pumping being necessary.

NEW APPARATUS FOR REGISTERING THE DIRECTION OF

CLOUDS.

M. de Parville proposes for this purpose a board some 12
inches long by 8 inches broad, fixed on & suitable support. A
square of unpolished glass,placed vertically,divides the plane
in two equal parts. The left hand side of the Iatter is cov-
ored with a mirror;on the right isa sheet of paper. As the
clouds pass above the horizontal glass, they are reflected ; and
at the same time the observer sees their images on the verti.
cal glass projected on the paper. It is only neceswary 1
trace their direction on the Iatter with a pencil. On the miz-
ror is engraved a compass card, which is also on
the paper, and a small magnetic needle ia suitably arranged
#0 s to ndjust the apparatus,

THE WASTE OF COTTON HEED,

Mr. Alkin, of SBouth Carolina, says that the loss by neg-
lecting to save cotton seed is immense; piles of seed are al-
lowed to decompose and’wasto at nearly svery gin houss,and
yot tho seed 1s a valuable manure. For cultivated crops, 80
bushels of cotton seed in the drill, or 50 bushels broadeast, to
the ncre will increase the crop considerably. Seed can be
rotted by composting it in alternate layers of leaves, straw,
and stable manure; 100 bushels of green cotton seed, mixed
in bulk with a tun of soluble phosphate and allowed to re.

main & fortnight, will make a capital compost for 10 acres of
any cultivated crop.

* ¥ Experimen (s Oa Strength of Iron and Steel.”
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THE LIGHTNING SCREW PLATE. apparent requirements of the animal. In order to pursue Hints on House Paporing,
The chief feature of the inyventlon represented In the an- | jts habite, it Is evident that sir-breathing appsratus must be | Thisis the season, among good housewlves, for cl
‘mnexed engravings, to which the reader’s attention may be | present in the organization, and such is the ease. Its gills | whitewashing, palnting, papering, and otherwise 7
first directed, Is that the die does its work in a single cut, | are & sort of porous lung, of very complicated construction, | the domicile, | .
thus forming the screw thread at once, instend of by several | having ramifieations which expand into cavities filled with | After the cleaning, whitewashing, and palutiog ia necom o S
trinls, as is the case with the lmplement in ordinary use. In|a coagulum, the function of which has not been definitely plished, comes the process of papering the walls; but the
order 1o compensate for wear, the die is capable of proper determined. first thing, frequently, to be dons I the removal of the o
adjustment, so that it is claimed to keep its size with nccura- ey paper. Todo this successfully, wet the wall
ey until used up, or pver & long period of constant employ- Inventors® Mistnkes, and, when well soaked, the old paper can be stripped ogm
ment.

Scienfific Qmerican,

- -

Inventors are too linble to think that upon the granting of | quickly. After the paper is romoved, wash the wall b“‘
The complote tool I represonted in Fig. 1. A is the die, | their patonts success is certain, which it would be if they |off all the particles of paper which may remain, and leave
which is socured In & suitable collet, B, which, in tarn, is [ would display as much business tact as they bave done|the walls till nearly dry before commencing to Isy the new

held by the wet screw, C, in the plate. A § inch die, that|inventive ability. Upon the granting of a patent the fnven- | paper. If the walls have been whitewashed instead of pa-

being the largest sixe, I ropresented as secured in the latter, | tor thinks his ““future made” and thereupon sits down, | pered, wash the walls with vinegar, which will make the
and below are shown the re. - paste nnd paper adhere more

mainipg six aises of dies with wecurely. A bench is

their corresponding  taps, made for messuring and cutting

M-i-ﬂ:&!‘v §. and § the paper, by placing boards of

inch, all of which are supplied euitable length across two flour

with the tool. barrels, The paper should be

In the sectional view, Fig. unrolled sud cut to proper

2, the construction of the die length and in sufficlont quanti-

aud its mode of adjustment ty to cover the room, bafore the

are depicted. D are taperhead- pusting process commences.

ed scrows, which spread the These sheets should be laid one

dle when driven in, while the over the other, to bs resdily at

porews, E, serve to close the haod when the paster is ready

parts of the latter together to begin work. The liability

from the sides, The taper of turuing the edges or dama-

screws govern the eize of the ging the paper will be greatly

cut; and after they are regula-

e obriated mbz :dopﬂng" t:;:
ted, the binding screws ho courae, ur pasts

the portions firmly in place. usual article for the purpose,
It is claimed that this in-

and rye flour is considered b-t-
vention will accomplish five

ter than wheat, us it has moze
times the work possible with adhesion. Mix the flour in eold
any other screw plate. The water thoroughly, by stirring,
threads are cut neatly and

until the paste has s thin creamy
gharpiy into the bolts, snd not, consistence, and then boil, when
as is frequently the case with

it will thicken, nccording to the
the common tocl, jammed out length of time it is submitted
of the iron so 8s to raise the

to the heat. If found 100 thick
threaded portion sbove the v

in cooling, add water
normal surface, thus impair- till the desired degree of thick

THE LIGHTNING SCREW PLATE.
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ing the accaracy and regularity of the operation. The dies

allow of nuts and bolts for different purposes being made to
fit together tightly or loosely, as desired. When worn out
they can be replaced, the plate and collets remaining good.
The articles threaded need not be matched and kept together,
as they nlways corregpond without being tried or fitted, The
collets holding the dies have guides, as shown at F, Fig, 2,
for starting bolts true, though, when it is desirable to cut
close under the heads of the latter, the face gide is used. The
degign of the plate combines ample strength with remarka-
ble lightness ; and in quality, style, and finish, the device ap-
pears tobe an excellent tool.

For further particnlars address Messrs. Wiley & Russell,
Greenfield, Masg.

THE GRASS EATING FISH.

Nature makes no leaps; on the contrary, she appears to
fill up, by design, the gaps which appear to exist between
each parallel series of beings. Numerous examples exist, or
have existed, of these odd connecting links; the Australian
ornithorincus, a quadruped with a bird’s beak ; the apteryx,
a bird with bsir and no wings; the pterodactyl, or winged
lizard of antiguity; the fossil turtles, with teeth, found in
the Cape diamond diggings—are illustrations in point, and
still another is found in the queer fish represented in our
engraving. It is called the coratodus Fors-

waiting for the dollars to come without any effort on his part
to induce a flow of coin into Lis treasury. After a season of
such inactivity, with poverty finally staring him in the facs, he
parts with his patent for a small sum to a shrewd business
man, who places the matter before the public in a business-
like way, advertises it in mediums through whick it reaches
the attention of all in need of that particular invention,

eventually creating for it a large demand, and bringing a
correspondingly large revenue to the advertiser.

The day has passed when people having any desirable thing
to sell may expect to reap success by waiting for the public
to seek them out. At the present day, every important branch
of manufacture has its own special organ; if an inventor has

ness is obtained ; then add a little carbolic acid to prevent
the paste from souring or bzcoming moldy. A broad whits
wash brush is the best to apply the pasts with, and the pa
per should be laid quickly after pasting, to prevent its be
coming soft and tender to handie.

Two persons are required to lay on paper with rapidity,
one to paste and one to apply the paper. When the paper
is pasted it should be handed to the person on the ladder,
who holds it about a foot from the top end, and lays it even-
Iy against the wall at the top, allowing the upper end to
hang over on the backs of the hands. By ldoking down the
wall, it may be seen when it maiches the previously laid
length; and after adjusting to match, it should then be
brought gently to the wall, the backs of the hands then
pressed against the wall and passed upwards towards the
ceiling, spreading them out towards the corners of the length
of paper. The gcissors are then run along at the juncture of
the wall and ceiling, making a mark which can be easily
geen, when the top of the paper is removed for a little dis-
tance, and it is cut off even and replaced. Then a soft cloth
is gently passed downwards and the paper pressed against
the wall to the bottom, where it is cut off as at the top.

——
Iron Electrotypes.

A Drief item on this subject appeared in a former issue of
the Journal, to which we may now add the

terd, and jg sllied to the fishes through the
lepidosiren, & eingular animal found in the
streams and ditches near Bahia, Brazil. The
lepidosiren ia popularly termed the cara-
curus, and is known by its odd shaped,
elongated body, covered with scales, ap-
pearing to terminate in = fish’s tail, while
its menns of locomotion congist in four
fins located underneath, French natural-
ists bave placed this spimal in a distinct
clags of mmnphibious reptiles. Owen, on
the other hand, pronounces it a fish, and
the connecting link between fishes and rep-
tiies,

The discovery of the ceratodus, however,
adduces an even closer connection between
the two families, The genus was estab.
lished by Agassiz, who found the fogsil
teeth ani jaw bones of the apimal in the

additional declaration that M, Klein, a Rus-
sian chemist, has succeeded in obtaining
very satisfactory results from a series of
experiments in this direction,

The process followed by him is described
as follows: Tbe bath employed consists of
s concentrated solution of sulphate of iron
and ammonia, and the battery of four
Meidinger cells. Forananode,an iron plate
is used, with a surface about eight times
that of the cathode; and connecting this
with a copper plate, a perfect coating of iron
is obtained. On leaving the bath, the iron,
it i said, is as hard as tempered steel, and
very brittle. When heated, howeyer, to &
cherry red, it is gaid to become malleable,
and may then be engraved as easily as soft
steel.—Journal of the Franklin Institute.

[Our readers will find a full account of M.

juraseic and trimssic formuations of many

perts of Europs, It was supposed tbat,

pave in these ancient remains, the creature did not exist, un
til & ff:w yeurs since, when living specimens were found in
the rivers of northern Australis, exactly corresponding to
to the fragmentary relics,

In tbcinnnexed engraving is represented the appearance
of the iiving fish and also of the skeleton. Its length is
about 38 inches, and its dismeter 7 inches. Its babits are as
peculinr as its form. Although living in the rivers, it rarely
ascends above the brackish water, and finds its sustensnce in
the vegetation which, growing in shallow places, is left un-
covered by the ebb of the tide. At pight the fish leaves the
water, crawling in among the plants and feeding. The quan.
tity of nourishment it needs is enormous, and it is enid that
the amount of half.digested myriaceous and graminaceous
folisge found in its intestines is out of all proportion to the

THE GRASS EATING FISH.

anything to sell which is worth buying, the attention of pur-
chasers is expected to be called to the fact throngh such public-
atious, as well as through the mailing of circulars, ete, A large
proportion of the patents granted are for inventions of real mer-
it, and of value to the public, and inventors and the public
are alike sufferers for this very wauot of business tact on the
part of inventors, who should, immediately upon the issning
of the patent, haveit properly engraved and published in such
journals as reach readers who require the use of such partien-
lar inventions.  ‘“ Masterly innctivity "' has ruined many an
inventor who might otherwise have been to-day in the posses-
#ion of a fortune,—Newark (N. J.) Manufacturer,

*
L A

No pillar or support of brick or stone shounld ever exceed in

hight twelve times its least thickness at its base.

Klein's process, above alluded to, for the

production of iron electrotypes, in the Sci-
ENTIFIC AMERICAN of November 18, 1868. The invention
was patented in this country by M. Klein, of St. Petersburgh,
Russia, September 20, 1868. The Hon. Cassius M, Clay,
then United States Minister to Russia, brought home some
oxamples of the new process, consisting of iron electrotype
plates for printing, being copies of engraved copper plates.
These examplos were very perfect. They were for some
time on exhibition in this office and were noticed in this
paper November 27, 1869, a fall account of the process baing
then also given —Eps.]

Tie Choctawa and Cherokees of Tadian Territory raised
5,000 bales of cotton last season, more than twice as much
as the crop of 1872. Most of it went to the St. Louis
market,
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SELF-ACTING FLOOD PIPES FOR BUILDINGS.

We herewith publish engravings of n dovice, denigned by

Mpr. Stewart Harrison, of London, England, for the purposs

of automatically flooding with water tho Intorior of n bulld.

Ing attacked by fire. Tt is exceedingly simple, nnd ity opo:
ration may be understocd at a glance,

The self-ncting preserver valve (Figs, 1 and 2) in #o con.

’ . B .
Scientific  American,
a8 in South Awmerican countries, purts of Texus and Califor-
nin, and in special localities where  naturally Jdry atmo-
sphere prevails, articles of food are kept without the nid of
the refrigerator and with 1itYls trouble, Generally, however,
in the climate of the United Btates, molsture in present, o
circumstanco plainly exhibiting fwelf by the condensation
on the cold surface of pitchers containing lew wator in sum-

structed that the valve s held in its gouting, o ns Lo pravont

the efflux of water, only by a conical brags plug, car.

mer, or on the exterior of the window panes of warm rooms

rying the stem or spindle of the valve, and retained g

In position within a suitable conical recoss or seat by |
an annular wedge of fusible metal. Botwoon the valye -
and the plug there is a perforated hollow spheroid,

which acts like a roze, to distribute the water whon
issning under preesure on all sides; and this roge and

the plug beneath it necessarily projoct downwards be. 1 =

low the celling, for obvious reasons, the supply plpesd
being affixed by holdfasts to the joists above, Then,
in case of a firo occurring by aceident, genorating
flames and elovating the temperature, 5o soon as the
boiling point of water is attained the fusible plug
melts, the plug drops out, the valve fulls, and water
in continuous streaws is at onca dischurged upon the
fire and flame. extinguishing them befors they cnn
spread or gather strength so as to become uncontiol-
lable; in facy, the fire is the immeodiate ngent and ex-
citing cause of its own destruclion,

So far it is clear there is nothing ont of the way or
impracticable in the scheme; nothing involving any
departure from existing practice, ns in the casge of gns
and water pipes, bell wires, spenking tubes, and the
like; of which, indeed, it is the corollary nnd exten-
sion. But it obviously involves the absoluts existence
of a constant public water supply, at high pressure,
accessible and avsilable; or, in default thereof, of ad-
equate storage of water in cisterns, of sufficlent di-
mensions, suitably placed, to give the requisite sup-
ply and pressure, It is obvious also thav gome expe-
dient in adaptation to the circumstances of n frost, by
saline ingredients and due circulation, would be ad-
vantageous or necessary,

Individuals of an inquiring turn of mind may spe-
culate upon the case of a fire breaking out at night, and be-
ing thus extinguished, of necessity without being discoy-
ered; when, of course, the water would continue to flow, to
the serious injury of furniture, goods, merchandize, ute.
‘Without entering on the discussion as to which of the two
evils, excess of fire or water, be the least, it will suf-
fice to remark that Mr. Stewart Harrison bas at least
not neglected this aspect of the case. He provides
for the difficulty (says Iron, to which we are indebted
for ihe engrayvings) by a very simple contrivance, the
adoption of an arrangement to give warning of the
occurrence of a nascent fire, by the flow of water be-
ing made to depress a piston, releasing and setting
in action a suitable alarm on the premises; which, by
the very simple aid of making a cornection with a
galvanic battery, and completing a circnit, might, if
required, be made fo ring an alarm bel! situated any-
where, these alarms continuiog until attention is
aroused, and enforcing the active agency of a human
being to turn off the water and stop the flow and the
alarm simultaneously.

LESLEY'S ZEE0 REFRIGERATOR.

We remember reading, some time ago, a queer story—
very much on a par with the veracious recitals of Baron
Munchansen—about a psrty of huntersin the arctie regions,
who, while pursuicg the chase, suddenly discovered two
strapge objects protruding through the frozen eoil. Closer
‘examination proved the articles to be nothing more or less
than a pair of boo's, and a still more rigid =crutiny indica-
ted the fact that said boots contained legs. Setting to work
with axe and pick, the hunters proceeded to dig out the ba-
lance of the body, ard finally un iced a remarkable individual,
dressed in the garb of centuries back, and, of couree, frozen
stiff. The story goes on to tell how, while they were de-
bating as to the disposition to be made of the odd discovery,
they left the body by the camp fire, where it thawed, and its
owner, to their astonishment, signalized his return to exis-
tence by & howl for brandy. Then the romancer recounta
the yarn, which the resuecitated ancient tells his deliverers,
of life s few hundred years back, and how he became frozen
in the ice and had slept a Rip Van Winkle sleep, preserved
by the intense cold. The sequel is that the old gentlemsn
tells entirely too many stories, and becomes a bore, where-
upon the sfllicted hunters euggest thet he is sufficiently in-
durated to cold to sleep out of doors. He does so, and again
freezes £tiff, in which condition the party very gladly leave
bim to his fate. While the return to life of an individual
who had been frozen several centuries is rather without the
bounds of probability, the fact of his keeping that length of
time is not. In the frozen earth of Northern Siberia, the
bodies of mastodons, still covered with flesh and skin, bave
been found in & state of such preservation as to furnisn food

to llving animsle—a circumstance which doubtless, in gome | | | :

way, gave rise to the foregoing story; and, in general, it is
s well known fact that, in organic substances, when kept at

- & cold temperature, decomposition is arrested. If, in addi-

tion to cold, the atmesphere be both dry and uniform in tem-
perature, decay may be prevented by artificial weans for an
indefinite length of time,

The necessity of sccuring, as complete as possible a free-

- dom from humidity in the air,of receptacles in which meats

#nd yegetables are to be preserved, is a point of importance

IWATER - PLPE

F '/'j:"?jg-.

004 nnd 226 West 93d gtreet, in this city, the newaest form of
which is represented in the annexed engraving, The Zero
rofrjgorator, as heretofore made b.y Mr. Lesley, differs from
thyy ustrated herewith in haviog less fce space, the lce
artment being in the center of the top, and having
d sides meeting just below the faucet in front. This
arily gave more room for articles in the lower divisions ;
in many cases, i% is desirable to secure a supply of ice
which will last & considerable time, the section for the
pame has been enlarged. In this division the blocks
are placed, upon & wooden tray, through which the
water runs to a charcoal filter, which covers a small
central compartment, shown through the right hand
open door. This gives a supply of pure ice water,
which may be drawn off as needed by the faucet, The
moisture condenses upon the surface of the ice box
adjoining the food receptacles, and thus leaves the air

“/’mp
curve
NnHCcess
but ns,

in the Iatter in an almost dry state. It then runs to &
trough, and thence is conducted, o a pan located un-
der the apparatus, by a suitable pipe, in which & trap
or giphon is placed 8o as to prevent an excape of cold
or an influx of warm air. On top, andbeside the ice
box, is arranged & receiver for wine bottles, milk, eto,
Each compartment has its own door, g0 that access
may be had to any one without disturbing the others,
and hence no warm air gets to the ice except while

AUNULAR WEDGE
o
EUSIBLE NETAL

in winter.
n refrigerator, which imitates the action of Nature, to keep
ita contained air in as dry a state ag possible. This mani-
festly cannot be done if meat, vegetables, milk, butter, and
other substances are all packed in a single] compartment
with the ice.

PLUG

B FIG.3.-
ey

Professor Loomis points out that if moisture is present, no
temperature greater than the freezing point can wholly pre-
vent decomposition. Meat, therefore, once placed upon
ice, prepares itself 1o decay at that temperature, and if re-
moved spoils quickly. Hence it is that, when removed from
the butcher's chest, in hot weather, it frequently becomes
unfit for use in a few hours. It needs no argument to prove
the dampness present in single compartment refrigerators,
and from their clote earthy smell, the mingling of odors
within them, the peglect of servants to keep the blankets
used to cover the ice perfectly clean, and from similar de-
fects, their sanitary value is at best questiopable, In recep-

tacles where the ice is in one division, and the articles inan-
other, & point of advantage is aimed at; but, clearly, if the
moistura in the food compartment be allowed to condenss
on the cold surface of the ice box and then to flow back on
the meat, ete., the object sought is not geoured.

A full knowledge of the considerations nbove advanced
has, however, been brought to bear in tho construction of an

which degerves to be widely understood. In rome climates,

improved refrigerator, manofactured by Mr. A. M. Lealey, of

the supply is being replenished. The inventor states
that moisture ig never geen on the inside lining, and
that the provision chambers arealways eweet and clean.
Matches, we are informed, which absorb dampness
rendily, have been placed in the refrigerator, as o test,
without injuring them in any wise. The consumption
of ice isgaid to be remarkably small.

= The Zero refrigerator is constructed of clean, well
seagoned lumber, filled with cork, lined with zine, and
is provided with a galvanized iron ice box.

Mr. Lesley submits a very large number of com-
mendatory testimonials, together with preminms
from three American Institute fairs, and from many
expositions thronghout the country. Further parti-
culars may be obtained by addressing the inventor as

Heunce, it must be one of the principal objects of | above.

-

The Artificial Production of Low Temperatures,
BY PROFPESSOR EDWIX J. HOUSTON.

By the Windhausen process, a steam engine is employed to
condense air to, say, two or three atmospheres. The heat
developed by the compression is drawn off during the
passage of the condensed air through pipesina seriesof
chambers, in which cold water isflowing. The cooled
air is then allowed to expand into a cylinder under a
gradually diminishing pressure, the expansion being
attended with the development of great cold. Itis
claimed that under a pressure of but 35 pounds to the
square inch,a reductionof —54° Fah. has been obtained,
a surprisiogly low temperature, considering the means
employed.

The gpllowing modifications of the apparatus’ would
render 1ts cold-producing power almost unlimited :

1. A communication between the expansion cylinder
and the chambers through which the condensed air is
conducted before it is allowed to expand. Supposing
this outlet regulated by a cock, a blast of very cold sir could
replace the running water, and reduce the condensed air toa
very low temperature,

9. The introduction of a second compressing cylinder, with
which the condensed air, after being cooled, could be still
further compressed, again cooled, and finally conducted into
the expansion cylinder, Undera pressure of,say, 60 atmos-
pheres, a considerable mass of air at the temperatare of ssy
—100* Fah. would, in its expansion, produce s reduction of
temperature greater perbaps than any yet obtained. Since
by mesns of the communoication between the expansion cool-
ing chambers, the condensed air can be lowered to any tem-
perature obtainable in the expansion cylinder, there would
appesr to be no other limit to the reduction of temperature
save what wonld arise from the strength of materials, or the
liquefaction and subsequent freezing of the nitrogen, or the
oxygen of the air, or of the air itself, Among the advan-
tages that we may rationally expect to accrue from the ap-
paratus thus modified are the followiag:

1. The confirmation or otherwise of the ‘‘ absoluta zero,”
as determined by the expansion or contraction of gases by
heat or cold.

2, The liquefaction and subsequent solidification of many
of the incoercible gases, the determination of their physical
peculiarities as liquids or solids, together with their crystal.
ine form,

8. The action of intense cold on the chemical affinities of
certain gaseous compounds.

4. The nction of intense cold on the color of certain chemi-
cul compounds.—Journal of the Franklin Institute.

(In the SCIENTIFICAMERICAN, September 28, 1850, is glv-
en a description of a refrigerating apparatus, by Dr. Gor-
rie, which presents an arrangement apparently anslogous
in ides to that suggested above by Professor Houston.—
Eps. ]

&
-

Trne Frog BAROMETER.—In some countries frogs are used
a8 barometers : the species employed for this purpose is the
groen treo frog.  They are placed in tall glass bottles with lit.
tle wooden lnddere, to the top of which they always elimb in
fino weather, and descond at the approsch of bad weather,
This is & cheap and highly intoresting weather glass where the
green tree frog is to be procured in ita natural state.—Sei.

enca Gossip,
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Correspondence.

The Ventllation Quostion,

To the Bitor of the Sxientific American:

I am glad my remarks on the present mode of ventilating
the senate chamber, Washington, have called some atten-
tion amongst your scientific correspondents.

Somo time ago I was requested to examine the lecture
hall of the Paisley Free Library, with a view to its ventila-

tion. This chioky place had become proverbial for its in-
sanatory state with even a thin audience. The Lall is well

P and will seat 400 or 500 people, On exami-
nation I found the “‘sarking,” whereon the slates are fas-
tened, to be grooved and feathered, and ns tight as a
cask. The plastered ceiling is pierced with open fretwork.
Several air grates are in the masonry below the level of
the floor, but the floor itself is as tight as the sarking.
When the hall was filled, no indraught could be detected at
the air gratings. In the center line of the floor and along
jts whole length is & strip of iron grating over the hot
water pipes. These pipes lie in a boxed channel, airtight

‘except at top. From this arrangement, it will be seen that
no fresh air could enter the hall unless by an occasional

opening of a door or window. To effect a cure, the first thing
was to get a hole made through the roof. Luckily there
is & hatch in the roof for repairs. Here was the very thing
wanted. This hatch was tilted a few inches and kept par-
tially open by two small blocks of wood. This secured the
* outlet,” and so far no more was required. Under the
floor a few of the ‘‘dwangs” were then knocked out from
between the joists. These dwangs formed the sides of the
channel where lie the hot water pipes. A communication
was thus made between the outer wall gratings and the hot
pipe channel, and consequently to the hall itself. Having
thus made an opening between the hall and the outer fresh
air, and having secured an escape for the warm foul air by
the hateh in the roof, the arrangement was complete, Next
lecture night, the sudience no sooner began to assemble than
the inevitable result manifested itself. The inward current
st the wall gratings was not to be mistaken. A paper torch
flame was sucked in. It worked lively to begin with, ana
got more 20 as the hall filled. At the same time, the hatch
outlet did its work to a wish, The result of this simple and
inexpensive plan is that everybody is satisfied. To arrange
this did not take much longer time than it has taken to de.
goribe it.  One hall ventilated in this way and found to
snswer is as good as a thousand for conviction, and Nature
knows no difference between the senate chamber and our
lecture hall, It only requires the same arrangement to ob-
tain the same result. A trial by objectors would save them
the trouble of creating bugbears against its adoption, for
the arguments against my plan by your correspondents are
simply nothing, ‘‘Prove all things” is as good in this as
in higher matters, and would be more philosophical than
railing against an untried plan.

It would not be difficult to answer every objection raised
by Messrs. Morgan and West; and if I were ble to do
this, the fact remains that the plan has been tried and hss
not been found wanting. It has worked, is working, and
will work so0 long as the laws of Nature remain as they are.

Mr. West supposes 1 allude to summer ventilation oniy;
but I include all seasons. So long as & crowded hsll is
warmer than the outer sir, the upward current is bound w0
flow. The dread of cold can only come from the unneces-
sarily large supply of air forced into public halls by such
philosophers as suppose that it is required that each person
should have twenty-five cubic feet per minute, that is, fifty
times more than he can consume. The rapid lowering of
the cosy warmth of a hall by the admission of a large quan.
tity of cold air in winter is not to be feared in my plan. To
keep & crowded place sweet, not much fresh sir is required ;
and if it be admitted under the hot water pipes, it will keep
the place snug and comfortable.

Mr. Morgan, “ purposely ignoring the specisl subject of
my article, the senate chamber,” shows a wise discretion.
He says, misquoting me: ““If our halls, like the ancient
Greek houses,” ete, | never spoke of Greek houses. I only
instanced halls, which were very different. My remarks re.
ferred to a crowded place—the sepate chamber—with pro-
bably 1,200 people In it. Mr. Morgan’s tall glass jar is no
proper illustration of the senate chamber, which, looked at
as a vessel, s not tall but fiat. Its narrowest diameter is
more than twice it depth, so that an old.fashioned punch
bowl or & wash hand basin would better represent it than a
tall jar. He says: ““If & bit of lighted candle be placed at
bottom of & tall glass far and subjected to & stream of car.
bonic acld from the lungs, the light will be extinguished.”
Likely snongh. But this is no illustration of the sction of
nstural ventilation in & roofless hall. 1 did not say that if a
flood of carbonle acid were poured into such a place, the
people in it would live. What 1 said was that pure air
would descend and replace that vitiated. Nature does not
supply carbonie acld in the manner of Mr. Morgan's experl.
ment.

Bat I also offer the ssme experiment, minus the impossible
carbonic acid, as & proof that my position Is correct. Place
a bit of lighted candle st bottom of « tall glass jar open at
top, sod it will not be extinguished so long as any of it re.
maios to burn.  This Is the position of an audience in s roof.
less ball. The vitiated alr produced by the lighted candle,
being lighter than the stmosphere, rises and escapes at the
jar's mouth, while pure air at the same time takes its place
through the same opening. This jar experiment reversed
shows that carbonic acid whilst warm rises. Hold the same
jar mouth downwards, and thrust a lighted candle half way
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up. The foul air will collect at top ; and when it has filled
the jar down as far as the flame, the candle will be extin-
guighed, Light the candle again, and hold it only a little
way up; and when the carboniec ncid has filled the jar, the
candle will go out, According to Mr, Morgan’s false the.
ory, the carbonic acid should have fallen out of the jar and
left the candle to burn,

Another experiment with the tall jar, and I will lay it
nside. Cut a hole, say half an inch, in the bottom of the jar,
and hold it mouth downwards. Thrust a lighted candle up ns
before and it will not be extinguished. And why? Because
the earbonic acid rises and escapes by the hole, and a current
of pure air enters by the down-turned mouth and feeds the
flame. The same events take place in a crowded hall having
s hole In the roof and inlets below, 'The inverted jar repre.
sents the hall; the candle, the heat-producing audience; the
down-turned mouth, the inlet for fresh air; and the hole in
the jar, the outlet in the roof.

I am obliged to Mr. Morgan for suggesting these experi-
ments, but I daresay he did not expect they would be turned
against his crude scientific notions, His statement that, if
my plan were adopted, the people would be “ frozen out” by
warm air needs no comment, and hig platitudes about the
“destroying angel” need as little, as nobody denies them.
About my running counter to Reid and others, if it be go, all
the worse for them. Reid knew well enough the principles
I have laid down, but he failed to put them in practice. He
would help Nature with machines, engines, exhausts, and
other superfluous contrivances, and failed to ventilate the
parliament houses, after spending thousands of pounds;
whereas a carpenter with his saw could have done it for a
few shillings, and so could he the senate chamber, Washing-
ton, WAy MAcKEAS.
Paisley, Scotland.

Turbine Limitations,
To the Editor of the Scientific American :

Perhaps most waterwheel engineers have a theory of the
action of the water upon the turbine, and construct their
wheels accordingly; but it seems to me that there is a very
important item (which may be called “ turbine limitation ")
generally overlooked. It is simple enough, and as follows:
The guides of all turbines divide the water into jets imping-
ing upon the buckets in & forward direction. It is generally
conceded that these jets in passing throngh the wheel must
be deflected from their forward to a perpendicular direction
(neither more nor less;) algo that the wheel buckets must be
as thin as possible,and shaped so as to enter and pass through
them exactly endwise, or with as little disturbance as possi-
ble. Hence it becomes an important question; At what point
or how far,from the guide issues, will these jets have changed
their forward into a perpendicular direction? for here, and
here only, is the point for the wheel's issues, since nowhere
else could they discharge the water in the right direction, or
justso fast as the wheel moves.

It need but be remembered that the pressure necessary for
propulsion must of necessity cause a given deflection in o
certain distance or Japse of time; hence it would seem that,
in all turbines, there is & limited distance asunder at which
guide and wheel issues can be placed, fixed by this time or
distance of deflection. This law would require a certain size
and length of bucket,together with distances apart of guides,
irrespective of the size of the wheel, a practice very different
from that at present in vogue. Good wheels are made that
do not comply with this idea; yet I am convinced that, ns
turbines have evidently improved as more guides and thin:
ner and smaller buckets are used, it is because of & nearer
approach to compliance with this law.
Springfield, Mo,

J. B, REYMAN,

The Attraction of (h'e Sun and the Earth,
To the Editor of the Scientific American:

That the relative attractions of the earth and the sun on
the same terrestrial body are subjects of calculation, the
tides furnishing the data, is well known. The only ques-
tion in my mind was: Are the data so exact as to render
nothing further desirable? In making the experlments
suggested by me, the object sought would be an accurate
measuremeont of these forces, respectively, by means of the
same instrument. Of course common lever scales would not
answer; and it is a question whether springs could be con
structed of sufficient strength and delieacy combined,

Two expedients bave occurred to me: First, the use of n
delicate spring balance having a mirror attached, by means
of which effects, insensible to the oye on an ordinary regis.
ter, may be made sensible and measurable by the reflection
of n beam of light to different pointa of a graduated are,
Secondly: | can #ee no reason why the minutest difference
in these attractions may not be accurately measured by
means of the pendulum. Thisinstrument serves us in de.
termining the spheroidicity of the earth the carth's density,
and the hight of mountains, and it certalnly would serve
for the purpose of measuring the solar attraction also
Brownville, Neb. W. B. Stavonren

u.llron; Carves,
To the Editor of the Bcientific American :

The radil of curves, with their corresponding deflection
angles, can be more readily found from tho relations botween
the arc and dismeter than from those between the chord and
diameter, the Iatter being the method In use at presont by
rallroad surveyors.

If wo assume the lineal value of 1" of are to be 1 foot, as
the measuring unit, then the radius is known to be 5720578
feet. If, Insead of calling the arc of 1° equal to 1 foot, we

call it 100 foet, then the above radius is also 100 times greater
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ing the decimal point of the above figures two places to thy
right, that is, the radiun of n 1* curve is 6729°578 feet, 1t iy
alwo known that, if a given amount of arc be op
lineally, on cirelon of difforent radius, the angles
will vary Inversely as the radll, Hence, to find the of
nny other deflection nngle, we have only to divide the W -

of o 1° curve by the number of degrees in the given

and fora 7° curve, one seventh and so on.

only to multiply by the fraction of the degree inverted, thus;
Mulviply the radius of a 1° curve by 60 for that of 1’ curys;
for a 4’ curve, multiply by 15; for a 10" curve, multiply by
6, and so on. By reversing this process, the deflection
angles corresponding to different radil may be found.

Furthermore, we may compute any of the trigonometrio
functions for the radius of n 1° curve, and then pass, by the
method of inverse ratio,to the corresponding function of any
other deflection angle. Thus the tangent of 88° of arcon a
1° radiue would be 4470'43 feet. On the radius of & 4*
it would be but one fourth as much, namely 1119°11 feet,
To find this element by methods in present use, we should
be obliged to resort to trigonometry, or be satisfied with
some approximate method. In the same manner,other fune.
tions may be determined.
Among the many advantages resulting from assuming a
portion of arc rather than of chord, for the constant quanti.
ty,are the following,namely : 1. The saving of immense lsbor
in the computation of radii for different deflection angles;
2. the method of inverse ratios, much in use by surveyors
becanse of its simplicity and ense of application, but which
gives only approximate results, will then becoms
correct; 3. the total deflection of a curve is known from its
length in feet. If fora 1° curve, we have only to cut off two
figures to the right,and we linve the total deflection in degrees
and decimals. If for any other curve,we have only to further
multiply by the number of degrees in the deflection angle,

A hint to the practical man is sufficient,

Ferrysburgh, Mich. H. C, PEARSONSE,

[For the Sclentific Amerfcan.) [ "
Poisons and thelr Antidotes.
BY G.J. ROOEWXLL, A. W,

Fatal results of poisoning are most frequently ocoasioned
by delay in applying, or by ignorance of, the antidote. The
following is a list of the antidotes of the common polsons,
and Isuggest that chemists, dyers, druggists, and others who
are brought daily in contact with poisonous substances, post
this list in some conspicuous place in their laboratories.

For alkaloids, such as morphine, quinine, ete. : Emeticaand
the stomach pump must be relied upon rather than chemical
sgents. Astringent liquids may be administered, such as
tannic acid, which precipitates many of the alkaloids from
their aqueous solution, absorption of the poison being thus
retarded.

For antimony (tartar emetic, etc.): Any form of tannie acid
may be administered (infusion of tea, nutgalls, cinchona, snd
onk bark, or astringent solutions or tinctures), an insoluble
tannate of antimony being formed. The stomach pump must
be also applied as speedily as possible.

For arsenic (Paris green, etc.): Recently precipitated moist
ferric hydmte, best administered in the form of a mixture of
a solution of perchloride of iron with carbonate of sods,
Emetics should be also given, and the stomach pump ap-
plied.

For copper (verdigris, etc.): For an antidote, administer
iron filings, also white of an egg (albumen), which forms
witl copper a compound insoluble in water. Apply the
stomach purap.

For hydrocyanic acid (cyanide of potassium, ete.): A mix-
ture of green sulphate of iron, solution of perchloride of
iron, and either magnesia or carbonate of soda, is the recog-
nized antidote in cases of poisoning with prussic acid. In.
halation of ammonia is also advised,

For lead : Administer n solution of Epsom salts or alum,
and induce vomiting.

For mercury (corrosive sublimate, ote.) : Swallow the whites
of severnl eggs. Albumen gives a white precipitate with
salts of mercury, which s insoluble in the julces of the sto-
mach,

Foroxalic ncid : In cases of poisoning with oxalic acid or
salts of sorrel, chalk and water may be administered as »
chemical antidote, with the view of producing the insoluble
oxalate of lime. Emetics should also be applied.

Fortin: Incasosof polsoning by tin salts (dyer's tin liguor),
solution of earbonate of ammonia should be given, White
of ogg 1n also sald to form an insoluble precipitate with com-
pounds of tin. Vomiting should also be speedily induced.

For zinc: Large doses of zine, fortunately, not as powerful
emotion., 1f vomiting has not occurred, or has taken place
apparently to an Insufficlent extent, a solution of carbonate
of soda (common washing soda), immediately followed by
white of eggs and demuleents, may be sdministered.

A xrw method, by Mr, Wilson, for lighting stroet gas lamps
Is as follows: The lamp has two burners; one, very small,
buros all the time, When the gas preasure is ralsed, a stall
gon holder, on the top of the column, is elevated, affording &
passago for the gas to the largoer of the two tips, which is light-
ed by the small jet, Thus all the street lsmps In the district
may be lit automatically.

———— 4 ) O .

SXOW,.—More snow has fallen on the Sierra Nevadamoun

tains the present season than ever before known, Thislooks

well for & prosperous season in the milling and agricaltural
ndustries of thatiregion,

Hence we have the rdiusof a 1° curve, by simply remoy. "

e ¥
» S
"

The radiusof a4® curve is thus one fourth that of & 1° curve;
Again: If the deflection angle is less than 1°, we h’. o
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THE PROPOSED CHAMPLAIN SHIP CANAL,

By reference to the annoxed map, the reader will be en-

abled to trace the extended route which it Is proposed to
open to commerce, by the construction of a ship canal and
the improvement of the Hudson River between Troy, N. Y.,
and Whitehall on Lake Champlain. A perfectly feasible en-
glueering work is contemplated, which, while inconsiderably
small beside others of similar nature which have Leen com.
ploted throughout the world during recent years, noverthe-
ess offers bouelicial results of the highest Importance to the
North and Northwest of the United States, in that it provides
undeniably the natural and best route from the Groat Lakes
to tide water,

From New York to Troy, a distance of 150 miles, the Hud-
son is navigable, as is well known, by vessels of large tun-
nage. From Troy to Fort Edward, a distance of forty miles,

avernge mte ol oight miles per hour for steam vosssel,
From all the ports on the upper lakes to the foot of Lake
Erie, all vessels whoss eargoes are destined for tide water
by any route will be upon equal terms. At that point Na-
ture has presented a barrier, and here the products of the
west take different routes to different markets. By the Cham

plain routo a bost could come from Port Colborn, near the
foot of Lake Erie, to tide water (without breaking bulk) In
four days' time, allowing only the same rate of wpeed in the
eighty-four miles of canal as are now made on the Erle
canal, as against an average of at loast ten days from Buffalo
to Albany by the Iatter. This saving, of time and Interest,
of the expense of breaking bulk,of transhipment and division
of cargo, requires no argument to prove its importance, It
is belleved, moreover, that a canal adapted for n vessel of
1,000 tuns—naas it is proposed to construct that under consid-

Aniline Violet on Woolen Yarn,

One Ib,of sulphate of magnenia isndded to the flot st s band
hoat; the goods (10 Ibs.) sre moisteaed theroin, and methyl
violet is gradually added while the temperature is quickly
brought to & boil. For dove color, dye as for violet, using
only  to } oz. of color.

Madder Red, topped with Cochineal, en Wool
and Woolen Yarn.

One hundred 1bs.of goods are boiled for an hour with 3 1bs
alum, 0 Iba, tin crystals, b 1bs. tartar, § Ib, flavin. They are
then lifted and bolled for an hour in a fresh bath with 15 Ibs,
madder. Meantime 4 1bs, of ground cochineal, 1} Ibs. of tin
crystals, and 1 1b, oxalic acid are boiled up, cooled, the wood
entored, and bolled for an hour.

Armand Miller prepares an oll mordant for Turkey reds
with an emulsion of olive oll and a solution of glue. Into

shere is an alevation of 116 feet to be overcome; from Fort
Edward to the summit, a distance of two miles, an elevation
of thirty one feet; from the summit to Lake Champlain, at
‘Whitehall, a distance of twenty-one and three tenths miles
(seven miles of whichis in Wood Creek), there isa descent of
fifty feet to Lake Champlain. Thus it will be seen that the
highest point between tide water and the St. Lawrence is 147
feet, and that the entire length of the river and canal im-
provement is but sixty-three and three tenths miles. Eleven
locks and dams are required, the former to be 300 by 45 feet
in size, to overcome the elevation and to give ten feet
of water in the river. Wood’s Creek, which runs into Lake
Champlsin, is already nearly ten feet in depth, and would re-
quire little straightening, so that the canal portion to be
constructed is reduced to but seventeen miles, requiring but
two Jocks.’! The width at the bottom is to be 110 feet and at
the surface 150 feet.

The route from Whitehall extends up through Lake
Champlain to the Richelieu river, and thence to St. John's,
where the latter stream is entered by the projected Canghns-
waga canal.  For this enterprize a charter has already been
granted by the Canadian government, and work is to be
speedily begun. The canal extends to Caughnawaga upon
the St, Lawrence river, and is twenty-nine miles in Tength.
The country through which it paases is almost a dead level,
there being a rize of but twenty-five feet, so that the entire
work can be built in half cutting—that is, & cut of six
feot and a bank of six feet would be all that would be re-
quired to construct a canal of 12 feet in depth. From Cangh-
nawags the route continues, eid the Besuharnais canal of
eleven miles and the Cornwall canal of twelve miles (which
canals are constructed around rapids in the St. Lawrence
river, and which rapids are now being improved so that ves-
sels on the downward course do not need to use the canals),
through the St.Lawrence to Lake Ontario,and thence through
that lake and the Welland canal (twenty-seven miles) to
Lake Erie. From Lake Erie, vessels of any tunnsgs can pass
fnto Lake Huron, Lake Michigan, nnd Georgian Bay; and,
vid the Sault Ste. Marie caual, of a little over one mile in
length, vessels of 2,000 tuns can pass from the waters of
Lake Huron to Lake Superior. From Green Bay, an arm of
Lake Michigan, there is now an improvement in process of
conntruction which will, when completed, 8o improve the
Fox and Wisconsin rivers that water communieation will be
opened Letween the Mississippi and Green Bay, a distance
of 278 miles, and another already concluded by the Illinois
and Michigan canal and the [llivois river to the Mississippi
rivor, a little above the mouth of the Missourl. Through
this entire distance, from the Inkes to tide water, with the
exception of elghty-four milos of ship canal, there is, so far
us npeed 1p concorned, a freo and uninterrupted water way

ppon steamers or salling ships can be propelled at an
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eration—will lessen the cost of trapsportation between the
foot of Lake Erie and the Hudson river fifty per cent, a
gain of two dollars per tun on the commerce of the west, or
at least $20,000,000 annually.

The Canadian government is now contemplating the con-

struction of a water way, known as the Ottawa and Lake
Huron canal. This leads by a natural chain of rivers, as a
glance at the map will show, from Georgian Bay to French
river, thence through Lake Nipissing to Trout river, thence
to the Ottaws, and vid the Ottawa to the St. Lawrence at
Caughnawaga. It would make a route of 980 miles from
Chicago to Montreal against 1,348 miles by the St. Lawrence
route, showing a saving of 368 miles. This, therefore, when
built, must tend to cut off comparatively the Erie canal and
the Oswego canal from competition with the commerce over
the Ottawa route, while the Champlain and Caughnawaga
canal would be in the direct line and would give New York
all theadvantages of the saving in distance. There are also
local considerations which point to the advantages gained in
the construction of the Champlain route. It would afford »
highway and materially lessen the cost of transportation of
the lumber manufactured in the Ottawa district, nearly 500,
000,000 per annum ; of the iron orealso from Lake Cham-
plain, 400,000 tuns of which are yearly raised and shipped ;
of the prodacts of the great fishing trade of Labrador and
Newfoundland, and also of the coal from Picton.

The bill before the New York legialature provides for the
survey and location of the work at once, and calls for the
raising of the necessary sum for its accomplishment, $10,-
000,000, by suitable taxation.

o

NOTES ON DYEING,
[From Reimann's Farber Zeltung, )
Nicholson Blue on Cloth.

To 100 1bs. of materisl use 1 1b. colorof the shade required ;
dissolve in boiling water, filter, and make upa dyo bath with
the addition of § Ib, salphate of zino. In this the goods
are worked for an hour, while the liquid Is gradually
raised in & bath of warm water at 100° Fah,, containing 2 1bs.
sulphurio acid and § 1b, sulphate of slne. The dye reslsts
acids nad soaps,

Nicholson Hlue with & Wood Hottom.

One hundred 1bs.of woolen cloth are bolled for an houwr with
1 1b. chromute of potash and 1 1b. of sulphurie ncld, and al-
lowed to cool in the liquid, lifted, rinsed, and dried in & fresh
bath with 80 1bs. of cam wood. Two Iba. of Nicholson blue
are now dissolved in boiling water, filtered and made up Into o
dye bath with the sddition of 1§ Ibs, of sulphate of zlne. In
this bath the goods are boiled for two hours, lifted, ringed

and raised in a bath containing 8 1bs, sulpliuric acid and 2 1by,
of sulphate of xine,

this solution hyposulphite of sods is introduced, the frothing
maass is allowed to stand two or three hours, and immediate-
ly used.—Chomical News,

&
-

Professor Thurston’s Investigations en Metals,

Those of our readers who bave already perused with in-
terest the valuable papers contributed by Professor R. H.
Thurston to these columns, relative to the strength, elasticity
ete., of materials of machine construction, will find the sub-
ject treated in extended form,and illustrated by = number of
carefully prepared disgrams and engravings, in the recent
published transactions of the American Society of Civil En-
gineers. Professor Thurston in the present issue offers still
another communpication on strains on metals, which will
doubtless be read by mechanics generally with much proSt.

- —

A Chance for Inventors.

A common, well built country wagon, weighing about S00
pounds, will carry 3,000 on any fair country road, and with.
out injury pass over obstructions which cause it to fall one,
two, or more inches, the paying weight being about 79 per
cont of the whole. The ordinary box carin use upen our
railways at the present time weighs about 10 tuns; its max-
imum load is generally aboat 11 tuns, while its average load
is about 8 tuns; the paying weight being from 44 to 52 per
cent of the whole. It does not seem reasonsble that the
welght of a car constructed to run upon a smooth even track,
without a fall, should be so disproportioned to the load car-
ried. There is here a chance for inventors to devise a

a light form of freight car, strong enough to carry 11
tuns,

ARTIFICIAL coral is made a8 follows: To two drams of
vermilion add one ounce of resin, and melt them b
Have ready the branches or twigs peeled and dried, and paint
them over with this mixture whilo hot, The twigs being
covered, hold them over a gentle fire, turning them round
Ull they are perfectly smooth, White coral may also be

made with white lead, and black, with lampblack mixed
with resin,

A FArruie locomotive with twelve 8 feet 6 inches drivers
and 16 by 20 inches cylinders, welighing 62 tons, made
to burn either wood or conl, hus lately been completed in

Eugland for the Mexican Raflway. It is equipped with
the Wostinghouse brake, and also with the Le Chatelier
counter pressure steam brake, which acts only the
locomotive.  The engine Is to work on a long grade of

more than two hundred foet to the mile, and the boller flues
nre inclined to suit this grade,




N SIS SRS

RS

S—

———

—

put little room. A

IMPROVED POTATO DIGGER.

The Invention herewith fllustrated 18 a simplo and, it is
dlaimed, officlont {mplement, by means of which the hills
containing the potatoes are broken lnto farrows; and from
the earth thus loosened, the potatoes are separated by suita.
bly arranged clearing teeth. Theapparatus is essentially an
inside or under diggor, and conslsts in s double mold board
plow, A, which splits each bill or row in the middle into two
opposity farrows, pusbing the latter sufficiently outward and
apart for the teeth, B, to act upon them from the ingide, ns
80 many little plows or coulters. The plow may bs made to
raise those furrows to any required angle. The teoth are
constructed so as to hays about the same inclination forward
and outward as the mold boards, #o us to en-
ter and remain in the earth readily, in order
to give n lifting cut against the furrows to
a depth of from ono to two inches, causing
the dirt and potatoes to eave inward, and

- - . L
Scientific  Jwmerican,
e Linoleine.
The nctivity of modern chemints is very remarkable, and
Liag borne most fmportant fruits, Among other nseful work,
they havo studied almost every vegetable or animal sub-

stunco that has any active properties, and have sought to iso.
Inte or soparate thelr netive principles, Thus the pungency

of mustord, the exhilarating principles of tea and coffee, the
parcotio of tobaeco, the coloring essence of madder, and a
countlosn multitude of other such active principles, have
boon separatod and oxamined, and in many cases their ele.
meonts have not only been discovered by annlysis, but have
been put together synthetieally, and the active essence has

beon obtained from entirely new materials, even from oth-

thus press against them. The potatoes, as
they are loosened, fall into the spaces (about

8 or 8} inches) between the teeth, which, at
the same time, break off the tendrills.  The

w in made fiat on top for the easier at-
tachment of clearer and beam, and their
handier adjustment to the draft. The depth
of furrow is regulated by the nuts and bolts
at ¢, in connection with wedges or other
suitable devices. The teeth may be made
of wood or of round, square, or triangular
Yods of iron or steel, from 12 to 14 inchesin
length, slightly tapered from the under side
of the frame downwards, and baving any
suitable form of point. They are firmly in-
gorted in suitable holes or mortises in the
arms. Their main object is to deal only
with the roots of the vines, weeds, etc., as
the points follow in the wake of the plow-
ghares, which remove the principal obstacles
from their way.

Draft is applied to the beam in the ordi-
nary manner, as represented in the illustra-
tion. The inventor has also devised an in-
genious form of gatherer, which is applied
to the rear of the digger, and which serves
to esllect the potatoes into line or in heaps
as the implement advances. *

Patented January 6, 1874, For further
particnlars address Mr. Hiram Strait, 18
6th street, Troy, N. Y., or his authorized agents in other
localities.
REBER'S PORTABLE BLACKBOARD.

The accompanying illustration represents a rear view of a
convenient and useful form of portable blackboard, which
may be readily inclined into any position, and raised to any
guitable hight. It may also be employed as a table, and when
out of use may be folded into small compass g0 as to occupy

For teachers and others who have occasion
to demonstrate graphically the subjects of in-
struction, or for engineers and architects who
frequently need a handy surface to try the
effect of a sketeh or to work out a problem oc-
curring during the course of a calculation, a
devics of thisdescription will, without doubt,
be found an excellent assistant, It will also
prove useful in churches, Sunday schools,
and, in brief,in any locality where wall boards
are not at hand.

The standard, which, with the supporting
legs, may be made of uny desirable form or
material, guides centrally a vertical rack, A,
which is raised or lowered by the ratchet, B,
actuated by the crank shown, and held in any
desired position by the pawl, C, Tothe upper
end of this rack is secured, by means of a gcrew
and thumb nut, & horizontal arm, D, one ex-
tremity of which is T shaped and hinged to
the back of the board, while the other end is
slofted and guidesa bow-shaped lever, B. The
latter is also hinged to the blackboard, as
shown. By means of this arrangement the
board may be readily plaeed at any desired
inclination and eo held by the thumbscrew
which binds lever, E, in the slot of arm, D, the
movement of the former toward raiging the
table to a perpendicular position being limi-
ted by the projecting lugs at its lower end,
The board js made in three pieces, the two
outer leaves being hinged to the middle one so
a8 to be readily folded. Levers, ¥, turning
on bolts on the onter gections, secure the game
rigidly by thumbscrews, when placed, as
shown in the engraving, in an extended posi.
tion. The whole board turns easily on the
rack. To reducethe apparatus to its smallest
compass, the rack is Jowered in the stand, the
table placed horizontally, and the leaves fold.
ed down, It may then be rolled into n corner
and used 88 a stand, or for any other conve.
nient purpose,

Patented through the Beientific. American Patent Agoncy,
November 4, 1873.  For further particulars regarding pur-
chase of rights at wholegals or in wectiony of territory, ud.
dress the inventor, Mr, James Rober, Nobraska, Pickawny
county, Ohio.

STRAIT'S IMPROVED POTATO DIGGER.

wise useless or offensive refuse. Thus the modern chemist, not
satisfied with superseding the coloring matter of the cochi-
neal insect by the brilliant dyes he has obtained from coal
tar, has separated the dye essence,alizarine, from madder, has
Iaboriously studied its chemical composition and relstions,
and, after years of investigation, has finally learned how to
procure this also from the refuse of gas works. He will
soon supersede altogether the cultivation of the madder
plant, for his new product is not'a mere imitation, butis far
better, becauge purer, than the original substance. In like

REBER'S PORTABLE A BLACKBOARD,

manner ho ig now struggling with indigo; he has goparated
its nctive prineiple, snd ore long will doubtless supersede the
tropieal plant by making Indigotine from houge refuse.
Among such Investigations is the search for the principle
upon which the pninter depends for the adhesion and drying

of his colors, To this the nume of linoleine has been given.
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It exists to the extent of about 80 per cent in the heat lhﬁ‘}{x ‘
oil, and has wome remarkable properties, In fia al

state, an it exists in the fresh ofl, It is a cloar liquid, baving

the property of combining with oxygen aud then soliditying
without any decreass of bulk, This retention of its bulk iy
very important, and is one of the sources of Ita value to the
painter,  Colors may be ground into copal, mastie, or other
varnishes, and when first used these form very brilliant me.
diums; but varnishes are merely solutions of gums or gum
resing in a volatile oil or spirit; and s they dry by the sys-
poration of the golvent, their bulk decrenses, they nbrink,
and thus, if any considerable thickness is laid on at onos, it
displays this sbrinkage by cracks. Artists who have besn
tempted by the brilliancy of a copal or other
similar modinm have had the vexation of see.
ing their pictures covered. after a year or two,
with n network of cracks, and gradaally be.
coming worthless, Hence the necessity, when.
over varnish is used, of laying it on In & very
thin film.

Another especial merit of linoleine is that
it solidifies into a remarkably tough substance,
which does not become brittle by further dry-
ing. It also haesuflicient elasticity to bear o
considerable amount of bendiog., If a ple-
ture were painted with a varnish mediom, and
the cauvas bent or rolled, it wouid crack most
ruinously ; but with a linoleine medinm it will
bear o considerable degree of such violence
without suffering serious injury. Further
than this, linoleine is ingoluble in aleohol, in
turpentine, in petroleum spirit, in nsphths,
and even in the bisulphide of carbon, which
so effectively dissolves indis rubber and many
other stubborn substances of this class. This
affords the great advantage of ensbling the
painter to go over the surface of his work with
slmost any kind of varnish. If the medinm
which holds his colors were goluble in the oil
or spirit which serves as the solvent of the
varnish, his picture would be smeared in the
act of varnishing.

The work of the picture cleaver and re-
storer, and even of the humble housemaid in
cleaning painted walls, depends upon this in-
solubility of the linoleine. Strong solvents
may be used to remove the varnish &nd the
adhbering dirt, without attacking the picture
itself, though in this work some care and skill are required,
as even linolein e is not absolutely insoluble in all liguids. It
happens, unfortunately, that the most convenient of all
cleansing sgents, namely, soap, if it contains free alkali, as
often is the case, will so'ten and gradually remove this oth-
erwise stubborn film which holds the painter’s colors toge-
ther, and thus we see that the persevering housemaid may,
after many efforts, at Jast render visible the original wood-
work of a painted wainscost or door. Every practical paint-

range,

er knows that the less turpentineand the more lingeed oil he
uses, the more durable is thecoat of paint laid
on. This depends on the fact that it is the oil
and not the turpentine which contains the tough
and nearly insoluble linoleine; the turpentine
merely dilutes it, and renders the drying pro-
cess somewhat more rapid.

The chemist has not yet succeeded in fairly and
practically separating this linoleine, but we may
hope that he will do so. Ordinary boiled oil
rudely approximates to such geparation, but we
may hope gome day to have a clear, bright, lim-
pid, and colorless medium, coneisting of the pure
substance, and capable of being brought into the
market at a practical prico. At present such a
thing is merely a chamical curiogity ; butgomany
other useful things have been chemical curiosi-
ties first, and commercial commodities eventual-
ly, that we are justified in hoping some day to
seo linoleine in the columns of our price current,
—London Grocer.

; —— e ——
Japan Lacquer,

It hag been generally supposed that the beau-
ty of Japan lncquer work was due to ingredients
derived from unknown plants, and that the se.
cret was confined to the Oriental workmen, Re-
cently, howover, in Holland, objects of art have
been produced, lacquered and covered with
mother-of-pearl, in pieces facsimilos of those
made in Japan, The lacquer used is prepared
from the hardest varieties of gum copal, prinei-
pally that of Zunzibur, which is colored black
with India ink. The artlcles are covered with
soveral layers of this substance, upon which,
while still wet, or rather pasty, the mother-of-
pearl is inlaid, Drying in a furnace follows,
another coat of lacquer In applied, then more
drying, and smoothing with pounce, Theso
operations are reponted until the surfaces are
perfectly united and smooth, when & final polish
is given with tripoli.

— - o
Coronano Mixgs,—The aren of land known to ba rich in

gold deposits In Colorado Is about 7,200 nquare miles, lylog in

various parts of the Territory, on both sides of the main
There can bs hardly a doubt but that this extent
will be largely incrensed in coming years, for new discove-

rleg aro constantly belng mado upon the foothills and plains.
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BETON COIGNET ARTIFICIAL STONE FOR ORNAMENTAL
ARCHITECTURE,

Some weventeon years ngo, M. Colgnot introduced hisbéton
stono into France, Although at first encountering popular
projudice, the materinl speedily made its way, through ita in-
trinsic merit, into favor, and finally, after belng exporiment
ed upon for nperlod of two years, was adopted by the
French government in the construction of many important
odifices nnd structures.  Forty milos of sewers in Parly, the
Immense squeduct of Lo Vanoe, the arches of which cross
the sandy valley of Fontainebleau for s distance of thirty-
one miles, the supporting arches of the Exposition bullding,
the docks at Bordeaux, and In varlous other prominent on-
gineering works, the béton Coignet hinn been entirely employed ;
and algo in Bgypt the material has been used, for lighthouses
and in forming tho massive blocks used in the building of
the Suez canal,  In a lnrge number of private and public ed-
ifices in the vicinity of this city, recently erected, thin stone
has boen applied. Prominent instances nmong these are the
archoes, columns, and traceries of the great Roman Catholie
cathedral, now in progress on the corner of Fifth avenue and
H0th streot, and in the varlous architectural ornsmentations
of Prospect Park, in Brooklyn, Our engraving represents
CH{r Ridge Span, in the latter grand pleasure ground, a very
benutiful arch, highly decorated, and the design of Mr, Cal-
vert Vaux, This svructure it was at first Intended to bulld
of granite and brick, but subsequently it was determined to
muke the whole of artificial stone, the material being espe-
cinlly ndvantageous for decorative purposes, ns it offers grent
facilitien for the reproduction of ornamental detall, A de-
sign, once well modeled and prepared for carving, can readily
be repeated.

A large new manufactory of béton Coignet has been estab.
lished by the New York and Long Island Coignet Stone Com.-
pany; it is on Third avenue, between 8d and 6th streets, in
Brooklyn, N, Y. The works are very extensive, covering an
area of five acres, and are eapable, we understand, of turn-
ing out fronts of ten ordinary houses per day, besides a large
quantity of fine ornamental work, giving constant employ-
ment to some one hundred hands. The process of manufac-
turing consists in fiest grinding down the constituent ele-
ments of the stone to be imitated, and mixing them by ma-
chinery until they reach a plastic state. The molds are then
filled by a peculiar process which entirely excludes the alr,
nnd are immediately removed. The stone, within a few
days, is ready for transportation, and continues to increase
in density.

The béton is impervions to water;and so far as experience
proves, withstands the effect of frost or extreme northern
climates, and will withstand a crushing pressure of about
four tuns to the square inch. Structures composed of it are
much lighter than those of natural stone, while the strength
is equal, if not, in many instances, greater, A cublec foot of

HE

the material weighs sbout one hundred and forty-six pounds,
Walls made of it pregent a homogeneous mags, and are not
linble to the accidents common to brick and mortar struc-
tures.

We learn that, since the failure of both granite and mar-
ble in the great fires of Chicago and Boston, tests have been
made ns to the capability of biton Coignet to resist intense
heat, and the results show that it peither explodes like gra-
nite, caleines like marble, nor warps and twists Jike iron struc
tures, It 1s, besides, n non.conductor of heat to no swall ex-
tent, and therefors tends to check the passage of conflagra
tions from building to building,

General Gillmors, of the U, 8. Engineers, gome time since
visited Buarope for the express purpose of inspecting the
structures made from this stone, and on his recommendation
the government has adopted it for use in the construction of
the cagemates, sally port, floors, and other portions of Fort
Whadsworth, on Staten Island. It would be ditficult, we
imagine, to limit the employments for which the material
appears eminently suitable. As illustrated by CIiff Ridge
Span, its peeuliar character adapts it to the imitation of the
most elaborate tracing and sculpture in the rarest stones; for
by ndmixture of pigments, tiles of any color may be accu-
rately reproduced, The cost of manufacturing is said to be
about half that of natural stone when cut,

o
°

Photographic Engraving.

The subjects suitable for printing blocks, of the kind now
to be described, are those known as line and dot subjects,
that is, pen and ink sketches, line drawings, engravings,
and guch like, to the exclusion of objects in pure graduated
tint, like a silver print from a negative of a natural subject
having graduation of tint,

A plate of glass is coated with a solution of beeswax in
ether, the relative proportions of the two being about half
an ounce of wax to ten of ether. This leaves a very thin
coating of wax upon the plate, which is still further attenu-
ated by rubbing with a cloth. The object of this waxing is
to prevent a too close adhesion of the gelatin coating, to be
next applied.

To prepare the sensitive surface, gelatin is steeped in wa-
ter for halfan hour or upwards until it has become swollen
from the absorption of water; most of the superfluous or
unabgorbed water is now poured off, and the vessel con-
taining the gelatin is placed in hot water, or otherwise sub-
jected to heat, by which the gelatin immediately becomes
liquefied. To thisis added sufficient of a saturated solution
of bichromate of potash to render it of an orange color, yet
not sufficient to cause the salt to crystallize out and show it-
self upon the surface of a glass plate coated with the mix-
ture. The film is dried and then removed from the glass,
which is permitted to be done by the agency of the wax
gubstratum. It is now ready for exposure.
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Suppoge, now, that n reproduction of an engraving or
plece of ordinary print or sheet of music be the subject that
i# to be produced ; & transparency—not & negative—of this
subject must have been obtained and superimposed upon the
side of the gelatin pelliclo next to the glnss plate, After
exposure to light for a quarter of an hour—or more or less,
according to the light and the quality of the negative—this
gelntin lm Iy preseed Into contact with any bandy flat sur-
face, such 88 glags or metal, caro being taken that the sur-
face that was next the negative be placed outside, It is now
sponged coplously with,or immersed in, cold water, by which
& considerable amount of relief is obtained, the parts cor-
responding with the black of the originsl print or drawing
being seen standing in high relief, while the whites are sunk,
This, it will be seen, supplies the conditions for & surface
block to printin connection with type, all that is now wanted
being the conversion of the soft gelatin Into hard unyielding
metal,

The gelatin relief or mold obtained in the manner de-
geribed I8, first of all, made surface-dry by mesns of bibu-
lous paper, and is then lightly dusted over with finely pul-
verized plumbago or bronze powder. A cast from this sur-
face is then taken by means of molten beeswax, which, when
cold, readily parts company with the gelatin relief, owing to
the intervening sprinkling of plumbago or bronze. This wax
cast is then sent to the electrotyper, who, in a few hours af-
terwards, will deliver n metallic cast, mounted upon wood
and ready for working in the printing press. This process
originated with Mr. Thomas West, of London.—British
Journal of Photography.

S
Thalllum,

The optical process of detecting thallium in a mineral is very
simple, eays Dr.Crookes. A few grains of the ore are crushed to
a fine powder in an agate mortar, and & portion taken up on &
moistened loop of platinum wire. Upon gradually irtroducing
this into the outer edge of the flame of a Bunsen's gas burner
and examining the light by means of a spectroscope, the
characteristic green line will appear as a continuous glow,
lasting from a few seconds to half & minute or more, accord-
ing to the richness of the specimen. By employing an opaque
screen in the eyepiece of the spectroscope to protect the eye
from the glare of the sodium line, thallium may be detected
in half a grain of mineral, when it is present only in the pro-
portion of 1 to 500,000. The sensitiveness of this spectrum
reaction is so great that no estimate can be arrived at respect-
ing the probable amount of thallium present.

NEw Hor WaATer FusNEL.—This consists of a tin fun-
nel, with a perforated rubber stopper in the neck, through
which the glass funnel is passed; the whole is covered with
thick felt; the space between the glass and tin funnel is
filled with hot water.

CLIFF
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Now Fireproof Construction.

A new and cheap plan for rendorin buildings froe from dan
ger of conflagration has been produced in many promi.
nont bulldings of Chicago, by Mr. James John, of 457
‘Wabash avenue, in that city. The mode of application of
the Invention consists of first nailing rough boards to the
underside of the furring, botweon the wooded joiste, and
then to fill, in oven with the farring, with coarse hair mor-
tar gaged with sufficlent plaster or cement to make it set.
On the mortar s comented & row of square boxoes, cant also
of mortar, above which & second row is laid no an to break
joints, The boxes are slightly smaller than the spaces in
which they are Iaid, so that the intermoediate crevicos ean bo
filled up with a liquid concrete. Finally a conrser composl:
tion, like the concrete of lime, cement, plastor, oto,, with
screencd nshes of cinders, is packed on top of the boxes to a
thicknoss of one inch. Thisleaves about half an inch to the
top of the strips on the joists to which the floor s nafled.
The ceiling of the room beneath the joists Is formed by se-
_curing sheet iron strips to the latter, close to the wall and
extending, across and between them, iron wires some two or
three inches apart, after which more shoeet iron strips are
pailed on to secure the wires to the furring. Over the Iatter
the plastering is Iaid. The weight of filling and concreto In
90 1bs. to the foot when dry, and it costs about §2.25 per

The inventor claims that the joists thus protected cannot
burn any more than the wood blocks in & paved street,

Ounese fastories are going up rapidly in New England,
a8 well as in the newW estern States, The farmers of Paw-
let, Vi., are giving up sheep raising, and going into the
manufacture of cheese, Nine factories are alrendy within
its limits, The demand for American cheess in England
only increases with the supply ; ss cheege is found to be the
. most palatable as well #a & cheap substitute for animal food,

Tae largest pork-packing ionlo in the world has been
erected in Indianapolis. That city now claims the third
place in the list of the pork-packing cities.

DECISIONS OF THE COURTS.

United States Clireult Court=--District of Massachu=
sotts,
PATENT OILS, —JORNUA XERRILL 04, DAVID M. YROMANS ¢f al.
{In equity.~Before Shepley, Judge.—Decided February 18, 1874.])
unlol‘bo embraced in the same clalm with the product as an

e rnnhc ure.

A claim for * the above described new manufacture of deodorized heavy
h bon olls, suitable for lubriosting and other pnm free {tom
1he charecteristic odors of beavy hydroearbon olls, and having s slight
smell itke fatty olls, from heavy hy o, If 1t stood alone, would
be & clalm for an article of manufacture,

i words * by uuunf them snostantislly as herelnbefore described”
are added, it becomes a clalm for the product when formed by the pro.

To dlstil petrolenm in racuo st 50 10w & heat that the product containg
8 heayy lubricating ofl comparatively free from offensive odor Is not ap
{nfringement of & patent for the restdunm left, after dlstilling at such
low heat as 10 der‘a off the offensively odorous elements of petroleum ol
from whick the lighter elements have been!pmvloully distilled, and tgo
pmgn upanu&. although the distiilate, after being separated from the
mn n contained, gannot be readily distinguished from the patented re-

uu

m
w.--a.
- R. Curtis, Chauncey Smith, snd Wailter Curtis, for complaln-
“aw-u Broswne, William Bakewel, and Jabes S. Holmes, for defend.
< PATENT ABDOMINAL SUPPORTER.—~MOODY T4, TARER.
{Ia equity.~Before Shepley, Judge.—Decided February 13, 153.)
Defendant is charged with the tnfringement of letters patent (relasue
:::NM!.!S) granted to Saral A. Moody for {mprovementa in (:;mu

abdominal supporters.
%.’uut for an abdominal supporter intended to viscers of
formed persons

» p sustaln the

e will not be set sside uwpon the testimony of a med!.
cal man previous to the piaintif’s making the invention, he had
made ) of the same geoeral character for disessed and
deformed patients, as they were marily Intended for the rellef of the
spine, the support of the viscers nf:mnryob)ee(.uducl'u
adanted iy to the condition of the patient for whom It was pre-

tented article under & llcense
tentee after he nas repudisted the licence and refused to pay

the
the mnmu royaity.

One who * from such licensee with knovledfe of his having re-
noanced the contract will slso be liable for the sale of the articlies he pur-
chases, as well 3 for the sale of those he makes afterward.

and injunction ted,
. B, Wakefioid and J, B, Bobb, for compisinants.
Aquncey Amith and W. W. Scan, for defendasts,

%o one can Justify making and sellings
from

Supreme Court of the United States,
PATEST EEVERSIDLE LOUK.—~COFFIN 0f. OGDEN AND WOODRUFY,
(Appesl from the Cireult Court of the United States for the Southern

DMstrict of New York.—October term, 1573.)
Swayne, Judge, delivered the opinion of the court:
JTolis is an sppeal ln equity fromm the decree of the circu it court of the
United Btates for the souttiern district of New York.
Appeliant was the complaiusnt in the court below and filed this bil)
1o enjoin the defendants from Infringing the patent upon which the biil
is founded. The patent is for s door logk with & latch reversible, 8o that
the locf can be applied to doors openln‘ either 1o the right or the left
band. It was gradiied originally oo the 11th of June, 1861, to Charles R.
lllln{ Sssigues of Willlam 8. Kirkham, and relssued to Miller on the
27th of Jannary, 1881, Oo the 10th of June, 1564, Miller assigned the entire
r‘oull 10 the complaluant. No question s ralsed as 1o the complainant’s
tie, nor a4 to the slleged infringement by the defendants.
Slleges that the thin pn-ulen.or.msur{nl snd substantial part thereof,
Bad been, prior to the supposed invention thereof by Kirkham, known
aud used by divers persons (o the United States, and that amoog them
were Barthol Erbe, residing st mnnluibnm. near Pittaburgh, and Andrew
Patterson, Honry Masta, aud Bertiard Brossl, restding at Pittsburgh, and
that ali tacse poarsous had such knowledge at Pittsburgh. Thes pelices
Inaiet that Erbe was the rnor loventor, and that this priority is fatsl to
the patent, This proposition, in it aspect of fact and of Iaw, is the only
“l? which we have touno It nccea‘,? 10 conslder,
Irkbam made his lavention in March, 1861, This s clearly shown by
ll::‘lnumooy. sud there hno controversy between the parties on the sub-

R It I8 equally clear that Erbe made his lnvention not later than Janusr
. I8, 4 Was not controverted by the counsel for the appeliant ; but {t
-u.mlmn ABAt the facts touching that Inveotion were siich a8 not Lo
::uo.l'ldn'v?:as:‘tlo‘;ndnp Ilen',ln D -l:nn ';he I’n‘ur invention of Kirk.

ed npon i, renders it necessary Lo o
uﬂ{:l.l.y &Il timony upon (he subject, o o
u

The suswer

ton taken at Pitiaburgh upon Iote;

"" uln= sont out from Nev&orz. He made |loo.l'm.m
“.-“.( " oxNIbiL of the nrpull«u.m sonrked.) He msde the first
“ mm:u" the Inttor part of (e yoar 1800, 1ie made three sueh before
R mae nnd. AU Jook . The first” ho gave to Jones, Walllngiord & Co.,
tod h: . ?Nu: 1o Washington, whon he applied for a patent, The
‘“m"’"mz if atriend of Jones, He thinks the lock ho gave Lo Jones,
"M“'ﬁ i 0'-. WAS sppliod Lo s door, but (s not certaln,
lll!ﬂlc““'?’l (-'0. .‘.l{:.:w u"ﬂblﬁml‘:"l“' o "l:’ Ll S N“ln"‘l';'k

» AbOoulL soventeen yearws, u )
roe was foreinan in the log op of Jones, Wallinglord G’Cu..n Pltts.

urgh.
L tast year and bofors the 1at of April, 1801, be went to Krbo's |
Krbie thero etiowed him & 1ok and how 1t worked, so (st 1€ coold bo naed

right arleft, Hesays;
fio "!'“) wowed e ‘}‘ ‘m:ﬂ made In two pleces, One plece you

take out when you take the AwNy. The other part—the main part
of the lollonmoﬂdu.lon.. 3'2.“’::.;' -u' o o'u. -2 um."_‘.’..
anse wanta to and tarm It sround left or

yours, He mined the lock care-
el 1o

g Ty e ol
Siprag o donge, Waifagiora &',

190 be was & pallers mﬁ?&.!u‘?ﬂ'?ﬂb Co. Had

Cohmlned the ok S b e cae

“ You had to gnll out the spindle, and the hub was Aitted so that 1t would
alide Botwoen the spindle and the plate and Tst the Iatoh forward., * ¢ *
Ie whole hub was made of three pleces. gm‘ part was solld to the apin.
1o or Hub shatke, and then the hub that slides between the plate and care
and A washer at the other slde of the spindle. Thore In not A particle
of difforence between tho exhibit and the original lock. 1t 18 all the

MAme
Mo ldentifies the time by the fact that he commenced hnlldl01 A honso
In 1861, and that yoar i marked on the water conductor under the roof,

PaTTENsox, Untl) recently he was a manufacturer of looks and other
small hardware, l\n ‘ho yoar 1560 he was the superintendent of lha ln&l
faotory of Jones, Walllngford & Co., and thelr sunoceasors in Plttaburgh,
1o hnd known Erbe since 1856, Aboot the Int of January, 1861, Erbe showed
bim an improyved reveraible lock of his invention 11ke the exbibit 108k,

The Improvement * consisted In construoting the hub or follower 80 That

hon tho spindle was withdrawn the hob wounld alide forward botween
(he canes wo Lhat the head of the Inteh would protrude bayond the face of
the lock, 10 an to permit ite roveranl from right to 1eft, the (atoh head beln
conneoted with the yoke by s swlivel Jolnt, so that It might be reversod,
% % 0L was our uniform practies fo put our new locks on the doors
about the ofiice to test them, and Ibelleye that one was put on ; but at this
distaneo of tHmo L eannot say nositively that (L was,

There Is no proof that Kebe mado auy looks acoording to his invention
hore (0 question but those mentioned (6 his testimony,  Ho spplled for o
nqlqum 10 1464, and falled to get it Why‘ln not disclosed In the record,

e appeliants eallod no witnesses at Pittaburgh or elsowhore to conten.
dlet or Impeach those for the appellees, Bross! was subjected to a rigor-
ous oroasexatination, bat, in our Judgment, It In nowlse diminisbhes the
effect of his teatimony fn-ohief, he counsel for the appollants asked
with emphasis, In the argument bere, why the defendants hiad not called
Jones, of tho fiem of Jones, Wnlllnﬁ'onl & Co.? The question was well
rotorted why he was not ealled b o other slde. He does not appear in
A favorable light, He prevented Erbe, who was in his employ, from going
to New York to testify In behalf of the dofendants, and avowed a deter-
mination to provent, If It were possible, thelr obtalning the testimony

f Brosst, Mants, and Patterson, It is difficult not to regard him with s

nallnﬂ akln to that which attends the presumption in odinm o

e entortaln no doubt that the testimony of all these witnesses s true In
evory partioular, Including the stetemnent of Brossi as to putting the lock
on the dno‘. 1€ that were falso, doubtiess Jones would have been called
10 Plnny t, His hostility to the defendants s & sufficient reason for
thelr not ealling him for any purpose,

The oase arose while the p-&-nl act of 1856 was In force, and must be

rovisions, The sixth section of that act requires that

W entitle the npp“unt to & patent his Invention or discovery must be

one “not known or used by others before his Invention or discovery

thereof,” The fifteenth section allowed a party sued for infrin, ent to

BN"- Among other defonces, that the patentee * was not the original and

rat Inventor of the thing patented, or of & substantial and material part
thereof clatmed to be new."

The whole act Is to be taken together and construed in the light of the
context, The uuxnln‘“o( thoso sections must be sought in the lmport of
thelr lan and In the omet and &?Iley of the Leglsiature In enacting
them, (Gayler va. Wilder, 10 How., 496.)

The Invention or dllcovolx r1llcd upon as a defence must have been
colxplato and oapable of producing the result lonxtl’ﬂ. 1o bo necomplished ;
and this must be shown by the dofendant. The burden of proof rests
upon him, snd every ressonable doubt should be resolved against him, 1f
the thing were embryotic or inchoate ; If1t rested {n speculation or oxperi-
ment; 1 the prooess pursued for ite development had fafled to rench the

olnt of consummation, it cannot avall to defeat a patent founded upon »

lncovvy or invention which was completed, while in the other case there
WAN On ¥ progross, however noar that progross may have approximated to
the ond {n vlew. The law requires not conjecture, but certalnty, If the
s eation relates to a machine, the conception must have been clothed tn
nbatantial forms which d%monnmw at once ita practica
ulllll{. lmld ps. Cutter, 1 Story's R, 5%0.) Th
l‘) ; : ?"o pcu% 1: sufMolent. e number 1s fmmaterial. (

unt, 1 Mason, 502,

Until his work is done, the Inventor has given nothing to the public.
In Gayler ra. Wilder the views of this court upon the subject were thus
o

2

x&c do not understand the circuit conrt to have sald that the omission
of Conner to try his safe by the proper tests would deprive it of its prior.
I!y&nor his omission to bring It into public use. He might have omitted
both, aud also abandoned {ta use and been Igomt of the extent of its
value ; yot, Fitzgerald's, the latter would not, upon
such grounds, be entitied toa ed d its mode
or|?o:%tmﬁlllon 'v‘,ea lll'll l:'lnt
calle: i ou

Whem’cr mf' roposition expressed by the gorovuo in the last sentence
1n & sound one, 1t I8 not necessary in this case to conaider.

Here it Ia abundantly proved that the lock o ally made by Erbe
“was complete and csr le of l'orklni." The priority of Erbe'sinven
tion is clearly shown. It was known at the time to at Jeast five persons, {o-
cluding Jones, and grvhublr 10 many others in the shop where Erbe
worked ; and the lock was put in use, belng applied to a door, as proved by
nrout. It was thus tested and shown to be successful,

These facts bring the case made by the appellecs within the severest
lendl CM:I which can be applied to them. The defence relled upon Is fully
made out,

The decree of the circult court 1s affirmed.

doehfed under s

NEW BOOKS AND PUBLICATIONS,
Tue ANAESTHETIC REVELATION AND THE GIST OF PHILO-
sorny. By Benjamin Paul Blood. Amsterdam, N. Y.

The author maintains that “there is an [nvariable and rellable condition
(or uncondition) ensuing about the Instant of recall from anmsthoticsl
stapor to sensible observation,or ‘ coming to," in which the genius of being
{s revealed.” He fafls to show the ifmport of this discovery, and Indeed
seems anxious to return it to {ts native limbo by smotharing It in & collec-
tion of meaningiess verbiage which no one would attempt to unravel,

A TREATISE ON THE METHOD OF GOVERNMENT SURVEYING,
as Prescribed by Co and the Commissioner of the
General Land Office. With Complete Mathematical,
Astronomical, and Practical Hlustrations. In pocket
book form, price $2.50. New York: D. Van Nostrand,
23 Murray and 27 Warren streets.

This volume is likely to prove valusble to students of the important
branch of civil engineering of which it treats, It Is written 1o & practical
and pointed style, and well fllustrateds and It contalos the necossary logs-
rithm and transverse tables in a compendious and convenlent form.,

FueL, By C. W.Siemens, FRS. With an Appendix on the
Value of Artificial Fuels as Compared with Coal, by
John Wormald, C. E. 50 cents, New York: D. Van
Nostrand, 23 Murray and 27 Warren streots,

This is No. 9 of Mr, Van Nostrand's Science Serfes, and consists, In chlef
of an excellent lecture to working men by Mr. 8! already

on in our columus,

Inventions Patented In England by Amerionns,
(Complled from the Commissioners of Patents’ Journal.)
From February 17 to March 9, 1874, Inclusive,

Baxx Loox,—T, B, Worrell, Philadelphia, Pa,
BoLt AXD NUT, 2r0.—~W. J. Reld, New York elty.
Braxe~W. B, Chapin, Wickford, R. 1., et al.
Brexon-Loaoixe Fing Anx.—E, Whitney, New Haven, Conn,
CEXTRIFUOAL MaoHINE. —D. M. Weston, Doston, Mass,
CoxmixaTion Look.—~H. Clarke, Baltimore, Md.
Drgssixa MiLLsroxes.—Chisholm Brothers, Ottawa, 111,
Dxy Gas Meres.—~T. C. Hopper, Philadelphia, Ps.
GriNpInG MrLs.—Enterprise Manufscturing Co., 'iiladelphin, I'a,
Lignring Gas.—O, 8lebert (of New York city), London, Rugland,
Paoxiva Curomrox or Live.—M. L. Bush, New York eity,
PREAREYING ANIXAL SUBSTANCES, RTO.~G. Napheyg! (of New York city)
London, England,
Proreorive Tax Eyes, 210, —J. H., Beardsley, Brooklyn, N, ¥,
Puriryixe Mipprixos,—C. E. Whitmore, Quiney, 111,
Rovany Hay Trooen,.—$8. Perry, Newport, N. Y.
BnAnreNiNG Toon.—0. W, Taft, Brooklyn, N. Y.
Sxwow OLxansn,- O, H, Perkins ef ol, Providence, It, 1,
BTEAM AXD SAILING VEssEL.~R. Lo Forte, New York city, et al,
Srram Exorwe,—J. H, MoGheo et al., Kansas city, Mo,
STRENGTHENING GUNS, 8T0,~], F, Allen, Now York olly,
TaEaring Sroxore.~P. 8. Davian, Jersey Clty, N. J,
Warrine TAnLg, ¥ro —N. Knlght, Auburn, Mo,

Berent Dmerican and FHoveign Latents,
Improved Machine ftor Cutting Glass In Owal Ferms,
George Nelfrich, Boston, Mase~~Tals invention consisis of & table, on

which the gires is secured havingon Itaunder side s slotted disk of & tramme!
ot ellipsogrsph, and supported 1n & large ring, #0 8 (0 be revolved to turs
the trammel plate aroand the blocks of the teammel bar, which 1s held sta-
tonary fn the frame or base of the machine as Lo Lhe rotation of the dlsk,
but may have endwise motion ; and the trsmmel sapports, by standards
risiog sp from 1t on opposite sides of the base, s borizonts) bar, which

passes ovar the gisss-holding piate, and also & holder for the ontter, under
which the glass (s carried by turniag the plate to which it Is clamped to ott

the glsss, By shifting the holder chitter towsrd sod from the center, the

1001 1a adjusted for cutting diferent sleen, and by shifting the bl
trammel bar, which works [n the slota of the disks, toward and f;
othor, the apparatus {s adjusted for eutting ovale of any
rack and pinion are arranged with one of sald bloeks for ¢
Invention seoma to be well adapted for the purposes for whioh (tis

And Ina vast improvement over any machine previously invented for
ting oval glass, E

Improved Tool Holdor. 33

Frank Fank, Beverly, [1l.—The {a & handy little tool for earpenters’ ang
pattorn makers' use. It consists in & tabe having the bore st one enq
Inrgor than at tho other,and one or both ends internaily threndod 1o receiys
at tho Iarger end an ordinary lead penctl, with which it eonmudni{
#leo, snd at the small end o soratoh awl or & knife biade, iR

Improved Cnr Conpling,

Abraham Rust, Vaea, Oal.~The oavity of the bumper oxtends thward as
Inntted with a sllding block, which I8 held forward by a eoflod lﬁﬂn"g’.'
coupling pin passes vortically through a holo In the forwaed partof
bumper, and moves up and down through o tube. A log on tho'u»n"uﬁ
of the pin projects through a slot In the rear wido of the tubu, and to 1t fy.
Attached a short chain which 1s also secured to the rear of & alide which
#lides in a recess upon tho bumper,ao that its forward end may pass beneath
the lower end of the tube to support the pin when raised (o unconple the
cars. To thoslide 1a sttached an arm which projcets upwArd 16to & recess,
and s held forward by a cofled apring, A fat spring holds the mdo'dcn".
toftaplace. Asthe pin Isralsed to nncouple the cars, the rear end of the
sllde n ralsed from & small pin by the chatn allowing the sald siide 10 ba
pushed forward by the spring beneath the coupling pin. As the ok s
withdrawn from the bumper head, the sliding block s pushed forward by,
{taepring, so that the small pin may again enter a hole In the nm.um..'
coupling is arranged to couple sutomatically as the cars are run together,
Asthe cars are run togother, the entering link pushes back the hloek
Wwhich carries the slide with It, allowing the coupling pin to drop lnto place
through the link coupling the cars, 1

Improved Windlass for Pressos, ete.

Melancton Bryant, Northport, N, Y.—The holding pawl, by which the
windlass 1s rotained while the pawl lever and its pawl are moved back on.
the ratohet wheel, I8 constructed In two parts, which are Jolnted together
by a knuckle joint, which closes by rising upward, but is hold opon by the
welght of the pawl, 50 that when the latter rosts on tho ratohet wheel,
tho pawl has the fanotion of an ordinury rigld pawl of ono plecs, Below
18 n trip lever for throwlng up the joint to trip the pawl and reless the
windlass. Before tripping the pawl in this mannor, the ratehet pawl fa
thrown back, so that it will not hold the ratchat wheoel, and, In order that
it may not be struck by the toeth of the wheel and thrown forward agaln,
it 1s secured by a pin, 3

T

Improved Curtnin Fixture or Rolling Shutter,

Charles H. Reynolds, Willlamaburg. N. Y., assignor to himuelf and Henry
G. Richardson, same place.~A ring of cast fron is made with two notehed
lugs upon {ts inner surface, to recelve the bolts by which two disks are
secured to each other and to the sald ring. The disks aro made larger
than the ring, 80 a8 to project beyond it and form a groove Lo receive the
hoisting strap which is wound around the wheel thus formed, The strap
fs held to support the shutter in any desired position by a elamp conatst-
ing of two corrugated cams which are arranged to move exactly together.
A counterbalsneing welght to the shutter shaft, consisting of a chaln, t»
attached to one end of astrap, which Is wound around the shaft,in the
opposite direction from the hoisting strap. As the shutter Is ralsed so as
to diminish {ts downward draft upon the side of the shaft, the lower end
of the chain comes In contact with the floor, o as to diminish the down-
ward draft upon the other slde of the sald shaft. Inthis Way tho shutter
will be exnctly balanced, however much or little it may be rolled up, the
welght adjusting (teelf to the weight of the shutter,

Improved Combined Plow, Planter, and Cultivator.

John Urban, Belton, Tex.—Two paraliel besms are connected and held
at the proper distance apart by straps bolted to them. To (he rear part of
the beams are bolted two croas beams, the sald bolts passing through holes
In the beams, and through longitudinal slots In sald cross beams, enabling
them to be adjusted as required. The cross beams are connected by bars,
attached to the upperand lower sides of thelrends, There are also two
side beams, Lo the inner sides of which, near thelr ends, are attached arms
which slide along the inner sides of the cross besms, and are secured to
sald cross besms dy dolta which pass through holes through the cross
beams and through slots in the arms. The (nver endsof the arms are
halved, so that they may overlsp each other,and are connected by bars
attached to them near thelr inner enda. This enables the side beams to be
sdjusted wider apart or closer together. The whole forms a convenfent
frame adapted to be used with planters, plows, or cultivators,

Car Coupling.

Raasom Hemenway, New Cassel, Wis. —This inveation conslsts of a draw-
bar at each end of the car, which is provided at one side with s strong out-
wardly curved part, bavinga Isterally sliding spring catoh, and at the other
slde with a broad vertical hook, which enters into the recess detween the
eurved part and hook of the drawhead of the adjoining car by pressing the
spriog catoh sidewiso. The spring catch locks over the hook after the
entrance of the same into the recesa.  As both drawheads Interlock with
each other, a double coupling Is obtained,

Improved Draft Equnlizer,

Aaron Wilson, Tekamah, Neb.—This invention is a triple tree pivoted at
one end to a projecting bar and contrally to a lever, which 18 plvoted at fts
opposite end to a linkof the double tree, and centrally to a tongue. By
this construction the resultant line of draft will run along the tongue, so
that there will be no side draft eaused by the use of a third horse.

Improved Cotton HBale Tie.

Edwin W. Whiteman, Bayou Sars, La.—This invention s a bale tie made
with a hole in one end,loops or bends npon (ts other ond, and with a tongue
on {ts middie part, to adapt 1t to be used with a wire. Tho wire 1s passed
around the bale through one of the loops, bent round the tongue, and Is
sprung lnto the other loop. When the bale tie has been put under the com-
press, the end of the wire In sprung out of the loop and tongue, the slack ts
taken up, the wire is sgnin passed around the tongue, and sprung fnto the
loop, and its end, which Isnow long, Is passed boneath the adjacent tle.

Improved Lover Motor for Converting Motion,

John Stone, M1 Grove, Mo.—The Invention relates to imparting mecha-
nleal power to a drive shaft through the pendulum movement ; and con-
sista in the mode of combining the pendulum with the crank pitman and an
aotuating lever, so that the leverage Is greatly augmented, while the arc of
vibration s brought within shorter and more convenient Iimits, an extra
and horizontal lever producing the first, and the mode of conneoting the
pitman evolving the second, effoot,

Tmproved Wateh and Clook COnlondar.
Levi Berger, Danville, Pa,—This Invention consiats (h & 0lock or wateh
oalendar, In whioh are exhiblted sutomatioally the day of the weok, the day
of the mwonth, the month, and tho year, without 0og or gear mechanixm,
and in soch & Hmited apace that all may be confined (o the oavity of & com
paratively thin plate, the dovice belng thus applloable efther to a ologk or
watoh,

fwmproved Pliman Counnecction,

Andrew J. Van Atta,of Van Atta, ssslignor of one half his right to Georgn
Van Atta, of Newnrk, O, —~This invention (s an tmproved pltman connection
#0 constructed as to throw the force of the stroke to one side or outward,
inatead of direct, and to enabie lost motion and wear to be taken up, and [t
consista fn & plizran conneetion provided with one or more eccentric
V.sbaped ring corrugations upon (s adjscent sarfaces, Atilag tnto each
other, but a0 formed that the polnts of the corrugstions of the ane part
cannol reach the bottoms or bases of the corrugations of the other part.
The parts are secured to oach other by & bolt which passes through the
center of the sald parts, By this construction the foree of the stroke will
be recetved upon the corrugstions of the conneotion, and w''' he thrown to

one side Instead of belng direct.)

L)
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Improved Peormutntion Yoelk,

Joseph G, O'Nefll, Grase Valloy, Cnl,~A spindle extends through the
door and look and profoots on onoh slde, and Naw' s knob at each ond for
turning ft. Arms on this spindlo are (nstdo of the 100k onne, for throwing
brok n plate, which withdrawns the spring Intoh bolt, Tho arms are alko to
turn o alsk for ehifting combination rings. Al theso rings haye o notoh,
and sald notohes must o adjustod to cofnelde with prongs of the piate, to
allow aatd plate to be withdrawn for pulling back the holt, A conleal cap
I8 sorewed Inton hole In the door 1atoh, through which the netohes of the
rings onn be seen when in the Fight position for allowing the Intoh to bo
pulled back, When this oap Is removed, the nambers on the disl plate and
the number of turns and parts thoreof, nnd the directions for turning the
spindie, to net tho rIngs so A to nscertain the numhers for the combination
oan bo readily asesrtained by turning the rings H1 the notehoes are soen
throngh sald opontng, and noting the turns snd the numbers whaoreat the
pointer stands whon the notehes are socn, To open the loek at night, when
the pointer and the Aguren of the dial cannot be seon, four deop notehesnre
made In thoe dinl plate equidistant from ench othor in the olrcumiercuce,
snd a sorion of holes corrosponding to the numbers on the dinl, These are
to guide a feelor to the hole for stopping the pointer at the right number,

Improved Boring Muachine.

George W, MoOready, Potiteodiac, Canada,—The abjeot of this Invention
fto provide an tmproved boring maochine, which s to be nsed to the manu.
facture of brushes, or for making the internal mochanixms of musical in.
struments, or for driling holes tnto & nombor of artiolos made of {ron
or other motals, or for such other purposes whore a number of holes ure
roquired to be bored at fixed Intoryals. Three borer pintes are perfora.
tod according to the pattern of the artiole to be bored, and two of them
Aro placed Into the case, through which the front purts of the borers are
Inserted. The third plate 18 then placed upon the hends of the borers
whioh are mado with any one of the approved bits In common use, each be-
Ing provided at Its rear parts with a collar and an oblique erank. The col-
1ars hold the borera in position on the second borer plate during use, while
tho obligne cranks turn the borers. Tho parallel position of the eranks
while turning pravents thelr interfering with oach other, no matter how
muny be nsed or how closely they are nrranged togother, As the borers
rotate withont advaneing, {(t 18 necessnary to feud the articles sgainst them
by mechanfonl power, For this purposo n feeding apparatus Is cmployed,
Into whioh the artfeles nre readily placed and removed, while thoy are at
the same time firmly clamped to provent tholr splitting daring the boring
operation,

Improved Cotton Pross, :

Matthow Hussay, Troy, Ala~Tho object of this {nvention 1& to furnish,
for the use of cotton planters and others, & powerful press, by which cot-
ton and other material can be rapldly and closely packed. The Inventlon
conaists of a plunger block operated by pivoted levers In connection with
snltable pulloys or windlagses, Tho upper ends of the levers are of wedgo
shape, and connected at the polnted extremo ends by a strong hingo.
Their lowor ends are attached, by strong ropes, to pulleys or windlasses'
and by lowering snd lifting them the machine {8 operated. The beam lov
ers transmit the motion to the plunger rods and block, and press the cotton
or other material closely into the packing box. The plunger block s rafued
aboye the pucking box by pressing in an upward direction, the plunger rods
ylolding and supporting the block above the box till the same 18 filled with
the material to bo pressed. The block {s then brought down Into the box,
nnd the levers applied fn the manner deseribed,

Tmproved COnr Coupling.

Walter Stiles, Bloomfield, Town,—This fuyvention consists of an elbow-
shaped frame, arranged on the drawhead 50 as to hold up the coupling pin
above tho link; alaoto hold the link up level, or u little inclined,soas to on-
tor thoe drawhoad of an approaching car, so that, when the two CArs come
together, the two frames will push each other forward at the top, 80 as to
releane the coupling ping, and let them fall through the ok, and couple the
onrs self-aotingly. Full description and {llustration of this device will be
found on page 195 of our current volume.

Tmproved Iron Fence,

George Forsyth and Moses R, Counter, Seaforth, Can.~The gate posts
and others to which the braces are attached, and which are of iron, are
placed with thelr fiat sides parallel with the line of fence. The inter-
med'sto posts are placed with their fiat sides at right angles to the line
of fence. All theso posts sre perforated for the wire, and the wires are
Keyed Lo the intermediate posts to prevent longitudinal motion. The
braces are rivoted to the end posts, and they resch to the adjacent Inter-
mediate posts, and have a too which passes through a mortise (n the lat-
ter. All the posts pass through s mortise In angle stakes. This angle
stake adds very materially to the support of the fence, and counteracts
the effects of the wind. Wire ralls are stretched between the posts.

Improved Automnatic Gare.

Winston W.Glibert, East Enterprise, Ind.—To the upper part of the rear
croes bar of the gate s attached an eye through which passes a rod, the
lower end of which Is pivoted to the post, and Its upper end connects
with a bow, the ends of which areattached to a block pivoted to an arm.
The block rocks freely npon its pivols, and to it are sttached levers pro-
jecting upon the opposite sides. The rod in Its movements operates a
short lever which aets upon another rod, and draws the latch close to the
cross bar of the gate, withdrawing 1t from a catch. snd allowing the gate
to be swung open by the movement of the rod first mentioned. As the
levers are operated to open the gate, the first efiect Is to rafse its for-
ward end, which frees it from the stops, and allows it to swing freely i=
elther direction. A block !s attached to the post, justabove the angle of
the Iateh, so that the gate cannot be opened without first withdrawing
the sald latch, This prevents the gate from being ralsed and opened by
stock. The gate may be raised to allow small stock to pass beneath it,
in which position {t may be supported by a sultably arranged bar.

Improved Station Indicator.

Danlel H. Close, New York city.—An endless belt passes over rollers and
Js held taut by springs. By sultable construction, when & rod is drawn

Tmproved Muchinory lor Worcing and Exhausting Alr,

Willtam 1, B s, Manoheater, Kngland ~Thisinvention ia an improvement
on the well known MoKonzie blower, and consists in & eranked shaft and
revolving Inner and stationary outer eylinder, Quadrants are hinged to
the Inner eylinder, and caused to osolliate throngh opanings thereln by
means of radins rods conneoting them with the shaft, Thus the loner
oylinder sots as a driver for the fans or quadrants, earrying them round
with ft, and by thele operation in the space hotween the two oylinders,
drawing In and forelng oot the air

Tmproved Harvvester Rnke.

John J. Dawey, Red Wing, MinnThis Invention Is an attachment for
narvostors for collocting the out graln and delivering It In compaet
gavols elthor to buoders or upon the groond. As a rocker begins 1ts ro-
turn movement, & chnln causes & bar to sweop longitudinally along the
forwnard part of a platform, colleoting the grain Into o compact gavel
against tho downwardly projecting end of the tnner side bar of the frame,
As tho bar resches the fnner end of (ts stroke, n trip rod strikes o cateh
plate, and allows the bar to move to the rearward scross the inner end
of the platform, earrying the gavel with It to the rear edge of the plat.
form. As the bar agaln bogios its outward movement, the gavel In left
npon & spout attached to the rear edge of the platform, whenee It 1s taken
by the binders and bound, The binders slt upon adjustable seats attached
to the binders' platform, which (s seeured to the rear part of the platform
frame. By dotaching the spout and binders’ pintform, the gavel may he
allowed to drop upon the ground,

Improved Wagon Bralke.

Jesse O, Coleman, Cliftan, Kan~Thore are two brake bars of wood hung
to the wagon body by chalns. One bar extends ncross the body and con,
noots with a handle lever, The other and shorter bar moves with 1ta corved
ond fn a ataplo of the cog bar, and prosses, by the forward motion of the
lever ond of the Intter, toward the wheols, Skid shoes are attached to the
ends of hoth bars, no an to be adjustable above or below the huba to the
wheels, Ameotallio gnide bar is firmly applied to the short bar, and extends
back over tho end of the long bar, serving as support for the same, Chalos
connoot the bars from thelr points of suspension to a double hook, plvoted
fn the contral axis of the wagon. Thoy serve to keep the brake bars from
swinging midewine off the wheols, The whole brake arrangement may be
taken off, and every part easily be replaced.

Improved Lozenge Curter.

James A, Dingwall, New York clty,—~Hy this Invention, lozenges may be
out with groat rapidity, either by hand or machine power, It consists of o
supporting frame, to which s perforated main plate, with tubular catters
faattached. This guides,in sultable holes and recesses of the frame, s per-
forated spring plate, which passes up around the tubes on pressing the cut-
tor Into the dough, and detaches, by 1ts downward motion, the waste parts
from the cutter tubes, while the cut lozenges are carried upward in the
same,

Improved Running Gear for Vehicles.

William Hemme, Michigan Valley, Kan.~The rear extensions of the front
hounds Join togethor at the center, o short distance from the axie,and have
n swivel, which conneots with the reach by a pivot joint, so that the front
and hind parts may osciliate vertically to any extent. and may oscillate
horizontally at the center, botween the front and hind parts. A spring is
combined with the rod and socket of the swivel, g0 that the draft will be
transmitted through It when not too great, so that the Irrégular resistance
of the hind wheels will be less severs on the horses than when positively
connected, The axles are also connected by a system of jointed rods,which
remaln slack, excopt when the lmit of the contraction of the spring 18
resched, when they come to {ts ald, and sustain a portion of the draft., By
this means, an elastio connection of the two axlea s provided for ordinary
draft, and an inelastic connoction for heavy or sudden draft.

Improved Dryilng Apparatus.

Benjamin F, Cawthon, Ellzabethtown, and Andrew J. Conner, Lonls
yville, Ky.—~This tnvention Is applicable to the drying of lumber, peat, or
othor substances, There are two drying chambers, one of which connects
with a furnace so that the products of combustion pass through it, The
other Is a communication with afr pipes In sald furnace. Consequently, the
heat of the gases, etc., 1s used In one chamber, and the heat absorbed by the
pipes in the other.

Improved Combined Seed Sower and Harrower.

John W. Smith, Nashville, Tenn.—The draft strain Is sustained by the
axle in such a way that the frame may be raised from the ground for con-
venfence in turning and passing from place to place. Barsare kept con-
stantly moving back and forth as the machine is drawn forward, so that
the ground will be thoroughly stirred. These serve, together with the sult
ably arranged toothed frame and s seed sower of simple construction, as s
two way cultivating harrow, for sowing and cross barrowing the seed Into
the sofl.

Improved Method of Preparing Teas for Use.

James Spratt, of the Island of Guernsey.—The tea s to be solidified by
placing It in molds of fron, when {t {s subjected to suchap eas will re-
duce It to one third {ts former bulk, which pressure will reduce the tea to a
block, which shall have s smooth glossy surface, and will not cﬂlmb)o.
This pressure breaks up the cells or sacks of the tea, 50 that tho streagth
and flavor in making a decoction can be more thoroughly and much more
quickly extracted than fa possible when the ordinary loose tea Is used.

Improved Trace Fastener.

Willlam Rombaugh aud James C. Mears, Ollvet, Pa.~A hook is swung op
sldewive on & slsoulder (nto the longitudinal direction of the single tree,
to the extromity of which it s fasteved, in which position the end of the
traco may be slipped easily over the pointed end. The hook 1s then tarned
over, 80 a8 Lo be under right angles to the tree, and forming s Hok-shaped
pleco with a shonlder, from which thie trace cannot relenss taslf, being
held securely inelosed therein,

Improved Boller Feeder,

Charles Wright, Catlettsburg. Ky.—A chamber, the upper end of which Is
made closo, has & yalve in the middie of 1ts bottom, The valve stem rests
against the end of & serew that passes In throngh the closed end of the
oare, 40 that, by adjusting the sald screw, the valve may be beld to its seat
with more or lass force, [nthe valve, upon the opposite sldes of the stem
are formed two pawsages, In such posftions that they may, by sultable
adjuntment of the valve, be opposite two of fonr passages in the hot-
tom, In uslng the deviee, 1t {8 connected with the boller at a lttle
higher lovel than the water line, One passage is connectad by & pipe
with the top of the boller; another, with the boller at the water
e ; the third,with the water cistern, which must be at & higher level than
tho dovice, and the fourth, also with the clstern, to convey sway the stesm
or aly from the chamber. To the valve In ons pasiage Is secured a pipe, the
upper end of which profects nearly to the closad upper end of the vessel, 5o
that water may pass into and steam or alr out of, and also that water may
pass out of nnd steam into, the sald chamber without the two streams inter-
fering with eoach other. The movement of the yalve s limited yastop
pio attached to its edge, and which strikes alternately sgainst & stop pio
onthe bottom, By this construction, as the valve Is turned 80 as to make
the passages correspond, respectively, with the third and fourth ports, the
water will flow, by its own welght, Into the chamber, while the alr or steam
In #ald chamber escapes into the sald clstern, or some other receiver.
When the valve Is 80 adjusted as to make the passages correspond, respec
tively, with the first and second ports, the water will flow, by fts own
welght, Into the bofler, while an smount of stesm escapes Into the
chamber,

Improved Machine for Raking and Baling Hay.

John Trout, Sonth Pass City, Wyoming Territory.—One slde of s trisngn
lar cage Is hinged to the rear edge of the top, and is provided with short
spring teeth at the lower edge, 50 as to constitute the rake for gathering
the bay in front as the apparatus [s drawn slong the ground. A packing or
stufling fork, also pivoted and arranged in front of the side, s awung for-
ward from time to time by a lever, to press the hay gathered in front of the
rake Into the case. It can be lifted up when swung back to pass over and
drop behind the hay gathered np during & movement forward for stafMog
the ense. A couple of strong ropes are connected to the swinging side
and are provided with clutches geared to the axle, 50 as to be turned by
the horse to foroas the side on the case for pressing the hay and forming
the bale. The tying cords are sttached to the lower edge of the swinging
flde and passed around the Interfor of the esse over spring holders, from
which they can be readily detached, also over & rod, which can be pulled
ont to release them, and around the edge to a shaft havivg a hand erank by
which they ean be drawn tightly sround the bale for fastening It,

Improved Perch for Dumpiog Cars.

George Richards, Boston, Mass., assignor to himself and Albert Thayer
same place.—This invention 15 a perch for ratlroad dumplog cars, by which
the drawheads may be arrapged st standard hight, belng stiff and strong
enongh to support the rocker bed from 1ts ends,and avolding the continos
annoyance from rotting of the parts and consequent rocking of the cars.
1t consists In making the perch of the dumping car of two bars of channel
Iron, T beam, or other form of Iron, and fastening it Iaterally, 1o soeh s
manner that the draw rigging passes between them,and the whole structare
becomes stiffer and stronger.

Improved Well Boring Apparatus.

Alfred White Morgan, Brownville, Neb.—The Invention is an improve
ment fn well borers of the class In which a spiral flanged suger I8 arranged
to be operated by s sweep or other suitable device, and to be ralsed from
the well to discharge the earth ) d by, and pscked upon, the spira
fiange. By sultable construction, by turning a crank, the driviog shaft
will be ralsed from the journal of a drum,and by turning snother crank,
the driving shaft will be carried over the boring shaft with which It Is con
pled, an arm enabling It to be readily guided into place. The arrangement
18 als0 such that, when the cutter enconntersa stone, the boring shaft s
slightly raised,so that the cutter may pass over It and again enter the
ground at its other side, and #0 on until the catter passes beneath the sald
Stone and thus removes {t, A flat stecl plate, twisted Into spiral form, and
made polnted, serves as & bit to force {ts way {nto the sofl when the cutter
does not enter tho sofl freely. A hollow crlinder, of such a slze as 1o alide
up and down frecly upon the boring shaft,and to which s attached a piral
plate, receives the dirt from the cutter and carries it oat of the well hole,
Devices are provided which prevent the possibility of the carrier being
overloaded or clogged, and from being turned by the pressure of the dirt
agalnst the spiral,

Improved Harvester Rake.

Willlam M. Howe and George H. Howe, Lansing, Mich.—This improve
ment 1o the raking apparatus consists of teeth arranged to project from
the rake head up through alots fo the apron, snd to swing down horl-
zontally at the beginning of the backward movement to pass under the
graln ted on the platform during the forward movement. The

The bottom of the mold and of the follower are provided with Vshaped
transverse projections, which enter the tea, and, as the pressure s applied,
they pack {t more closely, and leave deep transverse grooves in the upper
and lower sides of the blocks, The grooves upon the opposite aldes of the
block should be opposite esch other, 0 that one or more of the sections
formed by the grooves may be broken off, according to the quantity re-
quired to be used at a time.
Improved Sheet Iron Scoop.

John C, Milligan, New York city, assignor to Lalance and Grosjean Man.

ufscturing Company,same place.—This improved scoophasa shortsldeands

Dack, & cam is released from s pswl, and {t s caught by ther pawl,
allowing s spring to revolve one roller one half s revolution. As the rod
18 released,the pawls move forward and the roller completesits revolution,
bringing the name of the next station {nto view. One end of the cord con-
nectlag with the rod s attached to the bell cord pasaing from the engine
through all the cars of the train. The other end of the cord is attached
to & spring roller attached to the rear end of the rear car, and which Is
designed 1o take up the slack of the bell cord as the cars are stopped or
backed. When the train s sbout to leave a station,the engineer pulls
the bell cord toward the cogine. This draws the cords and draws back
the pawls, sllowing the roller to make u lalf revolution ; then, as the bell
cord In releared. the rollers complete thelr revolution and the name of the
next station is displayed.
lmproved Harvester,
Jacob D. Martin, Frazeysborg, O.—This invention is an improved har.
vester, 80 constructed as to deposit the cut grain in the rear of the ma.
chine, and st such & distance from the standing grain as to be entirely
out of the way of the machine In its next round, By sultable construc-
tion, by moving the upper end of & lover to the rearward, the rear edge of
the platform rack will be lowered to allow the eut grain to alide there-
from. and, by moving the upper end of the sald lever forward, the rear
edge of the platform rack will bo rafsed fnto poeition to recelve the cut
grain. As ths rear edge of the platform rack s lowered to discharge the
graln, s guard rod 18 moved forward by the same movement into such &
position ax to recelve the falling grain and prevent it from belng tnter-
mingled with the graln belng dischargod. Ax the platform rack (s again
rafsed, the guard rod or cut.off s moved back out of the way, allowing
the grain to fall apon the sald piatform rack, As tho grain slides from
the platform rack, It is rocelved upon the dropper, which Is provided with
end gusrds, aud (s sttached to and supported by s pivoted frame. The
Jatter connects with gearing so formed as to swing the dropper back
ibroagh & qusrter of & clircle, and then return It to {ts proper place In
thie rear of the platform. The movement of the levor to lower the rear
‘adge of the platform also actustes mockianism whlch swings the dropper,
Allta I8, and thus drops the grain, The dropper may also be oporated suto.
matically, and without its belng nacessary to actusta tho lever.

prol d one, the whole belng formed from one plece of ductile metal, It
ts made from a cylinder with one closed end, by stmply making a diagonal
cut thereaccsoss and affixing a handle to the closed extremity,

Improved Stalk-Cutting Attachment for Cultivators.
Samuel Crossley, Rock Island, IIL,—This inveution consists of a lever
combined with suftable mechanism, so that, when ralsoed, (t causes bars to
lock and hold the easter wheel suspended. When the lever Iy lowered, the
caster wheel 1s lowered, to bear npon the ground, and the frame (s ralseds
#0 that the machine may be turned and drawn from place to place without
allowlog the cutters to touch the ground.

Improved Paper Fulp Screen and Dresser.

John S. Warren, Fishkill.on-the-Hudson, N. Y.—This Invention conalsts
in obMaue pulsation plates Inclined In relatively opposite ¢ireations and
rotating at different velocities. In these plates, near thelr centors, are
formed openings to allow the pulp to pass through as It passes toward the
discharge opening. To tho apgles of a screen are atteched plates, which
project toward the shaft hetween the oblique plates, and are dosigned to
prevent the palp within the screen from recelving a rotary movement from
the frietion of the oblique plates. To the adgles of the scroen, expecially
when sald screen is made with more than four atdes, are sttached outwardly
projecting fanges, to give the proper agitation to the pulp within
the vat,

Improved Manufncture of Halters and Bridies.

Theodore L. Wiswell, Olathe, Kas.—~The crown plece passes throngh a
tlot of & metallic plate, and {s fastened at both ends, bolng made adjusia,
ble, The throat band (s passed through converging obligue slota of the
plate, rivetod, than passed down Into s groove of another plate and again
riveted, One end of the nose plece s carried through two alots, while
throngh the Iatter the doubled and adjustable rear strap Is passed. The
throat band and rear strap are connccted by a vertical strap, which s tre-
bled and provided with & ring, st the lower end, for the reception of the
halter steap,  The counection of the crown plece and the throat band by
the obliquely slotted plate provents the throat band from tearing out
while It causes & more casy set on the head, any adjustmont of the two
leather plecos drawling cqually on efther,

teeth then swing up and are locked automatically at the beginning of the
forward motion, 0 ax to carry the grain forward.

Improved Cotton Chopper.

Willlam J. Johnson, Spring Place, Ga.—Ia the inner sldes of wheels are
formed grooves arranged {n the form of an equilateral triangle with
curved sldes. These gradually increase {n depth from angle to angle, 50
that there will be a shoulder at each angle of the groove. This form of
the grooves carrfes the cutters npward, outward, and agaln downward
into position to make a level cut when the ends of levers drop from the
shoulders of the sald grooves. To the fcrward ends of the levers are
Attached the cutters by which the cotton {s cut. Spriogs connect the
forward parts of the levers with the frame, and sre so armanged as to
draw the cutters inward with a sharp and foreible blow to chop the cot
ton as soon as tho rear onds of the levers resch the shoulders of the
Krooves. The wheels may be adjusted so that the cutters will both oper
Afeat thesdreg time or alternately.

Tmproved Speculum,

Guatave W. Schumacher, Portland, Me.—~This loveutlon consists of a
single adjusting screw and nut only, In combination with the arma of the
specalumplates for forming the latter. The screw-Jolnted to cne of sald
Arms, passes throogh the other, and recetves the nut outside. so that the
arms may be forced togethor, and the plates forced apart by screwing the
nutupon the screw, Thisarrangement gives a wider range of movemsent
Lo the inner ends of the plates, 50 as to have efther one extend beyond the
other, which (s very needful In some operations,

Improved Process of Waterproofing Paper,

Ambrose G. Foll, New York city.—~This tavention is a process of treatiog
paper for paper collars, oufly, bosoms, show cards, window shades, and
other unos, #o that It will resist the action of molsture; will not mildew
ohange color, or otherwise decompose: will requlire less matter:
will add brightness Lo the c0l0rs used and render them tusolubly fast ; will
render it capablo of belng more readily polished by friotion, aud will re
quire much less material for enameling It than ordinary paper. 1t conalsts
In treating slzed paper with a solution of alumina fn sulphuric actd, and
afterward in a solation of earbonate of soda, or other precipitant of alu
mins, o water,

Improved Pruning Sk

John C.8eger and John ﬂoluwwonhﬂ::noon.:vunu. Ala,—Thase prun
ing ahears conulat of & maln lever, having a curved stationary biade and
guard and & abarp curved beveled eutting Jover blade and operating lover.
A componnd lever purchinse 18 obtalned on the cutting blade, and & draw
njg out 1s given 1th odge by the location of the fulorum pin. The guUArd (s
rigldly attachod to tho statlonary blade. 1ts fage 14 on the plane of the
fooos of both tho blades, snd It guldes and supports the thin beveled cut

tiog blade and provents it from twisting,
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The Charge for Jnsertion under this head {4 81 a Lins.

For Shle very cheap—Gear Cutter for clock
Wheals up to 14 l,l\e{‘ei. B‘.);‘_. Hopo, Sag Harbor, L. I,
Wanted—T0o know the numes of some party
oF parties who manufacture a machine to ehnve tho
hand rived Shingle. T, B. Slade, Whiteaviile, N, Co
The “Little Monitor' Sewing Machine is the
‘groatest achisvement of the ago. Ttnses the commercial
~ Spool without rewinding, & makes three llnd.- ot atiten-
oF. Ag'ts wanted, G.L.Du Lianey & €0, 79 Bridway,N e
Wanted—Sitgation by a young Millwright
foa Machine Dranghting Boom uuderfustruction. r
eroncos furniihed, Address F. §. W, care I, Watters,

‘M. E., Akron, Oho.

mi exporienced Mechanieal Draughtsman
from Glasgow, wanra enmployment. Address G 8. 101
Chostnut St., Philadelphia, Pa.

i s Family Washing Machine, Price
“;I?:&ll':‘ ﬁum.ywﬂmtad or five yun.' Agouts
wanted. Addross M. N. Lovell, Erle, Fa.

To Capitalists—To Dbe sold, one half of pa-
tent Steam Street Car. Wl put a caron theroud for the
benedt of all concerned. For particulars, address W.W,
Cranoe, Auburn, N, Y. : i )

Brass Castings of superior quality. Sen
your patterns to mues'.fnrr?ll & Co,, Pittshurgh, Pa,

Wanted, by & Mechanic who has had Expe-
rience fn Manufacturing and Selling—now golog to Cal-
{fornla—the Superintendency of a Factory, or the agen-
oy ot some good article uot yet lotroduced there. Ad-
dress Business, P, O. Box 483, Schenectady, N.Y.

Wanted—To correspond with dealers in
manufsctored Snmac. Address Geo. Johnston, Cald-
well, Burleson Co., Texas.

Notice to Inventors—Our Guide Book for
the sale of Patents explains new and tmproved methods
for disporing of rights, Send stamp for clroular and
#ynopais of contents, 8.8, Mann & Co,, cor. Linden Av.
and Hoffman 8t,, Baltimore, Md.

Wanted—To take a small interest, where
the servioes of 8 Macutnist are needed, ora Mfr's Agency,
Addrers * Draughteman,” 88 N, 9th 8t,, Philadelphia, Pa,

iron vehicle, with tank holding 700
gallons water, Space for small boller and englne. Very
cheap. AddressJ. M., 821 E. dist St., New York

For Sule—Steel Manufacturing Business,
Process is patented. Proprictor's own patent exclusively,
One fourth iaterest for sale; will require Fifty Thou-
sand (50,000) dollara to purchase same~on part, time
wonld be given, if desired, Profits very large. Ample
ressons given forselling, Address with full name, which
will be confidential. W. E. Tastin, Pittsburgh, Pa.

Buy Boult's Paneling, M>ulding, and Dove-
talling Machine. Send for circular and sample of work.
B. C. Mach'y Co., Battle Creok, Mich,, Box 227,

For Sale or to Let on Rg’nlty ~The Patent
Tool Holder described on page 232 of thls paper Sample
sent, post pald, for 25¢. F. Fuok,Beverly, Adams Co, 11l

Wanted—By a young man who has had two
years' experience—a situation in & machine shop, where
ho canjfinish his trade,or to learn to run a steam engine,
Address M. L. Wheeler, South Gardner, Mass,

Little Giant Tack Hammer, Setter and Pul-
lor Combined, makes every man, woman and child smile,
and sells to everybody. 00 per cent profit to agents.
Send Mc. for sample—malled free, with full particulars
Rights for Ssle, Address G.J.Capewell, Cheshire,Conn.

Emerson’s Patent Inserted Toothed Saws,
and Saw Swage. See occssions] advertisement on out-
wlde page. Send Postal Card for Circulsr and Price List.
Emerson, Ford & Co., Beaver Falls, Pa.

Metal Planing Attachment for Lathes—
Patent for Sale. . Earle Cass, 218 Washington St.
Newark, N. J.

Spools, Button Molds, and all small turned
mmsde by H. H. Frary, Jonesville, Vi,

Wanted—A first class Machine, known
smong Hinge Makers as s Slitting Machine. Address
Wheeling Hioge Company, Wheeling, W. Va.

Steam Fire Engines—Philadelphia Hydrau-
le Works, Patladelphis, Ps.

Bone Millsand Portable Grist Mills.—Send
for Catalogue to Tally & Wilde, 20 Plstt St., New York.

Paragon Gold Quill-Pens—The best in use,
C. M., Fsher & Co.,102 Fulton Street, New York.

Chemicals, Drugs and rare Minerals used
by manufacturers, constantly oo hand and sold by pack-
sge and quantities to ault, by L, & J. W. Feuchtwanger,
Chemists, 35 Cedar 8t,, New York.

Waterproof Enameled Papers—all eolors—
tor packiog Lard and other oily substances, Chloride of
Lime, 8oda and stmilar Chemnlcals, Cartridges, Shoe Lin-
logs, Wrapplog Soaps, Smoked or Dried Meats, and De-
siccated Vegetables, Shelf Papers, and all applications
where absorpiion Is to be resisted, Samples oo appli-
cation. Crump's Label Press, 75 Fulton St,, New York.

Dismonas snd Carbon turnea snd sha
for Scientific purposes ; also, Glazlers' Diamocds manu-
factored and resct by J. Dickinson, 64 Nassau St., N, Y

Fine Machinery Oils.—We believe that E, H.
Eegfogg’™ 8pindle, Eogloe, Signal and Cylinder Ofls,
tithough costicg s little more per gallon, are really the
most economlcal for the consumer, for the reason of
dorability and freedom from lojury to machimery. If
parties requirtog olls will make known the uses for
Whict: they are wanted, he will not ouly gusrantee sat-
fefaction, but that the goods shall prove precisely as
represented. Those ofls are not only largely used and
deservedly popular throughout the United States, but
Bave consderabie demand for export, from foreign
ml;-hetmm anud agents,

eleg. Inst's and Elect’l Mach'y—Che:
Wuutgﬂ."nen, The best and cm-pulklc«:{-}c l?([)
tel Annunclator—lost's tor Private Lines—Gas Lightiag
Ap;lmu.&c. G. W, Btockly, Sey., Cleveland. Ohfo.

rotect your Buildings—Fire 'nte
proof! One C{H of Gllnes' alu‘f: mtl:zu |:?(:j{ l\-‘r:‘ucl;
10 four 6f Aoy other ; 1t s up &)l holes (o shingle, folt,
thn or 1ron roofa—nAver ericks nor seales off ; stops all
Jesks, sud Is ooly ®e. & gallon resdy for use. Roofs
examined, psinted and warmnted, Local Agents want.
ed, Send for testimonlale. N, Y. Slate Boofing Co,
No. 6 Cedarst., X. Y. {

Amateur Astronomers o " i

with good Telescopes st leuonnh;:,;n::._ ",'»,',’I' ,l,’:‘::;].
nlars, sddress L. W. Sulton, Optieian, Box s Jersey

City. X.J. ;

For descriptive circulars, and terms to
Agents of new and saleshic mechsnlon) novnities address
Jumes H, White, Newark, N.J., Manufacturer of syeet

nd Cast Metsl Bmall Wares,

Self.Cleaning Lard and Butter Cutter, Sam.
ple S0c. Agents wanted, Wi, M. Bleakley, Verpianck,
Westctiester County, N, ¥.

el

wanted. Patonted Ooctober 16th, 187, by P. Provost
Little Chote, Wis., who may be addressed for particu-
lars,

One No. 4 Root Blower for Sale. Price
$2, Used two yoars. In good order. J. H. Stern.
bergh, Readlog, Pa.

Engines, Boilers, Pumps, Portable Engines
(new ﬂd handy, I, M. Shearman, 45 Cortlandt 5t,, N.Y,

Soluble (11ass, Silicates of Sodn and Potass,
manufactured by L. & J. W. Fouchtwanger, Now York,

Nickel Salts and Anodes for Plating, sold
by L. & J. W, Feachtwanger, New York,

Scale in Stesm Boilers—how to remove it.
Address Geo, W, Lord, Pliiladelpiln, Pa,

Automatic Wire Rope R, R. conveys Coal
Oro, &o,, without Treatle Work. No, 61 Broadway, N. Y

A. F. Havens Lights Towns, Factories, Ho-
tols, and Dwellings with Gas, 61 Broadway, Now York,

Bott Philadelphia Oak Belting and Monitor
Stitched., C. W. Arny, Manufacturoer, 801 & 503 Cherry
St.. Phlladelplia, Pa. Send for elroular.

Pat. Double Eccentric Cornice Brake, m'f’d
by Thomas & Robinson, Clun,, O. Send for Cironlar,

Rue's “ Little Giant” Injectors, Cheapest
and Best Boller Feeder In the market, W, L. Chose &
Co., 18, 95, 97 Liberty Stroot, New York,

Mining, Wrecking, Pumping, Drainage, or
(rrigating Machinery, forsale or rent. See advertisement,
Andrew's Patent, inside page.

For best Preages, Diea and Fruit Can Toole
Bltes & Willlams, eor, of Plymouth & Jay,Brooklyn,N.X

All Fruit-can Tools,Ferracute,Bridgeton,N.J,
A Superior Printing Telegraph Instrument
(the Selden Patent) forprivate and ahort lines—awarded
the Firat Premium (a Silver Medal) at Cinctonat! Expo-
sition, 1871, for * Best Telegraph Instrument for private
use'—i& offered for sale by the Mercht's M''g and Con-
struction Co., 3 Broad St., New York. P.O. Box 4%.

Woolen and Cotton Machinery of everv de-
scription tor Sals by Tully & Wilde, 20 Platu St., N. Y.

Dean’s Steam Pumps, for all purposes; En-
gines, Bollers, Iron and Wood Working Machinery of
all descriptions. W. L. Chaso & Co., 93, 95, 97 Liberty
Btrect.New York.

“ Buperior to all others”—for all kinds of
work—Limet & Co.'s French Files, They are better,
forged, better cut, better tempered, and cheaper than
English files, Send for Price-List. Homer Foot & Co.
Sole agents, 20 Platt St., New York.

Price only three dollars—The Tom Thumb
Electrie Telegraph. A compact working Telegraph ap-
puratus, for sending m g making ts, the
eleotrie lght, giving alarms, and yarions other purposes.
Can be put in operation by any lad. Includes battery,
Koy and wires. Neatly packed and sent to all parts of
the world on receipt of price, F. C. Beach & Co., 260
Broadway,cor. Warren St,, New York.

Brown’s Coalyard Quarry & Contractors’ AP-
paratus for holsting and convaying maserial by fron cable.
W.D. Andrews & Bro. 414 Waterst.N. Y.

Parties needing estimates for Machinery
of any kind, call on, or address, W. L. Chase & Co.,
93, 95 97 Liberty Street, New York.

For Solid Emery Wheels and Machinery,
send to the Unlon Stone Co. Boston, Mass,, for circular,

Lathes, Planers, Drills, Mil and Index
Mschines. Geo. 5. Lincoln & Co., ord, Conn.
For Bolid Wrought-iron Beams, etc,, sce ad-

vertisement. Address Union Iron Mills, Pittaburgh, Pa.,
for lithograph. ete.
Temples and Oilcans, Draper,Hopedale Mass,

Hydraulic Presses and Jacks, new and sec-
sad kand. E.Lyon, 40 Grand Street, New York.

Peck’s Patent Press. For circulars,
tddress Milo, Peck & Co.. New Haven, Cona.

Small Tools and Gear Wheels for Models,
List fres. Goodnow & Wightmsn 23 Cornhlll,Boston Ms,

By touching different buttons on the desk
of the v he can fcate with any person in
the establishment without leaving his seat, The Minia-
ture Electric Telegraph—Splendid for offices, factories,
shops,dwellings, etc. Price only $5, with battory. eto,,
complete for working. Made by F. C.Beach & Co., 20
Broadway, corner Warren St., New York. The Sclentific
American establishment, New York, Is fitted with these
Instruments.

&

8.s query as tothe weight of tha locomo
tive does not give sufficlent data.—W. H. C, is reterred
10 p. 130, vol. ¥5.for directions for buildiLg an ice house.
Galvanized fron will do for maple sugar utensils.—M.M.
does not send snything new In his note on theepley-
cloid—B. M. will find the description of s waterproof
cement forleather on p. 153, vol. 25.—A. S. B, can try
watch glasses i his scales.—A. G. M. willfind full de-
scriptions of papler mache decorations on p. 18, vol. 27.
—R.H.F, can harden screw plstes and dies by the pro-
cess described on p. 75, vol, 28.—G. H.W. can find recipes
for vinegar on p. 58, vol. 82, This vinegar will keep for
an iodefinite time In a tight cask. Acetic acld Is
Cy H; 0,—W. H. K. cannot remove the tattoo marks
from bis sarm.—T. C. W, A gallon of water contains
FWiTicubloinches.—S. 5, will find a full description of
nickel plating on p. 91, vol. 20.—A. J. 8, will find the
pantagraph fully described and Hlostrated on pp. 9,
179, vol. 33.—E. 8. G. will find that meerschaum Is fully
deseribed on pp. 73, 9), 193, vol. 26—G. H, will find the
answer as (o galvanized water plpes on p. 370, vol, 26—
Bee also p. 264, of the same volume.—P. shounld address
the Girard College, Philadelphis, Pa., where {ree techn!
cal edusation and watntensnce is given to orphans. —
J. W. W, will find the description of the fireless loco-
motive on p, 118, v0l. 25, Forared jndelible fok see p.
1239, vol, 3.—0. A. F. will ind & description of blasting
powderon p. 19, vol. 2.

E. K. W, B.says: 1. I have a barrel of mo-
lasses that was made from white corn which soured
Iast summer from the effcots of hot weathor. Can it be
put toany we? A, We know of nope. 2. Can fish,
such ss herring, put up 1o oll in barrels, ho of Aoy use, as
the fish aud ofl are dissolved together? A. The oll might
be distilled oft from them, and used for Huminating
purposcs.

A. N.asks: How can I kill birds, when
canght alive, for preserving, without Injuriog thelr
losks? A. By suffocatiog them In & closed box with a
Httle burning sulphnr,

T.P. D. asks: Can zino be piated with brass

without s battery? A, We koow of uo such process.

R, C. C. askg: How can I make artificinl
Ivory? A. Make (alnglass and brandy into o paste with
oggshells vory finely ground, FPour the paste into o
mold, which must be well ofled, and leave in tildry,
Collodion with oxide of zine makes another form of ar
tinolal tyory,

E. 8. nsks: How is percusgion primlnF for
gunoapsmnde? A, The fulminate of mercury I8 gen.

ornlly usod for this purpose, It Is made ns follown: 46
graton of meroury are welghed out andput in o half
pint pipkin aud % oz nitrle acld, of speotfic gravity 142,
(hadded, and o gentle heat applted. When the meroury
I8 divwolved, hold the pipkin st arm's longth and put in
quiokly 5 drams by measure of alcohol of specific gray-
Ity 087, When the henvy white cloud which arises han
censod to ferm, All up with water, allow the fulminate
Lo settlo, aud pour off the Hquid acld,  Collect the reals
due onn Alter and wash till the water no longer tustes
ncld, Thissbould be taken whon It contains about 2
por cont water, and mixed with 25 1ts welght of niter,
on nmarble surface with o wooden muller, A lfttle of
this panto should be put in each cup,and a thincont of
yarolsh put fnto Keep the fulminate from molsture,

C, L. W,asks: Which are the largest and
purcst dismonds known? What sre thelr welghts in
carnte? Isthe Koh-I-Noor the Inrgest known dismono?
A. The Inrgestare the Pitt dinmond (now in France)
welghing 410 carats when unout, 186 cut; the Koh-I-Noor
(In England) welghing 180 carats before (¢ wasreont s n
very Iarge one in Borneo, suid to welgh 867 carats ; and
the cnormous stone bolonging to the Portuguese crown
Joewelg, but thereare donbts o8 to Its genulneness, no
onebeing nllowed tosee it, Itis reported to welgh 420
graing, The Koh<l-Noor Is, we belleve, the purest of
these gems.

W. H. says: Mr, Editor, Please send me A
recelpt to make Stose and boot blscking I want to make
itduring Vacation of school If I make any money 1 will
psy you or make you a present, P. 8. Iam8 golng on §
years old., A, Forstove blacking, uke plumbago, For
boot blacking, take 1 part Ivory black, 5 part molasses,
15 part sweetoll, 3 part hydrochloric acld. Dflute each
{ngredient with three times (ts water before mixing,

W. H. C asks: 1. What are the best dry-
ers for paint? Are litharge and sugar of lead good?
A. Those named are excellent. 2. T used litharge aod
sugar of lead, and {t ran fnto very hurd lumps In the
pafot, and effervesced for & length of time. What was
thereason? Probubly they were not properly made,
and sutlicient care was not used in mixing, 3. What Is
the mostdursble paint for galvanized Iron for luslde
work? A. Uge the ordinary paints.

J. P. G, asks: 1. What are the mechanical
difficulties in constructing an achromatic lens? A, In
g0 grinding the surfaces of the slmple lenses, by whose
combination an achromatic {s produced, as to cause a
perfect unfon of the rays of different refrangibilitics,
and produce white light.2, Where can the fiint anderown
glass, suftable for a lens 8 or 10 Inches {n diameter, be
obtained,and what wonld be the probable cost? A
From Alvan Clark, of Cambridge, Mass. 3. Must a lens
to be correct be ground to a perfect curve,that I8, a seg-
ment of a circle? A. The curvatore must be perfect,
4. How long shonld the focus of an 8§ inch achromatie
lensbe? A. This would depend upon the materialand
form of the parts of the lens. 5. If I'strike a circle, 10
feet In dismeter,and take a portion, 8 Inches from the
side of the line, to represent the lens, would s line
drawu from the edges of this to the center of the large
circle be tt ¢ focus of this lens, or would It resch the op-
posite side of thecircle? A. Atneltherpoint.

J. L, S.asks: 1. What will make soft wa-
ter hard? A. Lime. It will render the water not palat-
able. 2. What shall I use to deatroy the solvent proper-
ties of water? A. Solvent powers csnnot be destroyed.
Some other less powerfal solvent must be used. 3. Can
you tellme what chemical substance I shall inject into
a tree,to destroy It at this time of the year? A. Aso-
lution of chloride of xine.

W. G. B.says: It is said that the method
of refining gold, now used at the United States mint, is
a Chinese secret for which the government has paid a
sum with theunderstanding that it shall not be divaiged
to apy one but the refiner at the mint, Is there apy
truth in the assertion? A. We belleve not.

R. B.R.asks: I. To whom and how does
the Agricnltural Department distribute seedsand bulbs?
A. It distributes them when a written application is
mede in proper form. 2. I have a red scear on my cheek
caused by a wonnd, Can the red color be removed? Al
We thiok not. 8, What Is oryolite used for? A. For
the manufacture of caustic soda, of alum, and of cryo
1ite glass or hot oast porcelaln, which Is composed of
silice, 67°19, cryolite, 2884, and oxide of zinc 897 per
cent, . Will Ink mold quicker in one kind of a bottle
than (nanother? A, No.

J. W.asks: 1, How can I make an electric
machine so that the armature can be keptin constant
motion when the carrent of electricity s on, o that it
will ring s bell, Jike a burglar alarm? A. By using a
mercury fnterrupter such as Is employed (o an indue-
tion coll. 2. How fsdualin made? A. Dualio Is a mix.
ture of ultro-glycerin with sawdust or wood pulp,as
used tn paper mills, both previoualy treated with nitric
and sulphiuric acids. 5 What makes the strongest bat-
tery? A. Acompound battery in which nitric acid Is
used with s platioum plate in the inner porous cell, apd
dilute sulphurio ncld with a plate of ziuc in the outer
eall._ _ _

P. J. B. asks : How can scrap paper or rags
bo redaced to n pulp for the mannfacture of paper? A.
The process Is as follows : 1, Cutting therags by knives
sultably arranged In & machine, 2, Cloansing them from
dust and otherimpuritics by a sifting machine. 3. Boii.
fng with an alkaline lye or solution of 4 1o 10 1ba. of car
boonte of soda, with one third of quickiime to 100 of the
materinl,

H.O. P.osks: Why s it that heat from
thesun 1o pasaing throogh '.;uu will warm & person, but
does not heat theoglass? A, Decsuse glass is diather.
manous, or allows the rays of heat 10 pass freely
through 1L, Just as it transparent, and allows the rays
of Ught to pass through 1t, 1t does, however, srrest
some of the heat, and s proportionately warmed,

T. S, asks: 1, Will a magnet lose its power
If Kopt near & plece of steel, say within about one six
tecnth of an luch? A, No. 2. When a magnet loses
tta power, how ean ¢ be charged 2 A, By rubblng 1t
with soother agnet, or by placiog 1t 1o the axis of «
hellx through which a galvanlo current Is passing. 5.
What Is the best non-conductor 1o place between o
magnet and A pleco of steel? A. A short loterval of
space

R. 8. H. asks: Why does not the secondary
current from an lodugtion coll magnetizse? A, The
secondary current is transient, and Is Hself topart de-

rived frow the wsgnotization of LCWporsry maguets,
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R. I, W, neks: How can I connt
oxyhydrogen microscope ? A, By us
11 front of n sorlon of condensing lens
Yorgo the light npon the object place r
fooun, and supported upon the stage of & mie
The light and condonaing lennes In this cuee teke
place of the (Huminating mirror tnan ordine
6opo, Tho (mago 4 projooted by & sultable obj
moved by o rack and pinfon, the tube of the mi
and the eyoplooe befng left oft, &

W. I, B.asks: Is there any kind of
tlon by which wool and woolens miy be bl
putting thom through a bath, as well as in the ord
Wiy of bleaching with fumes of burning brimatc
A. Yen, by meuns of chlorine., I

8 that 1

M. M. asks: 1. Is there any gae | can
subntitute forconl gas'in e ohemical lnboratory? A,
Not convenlently or economieally. 2. Gan Iure hydro.
wen? A, Not for general purposes, 0, Is there o safe
way of making a good gns out of petroleam? A, Your
best plan would be to purchase one of the numeron
forma of machines already made for this purp
Willcommerelal zine do for n Butsen battery? A
5, Could I mako conl gas answer my purpose? A. Conl
gan 1a universally employed in lnboratories. 5. What
would the apparatns cost? A, No estimate could b
given untiithe quantity of gas desired (a known,

Q. G, agks: Csn\you give me a qmd od rec
forinyinible Ink? A. Ink made of & wenk Infusion
nut galls will be tnvlaible until 1t I8 molstened
solution of sulphate of fron, You will fnd nform
tlon about your questions on electricity In Noad's“Text
Bookof Electricity,” Dussauce’s * Practies! Gulde fo
tne Perfumer " will give you Information inregard
the other quentions,

B, D, B, ngks: 1. Has the government or
any soclety offered n premiom for R A Lry Aquare
that will square & block perfectly? A, No. 2, Does
the earth turn on it axis 865 times In 955 days? A friend
of mine saysitonly turns 364 times, Which Is right?
A. The solar or apparent day I8 the tims of one revolu-
tlon of the earth on it axis. Solar days are of difler.
entlengthy, sometimes Jonger aud wometimes shorter
than the clvil day, Hence, while the esrth wonld make
856 rovolutions (n 865 nolar duys, [t might lack & 1etle of
havingoompleted [ty 865th revolution fn 865 c1vil days,
You ean readliy dotermine whether this will haspen in
any particular perlod by consulting the Nautioal Ai
manac,

M. B. says: It hag been stated that a lighted
candle held nesr tho prime conductor of an eleetrieal
machine furnished with a point will be nearly blown
out by the current of alr furnished by the eseape of the
electriclty. Isnot this & conclusive proof that elec-
tricity is matter fn aotusl movement, snd not s mere
vibration of the adjoining particies of matter which do
not move frow. their places? For example, wonld It
be possible to blow out a light by placing it alongside of
arowof adjoining balls and then striking the ballat
the extremity of therow? A. It is got the motior
electricity that blows out the candle; but electric repu-
slon belng produced In successive particles of sir by
contact with the point, they mske a draft io moving
away. The nature of the electric force I8 no more in-
volvedin the mechanical resglt of Its action than s
that of gravitation In making a body fsll or heat in
running asteamboat.

C. B. A. asks: 1. How is the expansion and
contraction provided for fn the great bridge at 5t. Lonis?
A. We do not think that any provision {s made. 2. Wil
wire rope work in pulleys subjected 1o heavy pressure,
and stand the wearand tear better than common sea-
grass cable 2 A. Yes, If the pulleys are propeily turped.
S. Whatpower does It take to cut 1l Inches plate Iron
with shears? A. To find the pressure required for
shearing wrought {ron {n pounds, multiply 50,000 by the
thickness of the plate and this product by the lesgth
to be sheared, both dimensions be'ng expressed in
inches.

it

L. 8. P.asks: 1. Isthere any longer a ques
tion as to the theory of the earth’s Internal heat? A,
The evidence as to the internal heat of the earth s
everywhere aces pted as conclusive. 2. Does hydrostatic
pressure in arteslan wells depend on the degree of heat
found in them? A. No.

K. asks: Is there such a thing ssa fixed
unit of time Inmusic? A, No. Themetronome num-
bers now affixed to clsssical music are attempts to es
tablish such a standard, but the speed at which music Is
performed must vary with different conductors, and
even with the same conductor at different times.

C. F. asks: L. What is Draper's process for
sliveringgiass? A. A solution of nitrate of silver and
Rochelle salts {s applicd to the glass, a Alm of metallic
sliver being deposited, 2, Does 1t glve a perfect reflect
{ngsurface as seen through glass, as weoll as on (ts exte-
riorsurface? A. Yeos,

J.P.asks: How can | make yeast? A.
Take 6 ozs. hops, 8 gallons water, Simimer, strain, sod
(ln 10 minutes) stirin 2 gallons ground malt; then re-
boll the bops In water, as before,and lot the strafned -
quorrun Into the first mash, stir up, cover,and leave
ford4 hours. Draln off the wort, and, when the temper-
ature hasfallen to 80* Fab,, put (n 1 pint of yeast, and
stand for 2l hours in & warm place. Take off the scum
and strain through a slove.

G. B. asks: 1, What form of battery is
considered the best and (s most used by the great tele-
graph companies and others In large numbers? A
Grove's and Danlell's, 2, Which 1s most used by eleciro.
platers? A, Smeo's,

J.D.D. asks: Having an engine that runs
our nall fuctory and will not run up 1o thespeed with
less than %0 1ba, to the Inch, If we specd our engine at
one fourth, waintalolng the same speed to our factory
as before, can wo ran with less pressure? If so, how
much? A. You canrun with less pressure, (n all proba-
bility, but you do not send enongh data to enable us 10
determine how mueh,

H. G.says: 1, I have been trying to make
some violet ink from aniline, but L eannot get rid of the
bronze which appearsupon the pens or upon the Ink-
stand, [tappears to cryatallixe, forming a bronxe color
when dry, Can you tell me how 1o destroy the bronze
without lojury to the coler ttielf? A, No. 2, Canyou
recommend some good work upon anilines? A.“On
Antline and Its Derivatives,” by M, Helinano,

N. L.F. asks: With what velocity does sir
flow [nto s vacuum? A. About 1,300 feet per socond,
send a list of the back nutnbers you require,

T. nsks: Why is there 80 much more dif
ficalty In Keoping the fire golng when the run shines on
the siove than when the window Is darkened with a
bind? A, Youare mistaken If you suppose that the

 ftkeplpg ot the winnew wakes o diference.,

O
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H, asks: How can I make objects in tele.
seoplo vislonlook right side up? If I put In snother
Tons of the sume alee and focus (alzo 1% Inchox diametor
And 48 fnohes foous) where In the tubo should It be
placod ? A, Soe Digk’s * Practical Astronomer"

J. R, M, Jr, nnks: What is the cost for an
Objuot glans for a teloscope and cyeplece, the object
Rlasn to bo S ord lnghesin dismeter? A, Rolative prices
Of the bost Amerioan objectives are 8 tnch, §40, 4 Inou,
$10, B1noh, $200, 6 (noh, $450,

G, N, L, says: I wish to construct a transit
for obtalning the time of day At noon ona new plan;
And I Toanobtain tn Now York what I want for the
purpone, Lthink I oan sacoesed, [ want 6 coneave re-
flocting lenyof about 19 Lo 18 feat foous, and about 2
fnchon In dismoeter. Tihink u glass slightly concaye on
one sldo and convex on the othor, stlvered ke look-
Ing glass on the convox slde, would auswer my purposs,
I proposs to mount that on besrings porteotly loyel,and
have the sun's raynstrike the coneave aldo of tho glass
and throw an mage of tho sun on & blkok objeot (like
rabber) with & parallol Hnos directly south of thelens,
1 propose to do away with the tube, and, by lngressing
tho focal distanow, make s Inrge disk discorniole at the
foeal polnt, What do you think of the plan? A, Your
proposed rofleoting sundial would be cheap, but inferlor
Lo & home made transit,

E. E. asks: Is thore any evidonco of the
horse betng aborlglosl on the North Amerioan contl.
nent? Havolts fosstl remains over been found, and 1f
so, where ? A, Although It s cortaln that the horse
was oxtinet when North Amorfos was discovered by
Europeans, (t (s cortaln that the anfmal Inhabited this
country during the post-pllocene perlod, contempora
neonsly with tho mastodon and megslonyx. Foussll re.
malng, ohlefly molar toeth, have been frequently found,
oopecially In tho Southorn States,

A, M. Z nsks: Do you know of anything
that will prevent the loaves of a sorap book from our-
Ung, atter no artiolo has beon gluod or pasted on, A,
There should be no curling If the book fs put under
prossure immediately aftor tho pasting.

E, H. 8, asks: Do you know of any good
composition, orliquidsubatance, for dipping or washling
colled steel spriogs, that will make a thin, dry surface,
not stioky, and that will provent rusting as long ns tho
spring shall Inst 7 A, A washof copper may anaswer.,

W.J. D, agks: To run & Woodworth planer
(to plane and mateh 12 Inches wide) and o 12 (nch saw,
how large ‘an engine will be required? A, These ques-
tions aro rathor indefinite; but for ordinary work, an
englno capable of developing from four to five horse
power of usoful work will answer,

B. asks: Why is it that wood, well glued
togother, ln atronger at the joints than at any other
part? A, Docause the glue v atronger than the wood.

L. C. M. asks: 1. At what part of a steam
boller Ia the pressure the groatest? On the bottom,
owing to the welght of the water, or I It equal at every
part of the boller? A, Greatest at tho bottom, 2.
What (s the rale for determining the length and breadth
of the ports of the steam chest of & stesm englne,when
woknow thearca? A. Gonerally {t 1s best to make the
portas long as possible. Having ixed upon the length,
divide the area by the quantity, and the quotient will be
the width.

H. C. says: In a 10 horse power threshing
englne, the valve rod was bent by somo sceldent
which broke the outslde part of the eccentric; a
new plece was procured, snd the new valve adjusted
by a good mechanic of several years' experience. ‘The
engine 18 controlled by & steam rod ralsing andlowering
the'governor stem. When steam is shut off (In gigging
back, rolling on logs, etc.), the engine runs spasmodi-
cally, alternstely fast and slow, doing this most when
steam 18 low, the spasms belog at Jooger intervals and
of greater violence. When agood head of steam Ison,
they are closertogether, and the difference inspeed Is
not so great. Can youscceunt forit? A. Wecan sel-
dom give anything but a guess abont cases of this kind,
as personal examination is generally necessary. We
think the trouble may be In some of the connections of
the governor, which stick at certain positions of the
balls.

G. C. B. asks: 1. How can a cast iron kettle,
badly cracked st bottom, be mended? Patching with
Dboller iron will not do, owing to uneqoal expansion. A.
Castings are sometimes mended by burning the parts
together. 2. Would the boller of a5 horse power hori-
zontal portable engine, of the locomotive pattern, be
1arge enough to bring S barrels water from 60° to212° 1n
1hour, the steam escaping into the water through per-
forated plpe? A. Yes,if the boller can be worked up
10 the power stated. 3. Would it be consistent with
economy, sud quicker, in making soda crystals, to lead
an electric current through the concentrated clear so-
lution of sodaash? A. Probably not. 4. What Is the
lowest density of solution at wlich soda will crystal-
lize st temperatares of 52° and 90°7 A, From 30° to 52¢
Baumé. 5. 1o your No.7, current volume, sulphide of
cadmium is mentioned asa good material for coloring
soap; what color would {tgive? A. Yellow. 6. Can 1
make a lMghter colored soap by boillng in 1t a small
quantity of oxalic acld, or would the causticlye neu-
tralize the blesching effects of the scid? A. Try the
experiment.

L. H. B.asks: 1. Will a round chimney,

26 Inches in diameter inside, give as good draft asa
square chimpey $ feet square? lam told that, in a
square chimney, the corners are not utilized. A. Prob-
ably not. There does not kcem to be much difference
15 the draft of chimneys having the same cross section,
whether round or square. 2. Ibavean eogine withtwo
2 inches in diamster x3 Inches stroke, What

sizeabsl] [ make & copper bofler to generate steam to
run 1t 1o 1ts full eapacity, heated by spirit Jamps ? What
1% the proper thickuess for the copper? A. Allow from
20 to 25 square feet of heating surface per horse power.

g Ve 8 Sp distant from
n}i«w‘;‘cm’&tzclé‘ud ll:)ll)ll feet lower,on &
gradusl descent. The spring furnishes waterto 1l an
foeh pipe, with about 6 fect fall in 150 feet. Can any
‘means be devised to carry the water to the house other
than s ram, for which I think the flow of water (s not
suficient? A. If a ram will not snswer, yon probably
cannot empley soy bydraulic motor.

C.0.W. asks: How _much can air be com-
preased? If | take a body of alr,say 10 cubic feet, to
how small & body will thig have to be compressed ln or-
der £o get 100, 800, and 1,000 1bs. pressure to thesquare
inch, respectively 7 A. If the temperature {8 Kept con-
stant daring the compression, the pressure will vary tn-
Yersely 85 the volume, 50 that tho volumes st the press-
“ures mentioned will bo: At 100 1ba, pressure, 14 cuble
Soat; at 000 Iba., % of & cuble foot ; at 1,0001bs., & of 8 cu-
b foot.

R. L, M. asks: What are the relative heat-
Ing powers of wood (oak,nsh, and hickory) and bitumi.
nous conl? How muny Ibs. of cosl will generate the
ame amount of heat ann cord of wood, in approximate
fHguren? A, A tun of conl 1a nqual to from 13 to 2 cords
of wood.

W. L. B. & S, asks: How can we build a
furnnce for burning coal under & plain eylinder steam
botler, 30 {uches dismeter x 10 feet long ? The stack Is
already bailt, and s about 50 feet high, Blze Inslde, lx
10 inches, A, Sotitin brickwork, with the flue runniug
tho whole length underneath, the grate surfuce belug
from 7 to 10 square feot,

I, P, U, asks: What welght is thereon tho
hangers of steam bollers in additfon to the welght of
oold water, whon the gage lndieatos 581bs. per square
fncl steam pressure? For lustance, bollers arc two
thivds flled with cold water, fres are kindled tilL78 1bs,
prosaure Is obtafned; Is the strain then any greater on
the hangers by which the botlers are suspended than be
fore? A. Thecontents of the boller do not welghany
mora when steam tv ralsed than before,

S. L. M, asks: How many cubic feet of
henting surface are there toa boller of one horse pow-
er? A, Anordinary allowance s from 12 to 18 square
(not gubie) feot per horse power,

J.A. 8. nsks: How much more back press-
uro lsthere In the rotary cogine than in the ordinsry re-
giprogating engine ? In your opinion, would such an en-
glue, with an adjustable cut-off (by the governor), be
practicable, aud would [t use steam economically? A
Wa hinve soen no sceount of experfments that will ens-
ble us to answer theso questions,

G, C, P, says: L In a gquartz mill, we run in
the daytime only. Recently, when [ stopped the engline,
Lopened the pet cocks at each end of the cylinder as
usunl, Isaw nstrenm of electricity coming out of the
pot cook with the steam, What was the canse of (62 I
have trlod it over again with the same result, A, It 1s
due tofriction, 2, I havesome gold that has s conting
of sulphur on It; the gold Is very tine dust. What
chomical oan I sonk It In to destroy the sulphur? A,
Heat 1t Inn retort, 8, Isthere anything that [ can add
LO WALOr 5O Ua Lo oause n subatsnce of the specific grav-
Ity of 4 toaluk, and allow one of a specific gravity of
20toswim? A, Wedonot know of uny.

J. H. asks: 1. How can I tune up an E
st plocelo which s a Mttle flag, the tuning cork being
il thoway? A, Got s longer cork made, orput a
plece of sole leathoron the old one, 2. What can I pad
the keys with? A. Chamols leather.

J, H. L, asks: What is the difference be-
tween o relay magnet and o || L? How can
Imake o relay magnot? What size of wire shall I use?
A. Arelay (s an lostrument which recelves the elrenft
curront, and brings o local battery Into play. You will
find the needed (nformation about different forms in
Noad's " Text Book of Electrielty."

E. says: 1. Will it add to the power of a
cheap tolescope (p. 7, vol, 80) to increase the diameter
of the object glass, say to 2 (nches? If wo, of what fo-
casoughtitto be? A. A non-achromatie object glass
of two Inches aperture must be of over 10 feet focus;
oyoglass, 183 fnches focum; power 63. (Huyghens).
Achromatic lenses are now made so cheaply thata five
dollarspyglass should give » good yview of themoon,
planets, and wide double stars. 2. Would it do to use a
compound eyepleco (ono compssed of 4 glanaes) for the
eyeplece of such a tel pe? A. Yes; forstar-gazing
thetwo front lenses of the erecting eyepiece should be
removed. 8. If used as & spygisss, of what power would
itbe? A. The magnifying power {a found by dividing
the focal distance of the object glass by that of the oc-
ular. 4. Would It diminish the power to use a concave
glass for the eyeplece, 50 5& to show an object right alde
up? A. Yes.

J. asks: How can I put the wavyappear}
snce ona nickel top plate for an American watch move-
mezt? A. By polishiog with s fine ofl stone. There
are also machinesfor the purpose.

H. D. M.asks: 1. In canning maple sirup
what shall I put in to prevent it from crystallizing?
A. If properiy prepared, it will contaln sufficient wa-
ter to prevent crystallization. 2. What solution shall I
use for a bath In nickel pladog? A. The double sul-
phate of nickel and smmonfum, 3§, How shall I ciean
surfaces for electroplating? A. In a weak solution of
acld. 4. Ibave telegraph wires runniog from dwelling
house to office. I useavery weak battery. The wires
are well insulated. I oftentimes hear the instrument
click when there s no one near to break the circult,
A. Itis due to atmospheric distur ,Etroog g
to overcome the powsr of your battery.

E. G. says: Suppose a fore bay to be 20 feet
wide, 21 leetylon‘. 'Pln any depth; thuy breast frouts on
a pond extending back or up a creek; s there any differ-
ence between the pressure on the breast and side, or Is
the pressure equsl oa eachside and the breast? A. The
pressure per unit of surface {s the same on breast and
sides, and will be the same, whatever the size of the
pond may be, provided the water level {s malintalned,

H. C. N. asks: 1. What canses the Indian
summer? A. It wounla probably be difficalt to assign
aoy ressop. 2 Isglycerin soap good forthe complex-
fon,and Is there anything better? A, We suppose 1t s
a8 good ns any soap. 5. Is bathing the face in milk
gooud to th the plexion? A, It is generally so
considered. 4. What will remove black worms from
the faco? A, Furification of the blood. 5, Whatls the
longest lived anlmal? A, Among fshes the whale, of
reptiles the tortolse, and of quadrupeds the elephant.
6. How can I make good sand soap for the hands? A,
Take old yellow soap 2 parts, sliver sand 1 part, scent to
taste. Melt the sosp and mix o the sand, afterwards
adding the scent, and make joto balls.

G. B. asks: 1. What weight will a rope, 13
Inches (o diameter, bear, supposing one end to be fast-
ened to a girder, and the welght bungon the other end?
A. Between 5,000and 10,000 1bs. 2. If we have s pulley
block suspended Lo a girder above, with three sheaves
in the block, and the lower blook with two sheaves,
which of course would require five spans of rope to
reeve the blocks, should we have the strepgth of five
ropes, orthreo only? A. Disregarding frictlon and the
rigidity of cordage, the relation of power to welght in
such a systom (s us 1 to 5, 80 that the tension of the rope
will be 1-5 of the welght.

W. D. B. asks: 1. How is a belt laced with
two rows of holes ? A. A good plan s to commence at
cachatde sl Iy, firat lacing through the inner
rows of holes, elther singly or doubly, aud then through
the outer. 2. What is the cause of keroseno coming
outonthe outside of lamps when they are not full, and
what will remedy 1t ? A. We did not know that this
everhappened.

How Is artificial blood
for stage wse prepared? A, By mixing ronge and
witer, 4. What s the enclosvd? 1t 1s uned, com-
bloed with blsulphuret of carbon, as shoemnaker's glue,
for patehing without stitehos. A, The subatsnCe on-
clenod consists of gutts perchs, 8 Is there any
book on practioal pharmacentioal manipulation? A,
Consult the eatalogue of & publisher of modical works,
4. Oan ncompetent person pass an examnfnntion and re-
celve & diploma s graduste In pharmacy without at-
tending lectures 7 A, We hardly bolleye 1L possible, It
the justitation In Arat class,

(1. & G.ask: 1. Is there n steam crossout.
tog machine for crosscutting loge In the woods, Hght
onough to draw from tree to treo? A, Yes. & What
woold be the necessary boller room for & 4 foeh eylin-
dor with 12 fnohes atroke, 4 cnt.off, warking at 60 Ibs.
pressure, and 200 revolutions per minute. A, Thorelsno
sottlod rule, npplicable to suol small engines,

A, Y. M. asks: 1. What makes n good ce-
mont to stop water from running out between amoke
stack and smoke arch? A. A strong hydraulie cement
may snawer. 2. What would be s good substitute for
u safoty plug in crown sheot? Could o wooden plog be
used for a ahort time? A, It wounld not be very relis-
ble. 8. Does the main pin on a Jogowotlys wear round
orflat? A. Gonerally the effect of wear Is to give the
pin an oval shape.

H, W, H, asks: 1,

J. B. asks: Is there any way of finding the
namber of yards In o rolled plece of godds without un-
rollfugit? A. It might be determined,approximately,
by welghing a yard of the materinl used, and then the
whole bundle.

J. C. 8. asks: What is good to Kmt in a
boller to keep the water from foaming? The water In
hard. A. Tallow hss been recommended,

J. C. neks: 1, What is required of a ma-
chiue, to be a veritable perpetual motion? A, It must
be one which works without the spplication of any ex-
ternnl force. 2.1 have a machine which runs constantly
without stopping, has the power to drive a sewlng ma-
chine, snd I8 set in motion by cold (not running) water,
What do you think of 1t?2 A. We cannot form any
opinlon from this description,

W.G. B, asgks: 1. Is there any method by
which ime can be burned with crude petroleum ? A,
Wehave not heard of any such process. 2. Would »
barrel of petroleum equsl & cord of wood If perfect
combustion s keptup? WIII It require a blower? A,
The total heat of combustion of a pound of petroleum
s equal to between two and three pounds of that of
dry wood. We do not think that a blower would be ne,
CeRsary.

M. F. C.says: I have a fine pair of tweez-
era that by accident came In contact with a maguet and
are unfitfor use. What can I'do to remove the magnpt-
{sm from the tweezers? A. Apply to them & strong
magnet in reverse of polarity.

H. J. M, repliesto the many correspondents
who ask for a paste that will fasten paper to brighttin:
A.Take 21bs. flour, 1 quart water, 2 ozs. tartaric acld,
1 pint sirap molasses; boll together until stifl,

N. L. says, in reply to A. G. C., who asked
how to temper taps: Pollsh the tap bright, and hold in
the centerof ared hot plalon or other plece of lron
witha hole in it, without touching. By this means yon
can obtain any desired color.

L. B. says, in reply to A. McR.: The press
for copying letters by pressure between molst sheets
was first used by Mardoch, sssistant to James Watt and
the first user of coal gas for Hllumination.

W. says, in reply to H. N. who enquires
about teaching parrots to talk: Perhaps H. N.would
begiad to know that bird fanciers teach birds to repeat
varfous words and phirases by waking them up lo the
middle of the night aud repeatiog to them the words
they wish them to learn, two or three tmes over, and
then leaving them perfectly quiet. 1 have been in-
formed that this method is practiced by many birdfan-
clers.

J. O, 8. says, in reply to C. H F.,, who asks
why, in his base buralng stove, & substance continually
dripa from the horizontal pipe, and asks whatitfs: 1
have had the same trouble, but always In stoves that
had no feeders. I have found the same results with
both wood and soft coal; 1 have had no experfence with
hard coal. Ineach case thestoves burnt with slow com-
bustion, and but lttle heat passed up the pipe. In some
cases I have found the cause to be a wesk draft, occa-
slopned by other stoves leading to the same flue. In
others, by the cold alr of the room coming in contact
with the exterior sarface of the pipe, thereby cooling
1t and causiog the molsture In the amoke to condense
snd form a watery substance, referred to above, 1
have overcome the difficulty in two ways; first, by put-
ting up the pipein tho reverre way, so thattbe drip-
plogs would continue to flow untll they found thelr
WAY on 10 the atove where the heated plates immediate-
1y dry the molsture. This 1 havedone in churches and
halls where long pipes were used. 1o other cases L have
enclosed the smoko pipe with a tin Jacket, thoreby pro-
tecting it from cold atr.

N. says, in answer to W. D., who asked:
Which Is the deepest artesian well in the world? We
have an artestan well In St Louls nearly or quite 2,600
foet deep, from which flows & clear streamn of white
sulphur water,at a temperature of 0° Fah,

C. L. F, says, in reply to W, P. S, P, who
asked: Ifthe foundation of the centennial tower should
give way ¥ of an (nch on one side,how muoch would the
top of the towermove? It would swing 6 Inchios from
ita original position.

C. L. F, says, in reply to W, H. D, who
askod how much of the earth's surface could a person
have In ylew from the top of & tower 40 feethigh:
2,005 248 square miles. The distance from the outer edge
of the Neld of view to the top of the tower 1o & stralght
1ne wonld he 244587 miles.

C, A, N. asks: 1, What is the best mode of
proparing and covering wooden wheels with emery ?
A. Cover them with glue. Wo think, however, that
#olld emery whouols will be quite as cheap, and far more
satisfactory. 2. What Kind or sumber of emery is best
sulted for grloding carving and similar koives, and for
onlhing the same ? A, You can obiain full information
from a dealer,

MINERALS, BTC.—8pecimens have boon re-
ceived from the following correspondents, and
examined with the results stated ;

J. P Go=The rook (s bituminoas shale.

F. C.8. ~Yourspecimen 1n gypaum; on burning, 1t 1s
convorted fnto plastor of Paris,
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B. D, 1. asks: Is thero any material that
ean bo mixed with firo olay to preventits cracking,when
applied toan oven ?=J, W, G, anke: What s the great-
eut depth below the earth’s surface aver reached, snd
where (o 1t 7=J1, C. R, asks : Can any one give me s
plan formaking no spron for s double.ended ferry boat?
—RR. J, asks ¢ What are tho lugredients snd modus oper-
andi of making candy of white sugar 7?8, G. N, asxr
Is there any plan, either by packing lo dtysand or other
wise, by which lemons, Orauges, und peaches may be
keptforany lepgth of thne, aspocially io warm weather
~J, H, P.sayn 1 Astronomers tell us that the oarih fo
ages past has been graduslly covilng, but the gincla
theory pocessitates tha bellef that the earth was once
much colder than it is at presont, Has any sttempt
been msde to reconolls the two theorles?—K, H, ¥
anka: How can T test squares with the dividers, to tel
whotlier the augles are 90° or not?

COMMUNICATIONS RECEIVED,

The Editor of the BOrENTIFIC AMERICAN
acknowledges, with much plessure, the re
ceipt of original papers and contributions
upon the following subjects:

On the Crotched Stick for Detecting Wa
ter and the Precious Metals. By J. H., and
by H. B. M.

On Ventilation.

Or Oiling Safe Locks. By J. 8.G,

On Kepler's Third Law. By G. B. G.

On Canada Thistles, By P. E.

On a Theoretical Perpetual Motion. By
ll. ll.

On Ventilation. By C. G.V.P., and by J.

On the Vital Principle, and on a Mathema-
ticsl Formula, By J. B.

On u Rat Trap. By J. H. P,

On Wheat Growing in Minnesota, ete.
By —.

On & Waterproof Dress. By J. P.

On an Improvement in Spectacles, By G, V.

On the Wear of Journal Boxes. By C.D.S.

On Nerve Force. By L R,

On the Pons Asinorum, By F. 8.

On the Beech Blight, By C. G. C.

Also enquiries and answers from the follow-
ing:

C.W.P,—-§,—B,D.L.—8. W=0.-J, A. M.—-X, Z.—

D.B.W.—~F.W.5.~J.H. P.~J.T~R. E.G~E.P. L

~E, W.—~W.H. N.

Correspondents in different parts of the country ask
Who makes o mud digger, to be used o shallow water?
Who mukes garden seed sowers? Who makes plil box
and match box machinery? Who sells amall portadle
forges ? Who farntshes feather renovators, and at what
price? Who makes mackines for cutting vencers from
the round log? Makers of the above articles will prob-
ably promote thelr interests by sdvertising, i= reply,
In the SCIENTIFIO AMERICAN.

Several correspondents request us to publish replies
to their enquirfes about the patentability of thelr (n-
ventions, etc. Such enquirics will only be answered by
letter, and the parties should give thelr addresses.

Correspondents who write to sak the address of certaln
manufactarers, or where specified articlessre to be had
also those haviug goods for sale, or who want to fiad
partners, should send with thelr communications an
amount suficient to cover the cost of publication noder
the head of * Business and Personal,” which fs specially
devoted to such enquiries,

[OFFICIAL.]

Index of Inventions

FOR WHICH
Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

March 10, 1874,

AND EACH BEARING THAT DATE.
(Those marked (r) are refssned patents. ]

B}' J. R: L.

Aflr vent, A. C. Woolles .- ereencnnaacasen
Bale fastening, cotton, J. M. Goldsmith
Bale tle,cotton, W. 8. Davis ... ............
Band pulley, H. L, Shephard... ..ooeeiiveeinen... 18831

Barrels, linlog of), E. W, Leggett (F)..ceenrnnn,.. 5555
Bath, vapor, Miller, Shaffer, & Besl. . o HI4ST
Bathlugapparatus, W, H. De Lap... .. 148435
Bed bottom, spring, E. Carter. ..., .- 15253

Bed bottom, spring, A. A. Rounds......ceeeeev... 15,096
Bee hive, B. Blatr. 18,851
Beef, machine for chipplug, D. W. Garst,........ M8
Beer,cask for preserviog, O. Heggem.
Bell, door, D, Mosman. .....ve cenesan
Bell banging, G. P. Schumildt. .,
Belt shifter, H.W. Curtls. . ...cooveannnns
Riind slat worker, otc., Holbrook & York
Botlers, locomotive, and other, A. 0. Denlo
Booms, onthanl for, T, L. LaW. ..cvivnninnns
Boot heel protector, H, E, Van Betschoten,,
Boot shank, W. N. Sprague.
Boot spring shavk, E. Briner. ..
Boot toes, box for, D. H. Packard
Boot, tongae, W, Legg. .. ..
Boring machive, B, F. Allen
Box, J, COBI (F}.aiiinavacainas
Boxes, (nserting clasps of, J. Cohn,
Boxcs, corner clasp for, J. Cohn (r)....
Brower's mash machine, J. Schafhaus. ,
Bridle blt, J. GOOAFeAT. corvvaivarsernsnns
Broom haudle socket, Anderson e ai,,
Butlding, Greproof, J. Gilbert,
Butter worker, A. May.......
Can, oll, E. T. Schoonimnaker,
Car coupling, J. E. Clsco..
Carcoupling, A. K. Kline,,
Car coupling, J. C. MeConnell
Carcouphing, W, ROOS .vuiuiiiny voee
Car heater, rullroad, W, M, Faller..
Car,safety, 8. B, Myor....
Car starter,J. O, Tuek....

Carpet stretcher and faatoner, A. K. Heathi. . ... 189
Carrlage pole attackment, 1. K, Littleteld., U8B0
Cartrldgo primor, A, O, HODDA . coenvansys
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Uartridgo primer, R. White,
Cartridgo, abot, A. B, Kay,




- Ouater for furniture, J, 1. Crooker
mh 1. !n Oola.......--......

Oheek, ovordraw, J. A, Lakln......
Clgar bunoh maching, B, Deutwch. .
Clgar tormer, B, Bawking,.......
Olevis, J. 1. Arnold........

Olock and watch calendar, b. nomr-
Clook, eloatrie, J B, Kore. oo
Cloth, atzlng, F. W. Nowton....
Olothes dryor, E. B. Glldorsloeve
Clothes frame, P Martino...ooovene
Clothes wringer, Corbin & Albrecht,.
Conl hole caver, J. DUgAN..owevieii
Cook, stop, J. Btevens (r).
oollu'. fur, 8. W. Stryker.
Commode, P, Sehmidt....
Cooling and ventilatiog, A.
Corn from the cob, | nluovm.n. Guptall,.....
Corn Dy TR0 s s s avseadens
mp;:::goud. M. B, Marey. ...,
Cotton opener, Whitehead & Atherton,
Curtain fxture, H, A HOuRo o,
Cuspadore, Milligan & Musgrove..
‘Dice box, R. 8. MAION veaviennane
Digger, potato, J. T. Lohr, . BT
Dough, machine for sheatlng, W. 1L, mlmar..... us,sn
Dowel pln, B, F.AloN oo
‘Dredge ean, . G. Lockwood......
Drill for miniog coal, eto., K. Tacker.
Drop lights, standard for, H. C, Deck..
Bar ring hook. ete., W. 8, Tappan...
Eavea trongh hanger, A.J, Barnes
machine, A, T, Nichols....
Etevator bucket, H. A, Duo, Jr.,.
Elevator, electric indlcator, A. Hahl
Engine, steam, A, E. WhIto, ..oooiiiiinianes
Engine valve, direct acting, H, A, Jamfeson.
Fan, G. Brueek......oovus
Fare boxes, J. B. Slawson

o 148409
veress 18319
«+ 18360

R CLR I b
. 1484%0
5,7%0

Filter, C. ANdETsen ...ciiiirerninnararnrasssnseessss 148,599
Flitering machine, centrifogal, M, L, Senderling 148,515
Flroarm, ¥. C. Mauser.....cu vue AaavaRsastasua 1SS TE

Flre escape, D. Demarest.. 148,354
Fire eacape, J. Gerken,. veees 148,350
Fire escape, G. W. Harrl . 148,384
Fire extinguisher, J. 8. Tibbe 148,526
Furnace, J. Goulding.... vvvuuns 148,361
Furaace, hot air, M. H. Roberts...... 8,54
Furnace, smelting, Latey & Willlams 148,571
Fuse, clectric, T. VATIOY .ovvuvinarinns 148,338
Fuses by electricity, firing, M, G. Farmer......... 145289
Gan lighter, electric, W. W. Batohelder,. .. 18403
Gaas matort, clostog, Herzog & Koch.....u..s .. 148,455
Gas works, main and retort, J. R. Smedberg...... 143,352
Gases, ntilizing waste, P, L. Welmer....... .. 18581
Governor and cat-ofl, A, Kendall,, .- 148,304
Graln cleaner, C. Lowlen......... .. 148,814
Graln tally, G. P. Fitts........ 148,858
Grape plcker, J. W, Mosher,..... 145,488
Grate, G. C. Robinson........ . 148,8%

Guopowder, B, WISHEr, coviiiisviiinivinnansinsnns, 148,588
Harpess pad check hooks, C. W. snhdee...l(s.l”. 148,500
Harrow, wheel, G. C. Halght, ...
Harvester, J. S. BOyoe.......
Harvester, W. N. Whiteley.,
Harvester, corn, 8. Patton....
Harvester frame, S. Crawford.
Harvester rack, J. S. Royce.
Harvester rake,J.O. Davy.........
Heater, rallroad car, W. M. Fuller.
Heater, steam, H. A. Gouge........
Heating drom, F. Johason........
Heating drum, 6. W.Smith, (T.).
Hinge for blinds, 16ck, B.Lull

Horve power, 8. H. Moor...... %
Horse stocking, G. W. Tallman.
Horses, checkiog, E. R. Bay..

Horses, hopple for, L. Merrill......... 143435
Horses' talls, protecting, F. E. Howard. .. M8367
Hose coupling, A. Work.................. .. 148540

Hose, bydraulic, G. P. Dodge..............

Ice box for refrigerators, S. W. Chambers.

Indicator, station, H.and I. Kakn....... 5

Isdngisse, manafscture of, G. A. Miller. .

Jack lifting, J. Jones. ...... seohsavisapave .. 148485
Jack, liftiog, D. Kelleher_ . 148 52
Joiat, universsl, H. Pitcher. .. 148,882
Enife and fork scourer, W. H. Bowerhan 143,343
Kaitting machine, B. C.Stevens........ 145,555
Lamp, E.Stolpe. ............... oese 148,522
Land marker, G. C. Kslgh 540
Lantern, miner's, B. Tappan........... 14855
Latch, reversible knob, H. H. El'eu (r) 5,553
Lathe, wooden screw, C. M. Stevenson, Hazs
Lock, permutation, P. W. Hall.......... 145,451
Locomotive drive wheel, J. S. French., . 148,49
Locomotive drive wheel, O, C, Ferris,. .. 348435

Log tarner, W.E. HOL, .................
Mail bag holder, F. M. Safvely..........

Match box and cigar lghter, G. J, Clpc'cll
Meal dryer, W.J. Wluon

l:muln.(}. W. Lougee............ ue:m
Moccaxin, boot, G. W. Lougeo. .. . 145512
Motor, W. Lockwood ......... .. 188311
Mower, lswn, D, Mack, . 18805
Nut lock, 5. Rammei... .. M2
Oarlock,E. B. Beach.. Ll

. 148,355
Ordnance, projecitle for, 5. H. alblcy - 18530
Organ, M. J. Matthews 145,479,145, 450,148 481 145 452,145,443
t)nup-nwr.uumﬂ J. Y. Smith « 14 BT
Ore wasker K, Gidley.... . M2
Padlock, permutation, K, A. Lee - ua'm
Pan, dast, . Harris '

............... 1322850
Yaper clip, hpmo' & Fmrry ......... asessne 1Es
Paper pulp, wood for, Harms o al PR LN

Patterns, making, J. L. Jackson.
Pavement, stone A, Elchenberg,
Pest machine, W. 8, Tisdale

.. 148,061
ces M4B357

. 18T
.. 18512
e 148,410
vor JA301
e 4R340

. 18X0

J. Beott,,
Planoforte sousd bosrd, G. Caddick

Pluchers, Issting, G. W. Hutching
Plochers, uptiolaterers’, J, A Bollcr
Pipe tongs, H. P, Hontoon

Pitman, G. L. Jozes........ ; 145,909
Piating spparstas, electro, W, O, nomu e 14540
Plow, breaking, C. Alberteon. ..., . = w,:g“
Plow, wheel, G, C, Haight....,. K 188,445
Plow weed turner, W, J. Hughes, 163,290
Prese, embosslug, J. Gough,.....

Printer's quoln, Lame & Briggs, .
Frintiog press, C. Waddie.,....
Fulicy block, G. A, Vord (1), A
Pump, chsin, G. M. Hatbaway.. P FLFRY
Pomps, Biter 107, B, BAGAT...coivivasrissirnninneres 1B288

77 | Sowing machine shuttle, W, H. Hockensmith....,

Sciz_u_tifis

Raok, wall paper, W, P, YOOmMAn ., .ooiivmeenneees T804
Rallway rafl Jotnt, W. G, Duon. .. oo 148,481
Rake, horse hay, 0. B, Austin ..o, Voo 148401
Refrigerator, too hox, 5. W.Chambers, .. vee 18410
Reglater, hot alr, B, A Tuttleo o, .. 148,857
Regulator, feed, R, J. Willlams..., . 148,005
Reln holder, J. Kindlebergor, ... . 148,006
Roofiug board Joiut, J. Beazley .. T T I Lt L]
Rooflng, vomposition for, C. W. Wilson, eveved 18800
Ruling maohine, E. J. Piper ... 148,981

« 8,8

e

Suddle, B. Nunamaocker.,

Sallya ojeoctor, J. E. Fiak,. oo 148,200
Sash holder, C. Wilson....... oo 148,808
Sausage stuffer, D, Poters........ weeee 148,802

145,499
HEAID
148,982
148,810
148 456
148,400
148,896
148,350
148,457
Sewlng machine treadle, cushion, B, Ardrey...... 148400
Shaft hangor, B, S, Catheart. oo, o 148,412
Shafts, bending, A, G, Sayder.. 145,510
Shingle machine, F. H, Keeney.... . 148,500
Shutter fastening, oto., D. 8. Emrick oo MB488
Silver, extracting, J. Douglas, Jr... . 148,850
Skipping rope, J. Murphy... « 148,480
Spinulng mule, £, Wright.... 148,507
Spinning spindle and bobbin, G, D. Whitma 145,54,

Spoon holding attachment, W. 8. Dennett, 148,355
Square and bevel, try, G. C. Miller,......... 148,816
Stamp, hand, A. G. Leming... ... 148,978
Steering apparatus, J. Edson. .. 148,482
Steerlng device, C. B, Ellloty. .. ' 145,484
Stereoscope stand, W. M. Kent... 148,468
Stool or leunge, foot, C. L. Volger...... 148,5%0
Stove, Crofut, Chase & Tiffany,.. 145,410
Stove, cooking, P. J. Ackerman 148,84
Stove, fire place, J. B. Oldersha 148,401
Stoye foot rest, Yates & Tucker..... 148,848
Stoves, charger for, J, H. Mahrenhols. 148,470
Sugar, cutting loaf, H. M. HOW.....couue 148,400
Sugar from molasses, L, J, F, Margueritte,. 144 470
Tablet drawing, G. B.Fowler........ooa.. . 148,201
Telegraph, pneumatic, A, Gunttart, 148,562
Thill conpling,A. E. Cowl.... -+ 148,118
Thill safety pin, J. G, Danoce... . 8421
Transom lifter, J. F. Wollensack... 148,585
Trap, snimal, J. W, De Wilblss, Jr.. pLLN
Trap, iy, D. Lathrop...cceeeeieacenses 148,072

Saw Nling machine, gin, L, G, Poel,
Saw handle, W, Clomson. cvociiiiiinins
Sawing wachioeg, O, 1. Bradbury..,
Sawing machine, soroll, B, Whito, .o,
Scales, stoek frame for platform, 8. Hetfleld.....
Sorew plating devioe, W H. Bush, oo
Sewlong machine, C. B, True..
Sewlng machine, S, W. “‘lr(lwoll Jr..............

Trunk, R. S. Johnson.. vens 1B 04
Tubing, making welded.!l Bllkcy cens 148,400
Tyres, upsetting, M. Schon,..... ceasnssasnannanivsye 145,888

148,628
148,462
148,387
148,881
145,308
148,506
AR CLEC

5,787
148,502
LR
148,53

Valve, balance slide, F. Strattner...ccoeeeinnnn s
Valve, direct acting engine, H, Jamieson,
Vaive, well tube check, M. B, Squires. .
Vat, fermenting, Sleeman & Steel, ..
Vehicle axle lubricator, W. Jones..........
Vehicle axle wooden washer, C. W. Saladeo,
Vebicle hub, C. W. Saladee. coviereenneansns
Vehicle, pleasure, C. W. Saladee (r)
Ventcle, pleasure, C. W. Saladee.....
Vehicle running gear, C. W. Saladee.,
Vehicle, seat, A. B. Scheatler........
Vehlcle spring, C. W. Saladee.
Vehlcle wheel, C. W. Saladee.
Vehicle wheel, W, Carf...couveees
Vehicle wheel, B. W. & D, Davis, ...
Vehicle wheel, 8. D. Forbes..............
Veblilcle metallic washer, C, W, Saladee.
Vessels, ralsing sunken, A. Sowerbutts..
Vessels, center board for, T. Hartley..
Wagon body, N. B, Cooper.........
Warmer, nut, Price & Wade.....
Water cock, C, B, Zimmerman.
Water wheel, C, Redfield. ...
Water wheel, W. Whitney..
‘Well tube check valve, M. B, Squires..
Whifletree, G. R, Edwards

e

APPLICATIONS FOR EXTENSION.
Applications have been duly filed and are now pending
for the extension of the following Letters Patent. Hear-
Inga upon the respective applications are appointed for
the days herelnafter mentioned:
25.644.—Prur.—XN, 8§, Bean. Msy 27,

BEN. —RBaxrnoap Braxs.—N, Hodge. May 27,
BT, —Foe Aranx—C. L. Daboll. June 10.

EXTENSIONS GRANTED.
FIASS. —Braocx Wasmixe Morps,—W. Ferguson ot al.
4B, ~Tixnxe Bexpixoe Cuars.—L. Heywood.,
A% ~CovErIxG SEieT Srrixes.—J. T.Loft,
HA3~Toexine Latae —W. Sellers,
85 —~LANTERN. —A, Tufts,

DESIGNS PATENTED.
72%.—BumiaL Case.—G. Albln ef ai., Cloeinnatl, Ohlo.
T8 —~SLeion-BeLL Stuar.—~W. E, Barton, East Hamp-

ton, Conn,
125 . —80Ar Caxe.~J, Burus, New York city, ef al,
785 . ~SuvrrEn Pastexen—~C, B, Clark, Buffulo, N. Y,
A% ~BLiND Hixee.~C. B, Clark, Buffalo, N. Y.
T8 ~GaTe Hixox.—C, B. Clark, Buffalo, N.Y.
725 & 12400 ~Tyyes —H. llenburg, New Yorkclty,
T2l ~Tounren. —8. McKee, Pittaburgh, Pa,
TAR~Tyres.—E. C. Ruthven, Phlladeiphia, Pa.

TRADE MARKS REGISTERED.,
1,081 ~ToxMaTOoRS —Anderson et al., Camden, N. J.
102 —~Fruirs, xro.—Anderson ef al., Camden, N, J.
108 ~Grasswane, —R, Douglas & Co,, New York city.
1064 —Wiisxies, —Friebery of al., Clucinnati, Ohlo.
1A —~CHINa, 210 ~W, Grange & Co,, Phillsdelphis, Pa,
1,066 ~Surnrs. —~Marley & Co., Newark, N. J.
1,667 & 1 08 ~K1p Groves,.—E. Ridley & Son, N. Y. elty.
LW ~Mxvicixe. ~M. A, Stmimons, Tuks, Miss,

2ericin,

CANADIAN PATENTS,

Lisr o PATENTS GRANTED IN CANADA,
Manou 12, 1874,

B187~1, M, Rose, Brookhnven, Suffolk county, N. ¥
U. 8, Improyewents on vmbroldering attachmonts
for sowing muohines, oalled ** Rose's Improyved Em-
brofdoring Attachmont," March 12, 1574,

189~ Willlnm Deemnn, Belby, Lennox and Addington
vounty, Ount, Improvements on farm and garden
fenoos, oulled * Bovian's Portable Fenee," March 12,
187,

80, I, Livingaton, New York elty, U.8. Improve-
ments in (he procoss of making cheese, called  Liy-
Ingaton’s Oroam Choose.' March 12, 1574,

U000, <V, H, Folt, Brantford, Brant c¢ounty, ont. Im-
provements on self rokos sttachable to reaplng mn-
ohtuon, oalled * Folt's Self Rake," Mareh 12, 1874,

B0, <A, Bopor, Now York clty, U.8, Improyemonts
on nmsohine for dreylng grain, enlled * Soper's Graln
Dryor,'  Muaroh 12, 1674,

H102 1", Brotherhood, No, 16 Elgin Rond, Notting Hill,
Middlesex county, England. lmprovements on triple
eylinder ongloos and pumps, called * Brotherhood's
Triplo Cylinder Koginoe and pump.' March 12, 1574,

4,103, ~G, Booth, Toronto, Ont, Improyvemonts on fire
oxtingulshors, called ** Booth's Improved Fire Extin-
gulnher,' March 12, 1874,

S0 —~R. M, Wanger, Hamliiton, Ont,, assfgnee of T,
Hall, Northampton, Hampshire county, Mass., U, 8«
lmprovoments on sewing machines, called ** Hall &
Waunzor's Improved Sewlng Machine.” Mareh 12, 1874,

8,105, —J. 8. Tibbots, Jolfersonyille, Clarke county, Indi-
wne, U8, lmprovemoents on fire extinguishors, called
Y Poerless Mire Extingulishers, ' March 12, 1874,

3,100, 1", D, Roddey, Now York city, U. 8., assignee of
W. ¥.J. Tolers, samo place. lmprovements onsystem
sod apparatus for ventlinting and pumping vessels,
and sounding fop and other alarms, called * Thier's
Automatio Ship Ventilator, Fog Alarm, and Bilge
Pump.' March 12, 1874,

8,107 ~E, Dégagné, Quobee, P. Q.,and P, Brousseau.
same place. Manfdre nouvelle et utfle do faire les
moppes uu lavettes, nommdée *Lavettes Prosper.'"
Murch 12, 1874, New anduseful mode of making mops,

8,108, —~N. A, Deack, T, N, Rider, and H. M. Rider, Stan-
stead, Stunstead county. . Q. Improvement on tyre
{fron for whecls, called “* Beach & Bider's Improyed
Tyre Iron. March 12, 1874,

3,100, ~G. Macfarland, Toronto, Ont. Improvements in
step ladder locks, calied “ Macfarland's Step Ladder
Look." Muarch 12,1874,

3,200,—~1, Northey, Hamilton, Ont. Improyement in
conl cooking stoves, called “Northey's Improved
Dampers for Cooking Stoves." March 12, 1874,

3,201, —1. J, Meryvesp, Dobbs Ferry, Westchester county,
N. ¥, U. 8. Improvements on horse shoes, called
““Meorvesp's Lmprovement in Horse Shoes.” March
13,1874,

3208 ~1. Arnold and J. C, Bates, Scott Township, Onta-
rio county, Ont, Improvement {n the ball and socket
Joint, called ' Arnold & Bates's Ball and Socket Joint.”
March 12, 1554,

8200, ~1, Y. Smith, Plttsburgh, Alleghany county, Pa.
U. 8. lmprovements on air ejectors, called “ The
Steam Condensing Alr Ejector.” March 18, 1574.

3,200, —D.Bourgeols, Moutreal, P. Q. “ Nouvelles et utiles
améliorations anx attachements de pompe pour pom-
per le sable,les graviers, etc.; &es “Attach
de Pompe pour Pulser du Sable, de David Bourgeols.”
(New and useful {mprovements to pump attachments
for pumpiog sand, gravel, otc. March 18, 1574,

3,205.—T. Ruston, Montreal, P. Q. Improvements on

paint ofls, called * Ruston’s Palnt OlL" March 18, 1574,

PATENTS

The publishers of the SCIENTIFIC AMERICAN have
acted assolicitors of patonts fn the United States and
foreign countries for more than three quarters of & cen-
sary. More than PFIFTY THOUSAND Inveutors have
avallea themsolves of their services, All patonts se-
cured through this agency recelve 4 special notice in the
SOoIENTIFIC AMENIOAN, which frequently attracts pur-
chasers for the patent.

Inventionsexamined, andadvioe as to patentabllity freo

Patents obtalned In the best manner, and with as Mt
tle delay as possible,

Caveats prepared from elther model or drawings, and
filed in the Patent Office at short notice,

Special examinations as to the patentabllity of Inven-
tions made, at the Patent Ofoe, on receoipt of model or
drawing and description; cost for this search and re-
port, §5.

Trade Marks.~The necessary papers for scouring
protection to manufacturers and merchants o this
country and abroad are prepared at this oflice,

Design Pateuts, for protecting artists and deslgners
of any new oraamental work, are quickly sud cheaply
obtained through this office.

Copyrights obtained,

Forelgn Patonts are solicited fu all countries where
patent laws oxist. Famphlots, contalning the cost and
full particulars, malled on application.

Canads Patonta~Canada Is one of the best countries
for patonts, The cost depends upon the length of time
for which a patent is destred. Full partioulsars by mall
on application,

We shall be happy to confar with lnventors, examine
thelr models aud drawings, and adyise with them as to
obtalning patents without consultation fee. For every
kind of tnformation pertaining to patents, st home or
abroad.

Send for pawphlet, 110 pages, contalning laws and fall
directions for obialning patents, Addross

MUNN & €O,
Publlshers SCIENTIFIO AMERICAN,
37 Park Row, N. Y.

Brason Orrice—Corner F and 7th Streets,

Washngton, D, C,

SCHEDULE OF PATENT FEES,

On esch Caveat, o
On esch Trade Mark, ..,

On fliog esch application for a Patent (17 yoeam).,
On Issulng esch original Patent,.......coocerseersses 820
On sppesl to Examiners-in-Chief.. e 810

On sppeal to Commissloner of Paten
On application for Hotmsue..............
On application for Extension of Fatent.
Ongranting the Extension,,,,
Up filog & Disclalioer. .,
Un s spplication for Deslgn (3% yoar
On application for Design (7 years)..

“‘-\a\'rrttsrmmtﬁ

Back I'ago « « « « « « = 8100 nline,
Iusido Pago= « « « « « « 75 contan line,
Angravings may head advertiserenta il IA¢ ddine rats per
line, by measurement, as (he lelier pross, Advertisements
muat be receleed al publication ofioe s sarly as Friday
morning o appear in next (seue,
'l‘u INVENTORS 1 will purchase, or work

on AD futereat or rayalty, some vieful patented ar-
or will asmst 1o sccuring

ticle caslly manufactured ;

patent of an articie of me 1|(
Address, staliug particalars,

Boston, Mass,

Ou application for Dealgn (14 yoars)....oveees

L. E. A. MANNEY,

er nnd hlonldor.
olnt Work wl
plc.l%unb‘l‘o :in ol o
actured o ’
futllu Creek, Mlo h. ik 0 MA

NEW METHOD or LIGHTIN@' GAS
oy Halls o Sﬁxnfa 5’3.}?‘.&

l"w‘ ."m!

Dovomll all kinds
thio] thin »
P'nlelon smdt}‘ g ert

00 ”?c'i%'é’“ '"eu‘ Lighting
trie }
Boston, Mask ghiting 00 ya

DAVIDS
Patent Mill,
{(flndi‘snonu Guano. Boua
1 y for Mck llh,
mmuu-. 1')32&(& Ia,

OR SALE—Patents Nog. 136,577 & 144,878.

! d March 4th and flcat]
can b:sn;:end b."npplhyl.nc lggv‘ ﬂﬂ%o wa%.

Cleveland, O

WOOD WORKING HAOHINERY

For Pllnlng uul-. c-r Shops, Sasl mlnd and Door Ma

&c., d for Ilustrated Catalogue and price
ult Factory. u Worce-lor. Mass, lelroom. at 121
Chambers & 108 Reade Sta., Now York.

Machines.

Of all gtyles and ltus. trom o to wromm. Coiversal,
Plain, Index. r snd Cam Cu F. MM Grinders,
Mills made to order. Index Plates dril nnuxum
MILLING MACHINE CO., 131 Milk St., Boston.

at Hyde Park, Mass.

ANTED—A few 2nd hand Engine
Lathes and Drill. WM. LONG, Sherbrooke, Can.

ANTED—A Partner,to Buy a Half Inter-
est fnValiey Mills (Steam, Yor s-mu Plonrlng).
ne Cntﬁ‘nty exas. The whole bas recently been
oro repatr
en ne house, with re o
inches, with .':sthree lneh mba) and exgine (exlinder
12x26 inches): two palrs 42 inch burrs for wheat, ud ne
pair %0 Inch burrs for corn, and the requisite
and cleaning machipery. This mill is In perfect onhr.
ulmule ln afice wheat-growing country, and has re-
cently ¢ ‘W For forther puu address
Val ox‘!llh. ue County, Texas.

N. L c..
Ml Owner, Bo um‘lgt. Md., and

ences: M
Mensrs, Fonna nchon.mnn. aco, Texas,

EXT JUNE, A WELL KNOWN FIRM

f Engincers nnd Illchlurry Aftnll. with large
conne:uonl at home and abroad, open & ground-
floor Warehouse, Iuvlux windows fronting Queen Vie-

toris Street and Cannon Street, London, E.C. The firm
is prepared to accept the agency for specisl machinery,
tools, cte., and to exhibit & chol_cc selection of same.

Advertizers' travelers canvass Great n and the
whole of Europe. For terms, apply to W, P, Box 3%,
New York City.

'00 YEARLY made by agents In thelr apare mo-
bli) ments selliog our 32 newarticles, Samples for
0. Catalogues free. Ax. Noverry Co., 22 Broa

dway.

T 18 AN ADMITTED FACT—That Beede's
Bluelng supersedes all others in m. market, It s

su ?crlor 10 the best Indigo. Families will do well to

thi h L.
n 'i! BEEDE, 53 Frout St,, Newburgh, N. Y.

TREATISE ON THE METHOD OF

(IO\’M{\'MS\‘I' SURVEYING, ss prescribed b
Coungress and (,ommluloneu of the Gen

Surveyors {n the 1!-;;2!

oL

the U,

Land Omcc For the useof U 8

By 8. V. Clevenger, U. 5. Deputy Surveyor.

;w\kel form, mor. tuck, 50,
D. VAx NostraxDp, PUBLISHER,

23 Murray St. and 3% Wnrren St., New York.

*.* Coples sent free by mml on recelpt of price.

DUEL. By C. W. Siemens. To which is
sppended the VALUE OF ARTIFICIAL FUELS
;wnd with Coal, by John Wormasld, C. E. Belnc
an Nostrand’s Selence Series. 18mo., bo
- VAN NUSTRAND, PURLISIER,
U Mu my\t & 71 Warren St., New Yors.
+,* Coples sent free, by mall, on receipt of price.

LL KINDS or IRON axp STEEL DROP
FORGINGS made to order. NEW ENGLAND
OTOR AND MOWER CO., Danbury, Conn.

n(mn
Ne.y, ¥

‘OR SAI L-—Four Engine Lathes, 30 inches
swing, geared In tace plato—one, 174 feot botweon
centers, w th orose feed and gurln: for scrow cutting,
wade by Wood, Light & Co., Worcester, Mass, —three
foot beiween centers, made by Hewes & Pulilips, Now-
ark, N. J. Counter shafts and steady rests complete
with all the lathes. Used about elght months turning
steel tubes of llllnol- and St. Louis uﬂdm.-nd In first
class conaition, ht about 700 ibs, e
Also, the -uy,-rrlor esllnx Machine \-( lbn Minols
and 8t Louls Bridge Co.; & very accurate and reliable
machine, sdapted to all 1onnn of teats, and of 100 lunl

capacity. All sold ror want of further use. Apl’{
JOHN A, NICHOLS, Keystone Bridge Company, Pitts.
burgh, l‘
Fortho mwa
Wcme est Address TH R
AND & PARKER PRESS CO.
DROP PRESSES. MInpLETOWN. CoNx.

IOWA AND NEBRASKA'!

)llLl 1ONS OF AC I(P-\ OoF THB lll:!l‘l‘ LA\D in the

ol r.-a;olt;‘? 'ltl‘mlln;lonrz ﬁrl':‘lu‘ lﬂver’ﬁdﬁui

Inter
\

Comp
NO PAYMENTS REQUIRED

except {nterest, till Afth year, Rich Hall. warm Oli=
mate, long Seasons, 10w os, sud free Educns
tlon. Free Fare sud low Frelghts oo household

xmul- 10 those who
BUY THIS YEAR.

Yor Circulars and Maps, with full particulars, address
GEO. 5. HARRIS, Land Com'r, Burlington, Iowa
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BAIRD’S

HUUNS

FOR PRACTICAL MEN.

Rew, revised and snlarged OCatalogue of FRACTL-
cA[‘ AND BCIRNTIFIC BOOKS - u‘rn‘ aro.—~will
ba sont, free of postage, Lo shy one "u will favor me

with bls address,
CAREY BAIRD,

HENRY
INDUSTRIAL FUBLISIER,

2 - ; 408 WALNUT STRNET, Putladelphis,
Valuable Books
ON

Heat, Steam,

AND

The Steam Engine.

Box.—A Practical Treatiso on Heat:
plied to the useful arts; for the use of enginrers,
arohitects, ote, Hy Thomas Box, suthor of Practical
llydr-unu. Ilustrated by W plates, contaiot 1

figures. ldmo S

Burgh.—The Slide Valve Practically Con-

slidered. By N, P, Burgh, Completely (llustrated
BIIBO, saues vanatersisanrnnnrantacyasoressepsaasasecsacs 82w

Bur;,h —Practical Rules for the Proportions
of Modern Eogines and Bollers for Land and Marine
Purposes. Uy N, P Burgh, Bogiueer. 12mo..... | J0

Campin—A Practical Treatise on Mechanical
Eagineering; Compristng motallurgy, moidiog, cast-
fug, torging, tools, workshop machinery, mechanical
wanipulation, manutacture of steau engioes, eto. ete.
With su sppendix on the Analysls of fron aud tron
ores, By Francis Catupin, C, K. To which are added
observailons ou the construction of steam Dollers,ang
remarks upon furnsces used for moke prevestion ;
wilh & chapter on explosions. By K, Armstrong, C.E.
sud Jobn Bourne, sve. Liustraied with 9 plates nnd
Uy L T T T I A AN RSN G xii)

Colburn.—The Locomotive l-.nq\ne Including
& description of 1ts structure, rules tor Estumatiog 1o
capablilties, and practical observatlions on its con-
struction aud management . By hnh (.olbnrn. Illus-
trated, A uew eQitlon. 2MW0. ...iviianee R R

Main and Brown.—The Marine blwu Engine,
By Thomas J. Maln, F.R. S, Asm't Mathematical Pro-
Tossor al the Koyal Naval College, Fortawmountn, and
Thos, Brown, Astoe, lust. C.E, Chief Engineer K. N.,
attached Lo the Hoyal \nnl ‘College. With numeroos
MiNstrations. 1o one Yoo, Sv0. . uiuiiacnnnranns 5.0

Main and Brown.—The Indicator and Dyna-
mometer: With lhclmmuul ngpnuliom 10 the
steam englne, Ass't Prof,
Hoyal daval Lol ege, Portamouth, and T&o- Brown,
Assoc. hu L, C.E., Colet l:nxlucor K. N., sttached to
e 1. N. Colle, Llustrated. From the Fourth Lon-
don z.uuon. IR A A vsenes $1.30

Norris,—A Handbook for Locomotive Engi-
poers and Machinlets : Comprising the proportionsand
caloulatiops 10r couniracting )mmonv- ; manuer of
MOLLIOR YAlves ; tubles 0 squires, cubes, areas.etc.ete.
By Soptimus Norris, Civil and Mccumul Euglneer.

Now edition, llustrated. 12mo., ClOth, ,........ 8500

Zoper.—A Catechism of lgh Pressure or
Non-Cordensing Steam Bnglnu ~ ucludlng the mod
ellug, coustruciiy ranny and wansgement of
Steamn Engioes and Steat Xo1iors. \Hw munlnuonm
By Stephen Roper, Engloneer, Full bound tucks, . $2.00

Templeton.—The Practical Examinator on
Stosw and the Stesm Eogine: With Instructive refer-
ences relatiye thereto, srranged for the use of engl-
neers, lmneuu. and others. y W Tewpleton
Kogineer, 1amo 23

Watson.—The Modern Practice of American
Machiuists and Engloeers: Including the constiuction,
application, sud use of drills, lathe tools, cutters for
boring cylinders, and no)low work nnenlly with toe
1005t ceonomical spoed of the same; the results veri-
fled by sctusl pracuice at the lathe, the vise,and on the
floor, togeiher with worksuop mngement. economy
of manursciure, u:e -l.eun englne, bollers, gears, belt-
iug, sie,, ete. By E 5. re P, Watson, late of the SOIEN-
TLFIO AMERICAN. cogravings. 12mo )

Williams.—On Heat and Steam: Embracing
new views of vaporization, condensation, and explo-
slons. By Charles Wye Willtans, A L. O, . Llugtra,

BBA. BYOucceiernsrrrarnnvossssasannsancsasassasnnnanen

As ap.

£ The above, or any of my Books, sent free of post-
age at the publication prices.” My new and revised (,n'-
ALOGUE OF PEACTICAL AND SCIENTIFIC BOOKS—9 p!
Svo.—sent, free of postage, to any one who will tlu'nhh

HENRY CAREY BAIR
DUSTRIAL PU ausm:x
406 wu.\vr STREET, Puiladelphis.

y openings in all sections. A monop
BUblh Eb r $1000 to $5000 capital required.
Circulars of ¥. [.SAGE, Springfield. Mus».

BUTTON- HOLE WORKER.

lifetime. The
tching can

done fine or course,

and with perfect
mechanical accu-

s willlast
. rections for use,sgent's
"“gl'c“u" st %‘n and nunl way otennnn-
of 76 cents. ow

Mmlhll paper
S WEBSTER co..u-m.nxumm.oéu.

THE JOHN HARDICK

iagara Steam Pump.
BBARD & ALLER, Brooklyn, N.Y.
Wendell's Pat. Door-Stop & Fastener.

Cheap and
effectual.
Profits large
and demand

unlimited,

Sample,
Post-pard,
26 CENTS.

A, Base Knob§ €, Bubber Cusbilon ; B and D, Secrow,

WENDELL & FRANCIS, 436 Walnut St., Philadeiphla, Pa

‘Little Giant” In; ectors

FOR LOCG)IOTIVSO & S?A 7/0‘“ Y BOILERS.

ILIP 5. JUSTICE,
4 Nortu 5th Bt, Phlhdclphlb—-& Clift Bt,, New York.

D

_ Bend for Catalogue and Pllotl.hl.

\l'\'l.ll’”‘l'lm' send twenty- ﬂvr cents to GEO. P
ROWELL & U0, 11 Park How, New York, for their
Pamphies of one Mundred pages, containliog ists of 5000
Dewspapurs, and estituates » ing cost of advertising.

MAGNETS —Permanent Steel Magnets

of -hy 19 or slze, made W order by ¥, C, BEACH
& CO llrumlvny. New York, corner Warren St
\l-hru of the celetirated Tom Thumb snd Minlature
lrle‘nph lul\lumrnh

l)l(ll ES REDUCED—IRoN Corrox Tres

The colobrated Arrow Ties will be seven conts per
l'uunnl on sod after March 1, 1IN, and furtner reduc
lons made, if necessary, o preve ut large accumulations
of Stock from coustent srrivals. Ten per cent discount
Lo the trade. Same discount ou further redoced prices.
Office American Cotton Tla Co.,

New Orlgans, Feb 5,

BARTLETT & RAYNE, Gax. Aama.,

" GEO. W. READ & O
STEAM BAND SAW AND
YENEER CUTTING MILL.

186 Lo W0 Lxwin 87, Foot 5th & 0th ﬂ- E.R. New York,
3 ALWAYS ON HANT
FULL STOCK SEASONED nuu» “UHD Ll'uu!.u
AND CHOICE FIGURED VENEE
The Iu(ul Stock.
The greatest Varloely,
The lowest prices.
¥ Enclose stamp for Catalogue and Frice List.

Veneer Cutti —imhinu—ror Sale,

ONE ROTARY MACHINE, cutting 4 It, long and 4

ft. diameter,
MACHINE, cutting s ft, 6 In. long.

ONE SLICING
Both in perfect order, with pulleys, lhntlln:, etc.

Complete for lmmcdl(l iuu Price low. Adnl
188 to 30 Lowis 'luw Yoottt & eh su ﬂ' R.

PATENT

OLD ROLLED
SHAFTING.

nas W per cenl greater

The hnl Ill
m 18 troer to L,LOAD ADY Other
uu 1 n‘onudly he most economical. We
m CII.III.A Cor-

Pulleys, Hangers, etc.,

of the et ApproTed Siyies. e.llnlunlledono .
cation - TIeS. (ONES & hﬁ

s e
rmﬁ N A
GEO. 121 Chambers street N. Y.
PIERCE & 6. Milwankee, Wis.
WOODBUBY’B PATENT

“mm m and Maitching

ray & Weod's Planers, Self-ofling

S Aot st vos e ity

Send for Circulars. 67 Sudbury street. Boston.
LASS OULDS for Fruit Jars, Lam
Bottles, Ink sundl.elc..mldc bﬁ H.BROO
15years Cor. WHITE AND CRNTER § Y. Forany

thin new in gln- you will require & moulu (or die)
ATTENTION pald MOULDS for
I VE\TORS Scnd model or dnwmx lnolou atamp.

BLAKES PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to
any required size, Also, any kind of
STONE for Koaps nn& lor Covo:n:. &c.
* Address BLAKE CRUSHER

l\ew Haven, Conn.

1874. and 1875
Catal opues Free.

ltehlnllu' Blwklm Model Makers', Pattern Ma.
lers Bullders', P!lno Mlkm' and Tools and

Supp lll clnmo Mec|
n.xmsox c 'CO.. Boston, Mass

—bABBITfAIZﬁL 2

Dellors and Consumers uend for

Lo the Manufac
VAN J:.IZEN & TIFT, 102 B. 24 8t., CINCINNATL
g3~ Please mention this paper.

HEMICALS, RAW MATERIALS USED
J for Mwulncmﬂng Steel, Glass, Pottery, Enamelers
ol Hollow Ware, &c., Artificial Stone, Electroplaters,
So.p, Linseed Ofl, Varnish. Metallic OxIdes of Cobalt
Tin., Antimony, Cooper and_ Mal angunese, Lump an
Gronnd Fluorspar, Felspar, Flint and Sllex Wolfrnm
Ore, Bloodstone snd Losdstone, Asbestos of all dew,
Chloride of Calelum, Pure Sulphate Alumina, Carbon-
ates Strontia and Baryts, ete, ete., Soluble Glass or Sill.
cates of Sods and Potash for Puints, Cements and (th
multifarious applications. Hydrofluoric Aeld of upsurs
pnucd strength in all slze p-chﬁt Nickel Salts and
Aunodes, with directions for using in Plating, Mataln of
Bismuth, Arsenic, Aluminium, nneolum and l’lntl-
nuut, eté., ete. All ordeu addressed L will ha
rompt attention. L. & J. W. l-EUL.ll‘l‘WAV(!ER
Jhemists and Importers, 55 Cedar St.,Now York,

m 1 N FOr outting OUAIDoAR
STENCIT, DIES sicacisatiiez:’ dis

Stenclls and Kcy Lneok-. with Wl!lt.h young men are
making from $5 to $£0 s nd for eatalogue and
samples to 8.M, SPENCEB 11 Bnuover Bt Boston Mass,

BYRN'S
Pocket Photoscope.

eat MAGNTRYING power, used for detooting Couns
terfu t Monoy, Shoddy {u Cloth, fornl‘m subatances fn the
o,1n Wounds,etc., and to examine Insects, Flowers and
P unts, to detect faws in Metaln, mwmvno( wood graing
to decipkor writing otherwing Illnﬂlbla and for the o
1peetI0n of sruln. obucco. oto,  Usetul for overybody,
wo double Convex Lons, 14 Inehesin diamoter, Mount.
ed In leather, and curlud in the veust pockot, Price
Centy, free by madl, gents l‘llllgd Tiastrated elrs
PR i drexs M, BYRN, 80 Codar
8t., New York, P.0. Box 1,00

MACHINERY, e

be M

WAL de all Rinds of Jointing, Square or Bevel ; Squaring ;
Btrataht, Qhrenlar, and Elliptis Ig( iding ; Panel-Ralsing
Tongueing i Grouving Hans tehing ; Smouthing;: Th
Noslog: Sawing . Duriag: Roubting, ste,, ot

Scientific  American,

HAS NO EQUAL 'OR VARIETY, QUALITY AND ICONOMY OF ITS WORK.

it and dut of Wind, Paralisl or Taper;
Nahbetting rneviog ; Beveling ;
'l... ing , Bousding;

Vianing *
Galtud

T
£, Yiuting

HORIZONTAL AND UFRIGHT BORING MACHINES, SUPFERIOR TO ANY IN USE
PLANING AND MATCOHING MACHINES, and other Wood-working Machinery.

BENTEL. KARGBDANT & CO., H-mllton‘ OMo.

HINGLE AND BARREL MACHIN ERY.—

L) lmproyed Law's Patent Skingle aad I & Ms-

chine, simplest sud Destl In use, Also Sl

u d Siave Jointors, Mave Egualizers, Headlin 2
Turners, 8¢. Addrass TRV VDR & Co ’

8 T*

Bmall Toels of all kinds b0 GEAR WHEELS, parts
of MODELS, sad materials of all kinds. Ceastingy of
simall Lathes, Engiaes. Slide lesis. &c. Catalogues free.
GOODNOW & WIGHTMAN, B Cornbill, Boston, Mass.

The American Turbine Water
Whee

Recentiy tmmproved and submitted 1o
thorough scientific tosts by Jathos
Emerson, showing the following use
ful eflect of the power of the Wwater
utilized, belng the highest results ov-
er known,
l’trrrnun of Part Gate: X, %008
9.64; %, 7.0; X,1.53 \ o.w
iar cent. of Whole Gate : 8Y 14,
A fall rqior( may be obtalned of
GTU(J LLS & TEMFLE, Day-
ton,

P. BLAISDBLL & CO,,

Worcester, Muass.,
Manufscturers of the Blalsdell Patent Upright Drills,
and other first-class Machinists' Tools.

¥ e S‘)O per day at home. Terms Free. Address
30 “ GEo0. STINsoX & Co., Portland, Malne.

ORTABLE S'I'EAM ENGINES, COMBIN-
ihe maximum aﬁclenc{ dlnhlmy and «:on-
“Iuvtlh the nmlmnm of weight and pr‘ce. 'l'hr
y and favorably known,morethsan 1, u:
All warranted sa Ty Or no sale. P ve
ﬂrcn.lu'l nnl on l?llcsuon. Address
ADLEY CO. Lawrence, Mass.
71 Liberty st., la' York.

RON BRIDGES—CrLARkgE, REEVES & Co.,

PHENIXVILLE BRIDGE WOKRB Ofiice, 410 Wal-
nat Street, Phfladelphia, Pa

sdwcmuu—mx:unu- Workmanship—Phentx col

1% " SCHENCK'S PATENT.

ODWORTH s i

Machines, Wood sad lron 'mkm’_lo-
:ﬁ::;h"“ Bot! n ow JONN B, SCHENCE
SOKB. ﬁ.xm-u N. 4 134 | uumyu New York.

E. ILL INGWORTH, Neville St. Foun
G, dry, Leeds, Engissd, --h -”!'Ord-lu of

y swing Lathes.
u‘..."‘f?,','."z:.... Y 5 in deplicate w pateat mackise-
ry (Lus susaring Aceurscy and Excellence of Workmas -

iy

v fA 190t

o For price and Puoto, write um\

The Eagle Poot Lathe
APPURTENANCES.

1 classes of
urate, and f(‘
logue.

Fully war
L lH\*L‘lu,

W, %, 7 Liberty b1, New York

Oms WYY BAFETY HOISTING

co
%0, 345 mwu;J:\r -H"'uﬁ s
oou WORKING MACHINERY GEN-
ally. Bpecialties, Woodwoarth Flaners and Rica-
srd.wn * Palent Doproved 'rrnot !um-n
Central, corner Unlon st
nuuuﬂ HL’uo s ku HARDSON.

I IIIIF—'_JwaoucHT

IRON
Brams & GIRDERS

'
HE Unlon Iron Mills, Pisteburgh, Pa.
The sttention of rnra: ern u’.d Architects s called
0 our improved Wrought-iren Beamns and Girders (pat
anted), in whi ke <-‘m,~4 d weida Detween the J.ru;
sbd flanges. which have proved »0 objectionabdle In the
old mode ot manufseturing, are tnun.y svoided, we are
repared to furnish sil sizes at terms as favorabie ss can
e obtained alsewhere, Fordescriptive il ﬁr\ address
Camnegle, Klomas & Co, Unlon l:u.. Mills, lo%urgn Ps.

N O Male or Female, $8) a

WORKING CLASS Yo or remaie v

hote, day or evening: o capital; !mln.r(h us aad vale
‘M'pulnge o!’!o‘nlkn free by wmall, Address, wilh bc
return stamp, Youse & Co,, 138 Greeawlich o1, N.Y

EW & IMPROVED PATTERNS.—MA.
CHINISTS' nxns—.u sizes—at low prices.
E. GUULD, ¥t llsN.J. B. E. Ave,, Newarx. N.J.

Andrew’s Patents.

lolnlo::‘l'ﬂuu- Grooved, or Geared Holw ~

- il 2 S Ty At i
&;ﬂ leo. onhlo and Single, 12
c“‘w;’v.l’--l ;«-’: ::’:.l 10‘2; or ::::

Gravel, Cod.

';:‘lb{!ln le, Duruble, and la:o-la.l.

u’nh“s & BRO
Water Street, New Yorz,

of double refined fron, No vehh All work
done on the premises, from ore Lo fBnished bridges.
Illustrated Album matled on receipt of 75 cents.

Machine
anbgo: udnl;:n Wor% IZA’ u.lh!r ané

Sturtevant Blowers.

Of every size ana description CONStADUY OD asnd.

_|Cold Rolled Shafting.

Best and most perfect Shafting ever made, commu’
on band In luge quantities, furnished in sny length: ]p
M!t Also, Pat. Conpllng and Sel!-oulng Y uub

uqen. pulleys, etc. E PLACE
hambers Street, & 108 Rude Street, New YOrk.
“w 3 A pew book on the artof
EDEOGRAP Writing by Sound: = com-

plete system of Phonetic Short Ihud— shortest, most simple,
easy, and comprehensive, enabling an, coe, 1 a short time, to report
trials, specches, sermons, &c. The 's Prayer Is writtea with
forty-nine strokes of the pen, and 140 words per minute. The anem.
ployd should learn this art. Price, by mall, 50 Cta, Agenta wanted,
ddresa T. W. EVANS & CO., 139 8. Scvesth Street, Phuia., Pa.

Upngm lsn&me and Tubular Boller (4) Horsxz
POwWER, wi 1 Trimmings; also (10) Honax
Powxxr. Send for Circulars.

Vazrrery Inox Worxs Co., Cleveland, O,

ngara Steam Pum/p

'

2’ Adum n.. Broolln. N. Y.

SPANISH CEDAR BOARDS.

14 to 27 Feert Long, nll Widths,
Sawed expressly for Shell & other Boats,

Albo, FULL STOCK OF HARD WOOD LUMBER.

Geo. W, Read & Co.,

Stesm Band Saw .\llll foot ith & 6th Sta,, E, B, N. Y.
I_ AND SBAW MILL—SELF.FEEDING.—

1 man do work of § men guarantecd. SitS-inch
timber with ease. Send for Ciroular,
L, B, COXE & CO., 197 Water St,,N. Y

WANTED, A RELIABLE LADY

OR (DH\TLEMAI& In overy towe, to aot as sole Agent,
Business ruspuc(-b\e and remu uu!lvn. NO meney re-
quired, Address DISCOVERY, PO, Box 2609, New York.

MONEY—WAGES.
Toallhaving spare time; $4 1o §12 a day; something new;
ptl:nerond. é‘!'soonroer:gnmugc‘xo gnmnol g bom; T
al o 8 2 .
ticulars snd n lunable samples lm. by -

Cress F. REED, 13 Sth St N. Y

l(i'HARDBO“ N“nm & CO.

AD the latest tuproved Pateat Daz-
and W worth Flaning Machines, Matching, Sasd

aad mowmuoau(. Mo Boring, Shaping, Ver-

tical, and lar Re-sawing Mu:hln«.it )':m- ta

T, Scroll Ba lhun , Cut-off, and Ripsaw Ms-

chines, Spoke and tog La

::%e; ds of onod-rorml xen Cs n
ﬂeeusum oz spplication. uisctory,

cester, Mass. Whrebonse: 107 Liberty st New York. o

A Set of 12 Steel Lathe Do,..s,

Prom X xo;lnch.... .......

Bend to C. W. LE CO 5 o
o COUNT, South Norwalk, Cozn

kj "ASON’S PAT'T FRICTION CLUTCHES
munlnctmd by Voln w Mason &

Co.,
vld Agents, L. troet,
New Xorks -r.u-u\ RICE S GO urou. oﬁlg stroed;

500 RELIABLE, THOROUGHLY RENOVATED

SECOND HAND ENGINES, &c.

Machinery bought and exchanged, mmlnted ircalar,
E.E. ROBERTJConInmnu En%lueer, 53 nmad;ny N.Y

THE “ PHILADEL

HYDRAULI C JA CK.

ISTON guided from both ends; 1l working
parts guarded fmm dust ; single or double pumps,
ndun shafts, rocker nnm.pmonl.clc..enunﬁl
0. 14 N. 5th st., Philade} elphis
No. & Cliff st., New York.

« } PHILIP S. JUSTICE.

‘g_ﬂ
esER
ai8
P

00T POWER JIG SAW-—good article
$30. 8. C. HILLS, 51 Courtlandt St., Now York.

W. F. STETSON & CO.,
Dealers In PATENTS and PATENTED ARTICLES,
Oven QuiNoy Manker, BosTox, Mass,

FREE! FREE!  FREE!

An lmmeoense Desoriptive Catalogue of the Beat Novels,
the Dent Soug Books, the Best Musioand the Best Plays,
unoquallod and unattainable elsewheres, malled free upon
application to B, M. DeWrrr Publisher, §8 Rose St N. Y.

Todd & Rafferty Machine Co.

MANUFACTURERS ()l-‘
Tho ool rM Greens Vartable Cut-Ofm
Pato g‘ﬂ ar snd Flue

[} Bollora ; P\Alnsl ev-msw
o ;‘ry olating, und oatgn huglnn. Bou u l ll
kinds. 3‘(0

13:':3:0 ‘:'?ﬁmpl?n;lcn ‘hmuhcmrms

v Zr AR 'i)mmnu a m'f"{"v‘%m‘
A 0
M 0 Kor
3*:’%.'3.‘:'!“851%.&1&% B.w ‘.i\v} At 0’*

N TURBIN No
l'xqf lcl.ll free, SETI mx.x:.ﬂlﬁlllwupspn.u.\'

HUSSEY'S NA‘HORAI.

New and Original Design,

icalo anmcl‘lnd Deuun ?55’35
tyles of low-priced ﬂons
specifications and Cos

, Royal quarto. Pon pald, 84,
WOODWARD'S

1,000 WorxINg DRAWINGS
NATIONAL Plans, Detalls,

ARCHITLCT 8 cmuuoma humm
mong“u'l‘l(‘) ?J %'r\g\zu.}snx g‘oum post
',{’1 lg&';‘lqn\ésgg nxﬁ.“fmp'-ﬁf“'"' nu.

ORANGE JUDD €0., 243 Broadway, N.Y

To Electro-Platers.

ATTERIES, CHEMICALS, AND MATE-
RIALS, tn sots or slugle \mh buull of fustructlon.
manofactured and sold ‘ﬂf S HA lgfl“l cture
Ing Eleotrician, 19 nrom eld su-e«l Boaton, Mass, lmu.
trated catalogue sent freo o application,

s vl e | e

i !
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Advertisements,

Back Page « « . B e = e ‘l.“nllne.
Inslde Page « « « « « « « 280centa n line,

ne, by measurement, ar the letter press. Advertisementas
st be rece red af pudlioation affce as early a5 Frotay
MOrning 10 appear in next (sewe.

PRATT’S
ASTRAL
oI

Bafest and beat O1] ever mldo—-bu‘ U In An #.«2 L—fo
's‘fimumu 1710, 108 Falton strect, N A

Since first ldnrmlu this Glass Cutter {n the ' Sclen-
e Amerioan,' we have sold many thonsands of them,
d baye not yot heard one comoiwint, 7 hoy are cor
uly tho best of tho Kind in market, nud will give on-
llN satisfaction Sent b{smm rerlld, on_receipt of
85 conts. mLLSRS FALLS CO, ¥ Neekman 8t,, N.Y

THE AMERICAN TWIST
DRILL €O, Woonsocket, R, I, are
now the sole ownem and manufac-
tarers of the celebrated

DIAMOXD SoLtp Exeny WarxLs,
£~ lllustrated Catalogue of Em-
‘II’" Wheels, Machinery, and Tools

BER.

@. ROGERS & CO., Madison, Ind., are
e the origioal luuodueou of TANNATE OF
U A for clunln bollers, Thelr prqnnuon of this
gnlt was patented May 21st, 1871, [t nuccess has 1ed to
many trauduient fmitations onlnn which the public Is
warn ‘. TAeir T.8. iy the solid Salt itselr—no dilution,
ONLY 1 T0 22 OUNOES DAILY REQUIRED. Price 35¢.a 1b,
Send tor book, Relerences: llemlnllon & Sons, llion
\' 1 Root Steam Engtne C Y.; Owens, Laner
r& Co. Hamliton,0,; Oaelds éommunnr Onefd. N.Y,

ANTED—An experienced manufacturer

of unchemionlled Corn Starch, To a satisfagtory
mh.lOod wages and -(udy employment will be alven
Apniy, or by Jutter, to OWENS, LANE &
DYER M f.um. CO., Salnt Louls, Mo,

OR SALE—A SPLENDID FOUNDRY
BUILDING, with New aud Improved Machivery.
e buildiog Is well arranged for the -urpo-« of & Foun-
d.ry. Matl ge iron Works, and lllc in x £
Address FOUNDIY COMPANY,
T‘ppecanoeuu‘. Miami Co., O.

BRADLEY'S

CUSBIONED

HAMMER.

Send for Price List.
8. A, Wonns MACHINE

XY,
”n L|beru-~t \cwfork
1 Sudbury b( Boston.
Wnod\rormng Machin.

ery, Iron Tools, &c.

STEAM BOILER AND PIPE

COVERING

Baves ten to t'enty ger cent. CHALMERS 8PENCE
CO., foot E. #th Bt., N 122 N, 2nd 8t., 5t. Louis. Mo.

A\TBD-A(‘E\TS—S‘I& to 8250 pe
month, everywhere, male snd fem (oln
doce the GENUINE IMPROVED COMMON
SENSE FAMILY SEWING MACHINE. This
Machine will stitch, hem fell tuck, quiit, cord,
bind, braid and embroider in & most wper(or
manner. Price only §i15. Fully licensed sud
warrsoted for five We will pay $1,00
for asy machine that will sew a stropger,more
beautifal, or more elastic seam than ours, It
makes the * Elastic Lock Stiteh.” Everysec-
ond stitch can be cut, snd still the ~loth can-
pot be pulled spart without tearing Jt. We pay
Agents from $75 to $550 per motth and expenses, or &
commimsion from which twice that amount can be msde.
Address SECOMB & CO., Boston, Mass., New York Clty,
Pittsburgh, Pa, (mcaco 1ll., or §t. Louis, Mo,

DRILLING MACHINE

FﬂlYAlll[ 'lAblAL IHllTl
TICAL PECIAL IRIZOSTAL

THORN L D;HAV!-.N & CO. PHILADELPHIA.

JUST OUT.
Science Record

FOR
1874
( *.
-
g HIS NEW AND
( splendid snnual book
presents in trief form the
most Interesting Facte
and Dmwcovenes 1o the
YAriour Arts and Sciences
that have transpired duo-
ring the precoding year of
title, exhibfting in one
g view (e Genersl Pro-
gress of the World tn the
following Departments:
L~CHEMIBTRY

.
LECTRICITY
Ll HT HEAT. bm ND
“TE( H\lll.()(;f—
l’rrmvlng New and
Usefar luventions ana
Discoy rm-l rcln\lng Lo
THE AR

5-|«)1A\\ 'AND HOR-

TICULTURE.

RICULTU

ONOMY,
-A\‘ATVHIA H)’l)lf'A
THYILVAPH( JTICS, HY -

. -L"ATI RAL HISTORY
D
10. —‘PIM 1 UITV}{E AND ¥ l e’
u

12 -METEURULA
GEOGRAVHY MY, ‘H’MKH»HHAL PFHYBICS

B ~GEULAGY AND LOG
m-urw;-mu\ MINERA z
BIOGKAFHY,
oL wWhe dﬂau L0 ba wall informed concern
t?r'wno.l Of the Arts and Sclesces should bave »
CopY of BOIRNCE KRooxD. 1i 1s & most 15 Lerestion aB¢
walsable Book, -:'4‘ rhould have s place 1o avery House

nm 1o ey
"l.'gvo Bsnﬁmun Bound. With Eagrav

[ 25
"ﬂan nmtow”r'-sa the country reost
the price. A Mbersl @iacount U the trade snd o can
waasers. Forsale st all the priscipal Bookstores.,
UNN & CO., PUBLIsHKRS,
3 l’-rk l.o'. New York (Jlu.

TR BOLENTIFIC AMERICAN will bs seat on
snd ose copy of BULENCE RECORD on receipt of 86,

RECORD FOR 1873, 1873, aod
lo'lr'o:gytlw 8250, For the three Yo Qmes !U’ld

Ewgrovings moy Aead advertieements af the pame rato por

EXTRACTS FROM

IH'I()I"'

orlrd nud rn plied

% ASHESTOS f;()r\
ASBEST lor rop -lnng leaks of n

A‘illls.‘t'l‘(m llml lfll FELTIN

for descriptive Pamphlots, Price Lists, &o 1BERAL
DEAL

5.

Patentee and Sole Mnnul’nrtnn-r.{
PlTAhLIl"ll‘ mn H W

REGULATORS B n 8 T u/:(’."l: l‘&‘;“\ls
MURRILL & KRIZER, 44 Holllday St., Balt.
IMPROVED 1874,
DOUBLE ACTING
BUCKE1-PLUNGER

Stegmps

VALLEY MACHINE COMPANY,
Basthampton, Mass,

BABBITT & HARRIS
Patent Piston Packing

hits for sale for Shops, Rallroads, &c¢
fllccmrs. to be genulue, must bo filled out on a
prlnlml form, with Steel Plate Eugraving of my Englne
at head of page.
Any party having a vrrlurn license, Is requesied to ro-
turn [t at ones to e, w rinted one will be (ssned
fnstend, WILLIAM A, IIARI IS, Ballder of Harris-Cor.

::'ll:;nr:'ln:llr Il:l.lul’:-l'llﬂ?'lr.'; qupil awardod 1870,
© beat article in the Market
AMERICAN INSTITUTE "lc vory strong, repels wator off
recommond it to all as th t‘« tin use,’
HTO% If()?l"l\ AL -d-pu--j for steen or fat roofs in ﬁr imates, and oan ocnu Iy teans-
» s farnishied 1o rolls contaluing 20 square feot each, ;mpurd 1o strong ok 10&
¥ COATING for restoring and preserving roofs, In 5, 1, And 20 wallon Kege and barrels,
ANI\I-‘RTO\ I'A”*T [u! Bhingle and Tia roofs, and &1l outside work, 1o 1, ,and 8 pnl, una kKogn, and bbls,
11 kinds on Roofs, 1In 10 1b, p-ll- W oand %0
ASHESTOS BOARD and PAVER, SHEAT UIQ

Ml.ll"- {

(£] FKLI‘N A“ﬂlﬂ\’l‘()l &o,

These materinls are prepared "'l")‘ for lunl wnd are put up for aliipment to all parts of thiy w

and
INDUCEMENTY 10 GENERAL Jlﬂlff'l?dh'rd

JOHNS, 87 Malden Lane N Y

=

NEW YORK SOREW
MANUFACTURER,
MACHINE BCREWS of all de.
seriptions <Iely!nlcomurll|lonln
prices and quality. hu.rnl Mx-
Daws, Exhibitions 1852 & 1867,
C. DUCREUX, Au L

o Ellzabeit, N, ¥,

ENGINE LATHES, D &o. Ko dlor l'rlc Lll!.
NEW uAvk rdc l{ é
ow l'ﬂl.

Portland Cement.

8. L. Merchant & Co. 76 South 8t,, New York. A Prao-
tical Treatise on Cement furnished ruaxs,

BOY

Mill!‘urnishi;lg

are tho Iargest {n the Unfted States. They make Durr
Millstones, Portable Mills, Smut Machines, Packors, M1l
Ploks, Water W hnltl-'la. Iull:l-y'c and ?ennnx, wcclnlly
adapted to four mills, Bend for catalogu

4 J. T. NOYE & SON, Bufulo, N Y,

0 PARTIES BUILDING AND USING
Steam Englues—The undersigned call attention to
remper's Patent Adjustable Cut-off. Operated by the
governor. Can be applled to any Engine. Send for a
clrcular,to  PUSEY, JONES & CO., Wilmington, Del.

OPE.

fohn W. Mason & Co., 43 Hroadway, New York.

1lss Engines, Providence, . 2
‘Works

B U l L D E R Bond for Ontalogue, A.J.BICK-
NELL & CO., ¥1 Warron st,,N.¥.
r I‘ANNATE OF SODA is not Patented, and
cannot be Patented, Thomas's ¥luld Tannate of
Soda ix a perfect Success for removing scale from Steam
Bollers, WITHOUT INJURING Borues, It has removed
Bushels of Scale from Siogle Bollers, thereby uvtns
Tons of Coal. It saves 20 times Its coat in Fuel, an
saves 20 times 1ts 0OML In re l(n of Bollers. Bold in
Bols, 500 1b,, % Bbls. 250 1b,, X Bbla, 18 Ib ll me lovr
price of 10 cents per pound—lru than one lh rice of
other preparations, snd superfor to all olh«n. ddress
orders to N. SPENCER THOMAS, Elnira, N.

IDDER'S PASTILES—A Bure Relief for

Asthma. STOWELL & CO. Charlestown, Mass,

MELTING 30 TONS

SSTOWNSEND GEN: AGT 31 LIBE

500,000 (25 |RON MELTED IN 8+ HOURS.

MESS THWAITS &8 CARBUTT
MAKERS ROOTS BLOWER ENGLANDJ,

“KWUSED TWO N2 5 ROOTS BLOWER WHEN CASTING
THE 250 TON ANVIL BLOCK

MAaR 9 v IB70,

ABBREVIATED LETTIR

IRON PER HOUR.

| SHALL IN FUTURE EXCLUSIVELY RECOMMEND THIS BLOWER’
PH.& FM.ROOTS CONNERSVILLE IND.

zW. IRELAND
RTY ST.N.Y,) PATENTEE IRELANDS CUPOLA

The best Oils are the cheapest
in the long run.

ALL WHO HAVYE TRIED

E. KELLOGG’

ENG NE and SPIN]]LE
OILS

Acknowledge the Fact.

They are really good substituies for pure sperm and
tallow olls, and as free from gum or oflensive odor,
as handsome sod endure as cold tempornture as best
Winter sperm ofl, while costing constderably less.

]

KELLOGG'S EXTRA SPINDLE OIL.....01.00
KELLOGG'S XO. 1 SPINDLE OIL 1.2
H. KELLOGG'S SPINDLE OIL, 1.0
H. KELLOGG'S EXTRA ENGINE OIL . 1.10
H. KELLOGG'S ENGINE 0OIL 1.0
KELLOGG'S EXTRA CYLINDER OIL 1
H., KELLOGS'S EXTRA BIGNAL OlL...... 1.9%
H. KELLOGG'S BIGNAL 011,
H. KELLOGG'S BPERM ENGINE OIL
5
8

]

SNMEEMNNN

KELLOGG'S SPERM EYIN
KELLOGG'S TALLOW ENGINE OIL
H., KELLOGG'S TALLOW EBPINDLE OlL

==

Manxfactured only by

E. H. KELLOGG,
No. 17 Cedar St., New York.
We keep a general stock of Lard, Whale, Fish, Par
affin and West Virgiola Black Ofls, and can furnish low

grades of machinery ofl equally as good as can bs bad
tlsewhere st the prices charged. E.NK

STEAM PU MPS.

SEND FOR ILLUSTRATED CATALOGUE

GOPE & MAXWELL MFC.CO.

HAMILTON,OHIO.

IHE HEALD & SISCO
Patent Centrifu Pum 8,

VER'I‘I(‘AL & HORIZONTA
First Premiums at Now Orleans, Llnclnnnu ‘and New
York. * Medal q/ Special Auard " American
Institute, 1872,

Perfect satiafaction gnlnnlred The cheapest, most
durable, ¥opuhr and successful Pump known, for Paper
Makers, Tanners, Contractors, Brick Makers, Distillers,
ete. Pumps with engine on frame, complete, at low
fgures, for ‘v\yrckln redging, Irmigating, ete, muxn
ted pamphlet, lrn- Jreferences to parties ucmnll{m
the Pump ‘o n of the stropgest possible test on{
l' S15C0O & CO., M'tnu’me. N.Y.
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Machinery,

II"l I l Crane Bros. Mfg. Co.,

CHICAGO,

T UL HENIY HALL & CO..% Cortlandt St.

THE PULSOMETER.

The -Imx\lnt mwost durable and eflective
BTEAM PUMPF now (0 use. Will pump gritty
or muddy water without wear or injury to
1ta parts. It cannot get out of order,

Branch Dopotw:
11 Pemberton Square, Boston, Masa.
1527 Markot 8t lI||Ild(‘lp||ll s,
5% Waells Btreat, ' hicago, 111,
Bouth Weatern'E aition, New Orloans,
¥ & 51 \nrlh huoud 8t,, St. Louls, Mo.

Address JOHX A, ROEBLING'S SONS, M'f'rs, Tren-
ton, N.J,, or 117 Liberty 8t., New York Wheels and
Hope for conveylng power long distances Sead for
Circular

IRON STEAMSHIP BUILDERS,

NEAYIE & LEVY,
PENN WORKS,
“Aul\'t l.\«.l\rn BOIL rn.ﬂ .\\D m 1LD-

COMPOUND
!nl\ HI(IA r.\.

\ LASS PUMP CYLINDERS,BLOWN lnd
X m ;'; ;l'v'h {1y trae on inaide by drilling

GNAN, Glass Pamp Cylinder Maker,
Cor, Ml and Ollver Bt Hullun \lnc

large Lorponnom
aole of controlling
n of & watohman or
‘nrulman &5 the same roschies different stations of his
hoat, Bond for & Olrcular, J K BUERK,

P, O, Box 1007 Boston, Mass.

N. B~This deteotor is covered by two U, 8, Yatents
Partios using or selling theso instruments without au
‘Hority from me will be dealt with secording (o law,
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0 QO0DWIN & £, O11 City,

LUBRICATORS.

REYFUR' trunsparent Self-act-

ing Oflers, tor ]l sorts of Muchin
and Bhattiog, aro reliable In all
saving 595 Er &«nl. The
ING LUBRICA lor F
no 8.,

e )
NATHAN & DREYFUS, &"ﬁnemn..l.v

R. A Vervalen's Brick Machines,

Made st Haverstraw, Rockland Co,, N, ¥. Makiog nln
enthin of al) the brick nlcdln llw!lno. Sendforcircular,

HOUSTON'S PATENT
TURBINE = WATER =WHEEL.

Himplest, Strongest, Cheapest, Best,
In the st Hol
W"l the ‘ﬁomton .{3‘, hc

%o n-%c‘::"s
v Elhe

vern
ﬁm
ractical uuo It everyvben
emonstirating '!‘u superior-
ers.

ity over all o
son's nlln rt furnisbed on
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X & HOUSTON
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PORTLAND LEMENT,

From the best London uugrmg. l"ors b‘
A Practical Treatise on Cement furnished for 35 cents.
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THE MITCHELL SAFETY STEAM GENERATOR.

Among the many and varied forms of steam bollers which
have appeared of late years, fow, we think, will awaken more
curiosity and interest among engineers and mechanics than
the apparatus to the illustration and description of which we
devote our initial page. It consists essentially of a rotating
cylinder, disposed transversely over the fire, into which wator
is fed in a state of fine division, through s small pipe which
runs through the axis, and through the length of the cham-
ber. The revolution of the cylinder is effected by suitable
mechanism in connection with the engine to which, with the
other devices regulsting water supply, etc , detailed refer-
ence is made below. Although the idea of generating steam
in quantities by the direction of fine streams of water upon
highly heated sur-
faces has been
sought to be ap-
plied in various
ways, experiments
in that direction
have met with lit-
tle success, and
certainly have not
attained the prac-
tical results which
the inventors of
the present gene-
rator seem to se-
curs by their sys-
tem

turn into a reservoir beneath the valve, until the steam pres-
sure falls below sixty pounds, when it will again re-enter
the cylinder. If, however, the full steam-producing capacity
of the boiler is belng used, the rapid withdrawal of steam
will diminish the pressure to, say, thirty-five pounds; hence,
again the water will continue flowing out at a pressure of
twenty-five pounds—the difference between sixty and thirty-
five—and feed in just sufficient quantity to maintain a steady
supply. The inventors, therefore, claim that the generator
is perfectly secure agninst explosion, because the supply of
steam is constantly made equalto the demand, and because
the pressure cannot exceed that of the limit set by adjusting
the wvalve which admits the water; and this adjustment

may be set at the highest pressure which it is safe for

Referring to the
engraving, the cy-.
linder, A, which is
constructed of or-
dinary boiler iron,
riveted, rotates on
friction rollers un-
der the trunnions,
P, Into this, water
is infected by
mesns of the steam
pump, B, through
the feed pipe, C.
The Iatter passes
through the axisof
the cylinder, and is
plugged at ita ox-
treme end where it
rests upon the trun.
nion. AtD acheck
valve is provided
which prevents the
return of the wa.
ter to the pump.
F is the pipe which
conducts the steam
to the pump,
through the regu.
Iating walves, €
and H, the latter
of which is set to
close st the re-
quired pressure of steam, and so stop the motion of the
pump The valve, (i, serves & similar purpose whensver
the steam is lowersd twenty-five pounds below the desired
pressure in the generator. The overdow valve, I, is sat at
the same pressare as the valve, H. The steam passes through
the stationary steam pipe, K,inthe packing box through
plpes, L L, and 1+ dischargsd st M, to the engine or where
ver roquired. Bolted to the flangs of one trannion i4s worm
goar, O, which rotates the cylinder by mesoy of & balt from
the engine on the pulley. A steam dsmpor rogulator is at-
tached to the dsmpsr in the smoke plpe at Q. the weight on
the lever of which ls so ast that ths dampoer will tlrnn'am a
requiged pressure of steam bsing obtalned.  Bafore the fire
fa atarted, three or four inchies of witor ars admitted into the
gensrator by working the pump by haad. Aftsr steam isup,
the pump Is actuated by the pressure and Is subsequently
self-regulating.

No further description s, we think, necessary to lnsure a
comprebension of the mechanism of the Invention, as the

parts are quite simple and their uses easlly apprehended
from our {llustration. It remsaing, therefore, 1o consider the
merits and practicsl advantages which the Inventors claim
for thelr device,

We have alteady pointed out that the prossure of water
entering the eylinder may be regulated at will. Let it be
supposed that this is fixed at sixty pounds per square inch,
1t is clear that, ss long as the pressure of steam within the
genemtor is below this limit, the entering flow will contlnue,
but the instant It arrives at or oxcesds the same, then the
supply must cease. The water secking o vent will then re

THE MITCHELL SAFETY STEAM GENERATOR.

the boiler to undergo, There are two resalts which theen.
tering water can produce; fiest, if the cylinder bs highly
heated, steam will bs mads as fast as the water is supplied,
Bat, 89 ws have already statsd, the momont the fixed pres.
surs s excseded, the overflow valve opens, and the supply is
stopped until the steam is worked off sufficiently. The other
rosult ls the reverse of this, and consists In Aoodiog the cy-
linder, when ths sams is not hot enoagh to make the steam,

dense, it is carried around by the rotation of the cylinder,
and literally, before it has time to settle, is blown out of the
trunnions by the force of the steam. The inventors inform
us that new boilers clear themselves of dirt or chips left in
them after manufacturing, and that the interior of a cylinder,
after two years' continuous use, on examination, presented
the appearance of perfectly new iron.

The saving of fuel effected is claimed to beone third. That
a certain amount, whether greater or less than thus estima-
ted, must be saved s evident, both from the non-formation
of seale, and from the fact that there is no large body of
water, or even s quantity of flues, etc., to heat to 212°, be-
fore a particle of useful steam is obtained. Only the iron

This pecessarily eannot produce explosion, while, to obviate
the ditizulties which might bs caused by the overplus, the
valve Is so sot that the superior pressure of water above It,
oxeseding that of the steam balow, brings it to its seat, thus
stopplog the water supply. The water in the pipe, C, it will
ba observed, 1s continaally surrounded by steam, and is also
heated by the exhaast, so that It Is, the Inventors nssert, al.
ways kept at the bolling point

The gonemting oylinder rotates over the fire at a speed of
about two revolations s minute; thus, It Is clalmed, heating
the Iron of which It s composed to an equal temperature
throughout, so that even expansion and contraction necesss
rily follows. The crown sheot and other metal around the
fire box of ordinary boilers, as Is well known, ususlly first
deteriorate, owing to thelr being subject to unequal con
traction and expansion, dus both to the excess of heat there
applied over other portions of the generator, snd to the shift
ing of the water line. The form of the present apparatus, it
in claimed, necessarily precludes this defect, and hence its
durability is largely increased. The generator, in fact, has
no water line, and is all steam space, so that scale cannot
form therein. When the forelgn matter in the water becomen

itself has to be raised to a suitable temperature, and
steam will at once be
produced, an opera-
tion occupying hard-
ly a minute of time
after the water is
turned on, or barely
tweanty minutes after
starting fires. More.
over, the water is
kept in constant agi-
tation, and thus the
formation of steam is
again expedited. In
& word, the force is
made as it i3 required,
and not stored up in
& regervoir—a point
which seems to us to
set forth more clearly
the advantages of the
system than any oth-
er we have adduced.
The apparatus is easi-
Iy managed, occupies
about two thirds of
the space of the or-
dinary tubular boiler,
and weighs one quar-
ter as much.

We recently had
occasion to inspect
ono of these boilers
in actual operation at
the Empire Laundry,
one of thelargest as.
tablishments of its
class intheworld. The
proprietors state that
the generator, which
is 6 feet 6 inches long
by 3 feet 8 Inches in
diameter, has taken
the place and does the
work of two return
flue boilers, each 24
foet long by 4 feet in
diameter, having two
14 inch flues in each,
[t has also effected a saving of thirty per cent of fuel, al.
though the eapacity of the drying closets in the laundry has
been doubled. With the old bollers 85 pounds of steam
were needed to keep up 116 revolutions of the engine. With
the Mitchell generator, 45 pounds pressure to'the square inch
In the bollers is found to be sufficient. The engine used is
rated at 60 horse power.

For rights of territory, further information, ote., address
the inventors, Messrs, T. & T. H. Mitchell, No, 320 East 534
street, Now York clity,

If You ‘““Go Woest,” Young Man.

To both single and married men in the East who have de-.
cided to go West, we would whisper in their ears one thing
which, If heeded, will be of value to them, It is this: Aveld
& 100 common error, that of puffing yourselves up with the
notlon that you are golug West to show the natives how to
work ; that out there you will be looked up to as somebody
unusually smart In your line,  The Weatern people estl-
mate » man by what he really Is as & mechanie, and do not
give him credit for what he is not. True, if you are heralded
s a workman of superior akill, they await your coming anx-
lously, and will Iay nothing in the way whon‘yon have stripped
off your coat and are one among them, Buat the moment it is
discovered that you have been overestimated, all your plead.
ings about ‘““how they do it Eust " will avall nothing. Hupe
dreds of instances have come under our abservation

workmen from the East have gone West Inflated con- _

ceit, and, when they were put to the test, were found almost”
worthless.—Carriage MontAly,
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DECISION OF AN xironuxr PATIIT LITIGATION.

For nearly twenty years the monopoly of mekiog glycerin
from fatty bodies by the action of highly heated water under
pressure bas been held by the owners of the Tilghman patent ;
and various parties, supposing the patent to be valid, have
paid tribute to the monopoly. Its days are, however, num-
bered. The Supreme Court hes decided against the patent,
in two cases brought against R. A. Tilghman, and the com-
plaints are dismissed. These cases have been carried on for
a long time, and have been heretofore devided by the Circuit
Court in favor of the patentees. They have involved the em-
ployment of much legal talent and the examination of many
peientific witnesses, The Supreme Court now reverses the
Circait Court decisions, and requires the plaintiff to pay all
the costs. These will necessarily be heavy.

The Supreme Court held that the scientific witnesses who
were examined differed ¢o widely in their testimony that
they gave little aid to the Court in settling the question.
The Court wss therefore compelled to depend chiefl; upon
the compurison of the descriptive portions of the specifica-
tions, and came to the conclusion that the results aod pro.
cess claimed by the patentee could not be realized in the
manner described In his specification, and that the defendant
did not make use of any process covered by the original pat-
ent. Among other things it appeared, from the original
specification of the inventor, that it was necessary for him,
as 8 matier of safety, to use an apparatus capable of stand.
ing the enormous pressure of ten thousand pounds to the
square inch, although he expresses the opinion that an actual
working pressure of two thousand pounds to the square inch
would enswer.

The defendant only needed three hundred pounds to the
inch to make his process succasaful.

In g0 simple a matter as the effects of hot water upon
grease, it would seem as If scientific experts ought to be able
to give intelligible information to the Court. But in this
ease they only succeeded in contradicting each other. This
Is, however, explained by the Court in its remarks as follows :

“* Chemical and mechanical experts were examined as wit-
nesses on both sides in about equal numbers, Those called
by the complainunt expressed the opinion that the patented
process may be applied, by the means and In the mode of
operation deecribed in the specification, so as to accomplish
useful results, and of a character to give commercial value
to the new product, On the other hand, those examined by
the respondent express opinions widely different, and most
or all of them are of the opinion not only that the means and
mode of operation described in the patent cannot be so ap-
plied that the invention will be practically useful, but seve-
ral of them state that the attempt to apply it without the
exercies of extisordinary precautions must be attended with
danger to the operstor,

* Most of the expert witnesses mnde experiments in apply-
Ing the process, and In the course of their examination were
required 1o state the results of the same as supporting thelr
opinions : but experimonts made, as most of these were, with
small spparatas, admitting only & small chiarge of the fatty
substance or mixture to be trented, are not entitled to much
weight in determining such an issue, however satisfactory the
apalysis may bave been 1o the chemist who conducted it, as
tho iseue necessarily juvolves very difficult questions of
mechanics as well an of chemistry,

“ Taken ne & whole, the evidenes convinces the Court that
the patentes never did succeed In Introduclog his invention
Into practical use, by the means and in the modo of operation
doseribed fn the speclfication, to wuch sn extent ns would
warrant the Court in finding that lssue In his favor.”

7 |the object of the contributions, which will serve to establish

248 lmade to the Treasurer, Mr. J. M. Barnard, room 4, No. 18

45 | tended. However great it may be, it certainly must fall far

Scienfific  Dmerican,

THE AGASSIZ MEMORIAL.

No more fitting monument of the great naturalist so Iately
passced away can, we think, be reared than that which al.
rendy exists in the Museum of Comparative Zoology at Cam-
bridge. Begun by him and for years the cherished work of
his 1ife, the collection hias grown steadily in extent and value
until at the present time its renown is worldwide. It was
founded by him, with that spirit of self abnegation which
characterizon his life, not as an evidence of his own match-
lews #kill and profound learning in the study of Nature, but
an A menny of education to others, and as a school to be opon
to all who might desire to possess themusolvos of the vast
store of Information encloged within its walls,
Agnsaix Inbored as a teacher, but not from books nor of the
learning of others, but rather as one who, a preceptor in the
truest sonse of the term, points out to his pupils the menos
by which they may question Nature for themselves and
obtain their knowledge from her infallible responses. There
is a particular appropriateness therefore in the plan pro.
posed that the teachors and the pupils of the country
should coneribute the funds for n suitable memorial in his
honor; and the selection of the Mussum above referred to ng

iton o firm, enduring basis, is the most creditable and suita
ble that could be made, The money, which it is suggested
ahall be collected on the birthday of Agassiz, May 28, 1874,
is t0 be set apart and known as the Teachers’ and Pupils’
Fund of the Agassiz Memorial, snd remittances are to be
Exchange street, Boston. Every teacher or scholar who de-
the memorial, is invitedto do so. We trust that, without
doubt, the sum raised will be sufficient for the purposs in-

short of repuying the debt of gratitude which from the coun-
"3t | try to Agassiz is so justly due.

THE GENESIS OF THE HORSE,
The specialized structure of the small group of animals, of
which the horse is the chief member, used to form one of
the strongest supports to the theory of specific creation. No
other mammals depart more characteristically from the ave-
rage type, and none seemed to show more positive proofs of
design in the adaptation of the modified parts to suit the pur-
poses of man.
Curiously, the same order of animals is now among the
best supporters of the theory of evolution, When Cuvier
found, in the tertiary beds of the Paris basin, the horse like
yet characteristically distinct remaing of the palaotheria (one
of which was figured in the ScieNTIFIC AMERICAN of April
4), they seemed to him to offer to the evolutionists of that day
a problem of the toughest sort. By what process could the
single-toed Liorse be evolved from these many-toed predeces-
sors, in the short time that had elapsed since those compara-
tively recent beds were deposited, and where were the con-
necting links ¥
With the progress of geological discovery, other fossil
forms, more or less closely allied to the horse, came to light
in various parts of the world, and with each addition the
line of descent seemed to be more clearly marked. When
Darwin wrote his ““ Origin of Specles,” enough was known
to justify, to his mind, the hypothesis that the peculiar legs
and feet of those animals had been prodceed by a long course
of variations from the less specinlized forms of former pe-
riods ; and he expressed the belief that, though they had not
been, and might never be, discoverod, the intermediate forms
had made a continuous series. By his opponents this confi.
dent belief, in what no one had ever seen, was taken as evi
dence only of his abandonment to theory. He had createda
system, they said, without substantial basis in fact, then ar-
gued the existence of improbable facts, because the theory
called for them. * Show us one of those hypothetical con.
necting links,” they replied, ““and then your doctrine will
huve something to gtand on,”
A# In many other instances, so in this, increasing know-
ledge has proved Darwin right, and his critics wrong. One
by one the predicted connecting links have been discovered,
to the number of thirty or more, and the horse's pedigree is
now practically complete for severnl geologic periods.

In his annual address before the London Geological Socie-
ty, in 1870, Huxley reviewed the cane as it stood at that time,
muaking out a tolerably complete lineage, connecting the
horses of today with the fossil horses of the quarternary pe-
riod, the Zipparion of the later tertiary, and the anchithe-
tium of the middle tertinry, or miocene period. The process
by which the lust named hind been converted into the modern
horso was one of more and more complete deviation from
the average form of hoofed mammals, The anckitherium,

for example, had three servicenble toes on the fore foot. In
the Aipparion, the lateral toes did not touch the ground. In
the horse, thess supplemontary hooflets have disappeared,

and nothing remains but splints of bone to hint at the va
nished digits. Corresponding changes wont on in other parts
of the skeleton, Though the specialization was less marked
In the anchitherium than in the Aipparion or the horse, yet,
84 compared with other mammals, it was still great, In
view of these facts, the speaker ssked whether it was not
probable that, If we were to pursue the lovestigation to the
coenne period, we should find pome quadruped related to the
anchitherivm, ss hipparion s related to éguus, and conse-
quently departing less from the average form,

T'he intimation has been Justified by the discoveries of later
yours, especinlly In our own country, where the line of de-
scent appears to bo more direct and the record more comploto

o anuther column we give a brief resums of the findings
of the Court,

tollowing genera: Orohippus of 16 &
anchitherium of the miocens ;
pus, and pliokippus of the pliocens, lli m
ternary and recent.”

The development in wize, from the earliest form
Intont, was something remarkable, The orehippus
tho size of & fox. Tho miocene forms were as large as
sheep, Hipparion snd pliohippus equalled the aes
while some of the quarternary equine fosmn rivaled themo-
dern dray horse, Accompavying this change in size, the spe-
cies of the saccessive genera exhibit an increasing concentra-
tion of the limb bones, and & progressive elongation
head and neck, with corresponding medifications of
The changes in the limbs wore steadily toward their dmpu
fication by the enlargement of their axial element and
reduction of their lateral ones. Asn part of this
the numberof toss was reduced, until the third tos s
remained effective,

The nature of these changes is shown in the accompanying
dingram, showing the forefeet of the typical genera of the
nerles,

The orohippus bad all four digits on the fore foot well de-
veloped, with three toes on the hind foot. In the mickippus
of the next period, the fifth tos hus disappearsd, or is only
represented by s rudiment. The Aipparion, as slready no-
ticed, has three toes, but the outer ones have ceased to be of
use. In eguus, the last of the serien, the lateral hoofs are
gone, and the digits—except in rare cases, as pointed out by
Darwin in his great work on “ Animals’and Plants under
Domestication "'—are represented by rudimentary splint
bones,

The changes in the head and neck, though less fandamen-
tal, steadily approximated the character of the modern horse.
It is an interesting fact, adds Professor Marso, that the pe-
culiarly equine features acquired by orokippus are retained
persistently throughout the entire series of succeeding forms.

But how came the orokippus with its specialized character-
istica? As Huxley looked fora less specialized form than
anchitherium in the eocene, 8o Professor Marsh infers an
earlier ancestor of the orohippus, perhaps in the lower eocens,
with four toes on the hind foot and five in front, and to this
n #till earlier ancestor, possibly in the cretaceous period, with
five toes on each foot, the typical number in mammals,

Since it is impossible to say with certainty through which
of the three-toed geners, that lived together during the plio-
cene period, the guccession came, Professor Marsh muakes the
interesting suggestion that possibly the later species, which
appear generally identical, may be descendants of more dis-
tinet pliocene types, as the persistent tendency of all the
earlier forms was in the same direction.

THE SUPPRESSED MEMBER AGAIN.

Not long since we noticed some of the manusl evils re.
sulting from the customary repression of the left hand, and
advocated, on physical grounds, its culture equally with
that of the right hand. It seems that thero are not less
cogent mental reasons for developing the two sides of the
body Impartially,

It ls coming to be well known that mental development 14
the result of properly directed physical training: that the
brain grows in size and power by the varied exercise of the
senses and the will in mechanical employments quite as
rapidly as by purely intellectual efforts in study or other-
wise, It is equally well known to physiologists that most
men are one-sided in their heads as in their bodies. The
two halves of the brain are rarely developed symmetrieally,
a8 way be readily seen in the * conforms” or head mensures
accumulated by hat makers supplying individusl customers.
To somyu extent, the difference in the contour of the two sides
of tho head may be due to unsqual pressure on the nurse's
arm, or to the habit of lying chiefly on one gide while sleep-
ing, thus cau i g a permanent displacoment of the walls of
the skull; but the main reason appears to be our ouve sided
habit in education.

In his fourth lecture bofore the Lowell Institute, Boston,
of which we print a resumd on another page, Dr. Brown

Séquard observes toat the study of the facts relating to the
brain has led him to bellove that “ each half of the brain—
puradoxioal as it may seem—Iin a whole brain,” each lobe being
normully competont to perform all the functions of both,

not 8o vigorously, of course, as the two acting together, yot
with apparent comploteness. Unfortunately, however, the
most of ug ure slnglo brained ay we are single handed, and
for the pnmo renson,  We fall to do what iy really needed to
glve us two working brains. * There is no question, con-

than has been found in the Old World, It reaches clearly to
the eocene period ; and the romalins already known supply—

cludes this skillful observer, ** that it is our habit of making
use of only one side of the body that connigns to one half of
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the brain—the right side—the faculty of oxpressing ideas by
speech,  If we developed both sides of our body equally, not
only would there be the benefit that we could write or work
with the left hand as well as with the right, but we should
bave two brains instead of one, and would not be deprived

:f‘!tho power of speech through disease of oue slde of the
rain."”

HOW A GREAT DISCOVERY WAS MADE,

M. Claude Collas, a celebrated Frenoch chomist, communi.
ontos to Les Mondes an interestiog paper on how digcoveries
aro made. To M. Collas is due the honor of first rocognizing
nitro-benzol, or, ny it is bettor known, essence of mirbane, &
yellowish oil derived from conl tar, haviog o very sweot
taste and an odor strongly rosembling that of bittor slmonds,
which latter peculinrity bas lod to its extended use in per
fumery. In telling the story of how hoe found this substance,
ho snys that, during the yonr 1848, ho way ongaged in re
searchies with a view of utilizing industrislly the quantities
of 1ight oil which, haviog no employment and hence very
small value, filled up the cisterns in gas housos. It was at
that time worth about ono cent a pound, After valnly en.
deavoring to solve the problem for some time, M. Jollus was
about to relinquish the task, when it occurred to him to treat
the oil in tho same maoner a8 gun cotton, that ls, with o
mixture of movnohydrated nitric scld and sulphurie acid,
“* After the operation, the acids being separated by water,”
he says, “I wasastonished to find at the bottom of my ves
sel n yellow button. The oil, at drst lighter than the water,
had become heavier, and hence sunk. I touched it with my
finger and rubbed iton my hand, when the strong charncter
istic odor at once became forcibly apparent, 1 had found an
essenco which, at the cheapest, could replace n substance in
great demand, and which was worth, instend of five contimes
(one cent), fifty francs (ten dollars), a pound.”

This discovery of mirbane was, however, only the prelude
of the greater one, subsequently made, of the magnificent
colors which could be derived from the nniline obtained by
its deoxidation by means of nascent hydrogen evolved from
ron filings and acetic acla, In 1856 Perkin obtained from
aniline the beautiful violet color known ns mauve, and since
then the dyes thus derived have been produced to such an
extent that their value to industry is almost beyond ealoula-
tion, The little button of mirbane, however, in the modest
Iaboratory of a Parisian spothecary, was the germ from
which the whole grand series sprang.

There seems to be a kind of fatality about great discoveries

which brings them forth inits own time, Men stumble across
valuable ideas, aud learn important truths too soon, which
lie dend during their life time, only to be appreciated by the
world stter theic death. The history of nrts and sclences
abounds in examples, Farnduy, in 1825, found benzol in
the tnrry residues of gas works, but that illustrious chemlist
obtained neither fame nor profit for his discovery, which
would doubtless have remained buried in the archives of the
British Royal Institution until the attention of the scientific
and indastrial world was drawn to the chemical properties
of the sabstance, almost forty years later. Again, it often
happens that discoveries escape those who are, by accident,
‘placed in the very position to seize upon them. M. Collas
cltes, as evidence of this, the case of a French chemist who,
in 1846, made a yellow dye for silk by the action of nitric
acid oncoaloil. The peculiar odor of the mirbane, which he
must have produced, escaped him, and he failed to recognize
the new substance which he had obtained.

.

THE ORIGINATION OF SCREW PROPULSION.

In our columns of correspondence this week is an interest-
ing letter from Mr. C. H. Delamaster, proprietor of the well
known Delamater Iron Works in this city, relative to the sub-
ject of the first practical application of the screw propeller
1o marine propulsion. Mr, Delamater considers that the
practical establishment of the art is due to Captain John
Ericsson, and tacitly takes exception to the reference in our
recent blographical notice of Sir Francis Pettit Smith, in
which we ascribed o large share of the honor, of introduciog
the propeller, to that inventor. Tho subject is a very inter-
‘esting one, and the issue raised renders a slight historical
retrospect necessary to the formation of an intelligent opin-
lon.

It is certain that, for many years previous to the date of
either Smith's or Ericsson’s patents (1830), experiments had
been made proving that vessels could be propelled through
the water by means of 4 screw. But the inventors were
either deficiont in persistency of effort, or they found that,
a8 I8 very often the case, the times were not ripe for the in-
troduction of #o radical an innovation. It is, therefore,
fact that, when Smith and Ericsson took up the subject, no
‘vessel of the kind was in actual employment; and so far as
puat exporiments oxtended, the simple fact of their ubandon-
‘ment, or rather non-continuation, held out & prospect for fu-
ture inventors far from eacoursging.

‘As our correspondent stutes, Ericsson's patent was ob-
tained about & month and & half subsequently to that of
Bmith, but while the first trial of Smith's boat was made in
May, 1886, immedistely on the granting of protection, Erics.
son's experiment did not take place until April 30, 1837.

Fhe Ogden, bullt by Ericsson in the latter year, was un.
doubtedly successful, but Smith’s first vessel was equally
80, forshe mads & voyage of 400 miles, and averaged a speed
~of B koots per hour, Hence, while both ships proved the
- walae of the invention, Smith's was undoubledly tirst in so
doing, in point of time,

Bmith's successful operation of his plan before
of the Admiralty resulted in the buildiog of the

Archimedes, and the making of a long voyage around Eng:
lnnd and to various points of Kurope. In 1840 and 1841 the
Rattler was bullt for the navy, and in the same years mer-
chant vessels were constructed st Nowcastle, Londonderry,
aond Hull, These ships were fitted with doublethreaded
sorows sot in the dead wood. Ericsson’'s vessels, however,
had the blade screw, similar to that now employed. It will
be seen that the course of the two Inventors was very noarly
parallel up to 1839, when Ericason bullt the Stockton and
started her acrosa the Atlantle,  The successful completion
of that voyage resulted in the purchase of the vessel by the
Dolaware sod Raritan Canal Compiny, and her subsequent
u4e 08 u steam tug in the Delawnre and Schuylkill rivers,
While Smith was comparatively succossful at the outset in
gatning the support of the British suthorition, Ericason was
not so. In face, however, of henvy odde, he was the first,
us our correspondent states, to place a boat in nctunl com:
morcial use in Eogland, equally the first similarly to intro-
duce screw propulsion in Amerios, and also in France,
Bourne, in his *“ History of Berew Propualsion,” in summing
up the respective merits of Smith and Ericsson, loans to the
sido of the former in agcribing the welght of praise, Erics.
son, hie says, bad the advantage of belog a skilled mechani
cal engineer, while Smith was merely an amateur; but in
almost the following sentence he renders the effoct of this
assertion nugatory, by stating that Smith accepted expedients
kuown to engineers as hils starting polut, and hence submit.
ted to the use of gearing in bringing up the speed of his
screw, while Ericason “‘threw the dogmas of the engineers to
the winds and coupled the engine mmediately to the pro
peller.” Smith, however, showed great genius and resolute
perseverance, and, go far as simple priority of time is con-
gidered, it is wrue that he maintained the lead ; but the credit
for this, in our beliof, falls far short of that due to Ericsson
for his extended practical npplications of the system, Both
courses of the two inventors were remarkable for successful
issues. It may even, snys Bourne, be probable that the ex-
ertions of either would have sufficed to introduce the screw
into practical operation, but their simultaneous prosecution of
the same object was not nevertheless n wuste of power. The
progress of each, therefore, was stimulated by that of the
other, and their united force acted more powerfully upon
the public, and procured for the screw a readier and wider
introduction than could otherwise have been expected. Nei-
ther invented the screw, but both revived it.

‘While, however, opinions may be and probably will bedi.
vided as to the question above discussed, so far as Ericason
and Smith are concerned, a careful search through various
authorities reveals the fact that to neither is justly due the
credit of first practically demonstrating the ability of screw-
propelled vessels to make sea voysges, s merit which Mr.
Delamater seems to claim for Ericason. That honor is due
to Robert L. Stevens, of Hoboken, one, says Mr. Scott
Russell, to whom ““ America owes the greatest share of her
present highly improved steam navigation. Mr. Stevens’
futher, Colonel John Stevens, was associated with Living-
stone in his experiments, previous to the connection of the
Istter with Fulton, and had persevered in his experiments
during Livingstone's absence in France.

Fulton's boat, however, was first ready, and obtained an
exclusive privilege from the State of New York. Being ex-
cluded from the Hudson and all waters of the State, Stevens
conceived the bold idea of taking his steamboat by sea to
the Delaware. He did so, and thus not only demounstrated
the possibility of screw propulsion, but he used a bladed screw
in the open sea. The engines and screw used are still in
existence. To Stevens, then, is due the credit of being first
in the field to prove the practicability of the system; to
Smith that of first, after a long period of years, reviving it
and re-demonstrating its value; while to Ericeson,-finally, is
due not merely also its revivification, but in addition the first
practical application of screw propulsion to the necessities
and requirements of commerce in three great countries.

-

ARTESIAN WELLS,

A recent question which appeared in our column of answers
to queries, regarding the greatest depth attained in the
boring of artesian wells, has elicited some interesting letters
from our correspondents. We find it necessary from the in-
formation given by one writer to revise the statement that
the well in Louisville, Ky., 2,086 feet in depth, is the deep.
est in the country, as the bore sunk for Belcher's sugar re-
finery in St. Louis has penetrated 2,200 feot, while that ex-
cavated for the insape asylum in the same city has reached
the enormous depth of 3,843 feet, or in that locality, 3,000
feet below the level of the ses. This would give s water
pressure at the bottomn of 1,208 pounds to the square inch,
Another correspondent, however, tells us of a bore in the
old world which is deeper than the one last mentionsd by
goveral hundred feet. It is situnted in the village of Speren
burg, some twenty miles from Berlin, The government, it
seems, in order to obtain a supply of rock salt, began the
sinking of u shaft 16 feet in diamoter. At a depth of 280
feet salt was reached, but excavations were continued, the
dismeter being reduced to 13 inches for 4,194 feet, nt which
point work was discontinued, the bit still rewaining in the
salt deposit, which thus exhibits the prodigious thickness of
3,907 feet.

The supply of water from an srtesian well is practically
inexhsustible. At Aire, in Artols, France, & well, bored
over & century ngo, has since then flowed steadily, the water
rising 11 feet above the surface at the rate of 250 gallons
per minute; and at Lillers, in the ssme country, one well
has yielded a continuous steam since the year 1126. This
fact, coupled with that of the large amount of water deliv.
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ered, renders the nrtesian well of the greatest value for the
irrigation of desert plains, Up 1o the present time, rome
peventy-five shafts bave been suok In the Desert of Sshars,
ylelding s sggregate of 600,000 gallons per hour. The effect
of this supply is sald to be plainly spparest upon the once
barren soil of the desort, T'wo new villogea have been built
and 150,000 palm trees hinve been planted In more than 1,000
now gardens, Water, It In stated, In reschied at a very slight
dopth, In some coses hardly 200 foet,

The success sttending the efforts of the French engineers
in Africs hasled to the excavation of numerous wells in
the dry alkali plains slong the live of the Union Pacific
Railrond. Thero is & desolute and arid section,extonding along
the Bitter Creek valloy for u length of about 120 miles, and
varying in width from 20 to 060 miles, Sioce the building
of the road, water trains hiave been runving over the whols
distance, supplies being obtalued from the Green and other
rivers, Thbe cost of runnivg these trains was about $80,000
n year. It became therofore absolutely necossary to producs
some other means for getting water for the locomotives, and
to the miners working in the conl mines along the route,
The only relief availablo was in boring artesian wells, and &
correspondent of the Zribune suys that, last year, six were
begun, The subsequent success bas been all that could be
desired. The first well Is at Scparation, 724 miles from
Omuhn, and the last ons is st Rock Springs, 882 miles. An-
other is in progress at Red Desert, The well at Rock Springs
is 1,145 feot deep. There are layers of clay mixed with
sandy loam, clear sand, and water-worn pebbles (in which
the supply of water is usunlly found), layers of eandstone
of varying degrees of density, and beds of sulphate of alumina
and iron chemically combined, resembling the peculiar bluish
clay of sgome of the surface soil. The Rock Springs well
risen 20 feet above the surface, discharging at the latter 960
gullons per hour, The water in the various wells, it is said,
sometimes holds in solution as much s 280 grains of mineral
gults to the gallon, snd bhence produces undesirable effects on
steam boilers, It is believed, however, that for agricultural
purpoges these salts could, with plenty of water, be washed
out, when the result would be a remarkably productive soil,
whichk would be as valuable as guano, A flowing well fur-
nishing 1,000 gallons per hour will water a section of 640
ncres.

An artesian well, we learn, is also in progress at Denver;
it is nlready down 800 feet, and water has risen pearly to
the surface. The government hus appropriated $10,000 to
sink one at Fort D. A. Russell, and it is now nearly 900 feet
deep. A well 1,000 feet deep costa about £10,000; and out
on the plaine,this outlay would make s most productive farm
and might be made the nucleus of a stock range of thousands
of acres.

SCIENTIFIC AND PRACTICAL INFORMATION,

SOUTH AFRICAN DIAMOXNDS.

A note on the diamonds of South Africa was communicated
to the geological section of the British Ascociation, during
its recent meeting at Bradford, by Professor Tennant. He
said that the first diamond arrived in Epgland from South
Africa in 1867. It weighed 21 carats. Last year there was
one of 110 carats, and this year one has been brouzk; over
which in its present rough state is larger than the Koh-I Noor
itself, and which when cutdown will probably be not much
smaller than that celebrated gem. He gave a history of the
Koh I-Noor, showing how it bas been reduced from its orig-
inal weight of 787 carats to 102 carats, its present weight, It
is a great mistake, said the speaker, to suppose that, becauss
the diamond is the hardest substance known, it is not
fractured. He showed by means of a diagram the fractures
that had been madein the Koh I.Noor, and remarked that
the diamond is in fact one of the most brittle stones we know
of.

ACTION OF LIGHT ON THE ELECTRIC RESISTANCE OF
SELENTUM,

M. Sale, in experimenting on the electric conducting power
of selenium, which varies with the degree of light to which
it is exposed,as described on page 198 of our volume XXVIII,
says that, after careful experiments, he concludes that the
effect of the light is not produced by the chemicsl rays,since
the maximum of diminution is obserred in the maximum
point of the red rays. Neither is the change In the resistance
due to an augmentation in the temperature. While the
effect also of the light is sensibly instantancous, the return
of the selerium to its normal resistance after the light is cut
off is not g0 rapld. Finally it appears that there exists in
the red rays, which are the most intense in heating proper-
ties, a power which, without modifying the temperature,
changes the molecular conditions of the particles.

A NEW SIGN OF DEATH,

At the moment of death, there become disengaged from
venous blood certaln gases which are normally confined
therein, and which form a pnenmatosis or swelling of the
veins. This action In the velns of the retina, says M. Bon-
chut, is easily appreciable by the ophtbamoscope, and con-
stitutes an immediate and certain sign of death. The puen-
matosis Is Indicated by the lnterruption of the column of
blood, and is comj arable to that observed in an interrupted
column of & colored alcohol thermometer,

T. W. Y. maye: | recontly witnessed the plication
kuown medical factin an unusual way, un:; : the
tion of a dog to prevent distemper. The pus was
in the ear, when the pup was only a few days old, and the
effect was about the samoe as when the operation ia M
upon & child,

of &
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NEW ELEOTRIC DISENGAGING GEAR FOR KNITTING
i MACHINES.

‘Wo present herewith disgrams of & novel and ingenious
apy of olectro-magnetism to the knitting machine,
the object being to stop the loom instantly and automati-
cally whenever a thread breaks, is injured, or is of abnor-
mal thickness, or when a needle becomes bent.

The wheel, A, in Fig. 1, receives motion and transmits it
by friction to the pulley, B, which, in turn, communicatoes,
by means of a belt, with the driving pulley, D, of the ma-
chine, Pulley, B, is journaled on the rod, W, and the Int-
ter may be moved from right to left, or vice versd, so as to

Srientific  Jmerican,

being little soluble. Water is removed by pressure, and the
gubstance is immedintely packed in barrels. The deposits
of phospbates of lime, iron, aluminum, ote., dried, constitute
an excellent fortilizer, readily assimilable,

The Absorption of Chemicnl Rays by the Sun's
Atmosphere.

The absorption, by the solaratmosphere, of chemicnl rays
of high refrangibility, has recently been studied by M, Vo.
gol. The method employed is that devised and described by
Bunsen and Roscos, in their photo.chemieal resonrches, and
in baged on the principle that, between sufficiently extended
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principal peculinrity of wh'ch ina raived seat A,
formed on the face of the jaw on which the work
turning. Grooves or recesses are cat at the corner of the
bite and face of the jaw, rounding the said corner, and thus
allowing of the use of a Tanite or other smery wheel by which
the raised seat may be accurately ground. Thework, thers
fore, resta upon tho weat, A, and the bite of the jaw only
sumes, it is claimed,  perfectly true pogition thereon as
equal prossure is exerted on the same. Apother nd
Of the groove is thata grinding wheel withont a perfect

" throw said pulley into orout of gear with the wheel
A. B Eare jointed arms connecting with the rod, W, [

and also at their point of junction with another rod, I,
@ {8 & lever whick oscillates about its conterof figure,
communicating, asshown, at one end with F, and at
the other with & plate, Q. K is an electro-magnet,
and L the armature. As represented by the dotted
lines, the rock laver, G, is supported by the upper por-
tion of tho latter. If, therefore, & current be sen
‘through the magnet, the armature is attracted and
drawn away from underthe lever, The Iatter, being
overbalanced by the plate, falls so that the plate en-
tors betwoon the wheels, A and B. These, rotating in
opposite directions, seize it and drag it violently be-
tween them, thus supplying, for an instant, safficient
i to draw the rod, W, to the left, through the in.
termediation of the lever, G, and rode, F and E, and
mb’ throw the wheel, B, out of gear.

In order to arrest the motien of the machine
promptly, the last mentioned pulley takes against &
block, shown to the left, which is cut out and lined
with india rubber to form a brake shoe. The effect
of the spring, represented at M, is to so hold the hinged
plece, wiwen tho lever is located ns shown in the
dotted lines, that the contact of wheels, Band A, is
close. When the lever is in the other position, the
tendency of the spring is to force the wheel, B,
against its shoe, The spring serves to regulate the
pressure in both instances.

From the above we think the direct application of
the current to the mechaniem will be rendered clear,
It now remains to examine how the action of the
magnet is governed by the broken threads or bent
needles. For the latter purpose thereare two sepa-
rate appliances, one relating to the needles, the other
to the thread. The latter, Fig. 2, is extremely simple.
Each of the four threads used in the knitting passes
over a pair of little grooved pulleys, P, between which
it ishorizontally extended. Between the pulleys and riding
the thread isa bit of bent wire, the ends of which enter cups
containing mercury. To the latter the battery wires pass.
So Jong us the thread is wholeand even, the wire is held up
above the mercury. If, however, it becomes broken or very
thin, the wire is dropped into the quicksilver, establishes a
circait, and the operation already described takes place.

Fig. 8 shows the sppliance which will stop the machine if
a needle become bent. The needles are horizontal and ra-
diate around the vertical axis of a circular frame. They pass
between two small plates, Vaod V”, placed in a vertical plane
and pivoting around hori-
zontal axes, b b, ce. Ifa Fig. 2,
needle gets out of line to
the top or bottom, it catches
against one of these plates,
and, if the bottom one,
swings it forward. In its
movement the latter strikes
an appendage, m, carried by
the other plate, and thereby
oscillates a hammer, M, at-
tached to the upper of the
pair which, falling be-
twesn two mutually isolated
springs, establishes a circuit.

In Fig. 4 is shown a side view of the same device, which
is actuated In precisely the same manner by an abnormal
thickness of the thread.

In & machine using four threads, there are, therefore, the
mechanical disengaging apparatus shown in Fig. 1, four of
the devicesin Fig. 2 to show the breakage of a thread, one
to show abnormal thickness, and one for bent or badly placed
needles. Through this combination, the Reous Industriells
#ays, one msn can easily attend to four looms. The ap-
paratus, we learn, is in use in s large factory near Montar-
€9, In France, A Gramme electric machine is here gubsti.

luted for the battery, and supplies a current sufficient for
160 looms.

Fhosphate of Ammonia for Purlfylng Sugar,

Kuhlmann's process of neutralizing the alkalinity of wu-
gar jules by means of phosphate of ammonin, discoverod
nome twenty-four years ngo, i now being Inrgoly applied in
France, and, to meet the domands, a large factory for the
production of the phosphats has been ostablishod af Ag.
nifres,

The rich mineral phosphates are reduced to powder, and
dissolved in very dilute sulphuric acid (5" Baumé), The
acid liquor, clarified by reposs and having the excess of sul-
phurie seid removed from it by earbonate of baryta, is con.
centrated at 20" Baumé, nnd then neutralized by esustic am.
monia. Finally, the resulting alkaline solution of phosphate,
peparsted from the insoluble deposits of sulphate of lime,

Fig. 1,—ELECTRIC ENITTING APPARATUS,

limits, the equal products of the luminous intensity by the
duration of the insolation correspond to equal darkenings
on chloride of silver paper. As applied by M. Vogel, the
investigation consisted in obtaining a scale of photographic
tints, due to the same intensity, with differing durations of
insolation, and then comparing with these tints those of &
photographic image of the sun on the same chloride of silver
paper.

Designating by I; and I, the intensities of the two points
of the sun,? the duration of insolation, i the intensity of
light acting on the scale, t, and ¢, the duration of insolations

Fig. 8.

M

= 'y

i

I
7ZZ B 1 &

corresponding tothe two tints on the reale found to be equal
w those of the two points on the sun : according to the above
principle, the formulas I, feeif, and I,feeif,, are derived,
whence the ratio of the intensities, I, and I,, in given by that
of the duration, £, and £, Numerleally, from these it in
found that the ray, being 12, and the Intensity at the center
100, at the distances 4, 8, 10, and 12, the intensitios are 06, 77,
61, and 13,

- e -

HOBRTNN'S IMPROVED OHUCK JAW,
It is a well known experience, in case-hardening jaws, that

the relative positions of the motallic particles change more
or less, so that It Is almost impossible, without grinding, to

ete,, Is mixed with a fresh quantity of ammonia in order to
produce a tribasic phosphate, which has the advantage of

' hold work perfectly trus, To overcome this difficulty, the

nor 1 enabled to work accurately, ns the edge of the whes
projects boyond the raised part into the recoss formed by

the groove, The improved jaw s used in the Horton .

Inthe chuck, and appears to be a usefal and valuable de.
vice, =

Patented August 20, 1878, For further particulars ad-
dress the E. Horton & Son Company, Windsor Locks,
Conn,

- -
New Mode of Noting the Dircction of the Wind
at any Altitude,

M. Waldner, professor of mathematics at Osthofen,
Germany, while engaged in examining the solar spots
some years ago, had his attention attracted to an im.
mense number of small white particles which suddenly
came into view on a casual change in the position of his
telescope. He at once began investigations, in order to
discover their nature ; and after continuing his researches
for some three years, he found that the bodies appeared
Jike snow flakes which floated, like the clouds,in aerisl
currents, and existed at differing altitudes, He finally
determined them to be ice crystals which were driven by
the winds at the same velocity as the cirrous clouds,

Mr, J, Francis Anderson has recently devoted his stu-
dies to this subject, and he explains the presence of the
particles by the fact that the vapor of water tends to
rise in the atmosphere. A it ascends it meets cold
strata of air, condenses into water, and then freezes
into solid bodies which are simply snow flakes. In the
lower portions of our atmosphere, however, there are
other luminous corpuscles which principally consist of
organic material. These are easily observable by allow-
ing a beam of sunlight to enter a darkened room, or
may be seen out of doors by simply cutting off the disk
of the sun with an opaque object. By means of these
bodies in the inferior strata, and the snow crystals in
the upper regions of air, Mr. Anderson considers that
the direction of the wind may be determined at any alti-
tude, even during a cloudless day, He proposes simply
to ndjust a telegcope sons to give distinct vision at iwo,

three, or more thousand feet, and to note the direction and
rapidity of the particles, which will then be clearly seen as
they cross the field of view. This will give the direction of
the current which carries them along, and its approximate
velocity for whatever altitude the instrument may be ad-
justed for.

Private Fish Culture.
A writer in the New York 7ribune says tost one of the
principal causes why fish culture is not undertaken by

Fig. 4.

persons of moderate means is the supposition that large
ponds or rivers are necessary
to a successful business. A
farm, however, of fifteen or
twenty acres, with a small
pond or two, natural or arti-
ficial, supplied with water
from s river or from peren.
ninl springs, would be all
that could be desired. Many
kinds of fish, and especially
leoches, may be raised with
considerable profit, Ofleeches
we now import nearly two
millions annually from Eu.
rope, at a cost of about £100,-
000. One locality, especially well adapted by Nature for
the business, is on the east side of the Passaic river, oppo-
site the Nowark water works, on land sloping to the river.
Bosides dwellings, outhouses, barns, orchards, ote., there
aro two ponds supplied with never-failing springs of sweet
water, and the bottom is the right kind for trout, erayfish,
or leeches. The Passaic river would furnish food in abun-
dance for the young fish, A place having so many natural
advantages will probably be utilized,

‘MW patent jaw, herewith illustrated, has boon devised, the

One reapon for mentloning the subject of raising leoches
is that the supply from all parts of Europe, except Brit-
tany, is gradually failing boeause of the draining of the
marshes of the Danube in Sclavonia and Buropern Turkey,
all native places of the lecoh,

- -
Musonrin,

Muscarin is 0 polsonous alkalold, extractod by aleohol from
n wpoolon of mushroom (amanita muscaria). The most in-
tarosting fenture of muscarin s Its sntagonism to atropin,
Theno alkaloids neutralize each other's nction on the system
so porfoctly that ench can bo uned as an antidote in case of
polsoning by the other, Tho pupl! of the eye, enlarged by
atropin, is contracted by musocarin. ‘I'he depression of tem-
porature enuged by musearin, injectod beneath the skin, is
counteracted by s similar application of atropin;and the
heart of a frog, that has ceased to beat from half un hour to
an hour, under the influence of muscarin, has been restored
to activity by atropin. Possibly quinine sustains s similar
rolation to the polson induelng invermittent fover that atro-.
pin does to muscarin,

)
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THE AMMONIA ICE-MAKING PBOGZMT

We prosent herewith an engraving of an apparatus for
making ice and producing cold, exhibited by Mesars. Vaas
and Littmannat the Vienna Exposition, In which. as in the
well known system of Carré, the vapor of lmnu;mu is the
congealing agent, The normal volatility of ammonia, in
both machines, is increased by removing the vapor as quick
ly as it forms, The apparatus consists of the boller, a,con-
denser, b, gasholder, o, ice box, d, the absorption eylinder, e,
the temperature exchanger, J. the cooler, g, and 1-'11\ pump
h. The boiler, a, ia first half filled with solution of -mm:»
nia, which is caused to evaporate by the applieation of heat
and the gas thus formed Is forced through the pipe, i, into
the worm pipe of the condensor, b, and
from there through the pipe, 2, into the
gasholder, ¢. From the gasholder the
gos s conducted by the plpe, 8, to the
valve on the top of the ice box, d, which
is in connection with the worm pipe in.
side the ice box,

At the commencement of the operation
this valve is kept shut ; but as soon as the
gos has attained a pressure of eight to ten
atmospheres, it is slightly opened. The
gas, on its passage through the worm
pipes of the condenser (which arealways
surrounded by cold water), is condensed,
and the liguid passes through the valve
to the worm pipes in the ice box, where
it again commences to evaporate, taking
up at the same time heat from the solu-
tion of chloride of calcium, in which the
worm pipes in the ice box are submerged.
This absorption of heat so lowers the
tomperature of the solution of chloride
of calcium as to render it capable of turn-
ing the fresh water contained in the ice
cases tolce,

The ammonis, which has been volatil-
ized again in the pipes of the ice box,
passes through the pipes, 4, to the absorp-
tion cylinder, E, and, at the same time,
the weak solution of ammonia, which has lost the gas by
heat, passes out of the boiler by the pipe, 5, into the ex-
changer 7, through the cooler, g, into the absorption cylin
der, ¢, where it absorbs the gas which comes from the ice
box, and from these it is pumped back by the pump, 7, into
the boiler to be again heated. When the machine is work-
ing the valve on the ice box must be opened just sufficiently
far to allow the gas to escape, but not to allow the pressure
to fall, and the valve between the cooler and the absorption
eylinder must be so regulated as to admit the proper quanti.
ty of the weak solution from the boiler as will absorb the
gas from the icobox. A machine for making 2001bs. of ice
per hour requires a two horse engine to drive it.—Zron.

o

IMPROVED STEAM PUMP,

The many and diversified uses of the Niagara pump are so
well known that is hardly necessary toallude to them inany
detail. Briefly, the machine will pump water—hot, cold,
fresh, salt, clean, or muddy—sirups, beer, acids, molasses,
or other heavy fluid. Itis especially
adapted to the feeding of steam boil-
ers and supplying of tanks, and is use-
ful in sugar refineries, tanneries, oil
works, and manufactories generally,
Finslly, it is well suited for the drain-
age of mines, quarries, low lands, and
for wrecking purposes.

The main feature of the jmproved
form of the machine, as represented in
our engraving, is the simple steam
valve. This appliance, as formerly
used in the pump, consisted of an aux-
iliary slide valve and steanm cylinder,
and & slide valve operated by the latter.
At present this has been simplified so
that only one circalsr balanced valve
is employed, working on centers packed
with rings, and operated directly from
a tappet on the main piston rod. The
apparatus can be run so slow that the
motion of the plston rod will be hardly
perceptible, and then again as swift as
deaired, without fear of having the pis-
ton strike the heads of the cylinder.

By » simple device, the steam ope-
rates the valve when running slow ; and
when working fast, the momentum of
the piston opens and closes the valve;
g0 that st sny speed there will be in-
variably & full port of steam for the
return stroke before the piston arrives
at the end of its course, the connection
between piston and valve belng di-
rect,

DR. BROWN BEQUARD ON NERVE FORCE,

Dr. Brown Séquard has recentiy concluded the admirable
sories of lectures which he has boen delivering in Boston,
Some weeks since we gave a resume of the Initiatory dis-
courses, on the subject of nerve foree; and we continue our
abstracts, with reference to the very curious and instructive
tople of

NERVE DERANGEMENTS,

A great many digorders in our aystem, says Dr. Séquard,

, | may result from the stoppage or arrest of the activity of cer

tain cells of gray matter. Tetanus or lock jaw Is & convul.

, | sive affection which can be checked immediately by certain

influences coming from certaln parts of the system. When

I : i o
motbid activity, For there are clear cases in which thos

affections have been cured by such irritation. Those alters
tions of cells that were producing an srrest of the power of
sight or paralysis have been submitted to an irritation of parts
of the skin or of some viscus, and the irritation, going to the
morbid part and producing a change in the activity of those
colls, hias cured the disesse.

Referriog to paralysis, the lecturer said that the malady is
considered 1o rosult from s cessation of activity of a part of
the braln from disease, destroying some particular portion.
According to this view the destruction of the part of the erura
corebri or pons varolii necessarily should produce s paralysis
in some muscles of one half of the body: but such is not
the case, for the paralysis msy exist in
the same side of the body where the
disease Is or on the opposite side, or the
pons cvarolii may be destroyed without
any paralysis at all supervening. Paraly-
sis really appears only from sn lrritation
which starts from s place where the
disease is and scts upon parts at & dis-
tance g0 88 to modify them.

THE DOUBLE BRAIN.

One half of the brain is sufficlent for
all the functions of the two halves of
the organ. There is no question that it
is our habic of making use of only one
side of the body that consigns to one half
of the brain—the right side—the faculty
of expressing idess by speech. If wede-

IMPROVED AMMONIA ICE-MAKING MACHINE.

produced by strychnin, insufflating air into the lungs stops
the convulsions; a similar result is caused by carbonic acid or
a current of galvanism. In brief the mechanism of the ar-
rest of convulsions in tetanus is just the same as the me-
chanism of the arrest of the heart in the case of galvaniza-
tion of the par vagum of the peck. Similarly an irritation
of almost any part of the skin may prevent epilepsy. In
the case of anaura starting from a limb, a ligatare around
the latter (by irritating the nerves of the skin and sending a
current toward the brain, changing the state of the cells
there) serves to prevent an attack. There are many cases of
epilepsy that have been cured by accidental injury.

Another kind of sloppage or arrest of the activity of cells
oonsists in the arrest of the morbid activity of the brain. In
cases of insanity,a large number of patients have been cured
suddenly by means of irritation of the skin, that was either
nccldental or employed by a physician. A patient in a luna.
tic asylum met another one who struck his head and broke
the cranium on the right side. The brain oozed out; a good

The parts sre cast separato to pro-
vide for the replacing of breakages,
which may occur by sccident or frost,
st small expense, and the makers add that the fewness of
the various portions ensbles them to furnish & machine of
excellent material and the best possible workmanship at a
low figure,

For further particulars address Messrs. Hubbard & Aller,
08 10 97 Pearl street, Brooklyn, N. Y.

deal of it was lost, and the patient was cured of his insanity
and epllepsy. Other affections of the brain, such as amau
rosis or paralysis, may be cured suddenly, sometimes with.
out any cause that we can find, but with good ground cer.
tainly to believe that an irritation has scted which hag pro.

duced & change in the cells of the brain and dismissed their | is recorded the case of a man at Rouen in, whom the heart
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THE JOHN HARDICK NIAGARA STEAM PUMP,

velope both sides of our body equally,
not only would there be the benefit that
we could write or work with the left hand
as well as with the right, bat we should
have two brains instead of ome, and
would not be deprived of the power of
speech through disease of one side of the
brain.

The nervous system is not essential to
the existence of muscular contraction or
irritability, Professor Bernard, of Paris,
has found that woorari poison afects the
motor nerves in muscles so that the conductors which unite
the brain with the muscles become paralyzed while the
muscles remain active. Dr. Séquard, however, doubts that
the woorari acts upon the parts within the sheath of the
muscular fibers, and hence nerve power may possibly remain
therein.

SEPARATION OF A NERVE.

It is well known that, if a nerve has been divided, after
four days it loses its power. The muscles, however, remain
perfectly active, and we can produce contraction in them.
Unfortunstely, here, also, there is an element of nerve tissue
which is inside of the nerve sheath, and it is not Emown
whether it has lost its power or not. In the case of two de-
capitated men, the lecturer said that he had made an ex-.
periment of cutting off the arms. He found, after thirteen
and a half hours in one case and fourteen hours in the other
case, that all signs of life in the limbs had disappeared. Up
to that time, either galvanism or a shock produced by a blow
with his arm or a papercutter caused the muscles to respond
to the irritation, He then injected
the blood of & man into one of those
arms, and the blood of a dog into an-
other. In both cases local life was
restored in those arms, Themuscles
became irritable again, and the
strength of contraction was extreme-
ly vowerful. Indeed, in the arm in
which the blood of the man had been
injected, the power was lmmense,
It was greater certainly than during
life. There was therefore a return
of muscular irritability after it had
disappeared and nervous excitability
had not come, The nerves remained
quite dead. Therefore it seemed
quite clear that the muscular irrita.
bility depended upon nutrition by
blood and the oxygen in it. The
blood injected was richly charged
with oxygen and that was the reason
why the muscular irritation became
80 great,

Long ago, said the speaker, I had
discovered that light can affect the
iris of the eye, even when it has
been romoved from the body. The
eye of an cel had been romoved from
the body for sixteen days and kept at
a temperature of about 86 to 40*
Fah. But he found that, although
the eye was In almost complete pu.
trefaction, the light sti)l acted as an
irritant of muscular fibers. There it
was impossible to admit that there
was nervous action, The muscular
fibers themselves wore conslderably
altered,  Still they acted.

THE IEART AND THE NERVOUS SYSTEM.

It has been que;tloned whether the thermical movements,
such as that of the heart, depend u the nervous
It has been found that, -l.sh':;'.mm hunm
separated from the chest of a dog,it continued to beat. There
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‘was found to beat for thirty.six hours after the death of the
body by decapitation. There is therefore & possibility of
long persistonce of )ife in those organs. And the great cause
‘why we see those organs stop at death #o quickly is that the
phenomena of arrest of their activity have taken place at the
time of death,

MOTTON WITHOUT NERVE FORCE,

A very singular fact i that movements, voluntary in ap-
pearance, can exist without perve force, and Dr. Séquard re-

Isted the following remarkable case: :
] was called,” he says, ‘“to gee a patient who was indeed

no more a patient; he had died before I reached him. I
was told that he was making certain movements, and his
family and friends all thought him alive. I examined him
and found that he was certainly dead without any chance of
retarning to life, at least according to our very limited
knowledge. Ifound that he was performing slowly move.
meats that he had been performing with great vigor before I
came. He would 1ift up his two arms at full length above
his facs knit the fingers together as in the attitude of prayer,
then drop the arms again and separate them. The move:
ments were repeated & good maoy times with less and less
force, until at last they ceased. There was no trace of sen.
sibility anywhere, no reaction to the operation of galvanizm
or burning aoywhere, as I had to make use of these means
to satlsfy the family. A needle was pushed into the heart
as there was no danger from this experiment, n certain
phywiologist having, for the were sake of showing what the
Japanese had done that way, introduced one many times into
his heart. The needle introduced showed that the heart
of my cholera patient did not beat.”

Dr. Dowler of New Orleans has ampntated limbs from
cholera patients after death, and has found that the mem-
sers amputated continued to move after having been sepa-
mated from the nervous centers; so that, if there were nerve
force acting, thon it was nerve force existing in trunks or
nerves and not the nerve force that comes from the will.

The lecturer then proceeded to give several curious in-
stances of movements apparently voluntary but really with-
out the control of the person. One case was of a young
Iady in Paris who every Sandsy at ten o'clock sscended abed,
and, putting her back on thetop of the edge or border of the
bad, took an attitude of prayer and began to address prayers
to the Virgin Mary. She continued in that attitude, fixed
like & statue, excopt that her chest continued to move and
her heart to beat: her lips were giving utterance to sounds
All the other parts of the body were absolutely motionless.
This was a feat that you could not perform on level ground.
Standing rigldly on tiptoe, even without shoes, is an utter
impossibility, beyond a short time. Sometimes a movement
forward is mads, sometimes backward, and often rotary mo-
tions take place. Two cases of the last mentioned class hap-
pensd in persons who exhibited their strange contortions
stauding on their heads. A girl who bad received a eevere
blow on the head had a rotary movement on that account.
She Enew well what was the matter with her, and bad come
to be able to prevent any bad effect of it. [If she wanted to
£0 in a contrary direction, she turned herself in a direction
almost at right avgles to it, and the irregularity of her move-
ment brought her to the right place.

Passing to another branch of his subject, Dr. Séquard pro-
ceeded to show that the

CESTRAL NERVOUS SYSTEM

haspower to act on all regions of the body through the
medinm of .he vaso-motor system, which is ‘capable of di-
minishing the sizs of blood vessels and thus regulating cir.
culation; also, that a suspension of the activity of the vaso
motor nerves produces a passive dilatation of the blood ves.
pols with increased sfllux of blood. Increased circulation in
any part of the body may ba due to chemical processes,going
on in the tissues, which attract the blood into the vessels
supplying ihe tissues in guestion. Professor Draper of
New York has rhown thst these chemical changes do cause
an increase in the rapidity and amount of circulation. And
such chemiral forca the lecturer believes to arise from a di-
rect transmutation of nervous force, The circulation depends
more on the general tissues of the body, and much less on
the heart, than Is commonly supposed. Indeed it may be
sald that the heart is formed by the circulation instead of
vice versa, The curious rapidity with which an engrafted
organ will not only grow to its stock,but will show evidence
of partaking In its circulation, should be remembered in esti
mating the canses of the Iatter. The lecturer told an anec
dota of his engrafting a cat’s tail on a cock’s comb.

Auother influsnce belongs to the nervous system, which is
that it regulates the nutrition, secretion, and other fanctions.
It Is not essentinl to nutrition, though it is of great use,

THE POWER OF THE MIND OVER THE BODY

through the nerve forcs s infinitely greater than most of us
can imagioe, in extent and variety. Mesmorism, apimal
magnetism, the 04 foros, Perking's tractors,—all these have
some ground in Nature, that ground being simply the fm-
mense power of the imsgination on the body, John Hunter
mads soma curlous expsrim=nts in willing pain Into & part;
he falled, however, to will the attacks of his gout into his
great tos, though hae tried to do it Swedenborg,though sub.
Ject to lllusions and hallucinations, had an equally clear
view of the way In which the brain can convey various kinds
of senaation, etc , Into Aoy part of the body, Bennett of
Edinburgh tells of & man whowe sleave was caught In ahook ;
the man, thinkiog hisarm was piereed, snffered excrucinting
pato on‘il he was extricated.  As for magmorism, the senses
are exqulsitely oxalted; but the feat of reading a watch
placed out of sight may be (perhaps) explained by the ob-
woure facalty we possous of estimating the Ixpws of time,even

in sleep,  The convulsionnaires of St. Médard suffered
themeelves to be trampled under foot in the most shacking
way without feeling pain; this Is one instance of the sup-
preagion of feeling by mental Influence, of which the mes.
merie anmathesln in another examplo,

The secretions are arrested or made notive by nerve influ-
ence. Nursing mothers who give way to anger or other
emotions poison their own milk, whereby the infant's health
is often injured for life, if he be not killed ontright. The
bowels are purged by bread plill (as was once proved on a
large seale by the Emperor Nicholas) provided people are
told they are to be purged ; eighty out of one hundred hos-
pital patients have been vomited by a neutral remedy, when
told ' there had been & mistake mado and they had all taken
emetics,”  Much sen sickness would be avoided if people
could be made to believe thoy were not going to have it.
The stigmata, or marks of the nails on the Saviour's hands
and feet,hinve been plainly #een to appear on the correspond.-
ing portions of the bodies of certain of his more devout fol.
lowers, among whom St. Francls of Assisi must be specially
named. Yet ought we not to lose from our sight the possi.
bility that these occurrences, however unquestionable they
be, are yet sgimply owing to an action of the imagination,
whereof a notable instance is related upon authority of
great weight: A mother snw o window sash descend with
violence upon her little child’s fingers, whereupon ghe her-
self was Instantly seized with extreme pning in her own
fingers which did afterwards swell and inflame in guch a
manner that she was long in being cured. The fakirs of
India are sometimes able to divest themselves of the signs of
life—respiration and circulation being stopped and bodily
temperature lowered—for months continually, This well at-
tested fact becomes less strange in view of the fact, once ob-
served by the lecturer in his own Iaboratory, where a dog
remained several months after death in & temperature from
40° to 60° without nndergoing putrofaction; here is evidence
of a power to arrest metamorphosais, eaven when the volun-
tary, and indeed all, the motions are at an end. The pain
of toothache vanishes at sight of a dentist's chair; neu-
ralgia once disappeared as the lecturer was about to enter
on an operation for its relief; most functional, and even
some organic, affections (as dropsy) may be cured by giving a
patient the idea that he is to be cured! and the well at.
tested list of modern miracles is in the same category of
facts.

Nervous force is generated through the blood; it results
in this case from & transmutation of chemical force. It is
accumulated by rest, but too prolonged rest stops its pro-
duction, and an anemic condition, with degeneration,occurs,
Too prolonged action of a part or organ does the reverse,
in producing congestion and the diseases incident to con-
gestion. The principal rule of hygiene is deducible from
these principles: It is,not to draw blood by exertion to one
part of the nervous system alone, exclusive of the rest.

We may not despise the doctors, but must attend to cer-
tain cautions, which are summed up in one, s follows: We
ought not to spend more than our means allow. We ought
also to use all of our organs pretty equally. Regularity in
the time of meals, sleep and exercige must be acquired; if
it is not natural to us, it must be gained by habit.

IN THE LABORATORY WITH AGASSIZ,

BY A FORMER FUFIL.

It was more than fifteen years ago that I entered the la-
boratory of Professor Agassiz, and told him I had enrolled
my name in the scientific school as a student of natural his-
tory. He asked me a fow questions about my object in com-
ing, my antecedents generally, the mode in which I after-
wards proposed to use the knowledge I might aecquire, and
finally, whether I wished to study any special branch. To
the latter I replied that, while I wished to be well grounded
in all departmonts of zdology. I purposed to devote myself
specially to insects, .

““ When do you wish to begin? ™ he asked.

“Now," 1 replied.

This seemed to please him, and with an energetic ‘very
woll,” he reached from a sholf a huge jar of specimens in
yellow nleoho),

“* Take this fish,"” eaid he, “and look at it; we call It a
hemualon ; by and by I will ask what yon have seen.”

With that he left me, but in & moment returned with ex.
plicit instructions as to the esre of the object entrusted to
me,

“ No man is fit to be a pataralist,” sald he, ' who does not
know how to take care of specimens.”

I was to keep the fish beforo me ina tin tray, and ocea-
sionally moisten the surface with alcohol from the jaralways
taking care to replace the stopper tightly, Those were not
the days of ground glass stoppern and elegantly shaped ex-
hibition jars: all the old students will reonll the huge neck.
lens glnas bottles with their leaky, wax.-bosmoeared corks, half
esten by insects and begrimed with cellur dust, Entomology
was a cleaner seience than jchthyology, but the example of
the Professor, who had unhesitatingly plunged to the bottom
of the jar to produce the fish, was infoctious; and though

this aleohiol had “/ n very anclent and fishlike wmell,” I really
dared not show any aversion within the#o saored precinets,
and trented the alcohol as though it wers pure water, St
I was conncious of a passing feeling of dignppointment, for

gnzing at a fish did not commend {elf to an ardent entomo.
logint, My friends st home, too, were annoyed, when they
discovered that no amount of e¢au de Cologne would drown
the perfume which haunted me like o shadow,

In ten minutes I had seen all that conld be seen in that

fish, and started in search of the Professor who had how-

evor loft the musonm ; and when I returned, af
over some of the odd animals stored in the upper
my wpeclmen wan dry all over, | doshed the fluid ovor |
fish an if 1o resumcitate the beast from a fainting fit, and
looked with noxioty for n return of the normal sloppy ap.
penrance, This little exeitement over, nothing was t
done but to return to a stendfast gawe at my mute compan
Hulf an hour passed ,—an hour,—anuthor hour; the fish
gan to look loathsome. 1 turned it over and sround ;
itin the face,—ghnstly ; from bebind, beneath above,
ways, at & three quarters’ view, just an ghastly, I was m
despair; at an early hour I concluded {hat lunch was necos
sary; so, with infinite relicf, the fish was carefully replaced
in the jar, and for an hour I was free. ¥

On my return, I learned that Profesror Agassiz hnd heen
at tho musenm, but had gone and would not return for sey.
eral hours, My fellow students were too busy to be dis.
turbed by continued conversation. Slowly I drew forth that
hideous fieh, and with a feeling of desperntion again looked
at it. I might not use n magniflying glaes; instruments of
all kinds were interdicted. My two hands, my two eyes,
and the fish: it seemed a most limited field. I pushed my
finger down its throat to feel how sharp the teeth wero. [
began to count the ecales in the different rows, until I wag
convinced that that was nonsense. At Inst & happy thonght
struck me—I would draw the fish; and now with surprise
I began to discover new features in the creature. Just then
the Professor returned.

“That is right,” said he ‘s pencil is one of jthe best of
eyes. Iam glad to notice, too, that you keep your specimen
wet and your bottle corked.”

With these encouraging words, he added :

““ Well, what is it like?”

He listened attentively to my brief rehearsal of the struc-
ture of parts whose names were still unknown to me: the
fringed glll arches and movable operculum ; the poren of the
head, fleshy lips and lidless eyes; the lateral line, the spinous
fins and forked tail; the compressed and arched body. When
I had finished, he waited as if expecting more, and then,
with an air of dirappointment:

** You have not looked very carefully; why,” be continued
more earnestly, “yon haven't even seen one of the most
conspicuous features of the animal, which is as plainly be-
fore your eyes as the fish itself; look again, look sgain!”
and he left meto my migery.

I was piqued; I was mortified. Still more of that wretched
fish! But now I set myselfto my taek with a will, and dis-
covered one new thing after another, until I saw how just
the Professor's criticism had been. The afternoon passed
quickly: and when towards its close, the professor in.
quired :

“Do you see it yet ¥

**No," T replied, “I am certain I do not, but I ses bow
little [ saw before.”

““That is next best,” gaid he, earnestly, * but I won't hear
you now; put away your fish and go home; perbaps you
will be ready with a better answer in the morning. 1 will
axemine you before you look at the fish."

This was disconcerting; not only must I think of my fish
all night, studying, without the object before me, what this
unknown but most visible feature might be: but also, with-
out reviewing my new discoveries, I must give an exact ac-
count of them the nextday. I had a bad memory; so 1
walked home by Charles River in a distracted state, with my
two perplexities.

The cordial greeting from the Professor the next morning
wna reassuring ; here was & man who eeemed to be quile as
anxious as I, that I shounld see for myself what he saw.

Do yon perhaps mean,” I asked, * that the fish has sym-
metrical sides with paired organs? ™

His thoroughly pleased “‘ of course! of course!” repaid
the wakeful hours of the previous night. After he had dis-
coursed most happily and enthusiastically—as he always
did—upon the importance of this point, I ventured to ask
what 1 should do next.

“Oh, look at your fish!" he said, and left me again to my
awn devices. In alittle more than an hour he returned and
heard my new catalogue.

“‘That In good, that is good!” he repeated; ‘“but that Is
not all; goon;" and eo for three long days he placed that fish
befors my eyes, forbidding me to look nt anything else, or
to uso any artificial ald. ‘‘ Look, look, look," was his re-
peated injunetion,

This was the best entomological lesson [ ever had,—a loa.
son whose Influence has extended to the detalls of every
subsequent study ; & Jegacy the Professor has loft to me, as
be has left it to many others, of inestimable value, which we
ecould not buy, with which we cannot part.

A year aftorward, some of us were amusing ourselves
with ehinllding outlandish beasts on the mugeum blackbonrd.
Wa drow praucing stacfishos ; frogs In mortal combat; hydrn.
hended worms, stutely orawfishos, standing on their tails,
boaring sloft umbrollas; and grotesque fishes with gaping
mouths and staring eyes.  The Professor eame in shortly
after, and was as amused ns any at our experiments, He
looked at the fishes,

“Hwmulons, every one of them," he said; ““Mr, —— drow
them."

True; and to this day,'if T attompt a fish, T can draw
nothiog but hemulons,

T'he fourth duny, s second fish of tho snme group was placed
beslde the first, and 1 was bidden to point out the resem-

blaneos and difforencos botween the (wo; another and an-
other followad, until the entire family lny before me, and &
wholo leglon of Jars covered the table and surrourding

sholves ; the odor had become a pleasant perfume; and even
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now, thesight of an old, six Inch, worm-eaten cork brings
fragrant memories.

The whole gronp of hemulons was thus brought in re-
view: and, whether engnged upon the dissection of the in.
ternal orgnug, the proparation and examination of the bony
framowork, or the description of the various parts, Agnssls’
training in the method of obaerving facts und their orderly
arrangement was ever accompnnied by the urgent exhorta-
tion not to be content with them,

“Facts are stupid things,” he would say, ** until brought
into connection with some general law."”

At the end of eight months, it was slmost with reluctance
that I loft these friends and turned to Insects: but what I had
goined by this outside exporionce has been of groater value

than yenrs of later investigation in my favorite groups,—
Every Saturday.

Corvespondence.

The Scrow Propeller,
To the Editor of the Seientific American :

Having been intimately connected with the introduction of
sorew propulsion in the United States, the biographical
notice of Sir Francis Pettit Smith, in your issue of March
7, 1874, induces me to pregent the following statement :

Francis P, Smith obtained a patent in England, dated May
81, 1830, for a propeller consisting of a continuous sorew,
formed and applied as sbown by the : ngraving which ac.
companies your biographical sketch referred to. John
Ericsson obtained a patent in England, dated July 13,
1886, for a propeller consisting of several blades or seg-
ments of a gerew, the twist of which was determined in ac-
cordance with the principle new universally ndopted in the
construction of screw propellers,

That Ericason carried his invention into practice immedi-
ately after having obtained a patent in Epgland will be seen
from the following notice in the London Mechanics' Maga
zine, June 3, 1837, vol. xxvil,, p. 180, relating to the screw
steamer Francis B. Ogden;

** Captain Ericsson's New Propoller.—The American packet
ship Toronto, of 630 tuns burden, and drawing 14 feet 6
inches water, was on Saturdny last towed down the Thames
at the rate of full 4} knots an hour, against wind and tide,
by an experimental steamboat called the Francia B, Ogden.
We subjoin a copy, with which we were favored, of the cer-
tifieate given by the pilot and mate of the Toronto, of the
performance of the Francis B. Ogden on this occesion :

“* Packet ship Toronto, in the Thames, May 28, 1857

“““We feel plessure in certifying that your experimental
steamboat, the Francis B; Ogden, has this morning towed
our ship at the rate of 4} knots an hour through the water,
and against the tide,

(Signed)

**To Captain Ericason.”

Benpett Woodcroft, in his celebrated work on steam navi.
gation, published in London, 1848, thus rotices the Robert
F. Stockton, the second vessel built in England propelled by
Ericsson’s screw propeller: ;

“On the 7thof July, 1888, a new iron vessel, built by
Mesars. Laird & Co., of Birkenbead, and fitted with a screw
propeller, was launched into the Mersey. This vessel was
eapstructed for Captain Stockton, of the American navy,
who has been already mentioned, snd consequently received
the name of Robert F. Stockton. To the kinduess of Mr,
Jobn Lalrd I am indebted for the drawing of this vessel, as
she was rigged for her first voyage across the Atlantic; and
from one of ths sclentific journsls already quoted the follow-
ing particulara: Seversl experiments have been made with
her (the Robert I, Stookton), the results of which appear
very satisfactory, both in relation to the application of the
propollers to dnland and to ocesn navigation; and these ex-
periments derive additional welght from the fact of their
uaving been performed and approved of in Liverpool, the
groat emporium of shipping and commereo,

“The Robert F. Stockton left England for the United States
in the beginniog of April, 1889, under the command of Cap-
taln Crave, of the American merchant service, n most intre
pid satlor. His crew consisted of four men and a boy

“Captaln Crave made o forly days’ passage, under rail
only ; and for his daring In thus crossing the Atlantio in ) in
swall yeseol, he was presented with the freedom of the city
of New York.

“ Prior to Captain Erieseon leaving this coun'ry for Ame-
ries, he had built, for Mr, John Thomas Woodbouse, an iron
scrow propeller vessel to run as & passenger boat on the
Asliby de la Zouch csunl.
~ “Bhe wan named the Enterprige; her length 1s about 70

foot, bonm 7 foot, and her engines about 14 horee power;
bor wposd, where the water Is wide and deep, is from 0 to
10 miles no hour,

- “8he wae dolivered and commonced to run on that eanal

i the middle of the month of August, 1739 ; and having run
~ during & senson without being profitable, shie was then used
A% & steam tug on the Trent and Mersey, for a certain coal
traflic, with grent succoss,”

Mr. Wooderoft adds (see p. 102 of the work referred to):
“1t will thus be sren that Captain Ericsson accomplished
Afor the setew propeller in Ameriea and in England what
Fulton 6ld for the paddle wheel in the former and Bell in
the latter country, namely, |ts practieal iatroduetion.”

‘B, Nashby, Pilot,
*“ H. R. Hovey, Mate.

- The bistory of the intreduction of stesm navigation in
: !ﬁ United Btaton sbows that, seversl years before scrow

had sssumed spy commercial fmportance in

England, the arrying trade on our lankes was, to a great
extent, conducted by screw vessels. Already in 1843, the
Errcapon lino of screw steamers was in full opemtion be-
tween Philadelphin and Baltimore, runnfog through the
Delaware and Chesapeake eannl, seriously damaging the
frelght businesn of the Philadelphin and Baltimore Railrond
Company,

Pormit me fto add that the sum which you mention in
your biogranhleal notice, as haviog been awarded to Sir
Francls P. Smith, was paid at a recent period, and divided,
in various proportions, among several (I believe seven) paten-
tees who had in the meantime obtained patents for modifica-
tions of detail which the Admiralty desired to avail itself of.
It is scarcely necessary to mention that Captain Ericsgon
received a fraction of the sum paid by the British Govern-

ment, C, H, DELAMATER.
New York city,

_— ®

The Attraction of the Sun and the Earth,
To the Kditor of the Scientific American:

It appears that some of your correspondents are still in
doubt about the exactness of the data in regard to the size
nnd dengity of the sun and earth, and their consequent rela-
tive attractions, ns established by astronowy. 1 made some
remarks on this subject in your issue of February 7 (page 84,
current volume) wherein 1 pointed ou’ the impracticability
af the proposition of Mr, Slaughter, who wished to find by
the balance how much a few tuns weight would increase or
diminish in gravity st certain hours, and [ mentioned Her-
schel's method of illustrating the variation of terrestrial at-
truction from the equator to the poles by a spring balance.
After this communication, a correspondent (Captain Erics-
son) communicates that he has constructed an apparatus for
meaguring these chungee, consisting of n heavy iron globe
floating in mercury, and Mr. Slaughter now proposes a spring
balance with n mirror attached. In regard to the first con.
trivance, I must romark that a floating object is identical
with a lever scale, ns the liquid balances the floating body,
and any change in the gravitation will equally affect both;
80 that suchan apparatus would show no change whatsoever,
even when transported to the moon or to Jupiter, It is,
therefore, not in the Jeast surprising that Captain Ericezon,
according to his own showing, had no results, In regard to
a spring balance with a mirror, this mightshow differences
of attraction, but could not possibly be delicate and reliable
enough for purposes of measurement, being affected so strong-
Iy by other causes as to be unfit for such delicate measure
ments as the minute changes in gravitation in question.

The best method is with the pendulum, by watching the
changes in the periods of its oscillations at different houra
of the day nnd night; bnt with what standard can we com-
pare it, as all pendulums will be equally affected ¥ Fortu
nately we have an equivalent instrument, of which the os-
cillations are not affected by gravity, and which is thus in-
dependent of changes in the same. I refer to a good, well
compensated chronometer, in which the mass of the balance
wheel and the elasticity of the spiral spring are substituted
for the weight of the pendulum and its gravitating tendency.
If therefore a criterion of the solar and lunar attraction is
judged desirable, all we have to do is to compsre the oscilla
tions of the pendulum of a regulator with those of the bal.
ance of a cbronometer, at different hours of the day and
nigbt. At those hours when gravitation is less by =solar or
lunar attraction, that is, when the sun or the moon crosses the
meridian, the pendulom clock must be found to move more
slowly, making the seconds longer, going behind the chrono-
meter, and indicating less than 8,000 seconds for the hour as
recorded by the chronometer. When the sun or moon is
in the meridian of the antipodes, the opposite effect must be
observed, Theso results differ from the ocean tides, which
risa equally at the two periods.

I intend making these obzervations shortly on an astrono-
nomical pendulum clock driven by electrieity, of which the
weight attached to the pendulum is unususlly large. I will
communicate the repults, if soy are obtained worthy of no-
tice, P. H. VASDER WEYDE,

New York city,

Calming the Sea by Means of Ofl.
To the Editor of the Beientific American ;

The communication on page 212 of the current volume of
your journal interested me very much, I have read of a
whale ship in distress being lightened of a part of her cargo
of oll by pouring it overboard, and the wea, for some distance
sround the vessel, becmmo comparatively smooth. The
writer when a boy, living on & farm in Vermont, remembers
that, in making maple sugar (by bolling the sap in deep cast
fron kettios, as the costom then was), we had a small pince of
fat pork, held In the end of & stick ; and whenever the sirup
foamod wnd would be in danger of bolllug over, we dipped
the pork in the wirap,and the fosming would ecenso instantly,
Some years ngo wo owned n small hoisting oogine that we
could do no work with onaccount of fonming in thoe boller.
By adviee of a holler maker wo forced n small quantity of
lard oil In it and the cure was complote, It wan only neces
snry to forees In whont two tablespoonfuls onee or twice a day
to keep things perfectly quiet inside,

Hartford, Cann, Joux MoCray,

—— -

The KHlectro=Capllinry Muachine,
2o the Editor of the Scientific American:

La Nature ervoneously deseribog this motor, llustrated on
pege 105 of your current volume aw & French fnvention. The
original deseription of the machine may be found in Puggen.
dorfl"s Annalen, 1878, vol. 149, pp. 846 to 661, The machine
was lavented by Gabirlel Lippmann, student o the Isborato-

ry at Holdelberg; and It was bailt by the instrument maker
Jung, at Heidelberg.

This very interesting machine works economically with
feoble currents. It ran onen centinuously five days and
nightn by the current of one single Daniell. T'he power of
uny electro eapillnry motor s indépendent of ita volume,
being proportionsl to the variation of the wurfoco of contact
of the two liquids, If B be the variation of the surface (in
gquare moters) of contact under one Daniell, then the work of
the muchine will be (8--100) kilogrammeters for each
stroke,

lown City, Town, G, Hixnicns,

-t
The Beoch Blight,
To the Fditor of the Beientific American :

In your lssue of March 28,Mr, Jacob Stauffer calls attention
to an article in the Seience Record for 1874, on the blight re-
cently observed on beech trees in Westphalia,and states that
he had noticed the same thing as enrly as the summer of 1857,
I can go farther back still. In the fall of 1838, I noticed the
same white cotton-looking insect on beech trees in Lapeer
county, Mich., presenting the wavy undulsting motion men-
tioned by your correspondent., I asked one of the native
Indinng, who was present at the time, what they were; and
he snid that they were called “ me mes”

New York city.

The Emerald Mines of Muzo.

Within four days’ journey from Bogota, a French company
has been enjoying a monopoly for the lust ten years of ull the
emeralds found in the neighboring mines, and indeed of all
the emeralds found in Columbis, The lease expires shortly,
and the government think theycan get better terms in the open
market fora fresh contract, than by granting a renewal to
the present leageholders. The annual payment now is 14,700
dollarg, for which the government bound themselves to pro-
bibit the working of any other mines, exisiing in the territory
of the Union.

The mines were known and worked long before the dis-
covery of America and the conquest of New Granada by the
Spaniards. When an expedition arrived in that part of the
country, about 1553, to redace the tribe Los Muzos to the
Spanish rule, these Indians were found to possess o large
quantity of emeralds. It is, however, not easy to see how
they worked the mines, as they had no tools of iron. It issup-
posed that they found the stones in the beds of the mountain
torrents; for it sometimes occurs that the winter rains pro-
duce great land slides which lay bare Jarge veins of emeralds,
in which they are washed out by the waters. But report
speaks unfavorably of the quality of these gems; they re-
semble those which are still fonnd in the Indian burial places.
or in the lakes into which the Indians used to throw their re-
lics during their struggle with the Spaniards. Let, however,
this be as it may, the mines of Muzo were worked soon after
the arrival of the Spaniards on a large scale, both in the open
air and by means of subterranean galleries; but about the
middle of the eighteenth century, the mines were abandoned
no one knows why. And it was not until the war of in-
dependence and the expulsion of the Spaniards that working
operations were again resumed. The mines were naturally
taken possession of by the Republic,andlet out to individuals
and companies,

The principal mine now in work is pierced in every diree.
tion by galleries made by the Spaniards. Since 1825 It has
been worked in the open ailr. An immense nnmber of gems
have been found, many of them of grest value. After this
mine shall have been exhausted, which will ot be for mary
years, not a thousandth part of the ground containiog emeralds
will have been touched.

About two dayas' journey from Muzo there is another mine
called Lasquez, which was just touched by the Spaniards,
sud i evidently very rich, All thig ground, including Lusquesz,
boars traces of the presence of the Spaniards; and s the geo-
logieal formation is the same In the whole neighborhood, it ia
clear that the day is far distant before these mountains will
be exbausted. - ;

The mountalos of Muzo belong to the lower formation of
cbalk. The emeralds are found in two distinet layors; the
first or upper one composed of a calcareous bitumen, but hard
and compact. These two Iayers are geseraliy separated from
oach other by a distancs of from seventeen to twebly.two
yards. In the open layers are found the velns which yleld
the ““ nests " of emeralds—that is to say, a number of these
gems massed together.  But after one of these nests the vein
disappears, being crossed by others of a different kind, which
run in & different direction to those containing the emernlds.
Those latter veins are called “cenieeros ™ from thelr ashy
calor; they are generally horlgontal, while the emerald veins
aro perpendicular.  They wll run from N.E. to 8 W, The
velns of the lower Inyer nro more regular, und are followed
for (ifty or wixty yards, and aven more. “ Nests " of emernlds
nre seldom found in thew, but they nre more casy of extrao.
tlon.  Wheu veina of fluor spar, well crystallized, are met
with, the emerald is vot far off ; the presence of rock erystal
In aleo n good sign, as likewise that of & pretry pyramidally
dbaped stone, of the color of honey, —Zfron.

IT in bardly possible to introduce successfully an improve-
ment iu machinery of any class without the aid of & good en.
graving, It not only serves to show at & glance the yalusble
featuron of the machine, more effectuslly than the longest
vorbal description can do, but it also constitutes the very bes
maethod of advertising an {ovention, i1a attmetive pearance
necuring the attention of the render, while 8 colums of read.

s

fng matter, without MMustration, might be overlooked.—¥a.
tlonal Car Builder,
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IMPROVED PLANE GUIDE,

The invention herewith illustrated is an improved plane
guide, by which the plane is steadied in squaring or beveling
1o any desired angle without the use of either try square or
bevel. It is claimed that, with the sld of the device, any
beginner or inexperienced workman can do better work and
in less time than the ablest hand in the ordinary way with-
out the attachment. Our engravings represent the apparatus
applied to the plane, Fig. 1, and also separately, Fig. 2.

The yoke, A, is attached to the plane by means of a clamp
screw, B, at one side, and o flanged extension at the other,
C is the guide strip, which is applied to a connecting piece,
D, which, by its semicircular portion, is pivoted to the out-
ward projecting end of the yoke, A. The semicircular and
straight portion of D is cast in a single piece, and the former
part is beveled along its ciroumference, and divided into de-
grees. It may be rigidly set at any angle to the plane by u
cnrved wedge piece, I8, which is tightly secured, by a set
screw between D and a small beveled projection on the
yoke, at the outer end of the latter. The piece, D, extend-
ing from its semicircular portion, is slotted, and slides in a
recess of the guide strip, C, so that the latter may be carried
up to the base of the plane and firmly secured by the set
serew and washer, . A small projection on the yoke serves
as an index to the degrees marked on the semicircular por-
tion of D.

When the plane is to be used with the guide, for squaring,
beveling, or jointing boards, veneers, etc., the yoke is firmly
arranged in such a position that the center of the semicircu-
lar part shall be slightly below the base of the plane. The
set screw at the edge of the arcis then loosened, which al-
lows the swinging of the guide strip to any desired angle.
If the latter is oblique, the set screw, in the slotted part of
D, is loosened to give greater play to the guide. When the
guide is in position, the set screw and wedge at the arc are
rightened, and the guide is raised up until it touches the
base of the plane, The set screw of the guide is then tight-
ened, and the apparatus is ready for work.

By fixing the plane (with guide attached) in the vise, small
work can, it is stated, be equared or beveled without the an-
noyance of frequently picking up and lsying down a heavy
plane, try square, or bevel, several times for each piece, and
the trouble of fastening each piece in the vise. This work
can be done perfectly, with the attachment, where the light
would be insufficient for the ordinary mode of operation.

Having an equal pressure on both sides of the board, long
and thin stuff, we are informed, can be beveled without the
board springing from the bit and riding the ends of the plane,

Patented through the Scientific American Patent Agency,
January 6, 1874 For further particulars address Walter S,
Shipe, Minervs, Stark county, Ohio.

&
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A Hill Full of Pyrites and a Widow Thrown in.

An extremely sharp and intelligent American gentleman
from the West once walked into the office of Dr. C. T'. Jackson,
the chemist. '“* Dr, Jackson, I presume?” ““ Yes, sir.” *“‘May
Ilock the door?” And he did so. Then baving looked be-
hind the sofa, and satisfied himself that no one else was in
the room, he placed a lsrge bundle, done up in & yellow
handkerchief, on the table, and opened it, “There, doctor, look

at that!” ““Well” eaid the doctor, “1 geeit.” *“*What do
you call that, doctor?” “I callit jron pyrites,” “ What!”
eaid the man; “isn’t that stuff gold ¥ ** No,” said the doetor,

“it's good for nothing: §v's pyrites,” And putting some over
the fire in a shovel, it soon evaporated up the chimney. “Well”
ssid the gentlemanly man, with & woe-begone look, “ there's
& widow up in our town has a whole hill full of that, and I've
been and married Ler,”

[It is almost & dsily occurrence at this office to receive speci.
mens of the substance which was brought to Dr, Jackson. We
have not heard that any of our correspondents have suffered to
the degree of chagrinor from the cause ag did the interview-
er of the above distinguished chemist; but we have observed

Srientific  dmevican,
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who have brought their specimens to us from u long dis-
tance, on being told that their gold was worthless pyrites.
—Hps]

o
LUCETTI'S ITALIAN ICE CREAM FREEZER.

Confectioners, and others whose business includes the ma-
nufacture of large quantities of ico cream, water ice, and

similar delicacies, will doubtless find, in the device repre-
sented in our engraving, a convenient and timely apparatus
for use during the coming summer months. It is gaid to
freeze the cream with great rapidity, and to require much
less labor in its manipulation than the machinery common-
ly employed. It is constructed as follows:

The tub, A, of the freezer, connects with a reservoir, B,
which is kept filled with ice, A suitable gate is arranged in
the spout, forming the two receptacles by which supply can
be admitted to the former from the latter at will, The cream
receiver, C, is constructed of such dimensions as to afford
sufficient space for the freezing materials between its outer
surface and the tub, A ;and itincloses a tube, D,which is open
at the bottom, and passes up through its center. The object of
this last mentioned portion is to allow the cold air from the
ice to pass to the middle part of the receiver =0 as to freeze
the adjoining portion of the cream as quickly as the outer
parts. Bars cross the lower end of the tube, D, and carry a
pivot, which, setting in a'socket in the tube, A, serves as a
support for the receiver. The upper extremity of the same
tube is secured to a vertical shaft which carries onits top a
a bevel pinion, forming a portion of a bevel gear by which
motion is communicated to the shaft, and thence to the re-
ceiver by the crank wheel, E. The tub, A, is provided with
a ring cover. The receiver has also a cover which has a hole
in its center for the passage of the shaft, and a slot to re-
ceive a spatuls, F. The construction of the lower part of the
latteris clearly shown in the engraving, and it is operated so
as to scrape against either the tube or the inner surface of
the receiver by means of simple detachable mechanism, the
operation of which needs no special explanation.

In using the freezer, the receiver is rotated by turning the
crank, E, with the right hand, while the spatula is con-
trolled by the left. The apparatus is also so arranged that
the gate for admitting the ice is readily governed by the left
hand of the operator,

Patented through the Scientific American Patent Agency,
July 22, 1873. ¥For further particulars regarding sale of
rights, etc., address the inventor, Mr. Antonio Lucetti, at
125 White street, near Center, New York city, where the
device may be seen,

MAGNIFYING INSECT CASE,

This is & simple device, by means of which living insects
can be conveniently disposed under a lens, and thus kept for
a lengthened period for purposes of examination. In ento-
mological studies, the invention might be found quite & use-
ful suxiliary, and would doubtless prove interesting and in-
structive considered merely as a source of amusement. It con-
sists of a ghallow tray of suitable dimensions, having its

longitudinal sides higher than its transverse ones, in order
10 recoive s glass cover. The center of the Iatter is thick.
ened into lenticular form at A, in order to afford the neces
sary magnifying power. B is a small platform, which is
provided with a front picce set at right angles, and & knob,

great dissppointment upon the countenances of some persons,

by which it may be pushed in and out of the box through a

square aperture at ¢, in the snme manner ay o drawer, Op
this the insect is placed, The gluss is fArmly held by two
smull set screwa or bolts at D,

Patented through the Sclentific American Patent Agency,
February 17, 1874, The inventor desires to sell the patent
to the highest bidder. Further purticulars may be obtained
by addregsing G. N., Box 78, B‘ueion D, New York city,

An 0dd Use for Mammers,

I remember,” says a correspondent of the Medical and Sup.
gical Journal, ““that when I was very young, they used to
raige blisters with boiled hammers.  0ld Dr, Twitchell of
Keene (peace to his ashes!) once wanted to blister some one
in a farm houge, far from home, He had nothing with him
todoit with, He agked the wife to find him w hammer, The
article was brought out, put in a tea kettle over the fire, and,
after the water steamed and bubbled well, he lifted it out and
gently touched it to his patient,in half a dozen spots, over
the geat of puin, with very positive effect.  Boiled hammers
were, for many years, used in that neighborhood for pleurisy :
and every old lady knew nothing was equal to o hammer ; and
there was a long dispute whether it should e a claw hammer
or not, I think the yeas finally conquered.”

MATSON'S SAFETY COMBINED WHIP AND REIN HOLDER

This is a useful device, simple in construction and readi.
ly applied to any carringe. Its object, as indicated by its
title, is to hold the whip or the reins, and to this end it igat.
tached to any convenient place on the dash board.

As shown in the annexed engraving, it consists of a metal
box provided with flanges for the securing screws. In the
enlarged circular portion, it carries the shafts of two arms,
one of which, A, is made thumb-shaped, and grasps the
whip, while the other, B, in connection with a projection, C,
firmly holds the reins. Both arms are provided with strong
springs inside the box, which cause them, after they are
drawn back and the whip or reins inserted, to clutch the
same tightly. In inserting the reins, the driver drops them

between the jaws from above, and pulls them back as far
a8 he chooses. They are immediately securely held, asany

= —=—r=

dragging upon them by the horse only wedges the clutch
tighter. The apparatus is made of malleable iron, is quite
strong and durable, and, it is claimed, cannot become out of
order,

Patented through the Scientific American Patent Agency.
Messrs. Matson & Brothers, of Moline, Rock Island county
[IL. are the inventors and manufacturers, of whom inquire
for further particulars regarding sale of rights, etc.

Gain In Weight by Combustion.

At a recent lecture before the Franklin Institute, Mr. Theo-
dore D. Rand showed a simple and satisfactory experiment
to demonstrate the increase in weight of burning bodies,
caused by their absorption of oxygen. About an ounce of fine
turnings of zine, produced in the spinning of that metal, were
Joosely wrapped with iron wire and suspended from thearm
of o balance. The panon the other arm having been weighed
to counterbalance the zinc, the latter was ignited with a match.
At first the combustion was rapid, and much oxide escaped
in fumes, causing the zinc end of the balance to rise, Soon,
however, the combustion became a mere glow, the absorption
of oxygen wking place without fumes. In a minute the beam
began to descend and soon very decidedly outweighed the
counterbalance.

The only precaution necessary is to have the zinc moder.
ately but not too compact. If too loose, it burns too rapidly ; if
too compact, it will not buru.-

SBoMEwWHAT CospEXsED.—A French chemist is sald to have
condensed the body of his wife into the space of an ordinary

seal, and had her highly polished and set inaring. He made
& nice income by betting, with Iapidaries and others, that they
could not tell the material of the set in threo guesses, and,
sfter pocketing the money, would burst into tears, and say:

It is my dear, dead wife. I wear her onmy finger to keep
allve pleagant remembrances of her.”
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CASTING A FIVE HUNDRED TUN ANVIL.

At Perm, a town situated on the banks of the river Rams,
in the northeastern part of Russia, there is a gun factory, be-
longing to the Russian government and erected for the pur-
pose of manufacturing cast steel guns of large callber, Ow-
ing to the increasing requirements of the work carriod on, it
was found necessary to sabstitute for the 15 tun hammer or.
dioarily employed, a large double-acting 50 tun machine,
calculated, when using top steam, to be equal In effect to
single-acting 100 tun hammer, To form the anvil block, the
molding of a solid mass of iron, 500 tuns in welght, was ne-
cessitated, and the annexed engravings and following de-
scription, condensed from Engineering, explalns how the ope-
ration was performed.

The geological characteristica of
the ground selected for the erection
of the hammer were first examined,
and after passing through various
strata of clay, sand, and boulders,
dense slate, capable of resisting a
pressure of 680 1bs. to the inch, was

at the rate of 54°, and, toward the end of the cooling, at the
rato of 32° per day,

The entire work cost about $48,400, or some $00 per tun.

The difficult operation of turning the anvil block was suc-
cessfully accomplished in the month of October last by Mr.
Woronzow, the engineer in charge of the factory. T'he great
mass was revolved on its journals, by two steam engines,
within two hours and o half,

®
-

To Make Faper Transparent.
T Tho best kind of paper is the cluss known as wove, not lald,
paper. A varnish formed of Cansdian balsam digsolved In

turpentine supplies an excellent means of making paper trans-

former is sleyated to & higher temperature than that in the
latter ; consequently the fluid travels through the lever from
the first ball to the second, which, becoming heavier, over-
balspees the equilibrium, and in so doing sets free s weight
stiached to clockwork mechanism connected with a pendu-
lum. When the sun is obscured, the liquid resumes its nor-
mal position, and the arms of the lever once more balance,
arresting the fall of the weight.

In addition to the three dials above noted, there is a fourth,
which is combined with mechanism which shows Low many
clouds pass befors the sun, how frequently, and the exact
time they take in making the transit. This consists of
parrow band of paper extended on a light circular frame es-

The mode by which we succeeded best was to apply

parent,

reached. This was selected as a
foundation, and the excavation was

performed by the aid of a watertight i
caigson and compressed air. After :
the slate had been penetrated to a
depth of 7 feet, two cross layers of
heavy larch beams were laid and cov-
ered with tar and felt. Then came /
three courses of sandstone muasonry 77
laid in cement, 7 n, Fig, 1, each block
weighing from 16 to 19 tuns. This
change of wood and masonry wans
ropeated twice, and the whole ulti-
mately covered with u double course
of larch beams, upon which the an-
vil block was to be placed, 'The con-
struction of the hammer building (a
tower-like edifice, consisting of an
iron roof supported by four iron pil-
lars) and of the adjoining structures
was next finished, and the prepara-
tion for the casting of the great block
were begun, i
The latter has the form of a prism
with a base 164 feet square and 5 feet
high, joining & pyramid 9 feet high,
with & top 9 feet 8 inches equare,
The cubical contents of the massare, A S5 /7!
therefore, 2,700 feet. To compress
the iron on the top of the anvil

block, it was decided to cast the same <

upside down, and hence two trun.
nions, g g, were provided, upon which

it conld be turned to its proper place :
after having cooled, and which also
served as inlets for the molten iron. <
The block was cast on the top of its
definitive foundation; and after the
casting pit had Leen well dried and X3
warmed, the molding itself cem-
menced. First a framework, i i, of ©
vertical cast iron beams covered with
iron plates, and strongly braced, was
erected at the sides of the pit. The
hollow space in this structure was
filled with molding seand. Four lny-
ers of common brick, provided with %
flues for the escape of guses, were
placed at the bottom of the mold,
then four courses of fire brick, p, the
three upper layers forming an in-
verted arch. A mixture of fire clay
and quartz served as filling material.
Lastly came three more courses of
large fire brick, the space between
the latter and the iron framing being
rammed with molder's sand. The
pinions and channels for the liquid
fron were similarly molded.

‘While this operation was progress-
ing, fourteen Mackenzie cupolas, A’,
were erected around the mold and to supply them with the
necessary blast of 4,000 cubic feet of air per minute, anthra-
cite cosl being mainly used, three blowing engines were
used, of different construction, having, however, oylinders
respectively 04 feet, 6 feet, and 74 feet in diameter, and mak-
ing from 21 to 28 revolutions per minute ; and:255,360 1bs. of
fuel and 1,786,400 1bs. of pig iron were prepared. Within an
hour after the cupolas were lighted, the three blasts being
turned on during that period successively, the iron began to
melt, and the first tapping took place. The work begun at
8:45 A. ., and by 8 r. . 880,000 1bs. of iron had entered
the mold, reachinga hight of 10 feet from the bottom. By
7:21 in the morning of the following day, the whole opera-

~ tion waa over, the cupolss having been cleansed and filled

three times, and only ten of them being used toward the end.
After a lapseof two days, & thio crust appeared on the sur-
face, and the iron underneath was found to be under a state
of compression by the contraction of the cooling surface, so
that, instead of forming the well known phenomena of hol-
lows, the iron came bubbling up through the plerced holes.
_After the lapse of two months, the mnss was cool enough not
to affect zine, while it melted lead inserted in drilled holes,
According to trisls of temperature, it was found that the heat
diminished at the rate of 72° Fal, per day at the outset, then

wrk

THE GREAT ANVIL AT PERM, RUSSIA—PLAN AND

a pretty thin coating of this varnish to the paper, so asto per-
meate it thoroughly, and then giveit a good coating on both
sides with a much thicker sample. Keep the paper warm
by performing the operation before a hot fire, and apply u
third or even a fourth coating until the texture of the paper
is seen to merge into & homogeneous translucency. Paper
prepared in this way has come nearer than any other woour
ideal of perfection in transparent paper.—British Journal of
Phaotography.
THE !SOLAR COUNTER,

A curious invention, the device of Abbé Allegret, has re-
cently been introduced in the Jardin d' Acelimation, in Paris.
It is an instroment which indicates how long the sun shines
(months, days, hours, or minutes), during any given period,
The machinery operates only when the sun ia visible, and
transmits its movement to three dials which, connected to-
gether in a simple manner, show months, days, hours, and
fractions of the latter.

The essential part of the apparatus is two balls, one of
which is black and the other yellow, fastened on opposite
arms of alever, which is sustained by a central pivot. When
the sun shines the black ball absorbs more heat than the yel-

low one, and hence the vapor of the liguid contained in the

tablished around the face of & clock. The Iatter is actusted
by the ordinary machinery. Itssinglo
hour hand carries a pencil. When the
sun shines, the paper, on its movable
frame, is carried up to the pencil
through mechanism connecting with
the motor already described. The
leaden point then traces » portion of
the circumference corresponding to
the divisions on the face of the
clock puassed over by the hand. If,
however, a cloud passes before the
sun, the movement of the lever, re.
gaining its balance, withdraws the pa-
per circle from the pencil, leaviog a
blank, the length of which shows the
time during which the sun was
screened. A single band of paper will
last for & month or more, as the hour
hand is made in two parts, screwed to-
gether, and so combined that, at every
revolution, the ouler portion passes
under & fixed rack so that the screw
head is slightly turned, thus elooga-
ting the arm and causing the pencil to
begin its mark on a fresh portion of
the paper.

In connection with the apparatus
the inventor has established a sun
dial which strikes the hours, & para.
doxical operation accomplished as fol-
lows: At every hour mark on the dial
— plate is fixed one of the ball and lever
mechanisms that we have above de-

scribed. When the shadow of the
N v style arrives at apy hour, one ball is
shaded, the lever tilts, and clockwork
mechanism, of simple construction,

strikes the hour on a gong.

We should imagine that the solar
counter might be of considerable use
in extended meteorological observa-
tions. A large superficies of territo-

o ry, for instance, might be provided
with a number of these instruments
distributed at equal distances apart,
from which telegraphic communication
might be established to a central sta-
tion, and thus, say every twenty-four
hours, the period of sunshine, for sil
the points of observation, might be
known. From this could be ascer-
tained the course of the atmospheric
currents; and further, by noting the
amount that the sun has warmed the
soil and atmosphere of countries more
or less temperate than our own, we
might be able to predict either milder
or colder wesather, through the effect
of the condensation or dilatation of
the atmosphere in such regions, and
the consequent effect of such upon
that of our immediate territory. The
knowledge of the direction and num.
X ber of clouds (which exercise a nota.
ble influence upon the temperature),
coupled with that of the direction of
SECTION. the wind currents, would also offer
new elements of observation of con-
siderable practical value. Finally, as the autumn is warmer
in proportion as the sun has shone more or less during the
summer, transmitting more or less heat to the soil, the solar
counter would serve to indicate approximately the yield of
fruit and other crops to be expected.

An Hotel on Wheels.

The American carriage and wagon builders have a world-
wide reputation for light work, says the Carriage Monthly;
and as our cousins across the water have repeatedly stated that
we carry this idea of lightness to extremes, we are now pre-
pared to inform them that we can bulld also an occasional
heavy vehicle. To Philadelphia, justly celobrated for light
work, please remember to give the credit for building the
heaviest heavy carriage on record. The following dimen.
sions will be sufficiently startling, but we can vouch for their
correctness, inasmuch 85 we have seen the drawing and coplod
the sizes.

DIMENSIONS OF BODY.—Longth: 350 feet; width: 20 feet;
hight: 16 feet. The carringebody is two stories high. The first
story is 8 feet in the clear, and the second story 7 foet ox.
clusive of the arch of the roof, which at the centur gives 8 feot
head room. Entrance is provided for at the front and back
ends. Theroofhas ventilators slmilar to astrectcar, There
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are 16 arch top windows, on each side, 8 below and 8 above.
Those in the first story are 2 feet 6 inches wide, and 4 foet
9 inches high, and in the second story, 2 feet 8 inches wide, and
4 feet high. They have each two sashes, which are arraoged
10 be raised and lowerod. Those in the first story are divided
into four lighta each, and those above into two lights each.
The upper windows areprovided with shutters or blinds
The immense body or houge, whichever you pleaso to eall it,
will be hung upoy platform springe, which will be of in all
sufiolent strength to support 25 tuns weight.  The wheels
will bs 8 feot 2 inches and 4 feet 4 inch ee in diameter ro-
spectively, Hub: 18 inches in dinmeter; felloes: 9 inches
on the tread, and 6 inches deep.  The Brobdignagian wagon
i# intended for botel purposes during the Centennial Exhibi.
tion. The first story will be used as a dining saloon, and the
second story will contain 10 state rooms, with 2 berths in each.
1t is proposed to place this portablo hotel somewhere on the
exhibition grounds, there to remain stationary nntil the close
of the exhibition, The gearing or earrisge part will have
no other labor to perform than to support the body in going
to and from the exhibitlon grounds.

ASTRONOMICAL NOTES,

At a recent meeting of the Royal Astronomical Society,
Mr. Burton, who was for two years an assistant to the Earl
of Rosse, stated that, during that period, there had only been
three hours of what might be enlled excellent definition for
the great six-foot reflecting telescope. In general, they had
to use the three-foot reflector for their observations,

‘With this instrument,on one oceasion, during exception.
ally fine weather, he had been able distinctly to detect that
the fine markings on the planet Mars were composed of a
texture resembling the stippling of & mezzotint engraving.
On no other evening had the definition been sufficiently good
to recognize the same details.

We hope that onr Washington astronomers will turn the
great refractor towards the planet when oceasion offers, and
let us know how the markings which Mr, Burton speaks of
appear in that instrument.,

Spots on the Sun,

The students of Vassar Collego report ns follows:

Our record is from February 17 to March 14 inclusive,
The period has been marked by an unusual degree of change
in the spots. Between the noon of February 17 and that of
February 18, two small ones near the center disappeared and
& new one appeared. On Februosry 20 a pair of spots were
seen, s little to the east of the center, which seemed to have
been formed by the division of one spot noticed on February
18. A new small one had also appeared, a little past the cen!
ter. The next observation was made on February 26, whena
good sized group was seen eust of the center, and on Febru-
ary 28 the Jargest member of this group ehowed an umbra
of peculiar ghape, resembling a palm leaf, On March 2 the
stem of the leaf had apparently separated avd formed a new
spot close to the first, Considerable changes had taken place
gince February 28, One circular spot, which on that day
was on the eastern limb, bad disappeared. March 8 showed
& new spot to the west of the center, and between March 3
acd 4 there was a still more decided cbaoge. Two groups,
which on the 3rd were small, had resolved themselves into
several spots, and & new group had appeared below the cen.
ter. On the 4th two photographs were taken eleven min-
utes apart, and there were indications of changein the epots
even in that sbort time, Owing to cloudy weather no obser-
vations were made after March 5 until March 14, when the
£pots were nunusually large,

Faculir were noticed February 17, 18, and 20,and March 5,

e

Joseph Harrison,

We bear, with regret, of the death of Joseph Harrison, of
Philadelphia, Ps., well known in engineering circles as one
of the grestest American mecbanies, Born in 1810, he
thowed proficiency at a very early sge, and served as appren.
tice, journeyman, and foreman till he was 25 yeara old, and
was then in the employ of Garrett & Eastwick, in Philadel-
phia, where he designed and bufit a locomotive, This was
in the year 1835, and tho business increased so fast (after
the then unworted schievement) that he was taken Into
pertoerehip. Some agents of the Russian government soon
afterwards suggested to Esstwick and Harrison that one of
them should go to Russia, whers the government was about
to Invite proposals for the whole of the rolling stock for the
great milway, 400 miles in length, from St. Petersburgh to
Mowcow. Mr. Harrison went to 8t. Petersburgh, arriving
there in 1843, with tha remainder of $500 in his pocket, Mr,
Thomas Winons, of Baltimore, who had gone there to su.
perintend the working of a locomotive, uniting with Mr,
Harrison in making proposals. The contracts were ultimate.
Iy mwarded to them, under the firm of Harrison, Eastwick
& Winane. They constructed 162 twenty-five tun locomo.
tives: 2,000 eight.wheel cars; 500 eight-wheel platform
cars; 70 vight-wheel prssovger cars on the American plan;
6 olght-wheel post ears; the total of the contract amounnting
1o §8,000,000. Al this work was constructed in government
shops, nt St I’eunburuh,hy Russinn workmen,and was com.
pleted in five years, Mr, Harrison's high personal charnctor
obtained for him the meana of earrying out this large con.
tract on his very small eapital; and after this great succesy
and many others, he returned to Philadelphis in 1852, sivee
when his greatest work has been the production of the Har.
rison bO"Of, one of the mom hl“h)y eateemed of poveral in.
ventions which defeat the danger by explosion of boilers by
building them in sections,
 He slro introduced into Europe the American drop bottom
cupola, for iron smwelting, the smelters having previously, at
thejend of the heat, pulled the sleg, elc., trom & small door

Scientific  American,

or the tap hole, instead of dropping the hostom as is now
done, He patented the equalizing beam for distributing
equally the weight of the locomotive on the drivers, and the
Harrison stub end (without keye) for the connecting rods.
He dosigned and first used the tool for boring both the erank
pin boles at right angles at the easne time, thus doing the
work mechaunically correct ag well as much chonper.

The Integrity and moral courage of this eminent man laid
the foundation of his success and his great fortune ; and those
who knew him, whether as a husband, father, son, friend, or
oltizon, will sincerely mourn his denth,

o
-

Shell Henps in Maine.

At n moeeting of the New Fogland Historie-Genealogical
Soclety, held a few days ago in Boston, Professor Rufus K.
Sowall, of Wiscasset, Me., read an interesting paper on the
ethnologieal remains and shell heaps at Damariscotta, He
prefaced hin eseay, gays the Boston Globe,with & very graphic
description of the inlets and bays along the comst in that
vioinity, an well ag a review of the discovery of that region,
with extracts from letters written at various dates by the
enrly explorers, He exhibited several specimens of oyster
shiolls, ns well as pleces of pottery, found in Inrge quantities
at the hend of the Damariscotta River, The shells, Le said,
must have been piled there by a people who lived previous
to noy period of history referred to by documentary or tradi
tlonal testimony. Skeleétons were found at various points
along the seaboard ; but while geveral fragments of utensils
for the performance of household work were found, no darts
or spears seam to have been discovered. From the data at
his disposal, the lecturer deduced the following conclusions ;
First, that there wero oysters along the coast of Maine in the
early ages of this country, and the ghell heaps were piled up
by human hands; secondly, the site of thess huge deposits
was the home of & primitive population; thirdly, these in-
habitants were a domestic people, they cooked their food in
a manner which bespoke civilization; fourthly, they had
clear perceptions of the utility of mechanical applinnces;
fifthly, there were successive races in these localities, the
Intter of which were more nomadic than thelr predecessors,
and lastly, these settlers came from eastern countries. He
cited weveral additional facts in support of these theories,and
closed with a summary of the proofs adduced,from which he
claimed that it was clear that the aboriginal inhabitants of
Maine came from the East, and bronght with them the civili
zation which then prevailed. Mr. Kidder, 8 member of the
society, made a few remarks in which he controverted sev-
eral of the theories advanced by Mr, Sewall, Hs said that
sbell heaps, similar to those at Damariscotta, were found all
along the const from Canada to Florida, Professor Morse,of
the Essex Institute, also bore testimony to the existence of
such deposits at various points in this country, the exact
counterparts of some discovered in Denmark.

o
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DECISIONS OF THE COURTS,

Supreme Court of the United States,

GLYCRERIN PATENT.—ROLAND G. MITCHELL £, RICHARD A. TILGHMAN.
(Appeal from the Circult Court of the United States for the Southern
District of New York.—October Term, 1573.)

On the 34 of October, 1554, letters patent were granted to the complisin.
ant for a pew and usefal lmprovement in processes for purifying fatiy acd
011y substances of animal and vegetable origin, and which contaln giyce-
rin (giyoeryl) as their base, His Invention, as the patentee states, con-
rints of » pow and Improved mode of treating such substances in order to

roduce fat ac¢lds and solution of giycerio, which, ss he says, was not

pown or used before his application, and the recital of the patent is
that It shall take effect from the 9th day of January preceding the dste
of the Instrument,

By virtue of the sald letters patent, as the complainant slleges in his
bl of complatot, he acquired the exclusive right to make and use the
desoribed ymprovement, and to vend the same Lo others (9 be wsed ; and
tie also nlloges that the re.Pondv nt, prior 10 the time when the bill of
complaint wan fled, without his lHeence and In violation of his rights, en-
gnged (o making and using his patented process, and that he, the respond-
ont, fntends to continue to make and use the same, nn sot forth in the biil
of gomplaint,

Sorvice was made and the respondent appeared and filed an answer
setting up soveral defences, as follows:

1, That the complainant, on the 9th of January, 1851, was not the origi-
nal -x:d first foventor of the improvemen: described Io the sald letters

atent,

” 2 I'bat the rosult described In the specification and claims of the patent
cannot be accomplished, s0 as to be practically useful, by the metsod and
Apparatus described (n the specification.

4, That the respondent never practiced or used the patented process of
thy complaloant as charged In the bill of complaint, or In any oiher man-
nie, Henamits that he s engaged (n manufacturing candles, and that in
manuiscturing such articles he uses water ana steam at high temperature
and that ho also uses such pressuro as arises from the expacrive force of
hot water or steam (n & close vessel; but be denles that he uses any sack
method, prooess, or apparatus as those describod in the lotters patent of
the complanant,

4, Toat the patented processes doscribed In the #pecificatisn were well
known to chemists and men of sclence and to msnufacturers long before
tho alloged Invention of the complainant, and wore also used and prasticed
by thom, snd wero deseribad (o printed publieations before the compiain.
ant Niea bis wpplication for a patent,

6, Toat tho use of o close vessel of suficlent strongth Lo redlst the pres-
sure of water when hoated, or any pressure needed when usiog water to
degompose other substanoos,was kknown to,and practiced by, men of selence
and manufaoturers in this country and elsewhere long before the alleged
tnvention § that highly heated water, when usod as uesoribed, is an ele-
mentary prineiple open and freo to all, und that such o principle s not
oue that Is sulject to s patent; that a prior knowloedge of the alleged in-
ventlon was possessod by many othier persons, and (hat (he ssme was de-
seribed In mnn( printed publications, an fully set forth in the soswer

On the 284 of November, 1867,the patent of the cotnplaloant was extended
for seven yoars from the r\?nnllun of the fourteen years for which the
ongInal patent was grante Hubsequontly, to wit, on the §th of March,
1574, the compiaipant Institated a second sult agsinst the respondent,
Tounded upon the extended patent, which Is No, 310 oo the calendsr, Both
canes wore heard At the sameo time, Suifles 1 L0 say, D respect Lo the Iat
e, thnt the il-lrndln v Aenues, anud proofs in 1he Lwo OASEs are substantially
the same, and that the Iattor must pe dlsposed of [n the same way ss 1he
Precedlg canse,

Decrees were ontered in these cases, respectively, In the elrealt court tn
favor of the complaleant, each of which must be raversed,

The decres in each case 18 reversed, with costs, and Lhe Cases are, respec-
tively, remanded, with direction to dismiss the rospective bilis of com-
piatng,

The Court held robstantisily ss follown

The clslm In every patent must be construad to bo Himited to the mathod
or process deseribed In the spocification,

A olalm 1o these words, * Tho ununhrlurhui of fat nolds and :’2“'""

J

from fatey bodies by the setion of water ot & high temperature snd pres
sure,Interprotod on roferanco (o the speclficntion Lo mesn & process for
desomponing fats, snd runvrtllur them Into oleste, IMAYgarste, and stos
rate, niid 4 golution of glycerin, by, among othor monsuros, mising the fat
thorougoly with one half or one third ss Wwuch waler by mesops of a per
forated piston foroed through tho mixeare back sud forti, sud by suojeet-
1og It tor ten minutes Lo e tompersture of from B109 L0 612° Fah in & close
vospel oapabilo of realating the consoguent prossare, and whick fs giled by
the mixttre, and into whioh nothing olse e admitted
Thus Interproted, the clalm s not tofringed by & process consisting of
mixing melied (et and water by forelng the water up (through the mixiare
ANA spraying It over the Lop whenes 14 setties thiough, and by subjecting
the mixthre for sovernl hours 1o s close vossol Lo sUch & Huat that the pres
cu}r squale that of from ten Lo twenty atmosphieres
Motum, A newly discovered prineiple or property Of mattermay be pat
ented provided s now ano usefal rosait has boen abisined from the appil
Cation of 1t and the specification desoribes how the reaultis (0 be obisined
Dictum, A putent s 1nvalld il the result which s prediciod oannot be ob

Ilgwu by the meaps desoribed,

™M, Or, It the process caunot be performed witheut de 1o the
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HOW SHALL I INTRODUCE MY INVENTION]

Reskes any merlt, comebody will want ft, Advertise what you h"fﬁ'
nale ln such papers as elroulate among the Iargest class of Mmmllll‘tlo

bo Intereatod In the artfcle. Sond \lnntratod elrculars desoribing llumlﬂh

of the maching or imploment to manufagtorers and deslors In the W.ﬁ‘l‘,‘"
article, all over tho country. The pamos and addreawes of porsons in dif.
forent trades may bo obtained from State direotories or commarcial mﬂ"
tera, If the tnvention fx meritorious, and 1f with 1ts utility (¢ possessos

novelty and Is attractive to the eye, 5o muoch the more Hkaly it I8 to find &

purchaser. Inventors, patenteos, and constructors of new snd useful

machines, Imploments, and contrivances of novelty can have thelr m;

tiona {llustryted and described (0 the columne of the lclmm.

oax. Civil and mechanical englnoering enterprises, such as bridges, docks,
foundries, rolling mills, architectore, and new industrial entorprises of all

kinds possesalng tntorest can find A place in thess columns. The publish.

ers are prepared to exccute {llustrations, in the best style of the engrav.

ing art, for thix paperonly. They may be copled from good photogiaphs

or well exectted deawings, and artists will ba sent to any part of the conn.

try Lo mako the necossary skotches, The furnishing of photographa

drawings, or modols 16 fhie loast oxponslvie, and we recommend that courss
ns preferable, The examination of elther ennbles us to determine If 1t (s
A subject wo would Itke to publish, and to state the cost of engraving fn

advance of (ta execution, so that parties may decline the conditions with.

out {ncurring much exp The ad to manufscturers, patentees,
and contractors of having thelr machines, inventions. or engineering
works {llustrated In a paper of such large circulation as the Sorexririo
AMERIOAX I8 obyious. Every lssue now exceeds 42000 and will soon reach
50,000, and the extent of it circulation s mited by no boundary. Thers
fs not a country or a large city on the face of the globe where the paper
does not clrculate. 'We have the best anthority for stating that some of
the largest orders for machinery and patented articles from sbroad have
como to onr manufacturers through the medinm of the SciExTiric
AMERIOAN, the parties orderiog having seen the article Hjustrated or
advertised fn these columns, Address

MUNN & €O.,
37 Park Row, N. ¥,

NEW BOOKS AND PUBLICATIONS.

THE PRINCIPLES OF CHEMISTRY AND MOLECULAR MECHAN.
1c8. By Dr. Gustavus ‘Hinrichs, Professor of Physical
Science in the State University of Iowa, etc. New York:
B. Westermann & Co.

It has been stated by a modern savant that the science of mechauics is
universal, uitimate, and all-including, and that chemical sction Is as cor
tainly a matter of mechanical arrangement as are lght, heat, and eleetr!]
city. To this view modern r h Is Iy tending, and the curreat
1iterature of the schools Is beginning to recoguize recent progress In this
dircetion, The book now before us 1s a compendium of what has already
been discovered and 1aid down in the form of general laws aocording with
the aboye mentioned theory, and is s most valaable contribution to our
higher sefentific literature, which we cordially commend to onr readers as
worthy of attentive study, and as & most excellent text book,

INsTRUCTIONS IN MODERNX AMERICAN BRIDGE BUILDING:
with Practical Applications and Examples, Estimates.
and Tables. By G. B, N. Tower, formerly Jbief Engi
neer in the United States Navy,and Chanaler Instructor
in Civil Engineering at Dartmouth College. Illustrated.
Price 82. Boston: A. Williams & Co,, 135 Washington
street.

A bandy little book, full of lnformation clearly and concisely expressed.

TaE UNITED STATES LAW DIRECTORY FOR 1874, containing
the Names of One or More Reliable Law Firms, g
and Real Estate Agents in each of the Principal Cities
and Towns of the United States and Canada,

We have here a portly volume, compiled with great caroand constdershle
Jabor. Each State has a section of the work devoted to it, which is pre-
ceded by a digest of the laws and court caleadar. The work Is revised and
relssned annually, and deserves the attention of the legal professton on
account of the (nformation it contalns concerning all parta of the United
States.

TaE SECTORIAN SYSTEM OF RAND RAmmING, Elucidating the
Whole Subject by Fifteen Plates. By William Forbes,
Architect, Price 5. New York: A.J. Bicknell & Co,,
27 Warren street.

This work exemplifies 8 new mathod of laying out stair and other rall-

fngs, by the nse of & scctor, which the author describes as ™a mathematical

{pstrument founded on Euclid I 6 and adapted to this systems.” The tool

ean be readily ruade by any workmsn ; snd the system, admiradly (llustrs-

ted and described 1n the book before us, will, no doabt, soon be put to &
practical test.

Inventions Patonted in England by Americans.
fcompiled from the Commissioners of Patonts' Journal.)
From March 10 to March 12, 1591, (nclusive.
Breron Loapixa Fine Axys.—~B, Burton, Brooklyn, N, Y.
peyYING Boxe Braok.—F, Farley, New York oity.
GAs Maxuraorevne, —~D. Davison, New York city.
aurrixe Toow, kvo.~D, L. Kennedy, New York clity.
Howstixag Doon, wro.—J. W, Meaker, Detrolt, Mieh.
Hosx CovrrLixa, ero.~D. Ashworth, Wappinger's Falls, N, Y.
lox MAXUPAOTURE, ¥TO.—8, B, Martin, San Francisco, Cal,
MrTAL BooT Sorx,.—J. A, Punderford, New York city.
OnpEANCE~N. Wiard, Washington, D.C,
onrcax Sror~T. Winans, Baltimore, Md.
ProrrLLINg Boars Axp Cans T, J. O'Toole, Brooklyn, N. Y,
Poxr.—~W. J.Sliver of al., Salt Lake Clty, Utah.
Syzax GExnraTON. W, E, Kelly, New Brunswick, N, J,

7 ?mut gﬁmirin zin Soveign Fatents,

Improved Millstane Driver,

Moor Holden, Clnotunatl, O, —This inveution relates 1o an lmproved form
of sookets aod bushings in one plece or easting which are embedded per
manently in the eye of the runner, and which operate Lo balance and drive
the same, while serving as an inlet for the graie The Improvementis are
deslgned Lo combine In the most perfect mar ner the advantages of easy
snd certaln feed with & firm yel delicate poise of the runner, whereby the
Iatter is ennbled to resd!ly secommodate 1tsclf 10 the face of the bedatone
withott binding or raking, and, consequently, without loss of power or the
Nabllity to overgrind, scorch, or * kill" the four,

Improved Fertlilizor.
George 1. Poppleln, Balttmore, Md.~This lavention consists 1n » ferti)
frer made of phosphate of NWe and powdered tripoll tn mechanica) mix:

opwiator,
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Scientific Imerican,

Tmproved Machine for Canceling Stamps.

Charles J. Goft and Eimer 0. Hursy, Clarksburg, West Va.~This Inven-
Hon relates to mechaniesl means whereby stamped lotter envelopes and
unstamped eiroular envelopes in the Post OfMce Department may be con-
venlently and rapldly canceled. The invention consiste In » werfes of 1ni.
provements by which a single person will, In s shiort space of tme, do all
the canceling required st Any poat office, thereby not only securing uni.
formity and thoroughness In the work, but great econemy of time and
Cont,

Improved Volute Spring.

Charles T. Schoen, Wilmington, Del.—~This (mprovement relates to that
olass of springs known as volute sorings, and the oblest of the fmubrove.
ment ts to render the actlon throughout the difforent colls more eguable
while under pressure, and at the same time to reduce the welght and cost
of the spring by a saving of material, The pring 1s made from a plate or
barof ateol which Is of uniform thickness from end to end, but tapering
In width from cear the end which forms the base of the Apring to the
opposite end, This plate s colled so that the width of spring Increases
with the diameter of the colls, whereby the elastic actlon of the spring s
extended equably throughout all the colls oxcept the colls which form the
top and bottom.

Tmproved Horse Hay Rake,

Lyman Litehfleld, Gouverneur, N. Y.—This Invention relates particularly
to the mode of placing the end tooth of & horse rake tn & fixed relation to
the one next adjacent, 80 as to prevent the lsteral escaps And waste of the
hay or straw that (s belng raked up.

Improved IHay and Cotton Press,

John A. McBryde, Lauriubure, N. C.—This Invention relates to and con-
ainta fn monns for hanging and operating the follower of a hay or cotton
proas, so that it will always center ttaelf upon the hay or cotton to make
A balg of rectangular shupo eastly moved off from the top of tho press box
to nllow gonvoniont nooesn to the Iatter,

Improved Expanding Pulley.

Willtam C. Margodant, Hamiliton, O —This [nvention conslsts in render.
ing & drive pulley expansiblo by making it of two disks and two soml
olronlar spaces, the former recelving the Iattor, and one disk holng mova.
hle, a0 that one palr of spacers ean be removed and & thicker or thinner
palr substituted. Ry this mesns the spoed of the pulley can ba readily
graduated to sny required veloolty,

Improved Horse Hay FVork.

Edger N. McKimm and John R, Gearhart, Lathrop, Mo.—This fnvention
conal*ty (o combining two sets of forks, one sliding within the other
and the lnner one provided with key oatohes, which enable the main fork
to hold the hay until 1t {s 1{fted to the desfred elevation.

Tmproved Table.

Ell B, Francts, Windsor, Conn,—~Thig {nvention pertains to a folding or
hinged leaf table, and consists In the construotion and manner of con-
JoIning two bars or cross pleces which form the fixed and moevable por-
tions of the tablo frame for the purpose of adapting the parts to fold
together, and thus economizing space when the table I8 not In use.

Improved Steam Boller.

James L. Spink and Albert L. Holland, Minnoapolis, Minn.—This inven-
tlon consists In A novel mode of combining, {n a boller, steam-generating
reotions composed of heating tubes and conneoting colls connected by
pipiog with the heating tube and bottom of boller,

Portable Toy Ruace Track for Field and Parlor Amusement.

Jacob D, Spang, Dayton, O.—This tuyention consists In & mimic race
course, Inclosed, and having starting station, rows of transverse posts,
cross hurdles, stables, and a final goal.

Tmproved Circular Swing.

Madison L, Reynolds, Flint, Il.—There In & vertionl revolving center
post having radinl arms. Seats are supported and revolved by said arms
Tho Intter aro jointed g0 they can swing up and down, and mounted, by a
roller for each, on a circnlar nndulating track, 1o that the seats will have
an up-and-do #n motion, something 11ke the motion of & galloping horse
at the same time that they revolve,

Tmprovod Paper Hanglng Machine.

Ruassell H. Miner, Rousoville, Pa,.—A box (s made of tin, saficlently long
to recelye a roll of paper,and of a depth and breadth sufficient to contaln
the paste roller and the deslred quantity of paste, the case belng nearly
square. The paste roller revolves on pivots In the ends of the case. The
paper, which is dropped 10to the case, resta on an Inclined hinged flap,
and bears on the paste roller. Before the paper isplaced In the case a
metal rod 18 Inserted In the center to give the paper additional welght to
Xkesp It steady and In place. An adfjustable head bears against the endof
the roll of paper, to prevent longitudinal motion. The paste roller re_
volves In the paste, the friction agalnst the paper befng sufficlent to cause
1t to revolve when the paper Is drawn out. A pressure roller, which may
be covered with felt, recelven the face side of the paper. The paper {s
placzd In the case, and ita end {a hooked (nto the bent. In hanging, the
machine {s ralsed to near the celllng by means of a handle, and pressed
agalnst the wall. The paper releases {tself from the hooks,and, as the
machine is brought down, the roller presses the paper to the wall, The
machine is used for papering overhead, and for putting on strips or bor-
dering, In a simiisr manner. By this {nventlon'the tedlous operations of
unrolling, euteing up the paper, and spreading the paste are obviated,an®
the result {s a very great saving of time.

Improved Windmill.

George A. Myeors and Charles F. Myers, Schooleraft, Mich.—The objec
of this lavention is to prodoce for windmills a simple and effective regu.
1ating dovice. by which the main vane and wheel Is turned sidewise when
the wind is blowing too stropgly, so that Its effcct on the wheel Is ro.
duced, and = unlform motion of the same obtaloed st the speed desfred.
When the foroe of the wind, bearing agalust the upright regulating vane
s suficlent to overcome tho wolght, the vane will be pressed backward
earrying at the sams time the maln vane around toward the wheel. When
‘tnemaln vaune {s thus brought round toward the wheel and recelves a less
force of wind thsn the wheel, the lattar moves round with the socket to a
corresponding position. Thus, however great and changeablo the wind
‘may be, the same force may be exerted, and s uniform veloclty secured,
The decressing velocity of the wind allows the welght to carry the regu.
lating rane into its upright position, drawfog with 1t the main ysne into
1tx orlglonl piace, keeping then tho wheel to the wind in the usual man
‘ner.

Tmproved Spark Arrester,

Waesley Pulllips, Morrtsania, N, ¥.—This (s n spark srrestor more eapeel-
"lllp wigned for locomotive botlers, but adapted to stationary and marine
Dboflers, and conslsts of w sectional luro pipo fustde of s lower screen plpe
formed of wire gauzs or wire gloth, and In & wiro gauze, or seroen or pipe,
_which reats on the bottom of the smoke box, and In another tube or pipe
“ﬁmneulu at or near the top of tho amoke stack, By this constroc.
tion & direst open 6xusust (s obtalusd. Tho smoke and g products
‘of gombustion are sepsrated at the base or In tho wmoke box, whilo the
#psrks are dalivered at the base of the amoke stack, whence they are

rendlly removed.

Amproved Suspension Siaple for Tanning Heels,
 Alvin 8. Riggs, Chesterville, Me,~Thin fnvention Is an improyed ateple

34 forsunponding hidss, akias, or Ieathor from tho Alats of a tanning recl, and
) ;

W denlgned to take the plago of the pine, brads, and tentsr hooka

~ now used for thist purpose. It tstaado of (ron, brass, or othier composition

ie wire {8 0ut Into places of sultable length, which are then beat in the
M o, and the army pressed nearly together, The endsof the bent wire
sy 09 lafe s little apart, so that the apriag of tho wire may prevent the
~ ataples from belug drawa ont of ths holes Into which they may be driven.
The bood of the staple 1s thea bevelsd oft upon both sides, to form an edge

 onablo tha staple (o cut a biole for ftaslf tn the hide or skin to be sus.
paided whan [4 16 pressod agafast tho sald staple, The advantage fe that
A0 4s #iil,09 Datter retalned as the real rovolyes, and, also, that & work
s 0an load and Uaload more_readily and (i leas time than with the ord

Preparation of Woal for Spluning and Apparntas Therefor.

Frederick Wilkinson, Manchester, England,—<This Invention relates to
means of preparing wool for spinning purposes without the use of ofl by
mixing with the fiber & dertaln proportion of powdered Fronch chalk or
ksolin

Improved Feather Wenovator.

Charlea Seaman, St Joseph, Mo ~This Invention relates to certain fm-
provements 1o that class of feathor renovators which are provided with a
fosther chamber, drylng chamber, and stesm sapply chamber; and it con
siataln providiog the steam supply chamber with & sorfes of nozeles for
admitting tho steam (nto the festher ohamber; safd nozzles belng com-
bined with sarrounding chambars or jackets to prevent the open ends of
the steam nozzles from ologping. The fnvention further conalsts fn the
provision of waste passages for conducting lignid substances from the
festher chamber, the upper onds of sald passages belog partially closed
by hinges or movsble covering plates, which, while permitting the escape
of lHgulds, will prevent solid matter and feathers from entering the waste
passages,

Improved Combined Blind and Sash Fastener,

This 18 & combined fastening for bilnds or shutters and for window
sashes, consisting of an adjustable fastening bar attached to the blind, s
satiouary hook in the casing, and a hinged hook attachod to the sash. Aas
the sash Is loweraed, the hook catehes [nto the stationary hook nutomatl-
cally, and securoly fastens the sash down.

Improved Detachable Shoe Tip and Sole Preserver.

Morris H., Lonfs, and A. H., Levett, Now York elty.~The edges of a plate
are bent over so as to clasp the sdges of the sole In the hollow, and the rear
part of the plate Is bent outward to le along the hreast of the hesl, to
which It Is secured, The plate has an extension to cover the bottom of
the heel and protect it from wear, and may be removed by slipplag It for.
ward to the narrower part of the sols. Another plate, which Is 50 formed
As to At upon thy forward part of the sole, has attached to {tatip to Nt
over tho toe of tho shoo. The rear part of the plate extends back over
the forward part of the first plate, ‘and has a short slot formed (n it to re-
celvon button, WIth this construction the second plate and tp can be
readily dotached when deslred, so that thoy may be taken off when in the
house, and puton when golng out of doors,

Improved Paper Pualp Digester.

Heotor J, Lahousse. Prague Bohemis.—~The boller Is mounted in (ts trans.
verso axis upon hollow trannlous, with plpe eonnections for the admisston
of atoam and water, and contalna perforated plates and pipes for distrib.
utlog the steam and water when applfed, It also has one of ita heads
arrangod so as to bo readlly romoved, and s placed under the stesp chest
to recalve the stock directly therefrom, and (s provided at the lower end
witha large cook for drawing off the atock. Besldea the steep chest and the
boller there Is alno n tank above the steep chest for contalning the alka-
Itne solution, no arranged that the anid solution can be lot Into the steep
chest directly from I,

Improved Running Gonr.

Willlam H, Hathaway, East Olarldon, O.—Thls {s an Improved draft at
tachment for platform wagons, which s %0 constructed that the line of
draft may be {n s strafght line from the horses' collars to tho axle, The
forward ends of the draft rods meet andare securely welded to each other,
and to o clevis to which a doubletres (s plvoted when two horses are used,
and the whifetree when one horse Is used. The doubletree and the fore
ward ends of the draft rods are supported by a awing bar, the middle part
of whicli pagses beneath the upper arm of the olovis, and s secured to the
zald clevis and to the doublatree by the bolt that pivots safd doubletree
to the rald clevis, The end parts of the swing rod curve upward and out-
ward, and the ends rest aga{nst the undeor sfdo of the front bar of the plat
form, and pass through eyebolts attachiod to safd platform bar, forming o
Joint, to allow the double tree to move forward and back rolatively to the
front bar of the platform, as the sald platform moves upon and down upon
{ts springs. By means of other mechanism, shonld the whoels drop Into a
hole or rut, the tendency of the draft will be to lift, and not to draw down-
ward,

Improved Tyre Bending Machine.

Samuel Hoobler, Minersville, Mo.—By this (nvention 1t {s clatmed that
tyres 0f various degroes of thickness msy be accurately bent withont side
twist, and easlly detached from the rollers, which are also quickly and
nicely sat to the required degree of bending. The device consists of a cen-
tral roller, placed tn movable spring bearings, which are applied by strong
stirrups and levers, and made detachable from the supporting frame. The
tyre iz placed below the cencral roller ; after one end is bent byhand to the
felly, the side rollers are firmly adjusted against (¢,the rims set to 1ts width*
and the tyre then passed through the rollers by turning the central roller
and one of the side rollers by means of sultable cranks.

Jmproved Spoon Engraving Chuck.

John S. Fifield and Frank W. Bralnerd, Westerly, R. I.—In order to adapt
the machine In common nse for holding spoons, forks, etc., and for hold-
Ing rings also, jaws are provided with a projection on the heads, and radia)
#10ts are made In the plste, also the short eircular slots near the center,
{nto which the jJaws can be readlly swung from slots to bring the heads
sufficlently close together to hold rings, or can be shifted dack readily to
hold spoons, ete. At the center fs arranged a little rest on which the ring
Is to be clamped. The sald rest {s removable, 80 that it will not {nterfere
with the holding of the spoons. The scrow {8 elovated sufliclently to cause
the jaws to project as much as needed for holding the rings. As it s de”
sirable that the rings be clamped at three points about equidistant from
each other, the jaws are made to curve outward, 5o that they bear In the
right proportion to cause the Jaw heads to approach each otber in the
same measure that they are moved toward the reat when clamping the
ring, and recede from each other in the same way when ralsed.

Improved Oan for Cooling Milk during Tronsportation.

George W, Fluke, Mount Pleasant., Iowa.—This (nvention 1sa milk can
by which the milk can bo kept cool during {ts delivery, even In the hottest
dsys. Connected with the side of & milk can {s an lce vessel extending
around the same to about one fourth ita circumference. The bottom ls
inclined to the outslde for collecting the melted water, and provided with
aperforation, through which the water passes. A false movable bottom {s
placed In the fee recoptacle, and forms, by a verteal sogmental flango, a
sultablo downward fnolinatlon toward the wall of the milk can. The
‘umps of loo which are put (nto & recsptacle are theraby continuslly car-
rigd toward the wallof the can, snd produce an uninterrupted sontact with
tho same, and thus the coollug off of the milk thereln,

Improved Addrossing Machine,

Lowis Butloy, Aurora, HL=This inyention consists of o Mitls hand fustro-
ment, intended eapoolally for nowapaper wrappers, in whioh s paper roll,
pasting trough, pasting rollors, and shears are combined and arranged so
thut the oporator can turn tho paating rollers and draw the printed slip of
puper from which the alips nre to bo aut through the pasting spparatus to
the shears by the thumb aod foger, while the hand rotalon 1ts hold on the
handle of the shears, The shears are theon worked to cut off the slip
when the strip has hoon fod along sutfolently, without rolensiog the
foeding or tarning spparatus,

Improved Window Guard,

Christian F, Résohmanno, Davenport, lown,~To the alde postaof the win-
dow frames are plvoted a numbor of horigontal bars, WIth thoss are com.
bined vortical plecos, 40 that two AopArate frames or gratings are formed,
which meet {n the middle of the snah, Tho horfzontal haes turning on thelr
pivots allow these frames to be awung upwards and to close together lnto
small space. Whea the frames are down, aultable locks and catohes are
provided to secure them together aud so form a barred grating to the
window.

Improved Medical Compound or Halr Restorative,

Philippins Prass and Loals Prass, Now York ¢lty.—~This 1s & compound
for restoring the halr, to produce s more vigorous growth of the ssme.
1t conslats of & decoctlon of eqasl quantities of plantaln and tasny,
which 1s thoroughly mixed with glycerin, alcoho), snd some odorifer

UL LS

Improved Guide Frame for Saws,

Darwin J, Parmeie, Chieago, 111.—This {nvention la s slmpie and conve:
nient guide frame for sdjosting hand saws for cuttiog st varfous deptha,
and conulata 1n » slotted trame with sultable handles, into which the ssw
bisde 1s wat, adjosted 5o sx to project st the required depth below the bot-
tom part, and firmly clamped by strong tighteniog serews,

Improved Derrick and Platform,

Charles A. Camphell, Cholees, Mass.—~The derrick is pivoted to shoes, and
ts connected by pulley and rope 1o s windlass, 80 that It wmey be let down
1nto tnetned postiion or be drawn back, reating 1o vertical position against
aframe. It 18 also connected by ropes with the front part of & movable
platform. The rear part of the platform may run by mesns of rollers In
the top ralis of the frame. so that the piatform may bo easily earried for.
ward and backward simultaneously with the derriek. It projects at such
sultable distance beyond the front part of the frame that s bucket, which
is applied in the osus)! manner to the top place of the derrick, Is vertically
above the piace of anloading, and may,on holating, be discharged directly
Into the receptacie placed at the front part of the platform

Improved Door Soring.

Ashbel A, Stimson, Montpelier, Vi ~This inveation (s s door soring pul.
ley wheel having 118 groove formed of curved luge, placed on one vide
thereof, 80 as not only to answer the ordinary purposes of & groove. but 1o
allow the tension of the spring to bo sdjosted by passing the cord over &
different number of loge. There 1s & bent pin or esteh, combined with &
door spring wheel, having notches st or near ihe periphery to hold 1t while
the tension of the spring Is belng adjusted,

Improved Mnachine for Dressing Siate® Frames.

Thomas W, Parry. Slatiegton, Pa.~A common mode of finlshlog the
frames of school and other slates (s o round the corners or to cut them to
a circle, and to dress the entire edge of the frame, 50 as to Jeave It elther
beaded or rounded In cross section. The present fovention is s machioe
Lo be driven by steam or other motive power to facilitate this work, con-
sistiog of an adjastable table with a flange guide, and in & vibratiog adjust.
able spider. The spider conalsts of a crooked arm, attached to sn upright
shaft, which arm is provided with logs which enter curved openings of the
table. The shaft sod spider are ralsed, 2o that the lugs project abiove the
fable, when the slate frame s Inld thereon for rounding the corner, by
means of & foot lover. When the pressure of the foot fa removed, the spf_
der drops by Its own gravity. To round the corners of the frame, the alate
15 iaid upon the ends of the lugs, with the corner in contact with the cat-
ter, and is carrfed round with the epider about one fourth of & revolution,
The splder turne on a true circle, and o welght draws it back when It has
described the quarter oirele. When this hias been done, the frame is moved
Iaterally against s gulde to dress the edges,

Improved Chnlin for Necklnces, erc.

Shubiel Cottle, Now York city, assignor to Mulford, Hsle and Cottle, of
same place.—Thin In a chain for necklaces, ote,, formed of the nsual round
closed links and open apiral links of pecullar construction, aiternately sr-
ranged, each alternate ok belng poliated or colored. It isso constructed
that the Huks may all ne finlahed separately, and then put together to form
the chatn, thus avolding the necessity of coloring the whole chain, and
then polishing the alternate links. The chain 1s formed from the finfshed
links by springing the closed 1inks Into the open spiral ones until a neck-
Iace of the requlred length Is made,

Impreved Governor for Furnnce Doors.

Alvin C. Norcross, Boston, Mass,—An expansivle bar, which acts through
a head and by means of an end-pointed rod on & pivoted lever, operates the
furnace damper, The head is provided with & spring that acts on a different
slde of the fulerum of the lever, and tends to open the damper to the pre-
scribed Itmit. Inside the hollow expansible bar {8 placed s non-expansible
bar, €0 85 to bear directly upon the rod, and at the top Is a base plece on
which 15 a dfal whereon Is centered an adjusting screw having s pofnter
head. The expander, of course,acts {n the usual way to close the damper
more and more as the heat Intensifies, while, by means of the device sdded
thereto, the exact opening of the damper 1s adjusted at first, and befors the
furnace (s heated up or afterward, the degree of sdjustment being platoly
visible on the dial plate.

Improved Rope Clamp.

Jonas P. Smith, Parker's Clity, Pa.—This (nvention relates to apparatas
used In boring artealan and other welly, and copsists of a self-acting
hinged fastener for clamping and holding the rope. The device is compused
of two parts, hinged on & pin, having handles and provided with a dox
apertured centrally. The operator bears down upon the bandles, which
throws up the central portion and ealarges the hole or throat to the size of
the rope. When the cable Is attached and the parts aliowed to drop, the
communication is complete.

Improved Wooden Scoop Shovel.

John N. Valley, North East, Pa.—This Invention consists of & wooden
scoop shovel, the bowl of which 1s composed of a bottom and two s'des, of
thin, tongh wood, and a triangular stifening dblock or head plece, to which
and the bottom a socket for the bandle is secured by an angle iron, the dot.
tom belog In concave form In the dlrection of its length and the sides
flaring outwardly,

Improved Farm Gate.

George Van Riper, La Grange, Mich.—This gite may de thrown open in
clther direction, and adjosted tn an elevated position, so that 1t will swing
over snow drifts, or allow smaller stock, sa pigs or sheep, 1o pasa under {¢,
without faterfering with {ta working. The Invention consists In haoging
the gate to a pintle or vartical rod which turns (n riogs of the gate post,and
providing the rod with an sdjustable cam wheel, with Inverted V flanges
which flanges are grooved at their lower ends, 50 as 0 rotaino the gate, in
connection with a friction roller of the gate post, In open or closed
position.

Improved Gun Lock.

Abel Spanldiog, Swanton, Oklo, assignor to himself and Benon! T. Gear.
same place.~This Invention consista in providiag, {n place of the feather
spring io use, a & second malnspring u the rear part of the lock, whish is
connected with the tumbler and sear. The two springs are aliks {a con-
structicn, and act jointly with greater precision and with less strafn upon
the latter.

Tmproved Lamp Chimney Holder.

Henry T, Sanford, Nloholvilie, N, Y.—~This Invontion consists in an ar-
rangement of springs and hooked wires to a lamp burner, for the parpose
of holding glass chimneys socurely §The wires are retained {n position and
set to the slde of the chimney by serewing thelr lower cnds through lugs
of the burnor, claspiog theroby the ehimoey. A solld baud, encireling the
buroer around the base of the chimney, secures n steady Hght, as no afr can
enter the ohhmnoy,

fmproved Three Wheel Riding Plow,
Willlam Snow, Waverly, HL—By snltable construation, the forward end
of the tonguo has i froe up sod down but no lateral movement, and thus
relloves the horsos' nocka from having to support any more welght than

the plow to be accuratoly guided. When the fore wheels are tnolined In
turning, the rour wheeliwill bo (nolinod to the same extent in the oppostts
dircotion, #o that the maching may be turned in & very small space. The
Tand wheol may be lowerod, so that the machine may be level when moving
from plage to plnoe, and ratsed when the machine Is at work to run upon
tho unplowad Iand whiln the rear wheel runs fn the furraw tu ihe resr ot
the plow, and tho othor fore wheel runs tn the farrow plowed In the pre-
vious round. By operating a lover, the plow may be ralsed awsy from the
ground for convenlonce in passlug from place to place, or lowered to work
atany dealred depth,

Tmproved Window Frame. .
Samuel Hare, Martinabarg, W. Va.~This Invention consista fn
the box frame, with Its dividing strips, of ono plece. The sash ghidi
plece 1s alvo made laterally of ono plece to cover the box frame, hut
divided Into Ao upper and lower seotfon, so that on detaching the lower
section, and bringing the sashos down, they, may be eastly taken, out for

ropsirs,

[t S SR SN A S ————

T, bt

the wolght of the forward end of the tongue, and at the same time enables




and Pergonal.

e for Insertion under This Aead o 81 a Line,

" Dry Stoam, drion Jumber in 8 days,
and warms houses, O(g:hu froe. M. 0. Bulkfey,
- ek

Cleveland, Oulo,
_Air Compressors—>Manufacturers will please
wngnt, 1 National

Minlog aud Exploring Co,,

‘ .u- by the National Min.
ing 2 l'lgzmc 0! .a?.d:o!u.alu;l.. uol-nl;. Hi V)
Lhe mos wor Hammer—Exelu.
' %\ mtv. xf:' qm!:&u Royslty. Particulars of
uel Ponnock, Kennott .";,‘i'm'u e
ooty Bttt QU N\ hcears at o5
1, loaded ar euipty, withoat belug fastened. Can be
“trom any foor with which {t communicates,
Price, 86 to $50, A, Oannon, Jr., Pongkeepsie, N. Y.

L

i

:

anted—A first class 24 hand Serew Cut-
%ﬂiqﬂmmmnuu. swing. A. L, Ren-
derer & Co., Wilmlugton, Del.

‘A‘:,‘

v of the Comblned Whip and Rein
rated In anothor page, will be matlod by the
o ‘-‘c;;mwotnooum
] 0 wood Scroll Saw for Amateurs,
a&g«‘mdu&n, Model Makors, &0, Svoadver
Useient page ¥5%,  Tramp Bros., Wilmtngtou, Dal,
~ Pattorn Lettors and Figures, to put on pat-
terns of eaatingsall slees, H.W. t,Seneca Falls,N.Y.
~ Wanted—A cheap, simple Boiler, 3 H.P.,
: ires ootnplete, to carry from 20 to &) 1bs. of
am ;- adaptad for uso ln water mills for steaming
wheat. Address . B, Huat, Counctl Bluffs, Towa, Pat-
‘eates and Mant’r of Hunt's Pat. Wheat Steamer & Dryer.

' M%t Presses, Dies and Fruit Can Tools
Ditss & Wiltams, cor.of Plymouth & Ju-,Btooklyn.N.\':

Al Fruit-can Tools,kerracute,Bridgeton,N.J.
Brown’s Coalyard Quarry & Contractor's Ap-
‘paratus for holsting and convesing materials by iron
cable. W. D. Andrews & Bro., 11 Water St Now York.
For Solid Emery Wheels and Machinery,
stnd to the Unton Stone Co., Boston, Mass., for clroular,
Lathes, Planers, Drills, Milling and Index
Mschines. Geo. S. Lincoln & Co., Harttord, Conn,

~ For Solid Wronght-iron Beams, etc., see ad-
‘veriisement. Address Unfon Iron Mills, Pittaburgh, Pa.,
for lithograph, etc.

Temples & Oilcans. Draper, Hopedale, Mass,

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Street, Now York.

Peck’s Patent Drop Press. For circulars,
sddress Milo, Peck & Co., New Haven, Coun.

Small Tools and Gear Wheeis for Models,
List free. Goodnow & Wightman 23 Cornalll, Boston,Ms,

To Rent—46x146 feet in one room, easy of
access and constant power for manufacturing, Within
10 rods B.E. Depot and Erie Canal. Penfield & Tarbox,
Lockport, N. Y.

‘Wanted—Hand Stave Jointer, Address J.
Stoney Porcher, Bonneau's Depot, 8. C.

Newcastle Grindstones for Locomotive
Work. J. E.Mitehell, Phllaaelphis, Pa.

“The Best Book on Elementary Mechanics.”
The Apprentioe, or First Book for Mechanlcs, Machin.
ists, and Eagineers, By Oliver Byrne. 71 Eograviugs,
12mo., cloth. $1.50. Sent post pald, by A.J. Flsher,
95 Nassau St., New York.

Steptoe, McFarlan & Co., No. 212 to 220
West 24 St., Clocinnati, Ohlo, manufacturers of Wood-
working Mactinery and Machinists" Tools. Send for
circulars,

The French Files of Limet & Co, are pro-
vousced superior to all other brands by sll who use
wem. Dectded excelience and moderste costhave made
these goods popular. Homer Fool & Co., Sole Agents
for Americs, 20 Platt Street, Sew York.

A_P. Morris. Northfield, Minn., wishes the
sddress of Geo, EirchhOff-r, patentee of mactine for
Purifying Butter, which was recently illestrated (o this
paper.

Mining, Wrecking, Pumping, Drainuge, or
Irrigatiog Machinery, for sale or renl, ESeec advertise-
ment. Andrew's Patent, inside psge.

Two 50°H. P. Tubular Boi'ers for Sale (Mil-
le2's patent) very Jow, If applied for soon, Willboso d
separately or together Complete connections and pump.
Hoiske Mactize Co., 479 Cherry Street, New York,

Lovell’'s Family Washing Machine, Price
$5. A perfect succem. Warranted for ive years. Agents
wanted. Address M. N. Lovell, Erfe, Pa.

To Capitalists—To be sold, one half of pa-
teas Steam Street Cur. Wil put a caron the road for the
Beaefit of all concerned. Yor particulars, sddress W. W,
Crane, Aubum, N. Y,

Brass Castings of superior quality. Send
your patterns Lo Balley, Farrell & Co,, Pltisburgh, Pa,

Notice w loventors—Our Guide Book for
the sale of Patents rxplalos now snd 1mproved methods
for clsposing of rights. Bena stamp for circular snd
ynopeis of contents. 8.5, Mans & Co,, cor, Linden Av.
aod Hoffman 8¢, Daltimore, Md,

Buy Boult's Pansling, M ulding, and Dove-
alliag Machine, Send for circular and eample of work,
B, C, Mach'y Co., Battle Creek, Mich,, Box 227,

Emerson's Patent Inserted Toothed Saws,
aad Saw Swage, Bee ocosslons! sdvertisement on out.
Sl page, Send Postal Card for Crroular and Price List,
Emerson, Ford & Co,, Beaver Valls, M'a

Spools, Button Molds, and all small turned
made by I H. Frary, Jonesville, Vi,

Wanted—A first class Machine, known

Amosg Minge Makers ss 8 Siltting Machine. Address

Wheeling Hings Company, Wheeling, W. Va
Steam Fire Eogines—Philadelplis Hydrau-
e Works, Pilisdelphis, Fa 4 g
Bpno' Mills aod Portable Grist Mills—Send
for Catalogue 1o Tally & Wilde, 20 1181t §t., New York,
Waterproof Enameled Papers—all colors-—
for pecking Lard apd other olly subwisnces, Chlortids of
Ltse, Soda snd shullsr Ohemients, Cartridges. Sboo Lin
sgs, Wrapplug Soape, Smoked or Dried Meats, snd De
siceated Vegetabion, Shelf Pupery, and oll suplications
where M(l?l U 1o be resloted. Samples on applt
ation. Crump's Label From, 78 Pulton 8t., New York.

Amatour Astronomers can bo furnished
with good Teloscopes at reassusbile prices. Vor partic-
uisrs, addreas L. W. Satton, Optician, Box 11, Jersey
City N, 4.

Fog deseriptive cireulars, snd torms to
Agruts of new sod saleahle mechunlesl Boveltlos address
James M, White, Xewsrk, N.J., Manufsctarer of Shoet

nd Cast Metal Small Wares.

Gold Quill-Pens—The best |
c.m & Co..?:l Fulton Bireet, New n:'.“"’

Scientific

Auerican,

Price only three dollars—The Tom Thumb
Eloctrie Telograph, A compaot working Telogrph ap-
paratus, for sending messages, making magnots, the
eloctrfo Hght, glylng alarms, and varfons other purposes,
Can bo put 1y operation by any lad, Includes battery,
Koy and wires. Noatly packed and sent to all parts of
the world on receipt of price, F. C, Beach & Co,, 260
Broadway, cor. Warren 8t New York,

Self-Cleaning Lard and Butter Cutter, Sam-
ple Slo. Agents wanted, Wm, M. Bleakloy, Verplanck,
Westehoster County, N, ¥,

Engines, Boilers, Pumps, Portable Engines
(new & 2d hand), [, I, Bhearman, 45 Cortlandt 8¢, N.Y,

Automatio Wire Rope R, R, conveys Conl
Ore, &o., without Troatlo Work, No, 61 Brondway, N. ¥

A. F. Havons Llﬁlns Towns, Factorios, Ho.
tels, and Dwelllugs with Gax, 61 Broadway, Now York.

Best Philadelphia Oak Belting and Monitor
Stitehed, O. W. Arny, Manufaoturer, 301 & 83 Chorry
St.. Pniladelphita, I'a. Send for circular,

Pat. Double Eccentric Cornice Brake, m'f'd
by Thomas & Robinson, Clnn,, O, Send for Clreular.

Rue's “ Little Giant” Injectors, Cheapest
and Best Bofler Foodor {n the market. W. L. Chase &
Co,, 1, 19, 9 Liborty Street, New York,

A Superior Printing Telegraph Instrument
(the Selden Patent) forprivate andshort Hnes—awardod
the First Premium (a 8tiver Medal) at Clooloust! Expo-
sition, 1871, for * Best Telograph Instrument for private
use"—is offered for sale by the Mercht’s M'f'g and Con.
struction Co., 5 Broad St., New York. P.O. Box W,

Woolen and Cotton Machinery of overy de-
scription tor Sale by Tully & Wilde, 20 Platt 8t., N, ¥,

Dean’s Steam Pumps, for all purposes; En-
gines, Bollers, Iron and Weod Working Machinery of
411 descriptions. W, L. Chase & Co., %, 95, 97 Liberty
Street. New York.

Parties needing estimates for Machinery
of any kind, eall on, or address, W. L. Chase & Co,,
98, 95 97 Liberty Strost, New York.

Machinery for making Gas Fixtures—
Makers of machines used in the manufactore of Gas
Fixtures, for tapping, drilling, cock-making, &e., &o.
may find a purehaser by sending clrculars, with descrip

G, W, E—Write to John Casey, 24 Beek
man street, Now York olty, for the article,

H. C. P, snys: A belt traveling atn cortain
spoed, size of both pulloys belog given, how enn I find
the slze of pulloys to causo the belt to run at any othor
spooified speed, oithor fuster or slower? A, The clrs
cumference of ofthior pulloy, multiplied by the number
of rovolutions per minute, gives the speed of tho belt
and if thenumber of revolutions remalns constant, the
spoed of the belt can roadily be changed by changing
the size of the pulloy, For lnstance, if the pulley Is to
make 60 reyolutions por minute, and the belt is to have
napeed of 1,000 feot o minute, the circumforence of the
pulley s found by diyiding 1,000 by 60, or it will be 162.8
foot,

I B Copays: 1. We are mnklng n stonm
engine, the slge of the oylinder 18 % inch diamotor, 24
Inchesstroke; about what power would it have? A,
Multiply pressure on piston ln pounds by speed of pls-
ton In feot perminute, and divide the product by 83,000,
2. We have an old fire extinguisher for s boller; will 1t
besafe ? How onn we teatit? A, Fill the boller with
cold water,and heatlt, until the expaunsion of the wa-
ter produces the dealred prossure. 35, Are thore soy
wmall steam gagoes that would do for 1£?2 A, Yen.

J. M, asks: Where was the first railrond
bridge bullt across the Mississippt river? How many
rallrond bridges aro thore now over {t, and how many
were there in the year 1839, and whoere are they situated?
A. The first bridge was at Rock Island. Thore were no
others erected previous to 1859. There are now 10
bridgesover the Misslssippl, at the following places:
Winona, Dubuque, Cilnton, Rock Island, Burllugton,
Keokuk, Quiney, Hannlbal, Hastings, 8t. Louls.

H. C. D, asks: If a person should fasten a
stick to asmooth board large enough, when placed at
some conveulent spot, for the lght of the sun to
make o shadow of the atlek on sald board for the space
of one year, If ponell morks shonld be made on the
bonrd purallel with the shadows, once s month for one
year,atthe rising or setting of the sun : wonld not the
carth In {ts orbital yearly motion preduce shadows di-
verglog from the center all around ke the spokes to »
wheel? A, Thedifferent shadows wounld diverge from
the » but not all around like the spokes of a

tions and prices, to L. L. D, Station C., Philadelphla,Pa.
By tou different buttons on the desk
of the manager, he can communicate with any person in
the establishment without leaving his seat. The Minia-
ture Electric Telegraph—Splendid for offices, factorfes,
shops, dwellings, ete. Price only £5, with battery, ote.,
complete for working., Made by F. C.Besch & Co., 260
Broadway, corner Warren 8t., New York. The Selentific
Amerioan establishment, New York, is fitted with these
lostruments,

Steam Boiler and Pipe Covering—Economy,
Safety, and Durability, Saves from ten to twenty per
cent, Chalmers Spence Company, foot East Sth §t,, N.Y.
Diamond Carbon, of all sizes and shapes,for
drilling rock, sawing stone, and turning emery wheels;
also Glaziors' Diamonds, J.Dickinson,64 Nassan St.N.Y,

Engines 2 to 8 H.P, N.Twiss,New Haven Ct.

F.N. will find recipl::I
ensmel on p, 107, vol. 80,
taste—C.T. S. We have no information as to the mar-
bleroof of Glrard College, Philadelphis, Pa.—F. L.Js
queriessre not sufficlently explicit.—D. W. can clean
his colns by following the lnstructions on p. 217, vol. 26,
—T.H. D."s query as to the evaporstion of ice {s Incom-
prehensible,

C. B. H. asks: How can I make imitation
pearis? A, These are hollow spheres of very thin
glass. A amall portion of & pesrly substance, found st
the base of thescales of the bleak and other fishes, is
Introduced into each,and is spread over the surface.
The sphere s then flled up with white wax or gum
arabic.

C. H.G. asks: 1. What substance is most
sensitive to stmospheric changes, snd will, by expan-
slon sod contraction, most readily Indicate damp or dry
weather? A, A delicato human halr, properly cleaned
and arranged. This Is used {n De Saussure's hygrome-
ter, a8 improved by Régosult, for measuring atmospher”
lcchanges. Animsl membranes, vegetable fibers, and
pleces of whalebone are sometimes employed. 2, What
material is most affected by sctusl contact with water ?
A. The chlorides of nickeland cobalt completely change
thetr color.

J. K. asks: 1. In using steel bars instead
of bells, how Jarge and of what shape should & bar be
to makeas much sound asa bell welghtng 1,00 1be.? How
should it be suspended ? How large s bammer would it
need? A, Ina properly constructed bell, the cavity of
the bell reluforces the fundamental note and grostiy fn-
creases 1t sopority. Moreover, the materisl s 50
distributed a2 1o gel the largest possible sounding sur-
face. For these reasons & bar should be of large size
to give a8 great an amount of sound as & bell weighing
1000 1bs. How large It and the hammer sbould be most
be determined by experiment. The bar should be frmly
tecured at one end,

J. C. F, asks: What is the best preparation
to preserve the akins of stuffed birds? Is anyth ng bet.
terthan arsenle? A. Carbolle acld answers well for
temporary purposes, but arvenic is the best permanent
preservative, 2. What is the best treatise on the art of
stufing birds? A. The best treatise Is in the form of
Instructions published by the Smithsonian Iostitution
for the guldance of eollectors on exploring expeditions,
Apply to Professor Bated, at Washington, D, C

Z.B. asks: Has the first link of a train of
cars the whole pull or welght of carson 1t? A Yes,
5. If & link of 1 square Inch section will pull 20 cars,

will s Unk one huudredth part of an Inch section pull
1ear? A Yen

A.T.sayn: 1. Please give me a recipe for
trananarent cement, not aoluble by dampuesa? A, Use

2. What Is the difference
1o the beat of 8 room heated by steawn plpes, and one
hested try & wood or coal fire? Is not the hest from
Mo pipes more sesrchiog and dey than heat from
slthers wood or s cosl fire? If so, why e it ? A, Steam
pipes give & mild, diftased heat, but al the same time ar.

powdered mastio sod beat

rangements mast be made to supply molsture Lo prevent
dryness. Thix s somatimer aftected by attaching small
msoape cocks Lo allow s little steam to enter the room
8. What is the thermometric difference In hoat radiating

from & steam pipe with 50 1be, pressure per square Inch
and one with 1015, pressure per square Inch ¥ Wil i
be nearly the diferenes (n the temperature of steam st
10 Toe. pressurs and at 70 1be. premure? A, No. It

would be proportioss) to the more reapid S0w Of stoam
through the pipes st the greater pressure,

wheel,but between the limits of earliest and Iatest sun-
rise on one side, and earliest and latest sunset on the
other. In thislatitude, there is o little more than @
hours difference between carliest and latest sunrise,
and the same difference between ecarliest and latest
sunset.

B. asks: Do the winds always blow in an
exact horizontal line? If not, what fnclination do they
sssume? A, They donot. The direction varies, but In
general follows the outline of the earth’s surface,

W. W. W. asks: 1. What must be the di.
ameter of a spherical balloon which, when filled with
hydrogen, will have an ascensional force of 80 kilo
grammes, the balloon {tself welghing 30 kilogrammes ?
A, Make it so that the welght of the balloon and gas iy
80 kilogrammes less than that of an equal volume of alr,
2. Howmuch zlno and sulphurfe aeld are required to
produce hydrogen to fill & cylinder 2 feet long x fInches
{o diameter? A. A trifling amount. You chn calen-
late from the reaction. HS044+Zn?=Zn*S0\LHT. 8.
Please give me the prescription to make yellow, broaze,
and golden Ink. A, Seep.130, vol.52,

N.J. asks: 1. How many pounds can a
horse of average strength pull, I mean to Ut by pall.
ing? A. Itis generally considered that a horse of aver-
age strength, moving at the rate of 2i miles an hoar,
can exert a tractile force of 100 pounds for 10 hours of
aday. 2. Can you give a simple explanation of the
question: Which runs faster, the top or bottom of a
wheelof awsgon? A. You will find this explained, by
means of & disgram, on p. 362, vol. 28,

R. M. asks: Can I melt iron in a crucible
on & blacksmith’s forge, to mold plow poluts in plaster
of Paris? WIIl a crucible last any length of time, so
that it would pay to meit fron In 1t? A. To both the
questions, yes,

G. J. asks: What, in your extended expe.
rience,!s the nearest approach to perpetual motion ever
sccomplished by an Inventor? Is there anything on
record in the Patent Office, that s, has any permon yet
manufactured or armoged s machine, or Invented any
mechanical object, that would operate from a propeli
1og powerinherent (n {iself, without springs, steam, or
other motor Kkuown 1o mechanics, fora basis? If so,
did It prove to be of any force or power, or did 1t prom-
tse anything useful? Please Ioform a reader of your
paperand s well wisher to the American Inventive
faculty. A. The nearest approsch to perpetual motion
s the example of the man who plsced himself within
» tub and, by & steady upward pull on the handles, ex-
pected torise In the alr, But be found thatthe tab was
pushed down by his feet just as much as {t was pulled
up by his hands, or, In other words, that action and ro-
sction are equal, and therofore he falled toascend. He
has had many successors, who bhave almed Lo overcome
the dificalty by interposing levers or cogged wheelsar-
ranged efther to pull agalost esch other, or placed be-
tween the hands of the operator and the bandles of the
tub. The principle s the same (n all such cases, conse-
quently the thing won't work. The simple tud s the
pearcst approash Lo suecess because it fs sttended with
Jess friction. The Interposition of wheels or levers
wastes s portion of the force. ‘the jet of a fountain,
for example, will most nearly reach the lovel of s sup.
ply If allowed to rise In the alr unobstructed. If the
Jet is compelled to turn & wheel or operate s lever, Ita
hight isof course diminished,

J. K. ssks: 1, What is meant by a high
pressure and s 10w pressure cugine, and by a low nress.
ure engine and boller? A, Noa-condeusing asd con.
denving. 2. What s meant by link motion, and what by
yalvemotion? A. The mechanism for opersting the

walve. 3. If Iboll away one cubloinch of waler,In a
box of one foot cube, will 1 have any pressure (o the
pox? A.Yes, & WILI get any by farther heating it ?
A.Yoa. B, Cunloxplode the box? A, It depends up

on the strength of the box
E. M. C. naks: 1. Is plating with aluminom

succesmfully practiced ? Why would It not be, for many
ornamentsl purposes, superior to nickel, and (as the
metal may be derived direct from clay) posasibly eheap
er? A.Thooostof extracting sluminum from clay is
still 100 grest 2. Can you tell meo of any way o which
magnesinm oan be used (without oo sxXpensive appar

atus) for makiug signals at sea? The wire or ribbon

will not burn continuoosly, and requires the ald
of au alcohol lame to Insure continuous combustion,
evetn where not exposed 10 drafts, If burnt in & lan
tern, the glans 1 xoon costed with the condensed mag-
pesia ; and If notthus protected, the wind blows the

whole talug out, lathere sny way of using it (stmple
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from one to theoe minntos, and which would
OUEL OF drop sparks ¥ Thero I & m
Whioh aan be succenstally used for 1

Innterns, whioh (s construooted to remed
8. What would be the most conyenie

Ung elootrioity for tho elootrie Hght 1n n comphet 3

ohine, exlly portabile 7 ‘What amount of power is nece
wary for o light vidble five miles? A. The 0
Yenlent way ta obtaln the effeet destred would be to |
40 niat Bunson colln and an electeic 1smp. & Would the
oloctrical machiues used for medical purposes have sus.

flelent power? A, No.

D, Y. H. asks: Which is the most eco
onl Ktont engline, (1) one in which ;.'m'wm 3
X of the wtroke, and the momentam 18 obtatned b
governor and throttlo yalve, or (2) one in wﬂ}{
ont-off ll- u:nlnbud by the governor, and the regular
momentum is obtained by large and swall expaosion 7
Which s the most coonomiesl, () high Dnhﬁ';‘l:ll’ﬁ
largo expansion,or (1) low pressure and small expasn.
slon, If all other things are cqual, with well covered
cylincers, pipoy, ote.? A, As weunderstand your ques-

tlonw, the second wnd third cases will be more economy
onl than the others,

D. M. askn: What is the material X!
provent o hurdenad polished mﬁlow"mﬁ%ﬁ
nnd allow (6 AUl to rotan fE8 lanter? I Dave been
ustng cloar YArlah, DUt {6 (s not effectunt, A, 1t will be.
necessary to koap it covered with ofl, when not tn use,

“Sufferer,"—In 1 this s
ent, who nsked how kmk’n?ﬁ may be cured, Dr,
Ohapmnan, of New haven, Conn., saya: After growth
has ceaned,theroin 0o remedy. The chances of recovery
diminish In exset proportion (o the sye up to the pe-
tiod when full growth s reached, that i, the y: g
the patient, the botter the chance of recovery,
chuso (s not, ax generally nupposed fn the mujority of
cases, accldent or natural deformity, but an Impover
Iated state of the aystem 1n vory carly life, brought on
by digease or fmproper food. The trestment yarios uo-
cording to tho extent of the trouble. If tho Jogs are
too weak and the JoInts 100 1008¢ to boar the welght of
the body, the recumbent posture must be maintalned
for months; at the same time the legs may be bandaged
Insuch & way as to keep them 1n the stralght posttion ;
tonlcs, such ss fron, quinia, and cod liver ofl must be ta.
ken n one form oranother, and eloctricity muy be used
to exclte the weakened muscles, In cases not #o severe
as this,or in such casesafter the preceding treatment
hng conditioned up the lees, u different method fafol.
lowed. The tonfos are glvon and the eleoteielty used,but
Instead of lying n bed the patient must be up snd
about ke other people ; but the legs must still be bay -
daged Ina peculisrway. A stiff and straight iron rod,
fattened st each end and padded, of the length of the
leg, Is fastened to the oater side of the leg, It will
touch at two points, on the hip and ankle, and & band.
sgels placed around the knee snd rod, drawlng them
together or towards each other, and thus Keeping the
leg in a nearly stralght position. For a fow minutes
every day the rod should be removed 5o s to allow the
weight of the body to fall naturally on the xnee. This
{8 the best known treatment: but patience, skill, and
good nursing are requisite, for the disesse at bust Is &
troublesome and long protracted one.

G. A. D. asks: 1. How can | make the
chespest and simplest battery ? I have deen trylog to
constract s galvanic battery, but have not succeeded.
Iconstructed it on the Bunsen plan, but it wounld not
work. A. Use pleces of zinc for one plate of the bat-
tery and pleces of gas coke for the other, and charge
with dilute ofl of vitriol. 2, What Is the principle of
the kaletd pe? A. It depends on the repeated re.
flection of any object, placed botween two small mir-
rors which are at anangle to one another, The pattern
and thenumber of reflections depend upon the angle
between the mirrors. 3. To what hight can a balloon
ascend? A. Tosuch a hight that 1ts welght 1s Just equal
to the welght of that amount of alr which It displaces.

P. and other correspondents ask what is
put lu starch to givethe shirt bosoms & gloss. AL A
plece of parafiin or white wax, about the stzo of abick-
ory nat, tn cach bow) of starch. Tbe managers of one
large shirt factory, however, assure us thatthey pro-
duce the poliab by the akiliful use of toe sad tron only.

J. W. G, usks: How can melted Pl'"’ be
keptliquid when cold? A, Take beat pale glue 2 1bs,,
soft water 1 quart, dissolve (n & warm bath ; after vool
ing add (slowly) 7oes. nitrie seld. When cold, bottle
off.

C. R. asks: Is there any way of removing
from s steel engraving apota (both 1a the margin and on
the priat) caused by the gum In the back boards of the
frame {n which it ishung? A. No. Such engraviogs are
printed on unsized paper, which absorbs molsture so in
timately that Its eflects cannot be got rid of,

L. H, 8. says : In your reply to the question
of M. M. nregard to the sdvantage of ralslng bhimeolf
by a rope over a fixed pulley, you say that you think
that the friend of M. M, ls right, when he says it has no
advantage over & sipgle rope, Are you not hasty n
your conclusion, and ought notsclentite men to be sble
to give definite answers to questions which sdmit of
proot by experiment or mathematical caloulations ? 1
am inclined to belteve that M. M. Is right when be
clatms an sdvantage of pearly ooe half. And Ia the
same number, in reply to the geometrical question of
W.C. L., whose teacher claims that an infinfte clrele I8
eolneldent with astralght line, you show from thelr
equations that this canuot be so; the straight Hue being
of one order, and the ¢lrele of another, they cannot co-
inclde. That iaall well enough so far as the mathema:
tica] discussion Is concerned, tut do you consider the
mind of man to be capable of concelving of nfniy ?
1t an lufinite stralght line can be concelved of, may not
a circle be coneeived of also, of which the straight lve
shall be dlameter or chord, and vioe rersa? When the
Atfference bet ween s stralght line and a clrele becomes
tnfinitely small, do they coineide? I ciaim that the wind
I incapable of conoelving of Infnity, and Just ¥o s000
a8 men begin to discuss & proposition which eannot bo
coneeived of, thoy are over thelr heads, and utteriy st &
mental loas. Everything infinite colncides, A. With.
out golng into the metaphysical question that you have
ralsod, we may say that the mathematical demonstra:
ton has the sdvantage, 1o giving the resulta without
requirtng s vivid conception of infinity. The question
about the rope is consldered on p.2UY of orr curred
volume,

3. T. W. askn: How can [ clean silver
plate? A. Use propared chalk (o cold water: apply
with s plate brush, chamols leather, or soft woolea
TARY.

W, M. W.—You appear to have both legs
of the siphon of the same longth. The slee of your
pipesnswers well enough, but it Is pecersary that the
end of the siphon that discharges the Mguid should be

or combined with other materials) In torches to burn

on & lower level than the end into which It is drawn.




- 7M. F. asks: 1. What work on logari
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W. H. H, says: We have n steam onaine
rated at 15 horse power, and » muley saw, Wiih 1%
1ba, steamy, we cannot run throogh a 30 Inch log, the
saw making 20 revolitions per minute. [ would like
Lo Increase the heating surface. AL present we Laye
only got an Inch and a quarter pipe ranning through a
heater 20 tnches long, Suppose | turn the oxhaust
turough the tank, will It deduct anything from the
power of the engine? A, 1t will Increase the back
prossire slightly. We do not answer questions of the
oharacter of your othor quertes for obyious reasons,

J. W. G.asks: How can 1 make bronzoe and
blue writing Inks? A, For blue, use 2 ozs. Chinese
blue, bolling water 1 quart, acetio aold 1oz, Desolve
the blue 1o the water, add the acld, and 1t s ready for
use, Forbronze, use the common blue (nk of the shops
1a & steelpon; It will turn bronze by theaction of the
metal.

J, H. P, says: Itis gonernlly believed that
a rallroad briage ts less Hable to give way when the
passing tralo moves slowly than when under full speed.
In this correct? Boyw sliding or skating over thin lee
rightly Judgo thelr safely to depend In & great measure
upon the celerity of thelr movement. Graot that »
bridge has one woak place, one place weaker than any
othor of the samo bridgo ; and that o trafo has one car
or combination of oars heavier than any othor car or
comblnation of oars of the same trafn; and forther
that there I8 one polnt (center of gravity) fn that beavy
caror combination of cars whore tho strafn or gravity
Ix greater than at any other point, Now, as It is the
Jast straw that hreaks the camol's biack, so by parity of
reasoning It Is that point of grontost stratn or gravity
that causes tho bridge to give way at the wenkeat place,
Agaln, grant that o bridge neyer falls to ploces all ot
onoe, but that In the order of time ono part—pin,hrace,
or boam-=branks Orat, then another part, then anothor,
tillthe Nnal sinash, each break occupylng, succeoding,
and belng aucceeded by an appreciable momoent of
time ; and further, the more rapidly the trealn moves,
tho more ovenly the grostest strain will be distributed
ovor tho brfdge and the less time it will have to not up.
on the weak polnt; and (t followns, other consldorations
bolug out of the question: That the more rapldly the
traln passos over the bridgo, the less Hable will be the
bridge to fall, Is thiscorrect? A, This theory would
he correct, if & train passed over the track as a boy
RgItdes overthe fco on skates. Dut the traln, on nocount
of Inequalities in the track and uneven speod, Ik con.
fnnnlly striking blows as (t movoes along; and the faster

moves, the more rapld and violent sre the blowa,

2 1G. T. D. asks: How is the crvstalllno np
purlnco of galvanized shoot fron produced? A, V
Dolleve that It 18 produced by tho erystallization which
takes place {n the coollng of the zine surface on with,
drawing the iron plate from the bath of molten metal,

J. K. R, asks: At what temperature will
plumbago fuse, or what degreo of heat will It sustain
without fusing? A. It will not fuse at, and should sus*
tain, the higheat hoat of & wind furnace.

_ W. C. K.asks: How can I prepare common
cotton sheeting, so that It will be & feutly close to
use for a sall? Without some preparation (t will not hold
the wind. A. Trya thin solution of India rubber {n bl-
sulphide of carbon.

. A.E. Q. asks: Will you give me & test for
the prosence of aleohol fn solutions? A. Pure slcohol
must completely volatilize, snd ought not to leaye the
least amell of fusel ofl when rubbed between the hands

‘nor should 1t redden ltmus paper. When kindled, it
must burn with a faint blulsh, scarcely perceptible
flame.

G. 0.8. says: I am building a small pleas-
ure steamer to draw 2 feot of water. What tunnage
will she carry? Her length I8 47 foet, beam 4 feet, with
fiat bottom? A. Caloulate the displacement,in cublc
feet, for any draft, and divide by the number of cublc
feet (o atun of water,

@, H. asks: 1, What will rust iron the
most and [n the least time? A, A solution of sal am-
‘moniac will answer. 2. What 18 the wax which the bar-
bers use for blacking the moustache composedof? A.
It generally contalns & solution of niteate of silver.

J.W. M. asks: 1. What is the rule for
placing boller rivets,and for the sixe of rivets to get the
greatest 1o different thicknesses of fron? A,
1t 1s usaal, 1o single riveted Joints, to make the diam-
eter of the rivets from twice to once snd s half the
thickness of the plate. The distance between the cen-
‘ters of rivet holes may be found by adding the diameter
- of the rivet to 07554 times the quotient of the square of
‘the diameter of the rivet divided by the thickness of
“the plate. % If weuse s common horse power,run a
lever 50 feet from center, and sy s Sfeet endless raflroad
100 feet diameter, would It do for such heavy work ss
aSrun flour mill? We should use a small locomotive
for power. Would It be economicsl ornot? A. We do
‘ROt see anything of spectal merit In the plan, 3, What
1% the size of the largest locomotive driving wheels, and
on what railrosd are they used? A. The lsrgest of
‘Which we have seen sn account are on some locomo-
tives in the Great Western Ratlway in England. They
~Are 8 feet in diameter.

T. C. 8.—The solution on p. 800, vol. 29,
seems to be correct. The relation between uw power
and welght was required for a definite position of the
‘machioe; and though this relation is continually vary-
- ing, it can be found, forsuy particular point very relis-
~ bly. You will find the subject treated in sny good work
oo mechsnics, showing bow to deduce geoeral formu,

" l., by whieh the relstion between the power and
~ welght at any point can be determined.

thms
‘oxpluu them in the plainest way, without regard to
cost? A. We can recommend Law's ** Treatise on Log-
arithms,” published In Weale's series. 2. Is there any
- work In which the shafting and pulleys for quarter
Swist belts are (llustrated? A. You will find this (lus-

» m in nearly any book on mill work, 3. Which

selontifc periodical is most like the SciExTIFIO
AMERICAN? A. The Revwe Fadustrielle. 4. 1s there any
mmmu the flour mwilling interesta? A. We think

C. A.asks: 1. What is the best speed for a
oot power circular saw, aa proved by practice, the saw
befughinches o diamoter? A. As fast as possidle, 2.
- Wonld It 0ot require 0o much power torun the saw at
9,0 fact per miugto, to aaw one (neh stuff? A. Yes. 3,

' l' OllmmllommtorMyunlmud
“" m’”‘v

= B, H. ﬂlkl Whn in the a&eed that

# locomotive? A. The fastest

~ timo tuat vonw ot ey personal observation i €3

hour, We havo seen statoments, on spparent-
tuority, that & speed of 0 miles an hour ts of -
many rallroads In this country,

W. H. B l!lhl 1. What is meant by the
term san lovel, and how can | detoermine the ses level of
suyelty? A, The sealovells the hight of the ocean, st
mean low tide, In refercuce Lo any place whose elova.
tlon 15 to be determined, 2 What Is the meaning and

It originated from the endorsement put upon & package
by s distingulahed but 1litterate personsge., llﬂn“ snked
whathe meant by * O, K.,” ho took a plece of chalk
And wrote down * Orl Korreot, "

H. T, G.agks: Can air be so confined as to
be used wsn power? For lnstance, could it be applied
to ranning s locomotive, provided a coustant supply
could be obtatoed ? Has there ever beenan alr engine
Inoperstion ? A. Alr compressing machines, and the
use of compressed alr for motors, are quite common,
You can got full particalars from the manufacturers,

S. nsks: Can the best turbine water wheel,
geared to the best pump made, ralse the quantity of wa-
tor used by the wheel to % the hight of the fall? A.
According 10 some of the best results given in tests of
tarbine wheels and pumps, the quantity of water rslsed
would be 083 the hight of the fall with o centrifugsl
pump, and 045 with & direct scting pump.

M. A. V, asks: How much water ought to
be evaporated (nto steam of & Ibs. per square Inch
pressure, by | b, of coke, uning cold water to feed the
boller? A. About 7y Iba., it the boller Is well de-
suned,

J. H. askn: 1. Does the power of the ram
Increaso as the -qunm of the fall fncreases 7 A, No.
2. In the powor the result of the fmpetus acquired by
the discharge? A, You. 8, Wounld 1t be practicable to
Work u ram under o hoad of twonty feet? A, Yes,

C. 8. A anks: 1. If n pipois forty feet high
and fled with wuer wlm( will be the pressure to the
square inch on tho base ? What Is the rule for telllng
the pressureof water on the base, the tubo belng of &
specifiod hight 7 A, Multiply the hight (n fect by 0 433,
In the example glven, the pressuro per square ineh on
the baso s 40 0M88= 1782 pounds, 2 When the steam
guge roglstors 60 1ba,, does that mean that there (860
Ibs, pressure to the square inoh of surface of the boil
er? A, Yoes. 8. How many gallons of water does an
ordinary locomotive carry In it tender? A, From 1,500
10 2,000, 4. How Is the expansion and contraction pro-
vided for in the bridgo ot St, Louls? Wil wire rope
work over six Inoh pulloys subjected to hoayy pressure
atand the pressure and woar a8 woll as the ordinary
cable? A. Secanaworsto C. B, A, p. 84, vol, 80,

A.M. Y. asks: Can ;ou recommend me any
works on armored yessels? A, It will be necessary for
you to look over pertodical torature. You will find
some matter of constdornble value in * Our Iron-Olad
Ships,” by E. J. Reed.

M. asks: 1. Isthere any difference between
one square foot and one foot square ? A, No, 9. Is v
gorrect to say that one square foot s equal to four feet
square? A, No. 3. A contends that one foot square
and onesquare foot are equal, and that four feet square
contalns sixteen square feet. A, The statement Is cor-
regt.

R. asks: Howcan I nget. at the exact lati-
tude of a place In the vicinfty of Lake Connecticut,
N, H,? A, Itismost readlly calculated from obserya-
tions of the meridian altitude of the sun orastar, It
cun be ascertained, with sufficlent accuracy for many
purposcs, by the inspection of a good map.

€. V. H. asks: 1, Will nickel coating dis-
turb the temper of steelwire? A, No. 2. Will colling
the wire for aprings injuro the nickel coating? A, Yes,
8. What Is the expense of nickeling steel wire compared
tothe markot value of the same? A, From 25to 100
per cent, nccording to slze nnd quality,

J. H. W, agks: What is the nature and
amount of friction on a sllp propelled through the wa-
ter by steam or wind? A, You will find the subject
treated In Bourne's ¥ Handbook of the Steam Engine."
1ts discussion would occupy too much space for inser-
tion in these columne,

MINERALS, ETC,—Specimens have been re-
ceived from the following correspondents, and
sxamined with the results stated :

T.J. M.—No salts of any kind, nor any siziog, have
peen used In the manufcture of this artfele. It ap-
pears to owe Its character to the way In which vegeta-
ble fibers like hemp have been worked together.

H. H.H.—Your specimens are fron pyrites found in
cosl; one of them Is pyrites submitted to hest, and
sand from drilling.

J.F.—It would be necessary to have some of the black
substance from the needle gun cartridge In orderto
pronounce what it Is,

W.S.B.~Itis limonite,and contains about 80 per cent
of oxide of fron.

W.J.C.—The samples sent appear like good spect-
mens of Hthographlc stone; but In order to determine
{tsyalue, practically, a specimen about 12 inches long
x 6 1nches wide lsnecessary.

T. B.G.~The miveral sent ls mica alate, composed ca-
scotially of mica and quartz. The folla of mica are
sometimes so small that they are hardly discernible by
the eye, a8 in this specimen, It can sometimes be split
into tabular masses and employed for many common
purposes. Itisvery diffioultto fuse, and hus been used
In constructing the hearths and sides of furnuoes for
welting lron, ete.

P.J. K—An sualysis of the powder royealed the
presence of oxide of iron, sthiea, clay, earbonste of
lime, chloride of potassium, chioride of sodlum, and
some organic matters. But It s not possible to tell
with certalnty, from such residues, whether or not the
drioking water Is injurfons. The water {tealf must be
analyzed. Weshonld, however, In this case suspect
somo contamination. The mode of remedylng It could
only be Indicated after the completer examination
spoken of above.

8. H,—Yellow calelte or carbonate of Itme, of no par
ticular value,

O, H, P.—Galens, sulphide of ead.

N.W. W.—Lenticular argillaceous oxide of fron. In
this spectes, the oxide of fron s unlted by mixture or
combination with clay. It ordiparily melts with case,
affording from %0 to 60 per cent of fron.

A.B. T.—Yourspecimen Is neither latuglass nor slif.
ea, Itis gypsum, and, by burnlng, will yleld excellent
plaster of Paris,

R. W. F~The shining particles in the black rock are
fron pyrites, and are of no valae,

J. A, D.—1, Impure Ilmestone. 2. Salphide of zlne,
contalning 67 por cent zine,

J. X. 8.~Iron pyrites, of 0o value at present,

G. W.H.—Your speclmens of ore contain iron. If
you wish un anslysis, it will cost $10.

R. 1. W.—The blue mineral 1o the rock 1s silieate of
copper, sud contains about 45 per cent of oxtde of cop-

| per. Tho yellow is sulpblde of copper, containing
derivation of the term O. K.? A, We bavo been told that |

about 85 per cent of copper,

W. C. C. & Co,—The material sent seemns 1o be of the
nature of Portland cetnent. An analyxis will cost $10,

T.0. H.~The shining metallie looking substance is
fron pyrites.

5, B. G. O.—~These specimens conalat of indarated
olay or shislo,and the action on the plece of lron shown
was due to the free silics forming a sisg with the oxide
of Iron and leaving a clean metsllic surface,

R. W. F.—~This lsgalens; but to determine the amonnt
of sllver 1o It, if any,will require an apalysis costing $10.

F.A. B.—This specimen is hornblende, & compound
of silica, alumina, lme, magneals, oxide of iron, and
sometimes manganese,

J.E. S~4u order to deétermine the value of litho-
graphic atone, we require a sample sbout 12 inches long,
6 loches wide and 2 Inches thick., Your specimens
look promising, Send us, If possible, a sample of the
size montioned. Lithographie stono i & fine grained
Hmestone ; and when of good quality 1sof a yellowish
gray colorand uniform throughout., It f# free from
velns, Obers, and spots; & steel point makes sn impres-
slon on It with difficalty, and the splinters broken off by
s hammer show s concholdal fmcture.

H. L. C. asks: How can I paint tinso as to
glve 1t & fine glossy sppearsnce? Can japanniug be
dono without heat ?—D. L. B, asks: How Is wine wmade
from oultivated grapes 7—G. M. S, asks: What kind of
paint will ndhere best to articles of brass or copper? 1
want o bright vermillon color, and it is to be exposed to
water,.—W. V.asks for s reelpe for plating gold without
o battery.—J. F, J. G. naks: What sobstance Is there
which, cornbined with glycorin, will render leather per-
fuetly waterproof ?7—V. E. Jr. nake: How many plano-
fortes are annually manufactured in the United States ?
—B, W,C.nska: How can I remove green beech and
cherry stumps (n the most speedy and eflectual manuer
without digging them up? I have heard that ofl of vit-
riol placed In them will rot them out in o short time.
Willitdo 1t? If so,how much shounld be used 2—W. C,
L. ngksa: Canany one give me a rule for setting jron
axles 7—J. H, P, asks for a cure for gapes In chickens.
The disesse generally makes its appearance about two
or three weeks after the chickens are hatehed, snd con-
tinues for from four to slx weeks. It is supposed that
the parent insect lnys Its eggs upon the nostrils of the
chick,which soon hateh Into worms and crawl down Into
the frachea, make their way agaln into the open alr and
burrow in the earth to undergo transformation.

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN
scknowledges, with much pleasure, the re
ceipt of original papers and contributions
upon the following subjects:

On the Use of Both Hands, By J. D. B.

On the Torpedo. By —.

On Kepler's Third Law. By G. E. W.

On Cotton Planting. By W. D, H.

On Light Steam Rams, By S. 8,

OnTwo Problems. By €. W. E,

On the Attraction of the Sun and Earth.
By D.E. G.

On a New System of Telegraphy. By E.
E. W. B.

On Nerve Force. By I R.

On the Pons Asinorum. By F. S.

On the Detroit Tunnel. By A. H.

On the Transfusion of Blood. By X. Y. Z.
Also enquiries and answers from the follow-

ing:

0. G—R. S.—F. McC—~L M.

D.P. W.

Correspondents in different parts of the country ask:
‘Who makes small osclilating steam ecgines for r 1

W.—E. S—E.N. K.—

Em and strap for trunks, K. Hilton

Box turning machise, E. L. Comley
Brosh bandles, driving. J. Ames, Jr.
Buny for canks, B, Featlarge........
Burner, lamp, §. k. Wilmot. .
Butterine, making, B, Smith, ... ...
Calves (rom sucking, preveatiog Wi, ToM.
Csn,milk, H. N. Wickoft
Can for palnt, ete., G. W. Bentley..
Cavstan, J. Gardner. .....ocornssss

Car axie, A. Hunter ......
Car coupling, 5. J. Adams. ...

Car coupling, P. N, Bymsey....
Car coupiiog, B. Tweedle.......
Car coupliog, W. M. Wiawell ...
Car passenger register, W, A, Wi
Car spring, W. P. Hansell .., .....
Car starter, W, T. Beekman ..
Cur, strees, 5. J. Little (1)....
Car, street, 8. M, Little (r}....

Car wheel, W. J. Cochran...........

Cars, step for rallrosd, H, Albert, .

Carbon olack pigment, A. H. Talt ....... .
Carbureting apparatas, Fisher & Dardy.....cocuns 145 0
Carbureting apparatus bellows, Plsher & Darby. 144008
Carriage canopy, W.P. Fergason, .. ....cceeuns veees 1HB000
Carriage spring, E. . NeCarthy ...ccvuvas 183418

Carriage step pads, forgiag, H. M. Beecher.
Carriage top varolsh, J. Townsend............ =/
Casting mold boards, J. OUIYer (£)...ocoviviinss
Chalr, barber's and dentist’s, G. W. Archer..
Chalr, (OMINE, J. J. BaT ..cvciivrriiinriassnsasesonr

Chronowmetric motion, transmitting, H.J. WCnu! 18057
Clothes horse, folding, E. Eimball. .. 313

Clothies pounder, C. Vanwlie....... .- MBS
Coal pocket, A. C. Buchanan, weer JEBJIES
Comb, W. Mallee............ neesses METH
Confectionery, makiog, C. (‘orn'lll ...... .. M8
Corn, ete., preserving, Merrill & Soule (1), 59
Cultivator, W, 8. Wier 4855
5 . 32
lh-h wall, A “ -s(»'au .- M
Door securer, B. C, Mowhray.. ¥t
Daoor, vestibule, B. J. Willlams. .. . 8
Dongh, shecting, J. H. Shrote (r).. - 5T
Drilling machine, metal, W, Gleasoh. ... ccvvne.... 35091
Drilling machine, metal, W. Euek. ..... cavcssrevee IETES
Ear tube, H. B. Auchlncloss...... ceseves S OIT
Eggrtester, Ho MILBON. . .cceeeevasiosaaressesnmnsspes . W85

Electrolytic apparatus, Cuse!berry & Fdgerton.. 138067
Englne balanced valve, Haln & Wals

Englne governor, J. C. Hoadles......... a0
Engine regulstor, Collins & Donaldson, 14560
Engine valye gear, Jones & Psaly . ..ccocveeenennns 855
Envelope machine, E. E. & C. P, Packer ......... 1838
Equalizer spring, S. Elllott...............

Explosive componnd, A, Nobel (r)...
Feed cutting machine, H, U. Upjohn.
Fllter, A. Holllngs.... osooses
Filter, water, A. FOX..occacucrenvarnnes

Fire arm, breech loading, G. wthdem.
Fire arm, magazine, J. W. Keene. ...,
Fire arm, revolving. W. Orr.......
Flatiron heater, Stonffer & Masten,
Flre kindlér, D, M, Mefford.......
Food for birds, E. A. Tompkins
Forge, D. C, Baxter...............
Fork, horse hay, McKimm & Gearhart.
Fruit packet, seallng, D. M, Mefford......
Fuel, manufscture of peat into, A. Pope.
Furnace, hot alr, M, Gna.. xa.au
Gage, rogistering steam, G. H. Croady............ 1805
Garden sprinkier, N, D. Clark.........
Gas holder, R, W, Prosser.....c.ovune
Generator, carbonlc acld gas, H. Ryffel.
Generator, sectional steam, J. A, Reed.
Generator,steam, J. 0. Mills..........
Grading apparatus, O. llluon..................... 1808
Grading and levellog lastrument, B. ¥. Sttton... pL T
Griddles, etc., sbelf for, 8. R, Stevena., ceen 108350
Griplog and cnmn‘ tool, D. Kennedy.. - HB66
Hame, W. A . Hearn.....ccovcacnvannenn « 18510
Hammockor lounge, E, B, Wethered..... cene MA5S6
Harness for sallors and firemen, M. Parent........ 145,34
Harness saddle tree, W, Retlly,, veesas METS
Harrow, J. M, BOO®...veennnnnns
Harrow, rotary, J. F. Morse,...
Harvester, M. L. & J. M. Kellar..
Harvester dropper, O, Wheeler, Jr......
Harveater, supportiog batl, W. G. nnd-mn

sevssnnen

sewing machines? Who makes machinery for making
paper pulp from wood? Who sells revolving bolts for
dressing middliogs? Who buflds lime kilns of the most
approved pattern? Who makes a hub boring and mor-
tise machine, to go by hand power? Who sells the best
clothes mangle? Who deals in old colns? Makers of
the above articles will probably promote their inter.
ests by advertising, in reply,in the SCIENTIFIO AMERI-
OAN.

Several correspondents request us to publish replies
to thetr enquiries about the patentabllity of thelr In-
ventions, ete. Such enquiries will only be answered by
letter,and the parties should give thelr addresses.

Correspondents who write Lo ask the address of certain
manufscturers, or where specified articlesare to be had,
als0 those having goods for sale, or who want to find
partners, should send with thelr communications an
amount sufliclent to cover the cost of publication under
the head of * Business and Personal,"” which is speclally
deyvotled to such enguiries,

[OFFICIAL,)
Index of Inventions

FOR WHICH

Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

March 17, 1874,

AND EACH BEARING THAT DATE,

Hat pouncing tlue, B, Eickemeyer...
Hateh, operating, W. 8. Harrls........
Heating apparatus, W. G. Kendrick.,
Hoof trimmer, Booker & Tosh...........
Hook and pin, combined, G. O. Yelser,
Hook, back band, J. B. Gathright. ...,

Horseshoe, W, D, Harris......
Hose and pipe coupling, D, Ash or(h
Hose, hydraulte, T. A, Dodge.....ovveee
Hub boring machine, Duncan & Talbot,
Hydrant, . T, Perking,.......covveenne
Ice machine, ¥, V. Do Coppet..
Ice machine, T, P, Peterson ..,
Inseet destroyer, Ellis & Brown
Insole, K. W. Stanton..........
Iron and steel, coatlng, E. Wood,
Jack, lftiog, H. H, Lawrence
Jeweler's kit, A. L. Hosmer.........
Journal beartog composttion, H. Kurth
Knotter plates, repairiog, A. Anuandale, Jr,
Ladder, step, G. HIRMAD. . .ovienrianne
Lamp, B, Fanta,........
Lantern, I, Kanrich
Latch, knob, W, Varah,
Lateh, reversible Kuob, 8, A. Wilford, ...
Latches, adjastable cateh for, G, W, Barr......,.. 148,652
Lathe chuok, metal, J, J. Grant ... R TN
Lathe chuok, metal, J. H. Weatoott,
Lathe cutters, adjusting, J. N. Bodin
Lubricating compound, King & Rl ,
Lubricator, J. B, Louergan (r).....
Marble, artificlal, W, Humphrey. ...

(Thonse marked (r)are rel d pat. 1

Alr and gas, carbureting, B, Sloper.............. 14857
Alarm and olroult, fire, J. H. Guest,, e M8 008
Animal shoes, twaking, W. Hamilton, v 10805
Bag holder, K. D. Hix.... e 8
Nasket, R, W, Van Omum...,. e 148,784
Bed bottom, spriog, D. Kellogg e 148710
Bed bottom, spring, D. Kellogg.
Dedstend, nofs, T, Luclk,...
Bee hive, C, T, Elllston,,....,
Nastivg squid, §, 11, Daddow....,
Hiind cateh, O, 8, Garretson..,

Dolt heading machine, F. B Prindlo......c.ovee... MH8TS
i

M , stulling, B, 1, Nortou,.,,,...

Mechanical MOVEMORt, W, COX.viiiirrerrnransares 168,381
Meter, Nquid, J, J Aba. i
Milk carcler, Clawson & Dennin ..., ...ovvuereeses 1S58
MLk, supplylog cttles with, ¥, T, Newbery....... H&60
At amat, 1. A, BABAN (1).00a000acaaesssanensnnn: S0
Nat, J. Lo LS A L
Nitro-glyverin, exploding, A. Nobel (r)... - BS0
Nitro-glycortn, exploding, A. Nobel (r) a7
Nut 100K, J. B, AUWOOU...0erueresresess R
Nuts, making, melallto, Reynolds e 0. ..ccovssess MBS0

Oro and coal, separator for, (. 1. Markle
Ore crushor, A, Alexsnder. . arpenens
Ore crusher, AuJ, OMDAY. «iiuesveasasssisssneninnase l“l
Ore stamp feeder, T, A. Cooh ]
Ore washer, E. aul... b 8o
Ores, flux for reduclog, M, 8. Foote.... o 18504

Organ coupler, 0. W, FOMIEE. ... .ccansnannsnnss 18,080
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Overskirt and mantle, combined, J. MoNeven, ... 1872
Paper box machine, E. B, Deecher..... Lo MBE8
Paper, making cylinders of, A, Uall. :
Parquetry, Newhouse & Allen ..........ooeoee
Sz machine for cutting, 2, Breed..
R A N
Pencil eases, pear] shell for, J. T. Van Houten., 145,781
Phntograph background frame, ¥. C. Lussenhop 145,722
Plavoforte uction, Dolge & GIEIE oo HSES
Plane, motallle boneh, J. A. Bainer. o 18,610
Plantor, corn, G, W. Brown,. o 108,80
Planter, seed, 8, Smith, Jr oo oo 148,306
Plastering walls, P. G, Hubert,
Plow, E. WAlter,...cooeunersasinees
Plow, corn, J. H. Trout...
Plow sud harrow, sulky, G
Polishing and grinding wheel, Bannister ef al
Pross, by and cotton, J. A MOBrydo. ...
Pross, tobaceo, J. R, Horrls......
Privics, remoying soll from, Glllesplo of al,
Propoilers, ralsing and lowerlng, R. Tyson
Pamp vaive, P. C. Goblo.couuuuee :4:,:

(LR
148,70

Punches, actuatiog, W. Lyon...

Radiator, stoat, Wed. BalAwin .oooiuevoneiceeens 18,851
Ra1l, metallic hand, M. M. and R, P. Manly,..... 148,125
Rallroad gate, S. Wright.........., « 148,706
Raflroad switch, H. . Potter, 148,629

Range chlmney bottom plate, H.
Roin driving, G. W, CO0K (i 148,50
Rice hulling machine, H. B. Stovens......
sad iron stand, S. T. Inesly......
Sash tastener, W. T. Fry.......
Sash holoer, G. N. Scrivener...
Saw arbor, E. Hatson........
Saw filing machine, R, Hpes
Saw mill dog, E. H. Stearns.,
Saw, scroll, C. T. Ford.

Sawing machine cam silde, Aird et al.....
Sewing machine cutter, ete,, 8. W. Shorey.
Sewing machine embroiderer, B. M. Rose,
Sewing machine rufifer, L. Sehultz (N..cocivaeanns
Sewing machine thread control, W. L. Stetson... 14877
Sewing machine treadle, Reynolds & Jacoble.,., 148,79
Shank laster, E. Campbell..c..ooiiiiaiiinans
Sheet metal, eto,, stamplng, G. H, Perkins..
Ships, construction of, A.J. Bell..........
Shoe peg, wooden, J. H, Oliver....
sShoemaker’s shoulder tool, W. L, Peters.
Sifter, ash, J. F. Baldwin.....
Sky rocker, J. J. Detwiller..
Slate and blackboard rubber,
Sled, G. A, Lockwood........
Smoke house, S. Long...

Spectacie case, C. C. Cole.. . 148,549
Spike extractor, E. Buell ...... . 148,664
Spinning bolster, G. Richardson............ esesees 148,625

Staples, mwakiog, B. H. Brooks
Steam condenser, T.L. Jones ...
Steam, superhenter, G. W. Coffee..
Steel, annealing,ete., J. A.Bidwell
Stock feeder, L. P. Cox..........
Stone, artificlsl, G. Stefnemann,, B
Stove, heating, W, Chelius. ............... cavevassna 198,068
Stove, heating, W. H. TeCldR. ....cvcnveianranses.. 18770
Straps, cte., trimming, J. Lott, o MB017
Saspenders, J. W. Wattles,......... seeessnnness 145,685
Swine, device for ringing, E. Blalr.......covveees. 18,656
Table, folding, G. W. Horton .......... « 148011
Tsuk 1or hot water apparatus, C. H. Buck . 148,008
Telegraph, printing, J. E. Smith........ vee 148,708
Time plece, alarm, H.J. Wenzel......... voo 145,038
Tin from scrap, separating, P, D. Rickets e 148,700
Tobacco catter, G. W. Campbell......... e HB0
Tobaceo dryer, J. C. Millner......... veves HBAST
Toolholder, ¥, Funk ......... -ee MBG87
eenes 8616

Truss, A. Lethert............ oo 8718
Tripod base,J. W. Donn .............. 3 . 145,000
Tube welding machine, J. B. Lemen.. us T
Type,5pace 10r, B. B. BSY ....ccoounvrvnanenn - M6
Umbrella case, S, M. Moscheowitz...... 0 - U853
Valve, variable extusust, . H. Seamon . 148568
Vault and cell, iron, W. B, Sealfe..... . M8
Vegetable slicer, H. E. Nittinger. ... MR
Vehicle wheel, B, and H. W, Pearson. . 8545
Vehicles, dash board for, W. C. Peel... 1487546

Vehicies, fender for, A. Sperry

Vehicles, spriog equallzer for, 8. Elllott.......... 148,881
Vehicles, top prop block for, F. M. Shepard. « 5564
Vessel propelled by steatn, A. Thomson... 143580

Vessels, center board for,J. Mansir. ... . 148,76
Vessels, apparatas (0- ralsing sunken, H.F . napp HE715
Vessels etc, mesns for ralsing sunken H.F.Knspp 148714

Washer and wringer, combined, J. H. Swan...... 148581
Washiog machine, J. Q. Whartoadby .....ccceeeeas 14879
Washing woolen fabrics, A S. Hopkins, . 18,503

Watchmrker's tray, L. P. Milliken
Water wheels, gate for turbine, Risdon ef af

e
Weather strip, 5. D. Tuttle, 1454
Wind wheel, J. 5. Deitz ..., .- 148676
Window screen, J. Hancock, Jr... seesnscess 155550
Wood, apparatus for preserving. J.C. Stead. ... 145,650

Wood for bending, process of tresting, L. Pine. .. 1A
Wreanch, bung bush, J. B. Smith................... 148,629

APPLICATIONS FOR EXTENSION.

Applications have been duly filed andare now pending
for the extension of the foliowlng Letters Patent, Hear-
Bg* upon the respective applications sre appolinted for
the dsys herelnafter mentioned :
7% ~Prrenes Srovr axp Lin ~D. Bsker. Juped.
N8 ~Forrrotio Parex Fiue,—J. N. Jacobs. Juses,
WIS ~Na1L Corrme—W, Wickershelm, June 10,

EXTENSIONS GRANTED
138, ~Firriso SINKS.~J, Iogram.
i ~EXWING MACiOxe, —1, W, Langdon.

DISCLAIMER.
TN A~BEWIRG Macuise L, W. Langdon.

DESIGNS PATENTED,

TAB ~BUsrExvEE ESve.~T. J. Plagg, N

744 ~Buvrres Hook~0, F, Fogelatrs
Conu,

26 ~Doon Hixog.—E. J. Bteel, New Heven, Conn.

TAS Ad T3 . ~PAree Fiies —0, F. Fogelstrand, Ken.
slugton,Conn.

T8 —~Pares Wxions ~0. F. Fogelstrang, Kenstogion
Conn.

130 . ~Tyre,~W.H, Page, Norwich, Coun,

TN ~BrooN AX0 FORE BaXULES ~G . Wilkinson, Froyi.
denee, 1. ).

ew York city.
ud, Keusington

Srientific

2American,

TRADE MARKS REGISTERED,
1070~ Parxrs. —Eunamel Paint Co,, Ctesoont, N. Y.
100, ~Covou Lozesoxs.—C L, Guann, New York clty.
1O —DIsINPROTANT. . A, Heckelmanu, St.Louls Mo,
107, —Axes . —Hubbard & Co., Plttsburgh, I'a.

1,07 —Sromaon Brrrens. —E CJlirgensen, Portland,Or-

105 —Wiisky.—G. W. Kidd & Co., New York city.

1098 —~Casrixos.~Arcade Malleablo Iron Co., Worces.
ter, Mass.

1,671 <Morn Powpen.—Hall ef al,, New York elty.

198 ~TeRRA ALBA.—J. Pettit & Co., New York city.

1,699 —Ganes.~E, G. 8elchow, Now York olty.

189, —CAxNED Goons, —Sleeper et al,, Burlington, N. J.

1,681 . —Essnxrian Oms. —Young ef al., New York eity.

RCHEDULE OF PATENT FEES,

On OACH ORYERL, .o ierssasrsnssnressssnnsnsrns
On eaoch Trade Mark,..oociciensss
On filing each application for s Patent (17 years), $15
On lssufng oach orlginal Patent......o. ..820
On appoal to Examiners-in-Chilef. ...
On appeal to Commlissloner of Patents
On applieation 10T ROIMUS. cciviieiiiianas
On application for Extension of Patent,
Ongranting the EXtonsion, coeieiiininines
On filng s DIsoalmer..cooiviieines
On an application for Deslgn (84 years)
Onapplication for Design (7 yours)..
On application for Deslgn (14 YOars).oooeen o ovns 830

CANADIAN PATENTS,

LIST OF PATENTS GRANTED IN CANADA,
Maron 8 to Marcr 23, 1874,

8,206, —1. C. Wands, Nashyille, Davideon county, Tenn
Improvements on car roofs, called** Wand's Car Roof."
March 18, 1874,

8,207.—1, Y. Smith, Plttshurgh, Alleghany county,Penn.

Improvements on carbrakes, called ** Smith's Vacunm

Car Brake." March 18, 1874,

8208 —G. S. Tinany, London, Middlesex county, Ont.

lmproyements 1o s machine for making brick, called

“Tifany's Brick Maohine." March 18, 1574,

8,200.—1, W, Post, New York elty, U.S. Improvements

in carburetting spparatus or lamp, called*“Post's Car-

burctting Lamp.” March 18,1874,

$210,—Willlam Bryan, Whitby, Ontario county, Ont.,

assignee of A, Rusland, same place. Improvement in

making eave troughs, called ** Rusland's Improyed

Eave Trough Former." March 18, 1874.

3,21.—1. N, Smith, Jersey City, Hudson county, N. J.,

U, S. Improvements on Journal boxes for rallway

carrisges, called “ Smith’s Rall Car Journsl Box.”

March 18, 1874,

§212.—W. H. Boyd, Montreal, P, Q. Improvements on

creepers, called ** Boyd's Improved Creeper,” March

18, 1574,

8213.—1. J. Fitzpatrick, Philadelphis,Philadelphia coun-

ty, Penn. [mprovements in drawers, called * Fltzpat-

rick’s Improved Drawers for Geuntlemen and Boys.'

March 18,1574,

8214 —M., Harmon and E. A. Watson, Shiiby, Orleans

county, N. ¥. Improvements on middilngs separators

called *“Harmon & Watson's Middlings Separator."

March 18, 1534,

3215.—1, P. Magoon, St. Johnsbury, Caledonia county,

Vi.,and C. A, Shaw, Boston, Suflolk county, Mass.,

U.S. Improvementson the means forpreventiogcin.

ders from entering the exbaust pipes of locomotive

steam englines, called * Magoon'’s Improved Exhaust

Plpo.'" March 18,1874,

3216~R. Bustin, 5t. John's, N, B. New and useful fire

cacape, cailed * Bustin's Improved Portable Fire Es-

cape.' March 18,1874,

3217.—H. Gaskell, Hamllton, Wentworth county, Ont.

Improvements in fire boxes and coal grates for stoves

and furnaces, called * Gaskell’s Combined Coal Grate

and Fire Box." March 18,1574,

B28.—F. Genin, E. Beauvals, L. E. Robldoux, I. A. Per-

kins, and B, Préfontaine, sil of Montreal, P.Q. Im-

provemenis on paper machinery and chemical com-

pounds used in treating substances to be converted
ioto paper stock, called “ Gealn's Pulp Machine.”

March 18,1874,

3219, —D. Afkman, Montreal, P. Q. Improvements on

machinery for manufacturing peat fuel, called * Alk.

man’s Improved Peat Machinery."” March 18, 1574,

3220.—W. Peteh, Brantford, Brapt county, Ont. Im-

provem:nts on s machine for bolting and purifying

flour and middlings, called *Petch's Improved Bolting

Eeel and Furifier,” March 15,1574,

3221 —J.C. Wilson, Montreal, P. Q. Improvements on

paper bag cutters, called “'Wilson's Paper Bag Cutter."

Mareh 18, 1854,

3,22 —R. Paradls, St. Hyacinthe, District St. Hyacinthe,

P. Q. Améliorations anx branissoirs de cordon-

nerie pour les lisses de semelles. * Brunissolr pour

Lisses de Semelles.” (Improvements on burnishers

for the Soles of Boots and Shoes. ) March 18, 1874,

8,225 —N. A. Otto, Gamostoren Fabrik-Deutz, at Deatz,

German Empire. Ilmprovements on calorie engines,

called * Otto’s Improved Caloric Epglne.” March 18,

153,

322.—U. L. Webster, New Haven, New Haver county,
Conn., U.S5. Improvements onadjustable patterns for
cutting garments called ** Webster's Adjustable Pat-
terns.” March 18, 1574,

3,35.—J. H. Beardsley. Brooklyn, Y., sssignee of G.
A, Crofatt, New York clity, U. Improvements on
spparatus for protecting the eyes and respiratory or-
gans of persons exposed Lo extreme heat, stnoke, noxi
Ous gases, dust, ete, called “Crofutt’s Eye and Lung
Protector.” March 19, 1574,

8,236.—¥. Dodge, Whiteside county, 1., U.8. Improve-
ments In the manufacture and preparation of crede
peat for fael, called * Dooge's Improved Pest Ma.
chine.” March 20,1874,

320 ~1. Buthiven, Lévis, Lévis county, P. Q. Improve-
ments on ges machines, called “ Buthven's Gas Ma-
chine."” March 23, 1874,

N,
S.

Advertisements.

Bock Page « « « =« = = = 81,00 n line.
Inslde Page= « =« « « « « 75 contsn line,
Engravings may head advertisements at the same rate per
line, by meaxurement, as the letter press. Adeertiverments
st be receleed ut publication ofécs aa carly ax Friday
MOTRING L0 appear (n next lavue.
NEW METHOD OF LIGHTING GAS
: BY ELECTRICITY — Belug rapldly spplied to
treots, Pubiic Bolldings, Halls sod Private Dwellings,
For particuiars, address J, H, STEVENS, Agent fur the

U. 8. Electric Gas Lighting Co,, 222 Washington Stieet,
Boston, Mass, % .

% LL KINDS or IRON Axp STEEL DROP

FORGINGS made to order. NEW ENGLAND
B AND MOWEK CO., Danbury, Conn.

FLEETWO00D
SCROLL SAW

Patented July 28,1833,
For all descriptions of
light Scroll or l‘nhl Haw.

Iny In Wood, o,

Ivory, Sheil, or Me-

tal, Formaking Mo

els,light Patterns, Brac-

Kets, |leture Frames,

Mono v, &0,
Adspted to the most dell-
cate work,

Warranted to be the baat
machine of the Kind man.
ufactured and sl on= half
the cont. Hondreds of ex.
travagant Testimonialy,
Universal satisfaction,
h‘o_. 1, with ¥ dozx, lu'&
No. 2, with 3 doz. Saws,

60; 352 »2x w5031 1905
Send for deseriptive eir-
cular and list of Designs
for Parlor Ornamen's,

'l‘ll.l{.ﬂl’ BROS ,
Wilmington, Del,

SXT JULY, A WELL KNOWN FIRM

of Eongineers and Machinery Agents, with large
convectfons at home and abroad, will open a ground-
floor Warchouse, having windows frontiog Queen Vie-
toris Street and Cannon Street, London, E.C." The firm
8 prepured to accept the agency for special machinery,
tools, ete., and to oxhinit a cholce selection of the
and of working models. Advertizers’ travelers canyass
Groat Britain and the whole of Europe. For terms,
apply to W, P., Box 718, New York City.

BOOKWALTER ENGINE.
The lowest-priced good Engine ever
constructed; Boller and Engine made
of the best Chareosl Tron, Compact,
pubstantinl, cconomical, and easily
mannged ; boller. Governor. Py
sod all Trimmings complete for ron-
ning at low price of (boxing ex-
cepted) :

N3 Horse Power . . . $250 00

L SHE s 280000
§@ Dellvered on Cars st Shops.

JANES & FOOS,

100 Linerry STREET, NEw YORE.

arpentry Made Fasy.

The Best Work ever issued for Carpenters, Buildeirs
and M:chanics, is CARPENTRY MADE EASY.
By 8 PRACTIOAL MEOHAXIC, who fully appreciates, rrom
personal experience, there are many things perplexini
to understand und difficult to do noptil fully explaine
and tested. It mukes the sclence and art of Carpentry
clear and compnrsuvelg EaRYy.

While it is indispensable to the learver,there are items
of Information worth its price to well'Informed Carpen-

ters,

It treats on the science and art of Framing on a new
and improved system,with specific instruction for bulld-
{og Pallcon Frames, Barn rames, Mill Frames, Ware-
thouses, Church Spires, &c. Also of Brdge Bullding,
with valuable Tables.

The following Testimonials of ** Carpeatry Made Easy*
will tndicate its value o those who may be in doubt >

Sie:— Enclosed please find Five Dollars ($5.00) for
“Carpentry Made Eusy.™

Dear Sir, 08 [ have examined the work thoroughly, I
am more than pleased with it. With an experience of
more than twenty-four yesrs at carpentering, [ may ssy
it {s the best work of the Kind I have ever had the good
fortune to meet with, ss it gives more Information for
the awounnt of money, either to Master, Workman or
Journeyman,the principles being so diffcrent from other
works of the kind, yct so plain that any apsprentice
should bs able to com%nben them in a short time, The
Rafter and Brace Table certaluly is a great saver of
thouglt and 1abor.

The work should be {n the hands of all appreotices,
and nine-tenths of the journeymen, it were, woe
would soon have good workmen, instead of bhalt-hands
and wood-butchers. Mont respectiully,

JOHN J. NICHOLSON,
Carpenter and Bullder, Conshohoken, Pa.

Another Carpenter says:

fam well plevsed with Bell's Carpentry. Every Car-
penter, whether old or younw, should have one. It Is
just the book for a young beginver, No young man
should attempt to Jearn the carpentry trade without
first bn{lnev"’rhc Ar: and Sclence of Carpentry Made
Easy."” filtam E. Bell.

Millersburg, Ohlo, June 30, 1573,

FIVE DOLLARS, BY MAIL, POS1 PAID.

HOWARD CHALLEN, Pusuisues,
Philadolphin, Pa.

~ EACH WEEK. Agents wanted: particulars
s (< tree.

J. WORTH & CO., St. Louls, Mo.

The publishers of the SO1EXTIFIO AMEEIOAN have
acted assolicitors of patenta fn the United States and
foreign conntries for more than three gquarters of 8 cen-
sury. More than FIFTY THOUSAND inventors have
avalled themselves of thelr services. All patents se-
cured through this agency receive a special notice In the
SCIEXTIFIO AMERICAN, which frequently attracls pur-
chasers for the patent.

Inventions examined, snd advice as to patentsbility free

Patents obtsined In the best manner, and with as 1it-
tie delay as possible.

Caveats prepared from elther model or drawings, and
filed In the Patent Office at short notice.

Spocial examinations us to the patentability of lnven-
tions made, at the Patent Office, on recelpt of model or
drawing and description; cost for this search and re-
port, §5.

Trade Marks.—~The necessary papers for socuring
protection 10 manufscturers and merchants in this
country and abroad are prepared at this office,

Design Patents, for protecting artists and designers
of any new ornamentsl work, are quickly and cheaply
obtalned through this office.

Copyrights obtalned,

Forelgn Patonts are solicited in all countries whore
patent laws exist, Pawmphlots, contalning the cost and
full particulars, malled on application.

Cannds Patents,—Canada 1s one of the best countries
for patents. The cost depends upon the Jength of time
for which a patent is desired. Full particulars by mall
on application

We atiall be happy to confer with luventors, examine
thelr models and drawings, and sdvise with them as to
obtalnlog patenta without consultation fee, For every
kind of information pertaining to patents, at home or
abroad.

Sead for pamphlet, 110 pages, contalning laws and fall
directions for obtaining patents. Address

MUNN & CO.,
Publishers SOIENTIFIC AMERICAN,
37 Park Row, N, Y,
praxon Orvios—QCorner F und 7th Streots,

Washington, D, C,

[APRIL 18, 1
Reserendei’ "das- svrnzR

Patented Juue 17, 197,
m-nlm‘l&.‘iﬂw 5 10 90 per eant
I : wu 1 )
’mos'n'e:."ﬂu l!& !

RESPLENDENT BURNER :
176 Wost Fourth Street, Clncinnatl,

Fon SALE, CHEAP—Two Steam |
Radintors and » 1ot of 'Stunt?F

i) B s ﬁ;m
Sirap File and Binder

CU., 209 Cherry Strect, New ¥
ADAPTED FOR THE SCIENTIFIC AMERICAN
AND OTHER ILLUSTRATED PAPERS,
—_—

This File and Binder conalsts simply of stift covers in
cloth,with a flexibie back,and broad hesvy leather straps
neroas the back at the top aud bottom of the Inatde, be.
tween which are stretched stout cords, for holding alx
or twelve months' numbers of & weekly perfoateal, as
(Mustrated by the followlug cut:

i

ARG

i
lLu’!ﬂF'z Al

The Flle Is used by merely opening a paper to Iis cen
tral fold, and elippiug one side under the first vacant
cord ol the right, allowing the cord to rest in the cen-
ter of the fold, .

For the convenlence of our subacribers, we have had s
supply of Files constructed as above, holding fifty-two
papers, and lettered ** SCIENTIFIO AMERICAN™ 1n gilt an
the side.

Price at this OMee..ccurecvinensrscnssasesssss- 8135
* by mall,post prepald, 1.2
Address and remit

MUNN & CO,

PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, NEw YORE.

PAT INTERLOCKING GRATE BARS,

<

l%‘;"‘
!

" 0.
x‘s%'wcré'xr

Will ont! Truth Triumphaot® Agents,
old and young, male and female, wake

MRDER it ireeeac

e ive  Greatest Indacemeauth Apénts and pur
ng ¢ restest induceme 0 -
ebuzu."culloguel. Terms, and full particulars, sent
FKEE to all. Address

P. 0. VICKERY, Augusta, Maine.
Ladi canmake $5a day i thetr own city or town
es, Address ELris M'r'a Co., Waltham, Mass.

OR SALE—A large Root Pressure Blower,

-(l::.lublle lo; :lnllue or u:o::l :cnuln'!‘ou.‘ gau&t::.

te. acity of delivery, elghty to oue hun .

saud cubie fest of alr per intnute. HOLSKE MACHINE
CO,, 719 Cherry Stroet, New York.

STEAM POWER

Cement Pipe

Wachinery

MNEYERY & PACKER'S .
Patenix 18570, 1871, 1572, & 1873,

J. W, STOUKWELL & CO.,
Portland, Me.

TONE SAWING HACHINERY,

Merriman’s Patent. Also, Handand Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS3, Rutland, Vt.

e

\S \ NN s - - &

WO00D WORKING MACHINERY.
For Planing Mills, Car Shops, Sash, Blind and Door Ma
Kers, &c¢., &¢  Send for HDlostratea Catalogee and price

lxt.’ Pactory, at Worcester, Mass. Salesroom, at 121
Chambers & 108 Reade Sts,, New York.

UNCHING ror e pescand Qonp:
DROP PRESSER S, ARAER PRESS CO.

IOWA AND NEBRASKA'!

MILLIONS OF ACKES OF THE BEST LAND n the
West, for sale on T'en Years' Sredu nt o ’f" fonx
{ssour] KRiver Hallros

interest, by the Burlingion &
NO PAYMENTS REQUIRED

Compauy.

except (nterest, tHl Afth year. Rich Soll, warm Cli=
mute, 10ng Seasous, 10w Taxos, and freo Educas=
ton. Free Fare sud low Frolghts on household
gOOds L0 those who

BUY THIS YEAR.

¥or Clroulars and Maps, with full particulars, address
GEO. 8. HARRIS, Land Com'r, Burlington, low




PRIL 18, 1374.]

.‘§mutiﬁc

g}mmmu.

253

BAIRD'S
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FOR PRACTICAL MEN.

new, revised and .nlnr.:ml Catalogue of FRACTL
c,\z AND SOIENTIFIC BOOKS—# pages, $v0,—will be
sent, fmr of postage, Lo any one who will hu or e with
nis address,
10 e
A New and lmporunl Hook on Deslganing Cotton aud
Wuolen Cloths

JUST R EADY.
THEORY .\\l) I’lh\("l'l( 10}

ART ()l" ul-]b’l‘ixl.\'(i
FANCY COTTON AND WOOLEN CLOTHS
FROM SAMPLE,

Giving Fall lnstractions for Reducitg Dreafts, as well
ah the Mothoas of Spootiog aond Marking Out Har
noss for Oross Dreafis ang Findiog any Re
quirea Heea vllh Calculution and Tables

¥
By FHEDERICK L!
WEST FITTSFIRL
WITH FIFTY-1W0 ILLUS TRATIONS.
1x oxe VOLUME, QUANTO, Prics
By wall, Iree of Postage.

H. 0. B, ecnn alse furnish

Baird's American Cotton Spinner and Man-
ager’s 800 Carder’™ GUIC. .c.ovviiiiransn: sviants L%

Dyer and Color Maker's Companion . . $1.25

Fairbairn's Principles of Mechanism and Ma-
cotnery Of Transtlssdon .........o0 covvecnnnnsns snw

Foley.—The Cotton Manufacturers' Ansist-

« DEsiaxen,

Geldard.—Handbook of Couun Manufscture :
i. Gulde to )Inuulun Buatiding, Spluniog sud \\n.:-o

Gibson's Auwnusu Dyer; 200 Receipts and
#1 Sawples of Colored Wool and Cotion Waste,

O, viisersvusenses soucnstssruncestensIrnnnantratet $10.%0
Gilroy, on Weaying.. v v vevsvsviveon $10.00
Haseriok’s Secrets of the Artof Dyeing Wool,

Cottou, aad Linen, Jiustrated by Samples ...... W

Hyde —The Science of Cotton apuunng Prac-
tieally Arranged and Stmplified. ........... A5
Leigh.—The Science of Modern Cotton bpux
nlog. Second editivo. TIllastrated with 330 Cuts aod

2Paton. 2 VOl TOMO, ClOfB . ... vuiienennriinnen W
Leroux’ Practical Treatise on the Manufac-
ture of Worsted and Carded Yaros......... . N

Loves Art of Dyeing, Cleaning, bruurlug
aud Finlshlug on wu muu wpproved English and
French Metuods... .. $5.00
Macfarlane.—A Pmcucal Treatise on Dyuiog
800 CAllE0 PrntIg. .. coevneeeasiiiiesssnsoemesnnsns
Murph) s Treatise on the Art of Weav-
INg covvnvine evansarasarinentanaraes Sesussepueranns 20,0
Moss.—The Cotton Muanufacturer's, Mana-
ger's, aud Splaner's New Pocket Galde.......... « e 830,
Neste.—The Mule Spi Process and the
Mactinery Employed o it, Ilustrated............ "0
V.picrs System of Chemlatry .—lpplwd to
PRI <o s e ternatnsrsssnessasansssensasrennancanasoess

O'Neill's chuonuv o( Dyeing and thco
Paotlag ....... ehesssnasanssaranndrstsstunnnsens % 0
Reimann’s Hnndbook of Anilines...... $3.50

Slater’s Manual of Colors & Dye Wares, $3.75

Smith's Practical Dyer's Guide ; 300 Becenpu
With Dyed PAtternn 10 each .. . oo uurviunnesncesas
Smith’s Dyer’s lnstruc:or....... - .....8300
Watson’s Theory and Practice of the Art of
Weaviog by Haud wnd Power. [llustrated,...... $10.00
White’s Practical 'l‘reause on Weaving.$10.00

The sbove, or lll‘] ol mr Books, sent by wmail, free
o bocun. u the pabl uunn prices.

LFB luso ALOGUE OF PRACTICAL
suBN'l’n'Ic uoka—w svo —nut freo of
Postage, to any one who will tnru n

HENR

Y CAREY BALRD
s PR PUBLISHEK,

UT STREET, Phlladeiphis.
WooDWORTH PLANERN
“.gﬂ'- L. J“ BCHBRCK'B

o
uuw:n.x. and 118 l..lbeny 8L, New York.

TRADE

/Q;s (S

—_—

HAE NO l'QllAL FOR VARIETY, OUALlTY AND EOONOMY OF ITS WORK.

For Car Bulldors, Planing M
LETTRTY L

MOREZONTAL AND UPFRIGHT BORING MACIHING

PLANING
Bend for Oatalogus and Prios-List.

BENTEL,

\Il\l'!(Tl\hl(N' m-n:l twanty-five eunts to GEO, I',
ROWELL & 70, 4* Park It «New York, for thelr

Pamphiet af one Aunidred pe ayes, ntaining Nabs of 5,000
newspape s, and estitnates showling cost of wivertising,

MAGNETS—Permanent Steel Magnets

of suy form or siee, made to order by ¥, 0. BEACH

COy 230 Broadway, New York, corner Warren Ht,
Makork of the colebrated Tom Thumb aod Minlature
'lulvgmuh Instruments,

D RICES REDUCED—IRON Corros Tixs
I'he colobrated Arrow Ties will bo ssven cents per
ruuml On and after Mareh i, I¥4; ana fortner redoo
1ons mnde, \f necossary, Lo provent large scoumulstions
of Stook lruln QonNtant un!vnh fen per t dixcount
10 the trade, Same discount oo further reduced prices,
Otfiee American Cotton 1|. Co,,
New Orlesns, Fob, 3,18}
BARTLETY I RAYNE, Gux, AaTs,,
No t'(lruudclcl 8t

GEO. W. READ & CO..
STEAM BAND SAW AND
YENEER CUTTING MILL.
1IN 00 Lewis Sr., Foot 5th & Gth Sts, E K, New York,
FULL STOCK Nh.A"“O“\‘l:l")xll‘:\.I’:llr WOOD LUMBER
AND CHOICE FIGURED VENKEERS,

The largest Stock.
The greatest Varloty,

The lowest prices.
§™ Enclose stemp for Catalogue and 'rice List.
Atrength, a fin sh, and Is truer to e, L0A0 ALY Other
1o use, mdan u undoubledly tbe moﬂ‘mnomla’l We
uxl Pazt, CourLixe, and furtiiah Pulleys, Hangers, ele,,
Of the moss nppro\'ed styles, Pricelists mt“;ﬂ f?\l%:-ll-
street, 2d and 3d avenues, Pltuburgh
= -y siorv e"'lo: sals by
. an o
rHTNED,
8 121 Chambers street, N, Y.
umc:o WTALTRG Ml WADK o, Toe
Plawing and Maitching
snd Molding Machines, Gray & Wood's Planers, Self-olling
8. A. WOODS, ‘n Libe
sond for Gliranlare. o« mmhnrv «trant, Boston.
TR AND CENTER STS., . Forany
nt“ la gun you will require s mould (or die).
IN VR\T(DRB Send model or drawing: iuclose stamp.
BLAKE'S PATENT
Crushies all hard nnd brittle subsiances to
any required sizo e Alzo, any kind of

PATENT
The fact mu Lthis shafting bas 75 per cent greater
Arv Also the sole manufacturers of the CELENRATED UOL-
cation to JONES & LAUG
ANA c rrrz lloﬂon. Mass,
WOODBURY'S PATENT
, and oth ood workl achin:

Saw Arbors, and other w WO nr{“}met,’?l.
LASS \,I OULDS for Frait Jars, Lam g
Bouleo. Ink Stands,ete..made b\( l{ HR()O

b l ETICULAR ATTENTION pald to MOULDS for

Stone and Ore Breaker
s’rmlx for RoADN A0d for CONORETE, &0,

Address BLAKE CHUSHER €O,

and 1875

1874.
Catalogues Free.

Iuchlnuu' nllcxun " Modal Makors', Pattern Ma-
B l Bullden', l'lno cn.ud Tools and
upplles

or all chuﬂ "of M.
A. J. WILKIN N b ‘C0., Boston. Mass

 BABESTTMETAL.

Deanlers und Consumers send for
rices 1o the Manulascturers.
VMIRIIEN & TIFT. 103 5,34 35, CINCINNATL
5 Pleare mention this paper.

" To Electro-Platers.
ATTERIES, CHEEMICALS, AND MATE-

RIALS, In sets or llnulr with booh of Instruction«
manufaotared and sold b THOMAS HA LL, Manufactur
10 Electrician, 19 Bromfield Street, Boston, Mass. Lo
tratod caulou’lln stnt freo an nopliestion,

BUSINESS 0 ,""}'1' inall

1o wﬁocnpunl required,
Clrculars of F. LLSAGE, Baﬂm.hl Mass.
BU"ON-HOLE WORKER.

lifetime, The
sitching can o
Adone fine or conrne,
and  with wnm
w

S’l'EN (CIL 1.,!!.?..} .,,m""«é:.:::'

Koy Oncokl. wlth wh c}lo ryg\l.x?. o'::l.l :Js
-nnluwi.lfm’ o B.u‘lunonr Bt Boston Maes,

hnpllﬁb." "I'Ullﬂ'lw No riuu 10 nnntn:‘la‘;

Machinos,
:?15 ac a

m (o 0 lha Unlversal,
MI Grindors,
ANTED—A fow sood 20d hand Engine

lll . dlﬂ BRAID n
uu..m Milk Ht. ,boulon. M‘:&-
Lathes and Drill. WA, LOXG, $herbrooke, Can.

: A ";m:'m BROUEN 1o thelr sputomo
. M’“u“ ’n.. h “unvnnh‘-’l:um sn;g;mu ro,

ESTBD 1856,
SAMPLES ¢ CIRCULARS

Hl FREE

READY RooFiNG CO. OF N.Y

64 CORTLANDT ST

READY
ROOFING

o ary. Loclll, Bnnl-nd muken dulty of
b hl %'ln muﬁc n dnpllcuo by .P:l'mt ':xl;:cl:l':;‘
chian e
r{ “.uu n“ Accuracy sud Kxcellence of Workman -
p.

g E ILLINGWORTH, Novlllu St. Foun

<

B0 For price wud Fuovo, write .mocl

‘Little Giant” Injectors &

FOR LOCOMOTIVES & 814 Tl(hV.ll“’ BOILERS.

mple and
Pl b8, JUN TICE
14 North oth 8L, .l'llllndulyhll——& Ul 1 Bt, Now York.

I llllntl Makers, Agriculs

MU mou TO ANY IN USE,

END MAITCHING MACHINES, and other Wood-working Machinery.

MARGEDANT & CO., Hamliton, Ohlo.

JHINGLEAND uAI{REL MAUBXNERY.—
‘T Improved Law's Patent shlnxlo and Hesding Ms-
chino, slinplest and best In use 180, Shingle Heading
and Stave Jolnters, Btave Kqualizers, Hesding lhn—r-
Turnors, &0, Address ‘Iluﬂ K & Co. Lmkpon h

The Amerlcwl Turbine Water
oo

Recont! ImpmvrdnmlAubumlnl o
thorough saclentifio tests by James
Kmrnun,-nurtux the followlug use-
ful efiect of the power of the water
Illlllh d, belng the Wighest results ov-
or Known,

Percoutage 0! I Art Gate: ¥, 5008 ;
M6 N, 2.5 _\'.V.'vﬁl.

et gent. u{ ‘\hulr Gate: 5304

A fall r‘eﬁor( may be obtalned of

sTouT LLS & TEMFLE, Day-
on. Onlo.
TP ERFECTION OF SPEED ON WATER

WHEELS sccured by the Rotary Hydraullc Gover-
nor, under all possible conditions. Never faila, Under
extreme changes, It operstes (hr entire gate In ten sec-
onds. Warranty unlimited, No pay till tested. JOHN
8. RHOGERS, Treas, 19 John ‘!r:tl l-lulnn Masy,

P. BLAISDELL & CO.,

Worcestor, Mass.,
Manafsctarers of the Bialsdell Patont Upright Drills,

And other nr-l Cclass Mncmnlnu 'luuh
s per day st home, Terms Free, Address
b (olu. STiNsoxN & Co,, Portland, Malne.

ORTABLE STEAM ENGINES, COMBIN-
lug the maximum of affietan d-nbnuy and econ-

omy, with the mintmum of weight and price. They are
widely and favorably known,morethan 1,000 befng in
use, All warranted ullu-ctory orno sale. Descriptive

oirculars unl on a;a)lluuon Address
OADLEY CO.

91 Uberty ﬂ York

RON BRIDGES—CrLARKE, REEVES & Co,,
PHENIXVILLE lllllh(.l'. WORKS, Office, 110 Wll
nat Street, Phlladelphia, ¥
(?cclnluu-.\ccunu “orkuun!hlp—?hcnlxcolumm
se of cdouble refined lroun. No welds. All work
done on the premises, from or= to Gnished bridges,
Iliustrated Aloum mailed on receipt of 73 cents.

Machmel:y

Wood und Iren Working of eve
Rubber Belting, Emery vels, Babbm Metal, &0.

Sturtevant Blowers.

Of every sizo ana description COnstantiy on oand.

Cold Rolled Shafting.

Best and most perfect ever made, coxuuntly
on hand in Isrge qmuuu tun: shed in any lengths up
un. Also, Pat. Coup lln’ and wromu l&,nlublt
unger-.oulley-. et PLAC
Chambers Btreet, & 103 m:adc s(roul New YOrk.

“EDEO RAPH 99 A new boek ou the art el

o Writing by Sound; s com-
lete system of Phouetic Shart Hand—tbe shortest, most simjde,
easy, aod comprehonsive, enabling any onw, ln & short time. 1o report
trinls, specthes, sormons, &o, The Lord's Praver ls written with
forty-nine strokes of the pen, and 140 words per mluote. The unem-
ploved sheuld loarn this srt. Price bymall 30 Cia  Agents wansed,

Adlress T. W.EVANS £ CO., 139 8. Seveaih Street, Poua, Pa,

Upright Engine and Tubular Boller (§) Honsx
Powxs, with all Trtmxulnn. also (10) Honsn
+ Powxn. Send for Clroulars,
Variery Izox Wozxs Co., Cleveland, O.

Niagara Steam Pump

CHAB, B, HARDICEK,
25 Adamo at,, Broollyn R. Y.

SPANISH CEDAR BOARDS.

14 to 27 Feet Long, anll Widths.

Sawed expressly for Shell & other Boats.

Ao, FULL STOCK OF HARD WOOD LUMNBER,

Geo Go..

e
Blum llam.l Saw Mlll foot 5th & 6th 8!- wE.R,N. Y
1 AND SAW MILL—SE l‘l“ l‘l- EDING.—

1 man do work of § men ‘ulrlnlcnd Slit & 1nch
timnver with ease. Send for Clre
L. B. COXE & COu 197 Water st N. Y

WANTED, A RELIABLE LADY

OB GENTL. bblA {n every town, 10 Kot B8 50le Agunt,
llunlnu- respoctab ble nnd remunerative. No meney fo-
quired, Address DISCOVERY, P.O, Hox 209, New York.

The Eagle Foot Lathe
APPURT L\T ANCES.

Adapted to all classes of wood snd tal turnlog, &o.
Well made, accurate, and reliadle, ully warranted.
Send for Catalogue, W, L. CHASE & CO,

lﬂ ®, % le«ru i, New, York.

'I‘IIIC JOHN HARDIOK

ara Stecam Pump.

ll l!ll\lw & ALLER, Drooklyn, N.Y.

OOD-WOBthu MACHINERY GEN-

{ inition, Woodworth Manersand Rion
Ardlon " r. ont Improved Tynon Maohines,
Cantral, corner 'lp“in at,, Worovutor

i

Masa,
WBY RUGU & MICHARDSON,

HI | =T wnoRuoc HT
| N
Beams & GIRDERS

HE Union Iron Mills, Musburgh, Pa.
The attention 0F Kngineers and Architects i oalled
L0 our {mproved Wrought-lron Beams and Girders (pat
onted), In which the culuimunu welds between the slem
and fanges, which have proved so objectonable n e
old mode of xnnuunelur DR, ATe eutirely avoided, we sre
red to furniah sll s1ges at tertos as favorable .ll
talued elsowhere. Fordescriptive ity
(.umegu hlnmnlto.UMon lmn )mlu. ﬂ“?ml s,

MACHINERY, 650t MR

PATENT PARALLEL

Wit Ve

MANUFAOTURED BY

HARRISBUNRG FVOUN-
DRY AND MACHINE
COMPANY.

Huarrisburg, Pa,
g

g Send for Oircuiar and
Price Liss.

LATHE & MORSE TOOL CO,

Worcester, Masr., Msoufacturers of

MACHINISTS TOOLS

_ Luthes, Pluners, Drills, &Ko, &c

auuu nry lnd l'urume Steam Enpines asd lwllzn
of all sizes. Send for Circular, CLUTE BROTHERS
& CO, \ncnrcun) S ¢
1‘()!! SALE—A \nnmhlr improvement in
Corn Husking Implement. For particolars and
sample, address the ln\nnlur J l' ~LHHELTZE“
Mauteno, Kankakee, or K, . Co, 101,

OTIS’ eummgq-r[;@
40,348 oA SR, & CO.,

AND SAW MILL—Saves the labor of 3
_men. 8.C. HILLS. 51 Counl:n-nst. New York.

T“O!ll@ & SHAPING
MACHINES,;

» BAND SAWS,
= SCROLL SAWS,

Pag i

 For Bartnoan, Oan, and Acer
CULTURAL SHOPS, tc..

2 EF-superior (o any in use.
J.ATFAY §CO,

ESTABLISHED 1S58

‘ TREADE MANK FATENTED,

The best lm.l hespest Paint in the world for Tron.
Tiu, or Wood. lr sala everywhere. PRINCE'S ME-
TALLIC PATNT Q0. Manufacturers, # Codar SN,

CAUTION,-Purchasers snd consumers sre can-
tioned aminst purchasine imitstions of our MeraLLIe
Parsy. Allgenuine PRINCE'S METALLIC PAINT
will bear our name and trade wark on each aud every
package. Send fora cizeular,

Male or Female, 80a

WORKING CLAS wees ; employmeata

home, day or evening: no capital; lustructions and valu
able package o!)food- sent free by mall. Address,witn e
returo stamp, Youxa & Co., 118 Greenwleh st., N.Y

MILLS and BOLTS

b1}
o Wind& Horse Pows
er Flower & Feed
Mills, Steam & Wa-
[ ter, Custom & Mer.
chant Mills, Com.
plete Burkwheat
nton Flonrl ng Mill & Bolter
Vertical Corn & Flour Milla,
80 (n, alee, grinds @ bn.Lom in 10 Hours. Send Stamps
for (_Alnloguo & papers, with 61 Engraviags of Mill Ma-
chzncry WARD Haxnisox, New Havew, Conn.

'EW & IMPROVED FATTERNS.—MA-
CHINISTS" TOOLS—all stzes—al low pricos.
K. GOULD, M to 115N, J, K. R, Ave.. Nowark, §.J.

Andrew’s Patents.

Nolsel or Geared Holm~

a‘ﬁ ..\ld B cvor'r“v'n""‘l.
"l.'a-... o nl Slagle, 1-3

nﬁ}f}'?f:“.f“ AR e

An'ileh ff- le, Durable, and Econemical.

& umauumum- & Se
Comblned In one Machin,

ANDLEWS &
- 4 Water Street, New Yorx.
- © -
Le- e e, e 5 ! sS%°t 5
& dl;:g @ gr‘g;ég 34
ML — X SR
flanes A~ REE L
wid B "{: ;;Eas%! »
a0 ::’.‘8 ‘-g.
Tosllhaving l%?(llnr!l umA. ; nomoullnln'l
pleasant 3 honorable; e Profite; no riake; b
abroad: dav or evening ; thousands llllluono].

toulars and valuable samples free.
Address B ﬁ REED, 19 ®s 8¢, N Y

ICHARDSON, MERIAM & CO.

NN 0‘ the un Improved Faten

t’% mé:kq Tlnunlnl. Nor ] “‘W‘Lﬁf
:h'lnoc unoke A r\! “"l‘z'rn

othier Xinis of  Wood

nd P l-u

ut on appl
Oeater, 4

mmxﬁdﬂrv& ow York. 11
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Back Page « « « o « « « SLO0Alne.

Insldo PAge « = « « « « =« 73contan line.
Eagravings may head adeertisements ol the IMe rate per
e, by meanurement, as the ietter prose. Advertisements
Mt de received at pudlication offoe ax early ox Friday
.mlacwmrlnnxlw

N RS—For Sale,
NG";nElslme:ngnguo@ulE l|| i‘lll‘: -all R:‘bnm.

Gawd ax New. ATargs O A" Lol Alloghony, .
NOW IN USE—BUF-
J. %ﬁ‘g'}-’o\ ll.kh'liqm—vlll Ml‘ll Il'ull snd pay

expense of running In elgh rom $100 to
lllu lnled hoet of s
e l.‘.'?. and

ghﬁnwd Amat thes, Tool: -5"'}!" of eve-

uding fusl snd
B iaenaiole Prat. o erel) Work Designn. Froe 10 all.
Address g P utnnflemm of Mechante's
Tools and t Machinery, BIﬂllu. N, Y.

MERICAN BLACK. BOA.RD RUBBER—
PO B O T MAN FO T Lo k.

GRAND DISCOVERY OF THE AGE.

A Great Blessing - for Navigators

The unde ed offors for sale A new loveniion, In the

mot » radder, lnt will steer s canal boat or s -hlp. n
manner, with great power and force, an

not damage tAe danks of « cenal. He will farnish a

tte t, with the new lovented rudder. The

e N:: ;‘:?'d':ﬂu 'dhco:ery 'ould have to
oum en our

oy e N Y BARSA LOU,

Ste. Aune, Kankakee couuly. 1.

Todd & Rafferty Machine Co.

0 L) VASIV‘-’I?E ne:
oe Va 3
bn n:'fr?u ‘Pum o Ynn Bt&

olmn .ud l'oru ble es. Bollers o -u
“..", . uomnx“ngn-mu &C. 3

°f Flax,snd Hem Mnch\nery

ruu New Haven Manutacturing Co.'s Machin-

ﬁu &?r Judson's Governors and Stop-Valves:

vuux and Differential lley-mén!x‘xxl.

'omPA &RSON Ng L-fIBSEY.
UERE'S WATCHMANS TIME DE

m JOHEXN A. ROEBLISG'S SONS, M'f'ry, Tren-
ton, N.J., or 115 Liberty St., New York. Wheels and
Rope ll‘?rr conveying power loog distances. Send for

—

MORRIS, TASKER & CO..

PASCAL IRON WORKS,

PHILADELPFRHIA,

TASKER IRON WORKS, NEWCASTLE, DELAWARE,

OFFICE . A S L LLLL L L LLLL LRI vesvae III TH AND T(ﬁh‘An STREETS, PIIILADSI.I‘HIA.
"F‘ ‘lf‘lb‘ A,\'D Wllllsll'ﬂ-*f NO S GOLD STREET, NEW ¥
FRICK AND WABRBKNOUSE. .20 . . NO. % OLIVER ﬁmmsr DS TON,
\llnuucmnn of Wrought Tron Weldad Ta 12 rubber couted, 1Or RaN, Ateam And water,
Lap-Welded Charcosl fron Boller Tuboes, O11- W el I .u.-H nln‘ uu abd Bteam Fiotiogs, Brass Valves and
Coaks, Gas and Stoarm Fitters' Tools, Cast Iron Gas and Water Pipe, Htront Lamp Posts -ml"..nlnrnn Improved
Conl Gk Apprratun, &o £ Wo would eall the Spectal Attention o our Patont ul('nnlrcd Rubber-conted Tube,
THOMAS T FARKI, J0 IEPHEN P. M, TASKER,

p——— - — meme—

Unlversal I]rlll (}huck

Ruit's PATENT, Avausr 1

A success, llr-nlly endorsed h‘ all usin Il ﬂlmngev and
more durable than any other. Holds drills from 0 to %, fall
size, and will hold much larger by turniog down shanks to .
Is operated quickly and siways oaslly ; cannot clog, set, or In
ADYy WAY !N out of arder, {88 DOW been & yesr in constant
use, working pertectly, All sre mld with full warmant, to be
rettirned if not satisfactory. F, A. HULL & 0O, Manufactorers,
Danbury, Ut Send for [llustrated Descriptive Clreular,

‘f“‘?r

NEW YORK SCREW
MANUFACTURER.
MACHINE SCREWS of all dp-
ALWAYS RELIABLE. Dﬂll'::lt::ll“dray‘llll:r(‘ur:!-la‘(’l.l:‘ol;lln
~ e - c ‘ B
VALLEY MACHINE COMPANY, DAte Eenid uonnylliu /ot et
Ensthampton, Mass. 0. DU lwx Aa'r,
o:umubom N.Y.

BABBITT & HARRIS i
Patent Piston Packing u@woﬂ PLANE! e,

&c.
Rights for sale for Shops, Rallroads, &e. Vt‘ MAﬂU l’kCTl‘" 80
All lcenses, to be genuine, must be filled out on a aven, Con
printed form, ‘with Steel Plate Eograving of my Eagine

DAMPER ANXD LEVER
REGULATORS GAGE COCKS,

MURRILL & KEIZER, 44 Holllday St., Balt,
IMPROVED 1574,

DOUBLE ACTING
BUOKE1-PLUNGER

SteamPum

st head of page. ANNATE OF SODA is not Patented, and
Auy party havinga vrrﬂu-n llcense, Is requested to re- cannot be Patented. Thomas's Fluld Tlnnl\e of
turn It at once to me, when a printed one will be tssued | o,

perfect Sucoess 1 m a
tstend WILLIAM A SLARIIS, Bailder of Harris Cor- | poum s ooraors Tartme Daviar "It hat ramoved
liss Snmnﬂ.l’ru_\'ldgnce. R 1L Bushels of Scale from Siugle Bollers, thereby savin

¢ - e Tons of Coal, It saves 20 times ita cost in Fuel, u
m NOYE'S saves 20 times ts cost In re
are the Ia

works Bols. X0 1b., % Bbls. 20 oo % Bbls. 125 1b,, &t the Yow
vgrc of 10 cents per p%und—l;i'u l‘hln"onohlhlrd Ralgo of
st In the United States. They make Burr | Other preparations, and superior (o all others ress

Mllh(onﬂ ortable Miils, Smut Machines, Packers, M1l | orders to N.SPENCER THOMAS, Elmtrs, N. Y.

Plcks, Water Wheels, Pullcy- and Gearing, lpccully 2

sdapted to flour mills, !‘und for catalogue. ANTED—An experlcnccd manufacturer
J. T. NOYE & SON, Buffalo, N. Y. of unchemicalled Corn Starch. To a uu-hﬂory
man, good rnm nnd steady cmploymul will be .\vrn

PARTIES BUILDING AND USING Ahbl{{ : by letter, to OWENS, LA
Steam Engines—The undersignued call attention to | DYER MA 31“5 CU Salnt Louts, )Io

mper's Pateat Adjustable Cat-off. Operated by the
governor. Cau be applied to an l'.n ine. Send for & r OR SALE—A SPLENDID FOUNDRY
Jumington, Del. BUILDING, with New and Improved Machinery,

INDEPENDENT

BOILER FEEDERS

SEND FORILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHIO.

OR SALE—Four Engine Lathes, 30 mchen
swin red In face plsta—one, 174 feet between
m(rn.w th cross feed and earing for screw cutting
made by Wood, Light & Co,, Wor ester, Mass, —three, 1
mz botween centers, made by anwes & Phlllips, New-
J. Counter shafts sid steady rosts complete
'llb Al the Iathes. Used about clght months turniog
steel tubes of Illinols and St, Louls Bridge, and In first
class conaition. Welght about 7,000 1bs. each,

Also, the antﬂol’ 're-uu Machine of the llllnoh
and St. Lonis Bridge Co.; s very sccurate snd rellable
machive, uh ted to all forms of tests, and of 100 tuns
capacit X so0ld for want of further use, Appl{ 1o
.bIOH;:' Ba NICHOLS, Keystone Bridge Company, Pitts

urgh, Pa.

JUST OUT.
Science Record

FOR

1874.

HIS NEW AND
splendid snnusl book
presents In brief form the
most Interesting Facta
and Discoveries In the
YATIOUS Arts and Sciences
that have transpired du-
riog the preceding year of
title, exnibiting in one

il sress of the World tn the
il following Urmrlmrnu
L—CHEMIBTRY
;Fﬂmkk‘l o,
l‘.’
ENG l\)'. N ooty
i—EL T CIT
Ll(:H'l lll’.AT leL ND.
~TECHNOLOGY —
Emoracing New and
Usefal inventions and
-l‘?;;u)v"rlnl relating to
5—nnTA\Y A:sDH -
TICULTU s
f~AGRIC l lT(’RB
T —RU lLAl,A\hMUL'ﬁlr
BOLD ECONOMY.
'—\(Afl)ﬂ‘\ HP’DICA
“I;P‘{) HAFEUTICS, HY-
OF:?,T; MM?‘I’ORY
BOGEEEE A radi -
“0",:'&“_“) 'l.u(n tzmu,onuu. FEYSICS
b KOG AN BRALOG
H~ASTBOSOMY, D -MINE e
B ~BIOGRAPHY,

Every whe
—_— gm: ~ mlm \o.:- 'k'eu informed concers-

hould bave &
Of BOIRNCE RROORD, 1t 14 & moet 1ot
yalusbie Book, and #houid haves ey

hold in ev brary.
, Octavo, Handsomely Bound. With Bugrav-

-‘:ﬂ mall 10 All parts of recslp
e 'n:., A libersl ’d.!‘cnanl‘?: e uu&,.o:" w ;:'
wassers. Forssle st all the priscipel Bookatores

UNN & CO.,, Pcm.unm

37 r-ri Boew, New York OlKY-

™= SCIENTIFIC A'lkll‘ll will be asnt

OQx

and one copy of 8ULENCUK RECORD On recaipt of §s.

SCIENCE EECORD FYOR ﬂ?‘l. 1873,

and 1
Fow ready. .1.*7‘

Each 8220, Yor the three Yo unu

circular,to  PUSEY, JO.\ES &
he bullding s well arranged for the urpou- of & Foun-
dry, Maileable Iron Works. and )l-cg
. Address FOUSDRY COMPANY,
John W, Mason & Co.. 43 Broadway, New York. T'ppmnoc City, Mfami Co., 0,

= Send for descriptive lephle(n, Price LI!(I. &o. Lideral inducements to Merchants and Dealers.

H W. JOBNS, 87 Maiden Lane, N. Y. { "™ it s

An Invaluable Statistical Journal for Lumbermen, Thirty -

’ six large pages, clogantly printed and bound. Pablishod
monthly, at 32,00 a year, Single coples 23 cents.
Address “LUMBERMAN'S GAZETTE,"
. Bay City, Mich,

B, E, Hale & CO.,
56 and 68 Park
Jadey sny yoy

woyy sydmeg

Samples from

— N
BU?ER_HBATERS G. ROGERS & CO., Madison, Ind., nre
e) o the original Introducers of TANNATE OF

Save fuel, and suoply DRY steam. Attachea to bollers | SO A for cleaning bollers. Thelr preparation of this
or set In separste furnaces. 9. WéBUl LALEY, Engineer, Balt was patented May 2181, 1871, It success has led 1o
Liberty BL. New York. | many fraudulent imitations agalnst which the public Is

warn . ThAeir T. 5. s the solid Salt (tsel/=no dilution,
meters Fortesting Ovens, Boller ;()NLlT 1 -r'o'z ou ‘l‘ S DAILY lllqu INED, l&rlhv e, In|l|-
end tor book, teferences: Remington ons, Hilon

= flues, Blast furnaces, . Y.: Root Bteam Engine Co., N, Y.i lluvn-. Lane

ll)q-r.u 0. Ilnmllmn (l.,()rwulu( nmnmnn) Oneld, N, \-

Machlnlsts
TOOLS,

OF ALL KINDS,
ADDRRESS §

N.Y.Steam Engine (o,

Buper-Hested Steam, ()ll Btills, &e.
Addros HENRY W.BULKLEY,
95 Liberty BL., New York.

CRINDSTONES

2000 TONS ON HAND. FOUNDED 1810.

J.E.MITCHELL.PHILA.

For Pattarms,

GEAR WHEELS §

R Pateat Noalding SN
N achine,

- Universal Annd Planing
Muchine, s labor-saying

InvVescdion, attached 10 S
any vise, to lu-n-ll. with ﬂx fhllﬂbfr! 8
ftand and chueck, or to New Yonk

WOork Itaslf, set Lo work | =
in uny direction in s mo-

ment, Up and down feed BTEAM BOILEB AND PIPB

to Tool; reversible self
cross food Quickly saves
1Ls cost In bands of all me

e mechanios
SUITTERLLY, Saves ten o I'rnt eent, C IIAL\H‘HB SPFENCR
U' fou! l' Hb 8., : 122 N, Ind St 5t l.uull. Mo,

mi'r, 8 Duane St 3

THE AMERICAN TWIST

DRILL CO,, Woonsocket B, 1., are

(.‘ HENRY HALL & CO., .n\(onl-nmlil , Clty

THE PULSOMETER.

naw the sole owners and manufac

tarers of the eslebrated The stmplest, most durable and efloctive
DIANMOND SoLID ExEny WHenis BSreax Foxrnow inuse. Will pump gritty
g lllostrated Catalogue of or muddy water without wear or tnlury 1o
ery Wheels, Machinery, and Tools 1te parts. It cannot get out of order.
Faxx

Branch Depotn:
11 Pemberton Square, Doston, Mass,
1227 Market 8t Pulladelphia, Pa.
5 Wells Streot, Chloago, 111,
B Bouth Weatern Exposition, Sew Orleans.
MANUFACTURE K1l &t \(.nh Becond St St, I,unll \|n

Y » . e »
Serews & Bolts { LASS PUMP CYLINDERS,BLOWN and

Yor Machinoery of every yariety ’ ( ¥ aiads

g REYNOLDS & C0.

ALRO f“"."' 'l\ernr oo I""': lr-‘huldnu:x.\:
Bridgo and ool Bolts. e il and Ot ver D Bucon s
- BTEEL & IRON SETSOREWS
j A spoelaity, Also, Small Articles Portland oement
for Patentecs, in great numbers, at 8. L. Merchant & Co, 76 South 8t Now York. A Prac-
No, 145 East 5t., New Haven, Conn n-.l Treatise on Cement furnished raee,

EF-T. V. Carpenter, Advertist
BT TR, New T ore ety S A, Adhu

American Saw Co,

NO. 1 PERRY ST, NEW YORK,
Movable Toothed Circular Saws.

: Work/m Models
e "%Mm...mm,

SCVI=Z=ublFv FOOJWV

[E<VI~Z=0kV FOOLY]
LUclis W, ml&m

Warerooms, Il.lm'
A. C.

NGINES AND BOILERS, New and M
ond Hand, Portable and . For %
E. Ol City,

on, sddress GOODWIN & W

D ing Oflers, tor all lom of Hleh

and Bhafting, sre reliabl r 4
saving 7595 Er cent, 'l'ha

ING LUB lOA‘l‘o for D!

now sdopted ver

&nd by hun of ata:
& nulncs.m

R A Vervalen’s Brick Mauhmes

Made at Hayverstraw, Rockland Co.. N. Y. Making nlnc
tenths of all the brick used 1n the State. Send forclrenlar,

S’TQWLs

M%CL{ W“

HOUSTON'S PATENT
TURBINE ' WATER WHEEL.

Simpleat,
h the lﬁ Boxvuh.
in's reliabie Leat 454

“Wihent
suclle-l use %:&

outuuu

ity over all ot er-
son's full report farnished on
nppllcnuo-. Seud for Ciren-

<iar.
MERRILL & HOUSTON

IRUN WORKS,

Belolt, Wisconatn,

PORTLAND CEMENT,
From the best London Manufscturers. For ale
JAMES BRAND, 55 Cuff st N. Y.
A Practical Treatfseon Cemont furnished fOr 3 conis.

OF THE

SCIENTIFIC AMERICAN.

THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR.
VOLUME XXX.—NEW SERIES.

The publishors of the SCIENTIFIC AMERICAN beg
10 announce that on the third day of January, 157 a
new volume commences. 1t will continue to be the atm
of the publishers to render the contents of the coming
yonar more attractive and useful than sny of ita prode-
consors,

Tho SCLENTIFIC AMERICAN tedevoted to the Inter
oats of Popular S8olence, the Moechanic Arts, Manufac.
tures, Inventions, Agriculture, Commerce, and the indur-
trial pursuits generally ; and It {s valuable and Instruc-
tiye not only in the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Room.

The best Meohanieal Paper in the World!

A yoar's numbers contain ovor 800 pages and several
hundred ongravings of now machines, useful and novel
luventions, manufacturing establishments, tools, and
prooosses,

1o the Mechanio and Manvfacturer /!

No porson engaged In any of the mechanical pursuits
should think of doing without the SorEXTIFIO AMert:
oAN. Every number contalns from six to Len engravings
of new machines and inventions which cannot be foun
in any other publication.

TERMN,
One COPY, ONE FORL . civrrrtrssnsssssane scacnssncen’ BB
OUne copy, Mx months . L&
One copy, TOUr MOBNA, . iuiiiirenrsssssaansssisss 1.

One copy of Sclentino Amerioan forone yoarand

one copy of engraving, “Men of Progress™.. 10.00
One copy of Kelentific American for one yoarand

one copy of " Sclence Record ™ for I¥...... s

Remit by postal order, Arafl or express,

The postage on the Sclentific American ta five cents
per quarter, payable at the office where received. Cane
ada subscribers most remit, with subscription, $cenis
extra L0 pAY posiage,

Addressall letters and make all Post Office orders and
drafts payabis to

MUNN & CO.,
87 PARK ROW. NEW YORK

HE “ Sclentific American ” is erlnlod with
CHAS. FXEU JOHNSON & CO.% INK. Tonth and

Lombard str Yadelphia. and 5 Gold 8t., New York.




