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HOT DRAFTS FOR STEAM BOILER FURNACES,

It cold air be injected into n furnace, it absorbs a Iarge
quantity of heat by Its great increase of volume by the
hoat of the farnace; but if the draft be admitted hot, then it
is already expanded to s degreo corresponding to its increasod
tomporature, and consequently it abstracts a less quantity of
heat from the ignited fuel. A saving of fuel, it is avident,
may thus be effected in proportion as the temperature of the
air is the complement of that in the furnace, provided such
air bo warmed by the waste heat of the furnace itself,
The percentage of fuel
gained in oach case do-
pends on the degree of
tempeorature of the draft
as compared with that
of the furnace; in other
words, for example, if
the heat in thefire box
be 2,000°, and that of
the alimentary sir 300°,
then a saving of 25 per
coent will be realized,
These facts underlie
the widespread em-
ployment of the hot
blast in metallurgical
uperations. It is the
object of the inventor,
in the device herewith
illustrated, 1o apply the
same, by simple ar-
rangements,to the steam
boller (and in 8o doing
to utilize the heat which
is radiated, from thoe ge-
nerators as ordinarily
set,and so lost, orserves
only to render the fire
room uncomfortable) to
heatthe incoming draft.
‘This he does by conduc-
ting the air, through
suitable compartments,
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Ywors, If the testimonials above mentioned may be credited,
must necessarily be groat, The advantage offered of a cool
fire room is likewise of especin]l importance on sea-going

type, where the heat is often extromely oppressive and the
ventilation inndequate. The invention, we are informed,
may be adapted to locomotives, thus utilizing the large
amount of heat which is radiated from the boilers, however
well they may be felted and lagged.
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pound allowed to cool. In ten or twelve hours, it becomes
sufficiently hard to receive a brilliant polish and to seratch
the surface of tin or gold. When heated it is plastic, but

stonmeors, and particularly so upon ironclads of the Monitor | does not contract on cooling.

A New Use of the Sand Bilast,

The producing, upon plated ware or silver, of a lusterless
very finely grained surface, termed by the trade satin finish

| has heretofore been accomplished by the use of swiftly o
Patented November 11, 1873, Relssue now pending through | tating brushes made of fine wire. Messrs. Simpson ilul]
. ]

& Co., of Wallingford,
Conn., have recently
founi that the sand blast
performs this stippling
work much more rapidly
and effectually, and have
introdaced the necessary
apparatus for its employ-
ment in their large sil-
ver-plate manufscturing
establishment. From Mr,
W. E. Hawkins, & gen-
tleman counected with
the above concern, we
learn that air is com-
pressed by the driving
engine of the works into
an ordinary reservoir,
and thence distribated
through pipeswhich ex-
tend along the front of
the workmen’s tables:
and above the latter is
a sand receptacle, V.
shaped, from which a
stream of sand falls, and
is wet by a downward
blast from the pipe,
which current drivesthe
material in a stream
through a small hole in

the table, beneath which

a receptacle to receive

to the boiler setting,
and ultimately through

orifices under the grate,
No modifications of the
boiler itself or of the
fire box are required, and the system is applicable to any
type of generator,

A is the bonnet or outer shell, in the rear upper portion of
which is the opening, B, into which the air enters to the
chamber formed between said shell and the upper part of the
boiler, or the brickwork covering the latter, if the top be
arched over. Directly beneath the boiler, in rear of the fire
box and in the masonry, are formed transverse flues, C, which
open at each end into longitudinal flues, D. These last are
simply passages in the bed brickwork at each side, the bot-
toms of which shelve downward until their outer ends are
nearly on a level with the agh pit floor, and finally communi-
cating with the ash pit, as above stated, by suitable orifices
a Jittle below the grate.

It will be seen that the chamber, B, and the flues, C and D,
are practically one compartment, in which the heat radiated
from the boiler, from all sides, is confined by the shell, A,
As the air which passes up through the grate traverses the
boiler and makes its exit from the chimney in the ordinary
way, it is obvious that there will be a copnstant current en-
tering at B, and having its course as already described, and
that said current, through its contact with a large area of hot
surface, must become heated to a considerable degree. It
may be further noted that this modification of the sotting
necessitates no change in the ordinary practice of starting
fires, as, while the single door which closes both fire box and
ush pit is open, the draft will be taken from the outside as
usual. The moment, howevar, the door is closed, the hot
draft is established, and, save for supplying fuel or cleaning,
there is no need of opening the door while steam is up, as
the fire can be easily governed by a damper on the air supply
orifice, B. The immediate result is a cool fire room, since
but listle heat can be radiated into the apartment.

We ure informed that thirty boilers have already been set
after the plan of this invention, and the testimonials of sev-
eral well known concerns using them indicate a gaving of
one third the fuel previously employed. One firm nssorts
that it uses 4,000 1bs. less of coal per week inn Loder thus
ot than in a precisely similar generator, placed dircotly beside
the former, but set in tho ordinary manner, Other writers
pear witness to a similarly large economy. Judging from the
general construction of the invention, its application to the
boller need not be costly, gince it consists principally of sim-
ple changes in the masonry; while its value to all steam

KEYEST IMPROVEMENT IN STEAM BOILER SETTING.

the Scientific American Patont Agency, For furdher particu
lur.-, address the patenteo, Mr, Samuel K('.\'ud, Bn.‘llllill;\'(nu,
Vt.
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Coppor Alloy that will Adhere to Glass,

The following alloy of copper will attach itself firmly to
surfaces of metol, glass, or poreelain: Twenty to thirty
parts of finely blended coppor (made by reduction of oxide of
copper with hydrogen or precipitation from solution of ity
sulphate with zine) are made into a paste with oil of vitriol,
To this seventy parts of mercury are added and well triturated,

The sacid is then washed out with boiling water and the com.

the sand is placed. The
workman, whose fingers
are covered with rubber
to protect them, holds
the article in the jet and
under the table, watching it through a pane of glass letinto
the top of the latter. The operation is necessarily very ra-
pid, as the article has only to be turned so that the blast
strikes the required portions, when the work is completed.

The exposure to the jet, even for an instant, would cut
through the Britannia, upon which the plating is afterward
deposited. By the interposition of rubber screens of saita-
ble shape, against which the sand has no abrading effect,
any fancy patterns or letters are easily imprinted on the sur-
face, the latter of course being satin.finished, while the spa-
ces protected by the screens are afterwards burnished. The
screens or patterns are cut out by girls, of whom numbers
are employed for that purpose.

—_— ..o - —
Twisting Iron by Electricity,

The remarkable phenomenon, first observed by Professor
Gore, which consists in the very perceptible twisting of a bar
of iron by the joint effects of currents of electricity passing
longitudinally through and also around such a bar by means
of the ingulated wire of an envelopiog helix, has been far.
ther investigated. Subsequent experiments have shown
that such twisting may be made to reach fully one quarter of
a rovolution. It has also been ascertained that both currents
are nocessary to the development of the phenomens.  Either
ourrent, when applied separately, simply produces the effects
of mngnetizing the bar, The direction of the twist is defin-
jtoly related to the direction of the current in the helix, In
order to produce the fullest offect, the currents must be sim.
ultanoous. When they are successive, a percoptible twist re.
sults In o lesser degree.

BrxDING HEAVY IRON, —It is now possible, by the ald of hy-
draulic machinery, to bend iron shafts of 12 inches in di.
amoter to any desired shape. Incredible as this statement
may seem to some, crank shafts aro now so made, instead of
by the slow, Inborious, and expensive mothod of forging. The
bont shafts are also said to be much better than forged ones,
from the fuot that the fiber of the metal runs in one direction
continuously, whereas in forged one it is often across the
line strain,

IRON I TnE CENTENKIAL Bumniyos.—Tho quantity of
iron to be used in the construction of the Contennial build.
lngs will aggregate about 6,000 tuns, of which more than five
sixths will be wrought

L R

¥




Sreientific Jmevican,

(JuLy 3, 1875.

MUNN & ©O, Editors and Proprietors.
. PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK,

TAINTED MEAT.

that, under the somewhat lax system of inspection which
horo prevails, this amount was but small compared with that
which found its way from the hands of the retailing butdhers,
principally to the poorer classes. While itis known that

—— —

certain races of people habitually cat meat in a high state of

=g 0. D. MUNR. a8 PEADR. putrefaction, with impunity so far as immediate deleterions
TERMS effoots are concerned, it is well settled that the individuals

; postage ¥ are, an & rule, weak nod possessed of slight power to resist
:m.:x.:::l. ’m‘:::l‘:l‘.d....‘.... .......... ': 2: digense. The welght of authority points to the fact that
' Clubd Kntent bad meat, no mattor in what form congumed, is productive of

Tem coples, OnO year, tach §2 70, POIARY (MOIRIAL.. cvvuscessscrer e BT 00 |1y oq )10 mild symptoms of which are lnssitude,hendache,

Over ten coplon, same rato 0aoh, postago Ineluded..ouiiiiinine o

tho subscriber then recelves the paper freo 0f OhArgo.

—Persons subscriding will please to give thelr full names, and Post | tions.
o::u&mm plainly written, and also state at which time they
wish thelr subscriptions to eommendce, olherwise the paper will be sent from

oA indlgesti
£~ By the new IaW, postage 1# payablo fn advance by the publtanors, and [ dullness, indigestion,

id loss of appotite; while severe at-
tacks are characterized by vomiting and typhoidal indica-

In a recent English health report, it is asserted that, al-
though it may be difficult to prove the fact by actual cases,

the recelpt of the onder. When req

be made unless the former sddross ta given.

2. the bers o be sapplied
doubt that unwholesome meat is one cause

anuary 1st, whea the volume commenced. 1n ease of changing resi- there can be no -
::: sate tc:;-r -u-e-v a3 woll aa give the new one. No changes can | among many of the poverty of blood and intractable maladies

of the poor, who flock to the dispensaries during the hot
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weather, Especially in summer is it a cause of diarrhoa;
and instances are cited of both typhus and typhoid fovers
being traced to its effects. In appearance, tainted meat is
generally of a pinkish hue and more than ordinarily slippery

Contonts.
(Minstrated articles are marked with an asterisk.)
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to the touch ; and the fat ia very soft and yellow. In ad-
vanced stages, the odor is disagreeably apparent. Shrinkage
in cooking, often to the extent of twenty-five per cent, is
also another indication.

We have little doubt but that a large percentage of the
bad meat sold in New York city is due to the filthy state of
many of the slaughterhouses. Woe recently visited two or
three representative shambles, located directly in rear of a
number of first class dwellings, and in close proximity to n
thickly populated tenement district. 1'he odors which we
traced to them were foul and sickening, and pervaded the
vicinity over n considerable radius, almost constantly.
Unless there be absolute cleanliness in such places (which,
in fact, should not be allowed to exist near residences of any
kind), the putrid emanations are sufficient in themselves to

0L (... cenianns 1n
ll:ﬁ.eoouns ;l .......... .. 11 Varnish for saw handies () R
Light, the Yo power of........ Q,Wcm.fu in O0..... s U1
Magueto-clectric machine, new®. 8 Zinc,cleaning (12).... AL T

CREMATION IN THE HOUSEHOLD,

For several weeks past, the daily papers of this city, how
ever diverse their views on the curreney, the tariff, and the

¢| Along the rivers on both sides of this city there are several

11 | taint the meat kept in them, or even exposed for sale in the

= neighborhood. A late report of the Medical Officer of the
: 3| Privy Council of Great Britain especially dwells upon the
== 11| fact, and also states that even a low temperature will not

4

3 | serve as a protection to the meat against contamination.
slaughterhouses which form a standing nuisance as well as
a source of danger to the residents of the neighborhood ; and
why the private interests of their owners should be allowed

munity—a fact indicated by the apparently flourishing condi-

to override the considerations of sanitary welfare of the com- |,

low. Only those who Invest their money will experience

Thirty-pine tuns of moeat were condemned as unfit for | permanont loss,
food in thig city during the year 1874; and it is probable

In our paper for May 2, 1874, In an article on the Keely
motor, we printed the following extract from the compnny’s
pamphlet :

“The following named gentlemen have witnessed the ex-
hibition of the above tests, and may be referred to for the
correctness of this statement: Charles H. Haswell, civil and
marine engineer, New York city, and formerly Engineer.in.
Chief, U. 8. N.; William W. W, Wood, Chief of Bureau of
Steam Engineering, U. 8. N., Washington, D. C.; 8. Par-
rish, gns engineer, Jersoy City, N, J.; Jogeph Patten, engi-
noor, Elizabeth, N. J.; F. Glocker, mnchinist, Philadelphia,
Pa.; Willlam Boeckel, machinist, Philadelphia, Pa.

In connection with the foregoing statement, a professional
roport is given in the panmphlot, by Mr. Haswell, one of the
roferces mentioned above. He certifies, ag the results of two
nctusl working trials of the invention, as follows:

‘ Mr. Keely developed a cold vapor of a density that enabled
it, when admitted to a cylinder having a piston 1. {s inches
in diameter, to raise a weight of 150 Ibs. suspended from a
compound lever, connected as 1 to 42, which, with the weight
of the lever and the friction due to the absence of a knife-
edge or rotating joint, was fully equal to an energy of 7,800
1bs. per square inch.””
Mr. Haswell was, at that time, professionally employed to
test and report upon the new motor, and did so, as above re-
ported. But the above is only a small portion of his report,
which goes into the other details of the motor, not NECESSATY
here to mention, because they are based on statements made
to him by the inventor. The portion given above, however,
was the result of his personal observations in 1874. Mr,
Haswell, having allowed his report of 1874 to stand, together
with our comments thereon, without the least objection, for
over n year, before the public, at last begins to see the ab-
surdity of the matter, and now sends us, June, 1875, the
following communication:
To the Editor of the Scientific American:
I am advised that, in the last number of your paper (June
26, 1875), I am referred to as having, with others, endorsed
the alleged capacity of the invention of Mr. J. W. Keely,
known as the Keely motor.
If you will point out wherein I have ever expressed an
opinion of the integrity of the claims of Mr. Keely, of the
foundation of which I am wholly uninformed, I shall be in.
terested to learn of it. Respectfully,

Cras. H, HAsWELL,
New York, June 17, 1875.

He also publishes the following, in the New York Sun:

MR, HASWELL ON THE KEELY MOTOR,
To the Editor of the Sun—SIr: In an article in your issue

tion of the establishments, and their permanence, despite re- | ,¢ihiq morning you imply that Thave endorsed the jo ty

next election, have exhibited a delightful unanimity in con. | Peated complaints—is a question which the public looks to | of the Keely motor. As I am wholly uninformed of the

demning the method employed in filling in the Harlem flats,
Indeed, they have made such an outery thatat last the Board
of Health bave shown a little interest in the matter, and
have applied disinfectants in some of the worst localities,

the health authorities to answer. At all events,the probable

worth serious consideration by the owners of the cattle, as
well as by consumers generally. If the latter would take

foundation upon which Mr. Keely bases his claims, I have

effect of such places, upon the meat prepared in them, is | DeVer expressed an opinion thereon. Iam, respectfully,

June 17, 1875. Cras. H. HASWELL.
The republication above, from Mr. Haswell's certificate,

Our readers may depend upon it that the nuisance created | the trouble to find out where their butchers obtained supplies, will, we presume, give him the information he now desires,

by using garbage for filling in sunken lands was one of un.
usual magnitude, as it united all the daily papers in condem-
nation. As & generel thing, when one of the great dailies of
this city makes a discovery of local corruption or incompe-
tence, all the other papers hold aloof and have nothing to
cay about it. It is only when the discovery is one of very
great importance that the other papers consent to take part
in its discussion and thorough development. For instance,
if & contractor, in filling a tract consisting of three or four
lots, should skillfully mingle a quantity of garbage with the
earth and ashes, it must be difficult to excite much popular
indignation at his conduct, Itis, of course, a happy circum-
stance that the daily press isindependent enough to endeavor
to correct great local abuses, snd anything but pleasant to
find that the Board of Health need to be told by the papers
that grest abuses peed correction. It is & reasonable infe-
rence, from the foregoing, that the Board of Health do not
correct similar nuisances when they do not excite public at-
tention ; so that probably there are hundreds of lots, all
through the city, in which the filling up to grade has been
done with & very miscellancous description of materials. It
Is pretiy evident, also, that contractors, if left to themselyes,
can scarcely be trusted to make athorough separation of ashes
and garbage, in selecting the materials for grading. So that,
as long a4 ashes and garbage are placed on the sidewalks by
families, it is probable that they will be transforred 1o punk-
en lots, o form the foundations not only of futore residen-
ces, but of discomfort, disease, and death. What, then, is
1 be done? The soswer seems obvious. The garbage causes
the trouble, and will continue to cause it, as long as it is put
out by families for removal ; eut off the supply, or allow no
garbage to be deposited on the sidewalks, Such an ordinance
can readily be enforced by the inspection of the police; and
we believe the Board of Health have ample power to make a
regulation of this character, But if the garbage is not car-
ried off, what becomes of it, it will be asked. And this brings
us to the subject indicated by the title of our articlo, As
fast as the garbage in formoed, throw it into the fire, and let

It be consumed. A famous housekseper sald to us the other

day: " My cook burns up everything that is not eaten or
given to the poor, so that nothing is put fnto my ash can ox-
copt ashes and broken crockery.” We hisd not given much

attention 1o the subject before; but we discovered, by tuquiry
snd experiment, that the statement was perfectly correct, | sense on this ong subjeot,
and that it wan always casy and often profitable, while it is | dus time.

certainly desirable, to deposit in the ash can, 8o far as the
garbege is concerned, nothing but the ashes of the garbage,

and would refuse to purchase meat killed in shambles known
to be unclean or ill smelling, and if the former would refuse
to send stock to such slaughterhouses, remedies both for
tainted meat and bad odors would soon be forthcoming.

RIGHTS OF EMPLOYER AND EMPLOYED IN RESPECT TO
A NEW INVENTION.

In the case of the Evans Paper Collar Patent, reported in
another column of this issue, the Supreme Court of the Uni-
ted States decides as follows in respect to the rights of em-
ployers and employees, touching the proprietorship of new
inventions :
Where & person has discovered a new and useful principle
a machine, manufacture, or composition of matter, he
may employ other persons to assist in carrying out that prin-
ciple;and if they, in the course of experiments arising from
that employment, make discoveries nuxiliary to the plan and
presonceived design of the employer, such suggested im-
provements are, in general, to be regarded as the property of
the party whodiscovered the original principle, and they may
be embodied in his patent ns part of his invention. Doubt
upon that subject cannot be entertained,
But persons employed ns much as employers are entitled
to their own independent inventions: and if the suggestions
communicated constitute the whole substance of the lm.
provement, the rule is otherwise, nnd the patent, If granted
to the employer, is Invalid, because the real invention or dis-
covery belongs to the person who made the suggestions.

THE KEELY MOTOR DEOEPTION.

Nowspapers, from all parts of the country, come to us
daily, Iaden with long acconnts of the wonderful things that
uro to be expected from the astounding Keely motor discoy-
ery, which is to supersede steam power, hot air, electricity,
gmvitation, chemical affinity, and other laws of Naturo,
This I8 not the first timo that the readers of the SoreNTrrie
AMEIICAN have seen all theso things dono—on paper. Nor is
it the first time that learned professors, like Rand, oxXo-
rienced oivil enginoers like Haswell, or good practical me-
chianics like Sergeant, Wood, and Boukel, hnve been deluded
into the support of strange deceptions like Keoly's. Buat
these gentlowen have only tomporarily lost thelr common
It will return to them again in

In fact, there are Indications that Professor Huswell 1y

THE SEARCH FOR THE POLE.

The British Polar Expedition has sailed from Portsmouth
amid salvos of artillery, cheers from congregated thousands,
and other grand displsys of official and popular enthusiasm.,
Until the vessels reach Disco, when Mr. Clement Markham
will leave the party and return to England with a report of
the prospects and general probabilities of success, as far ns
can be gathered from appearances at that far northern point,
we shall have no tidings; and after that time, until the lapse
of the three years allowed to the enterprise, the fortunes,
good or bad, of the expedition will likely remain unknown.
There is great hope, this time, as to the ultimate success of
the attempt. Never before have ships started on any voyage
of discovery so completely fitted out with everything which
Science could suggest or experience counsel as these two
quondam whalers; nor has any previoas expedition been
projected under that rigid military discipline for tho lack of
which Hall failed, and which, in the present case, will be
maintained by officers already thoroughly conversant with
the nature of the task before them, and the causes which
have led to its non-nccomplishment by thelr prodecessors.
The Alert and Discovery are to proceed to Smith’s Sound,
taking the route by which Hall reached the furthest point of
north Iatitade yot attained, It may easily be argued that, if
the last mentioned commander, in a vessel wretchedly pre-
pared for the work, could reach 82° 16’ N. latitude, and
then be foiled in further attempts to push onward, not
through any fault of his ship, but through dissensions in his
crew, there Is overy rensonable probability that the English
ships will have no serfous obstacles to encounter in steadily
advancing until the open sea, which the peculiar glistening
haze (soen above the 1oe mountaing by Dr. Kane's mate from
the masthead) indicates, is reached. Then three millions of
squaro miles of water, possibly a frozen continent, unvisited
by living things from the lower world, save by the birds
which are known to emigrate to the northward of any point
yot attained by man, lie open to exploration; and the oxplo-
rors will doubtleas traverse that now unknown rogion until
thoy reach the ond of thelr journey upon the ‘“spot where
the sun's altitude Is equal to its declination, and where bear-
fngs must be obtained by reforenco to time and not to the
mngnet, "

Then what? Scienco 1s rathoer vague in her answer, for
she relien more upon ontlrely now discoveries belng n'udo

alrendy recovoring, nad the others, no donix, will soon fol.

than upon verifications of adyanced theories. Mr. Clament
Markham sums up about all that Sclence has to expect from
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tho exploration of the earth's apex, thus: “It may be
shown," says ho, ““that no such extent of unknown arca in
any part of the world has over yet falled to yield results of
practical as well as purely sclontific value; and it may be
safoly urgod thas, as tho aren oxists, which s mathemntically
cortain, it is impossible that its examination can fall to add
Iargely to the sum of human knowledge,'

In plain torms, the discovery of the pole has reduced Itsolf
to & matter in which the curlosity of mankind to know what
oxinty nt this ultima thwle of the globe, & curlosity sugmented
by ropeated baflling, Is probably more the underlying cause
of attempts to solve the problem than even the thirst for
abstraot knowledge, If thers had been, or could be, any
direot gain by reaching the open Polar Ses, we have little
doubt but that it would have beon penetrated loog ago; for
tho arctio whalers' extremely powerful vessels, with pro-
portionatoly strong engines, make their way throngh the ice
with ease to reglons, and spend months in localities, which
tho earlier explorers attained only by immense toil and hard-
ships. If the masters of theso ships had found out that more
blubber could be got in the Polar Sea than eolsewhere, the
passage would have beon made, and the world would proba-
bly have remained in ignorance of the fact, until some one
had noted with astonishment the figures denoting latitude,
which the captain would, quite as n matter of course, have
jotted down in his log.

Cuarlosity, coupled with a patriotic desire to outdo the pre-
vious endeavors of other nations, is the motive of popular
attention to the North Pole just at present. The problem
once solved, the attainment of the South Pole will be as
oagorly sought after; and there will be scores of attempts to
ponetrate the barriers of a region so vast that the moon
might easily fall into it without affecting, by the impact
alone, any portion of the world now known to man.

THE HYDROLOGY OF SOUTH AFRICA.

Mr. Froude the historianturned statesman, came back last
winter from his self-appointed mission to South Africa big
with the belief that he had seon the beginnings of an Anglo-
African empire destined to rival our United States in power
and prosperity; and he has just sailed thitherward again,
bearing an official commission for the advancement of his
soheme of confederation, the one thing needful, he thinks, to
ensure the speedy development of the colonies of South
Africa into the empire of his dreams,

There is much that is attractive in the thought that the
continent so long given over to barbarism is about to be won
over to civilization by British pluck and energy: neverthe-
Jess the prospect of its suoccessful accomplishment is not
nearly so bright as Mr, Froude imagines. Something more
than men &nd money, however plucky and plentiful, is re-
quisite for the up-building of an empire. First of all there
must be a favorable physical basis, a fertile country, and a
genial climate; and if any climatic changes are going un,they
must be such as to make the country increasingly productive
and habitable.

Unfortunately these conditions are not well met in South
Africa. The drift of its climatic changes (and they are
enormous) is in the wrong direction, and the operations of its
inhabitants are now,and have long been,of a natureto hasten
the natural course of climatic derangement. Already vast
areas, recently well wooded, well watered, and of boundless
fertility, have been converted into barren wastes, alternately
parched by drought, ravaged by fire, and torn with torrents
of untimely rain; and unless the settlers make a radical
change in their mode of procedure in clearing the country,its
conquest is much more likely to result in a great desert than
a great nation.

By those who have followed the travels of Livingston and
others through South Central Africa, the great interior basin
of the continent will be remembered ss a vast region of
swamp, lakes, broad rivers, and trackless forests. To the
gouth Jies the basin more thoroughly drained by the river
Zambesi, deseribed by travelers as a region just emerging
from a condition like that obtaining further north. The
rivers have worn their channels desper through the enclosing
rim of the basin, the swamps are turning into grassy plains,
the lakes to swamps or to salt-encrusted ‘“ pans.’

Still further to the south is the southernmost basin of the
continent, enclosed by mountains running parallel to the
const, The central part consists chiefly of rolling prairies
with few springs, fewer permanent rivers, and forests grad-
ually diminishing to a final destruction which cannot be long
delayed. Asa role rain is infrequent, droughts of common
occarrence, and irrigation absolutely necessary for the raising
of European grains. Yet within the memory of men still
living this has been a country of lakes and rivers, abundant
main, heavy timber, and plentiful pasturage. Rivers, now
dry the most of the year, then ran with full banks and
swarmed with hippopotami and other water-loving animals.
And the whole country bears abundant evidence that it is
but a little while, geologically speaking, since it was the
counterpart of the lake regions traversed by Livingston in
the central basin of the continent.

‘When Dr. Moflat first entered the country as & missionary,
in 1821, the natives had not forgotten the floods of ancient
times, the incessant showers which covered the very rocks
with verdure, and the giant trees and forests which flour-
ished on hills and plains now barren and desolate. They
boasted of rivers which ran impassable torrents in the days
of their forefathers, while the lowing herds walked to their
necks in grass; and the ancient river beds, shore lines, and
vestiges of enormous trees bore witness that their stories
wore not exaggerations, Since the missionary work began,
streams, which then furnished drink for thousands of cattle
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and water for the irrigation of miles of cornfields and gar-
dens, are now absolutely dry.

Farther west the desiceation of the eountry 1s much more
oxtensive and severe, forming the great Kalahari desert, the
wastes of Namsgualand, and the barren wilds of Bushman-
land, Here the drying up of the country has all but resched
its limit in degree, though not fn area, for the desert steadily
ancronches on the habitable land, To some extent, man s
not to blame for the elimatic changes thus going on. The
natural wearing down of the outlets of the basin has drawn
off the waters of the lakes, emptied the swamps, and con-
verted the country into something less 1ike a gigantic sponge
than it originally was, DBut the most disastrous effects have
been produced by human agency, by the destruction of the
country’s arborescent and herbaceons clothing by fire.

When Vasco de Gama first explored the cosst four hun-
dred years ago, hie called the country Land of Smoke, How
long the burniog had been golng on It is impossible to tell:
it has certainly been golng on ever since. The dominant na-
tive races In South Africa are comparatively recent Invaders,
and wherever they have gone the forests have disappesred.
They are ““a nation of levelers,” says Mr. James Fox Wil-
son, who has given the matter much careful study on the
spot, and ‘“they aro the prime cause of the advancing
drought,”

The practices of the Bechuanas are especially fatal to the
forest growths, They cut down and burn down everything,
regardless of scenery or economy, stripping the country
where they settle, then moving on to devastate other regions
and prepare the way for the encroschments of the desert.
Wild fires,started for the purpose of clearing the open coun-
try of the annual growth of tall grags, play no small part in
the work of devastation, killing in dry seasons most of the
shrubs and young trees that spring up in wet ones, In Na-
magualand, the same office is performed by the scorching
sun, the effect of drought in this case being, as Mr. Wilson
points out, an auxiliary cause of drought.

But the spreading of the desert is not confined to the areas
beyond the European settlements, There are vast regions,
in the basin of the Orange river and in Cape Colony itself,
bare of timber and bush,largely in consequence of the perti-
nacity with which both native and European colonists adhere
to the suicidal practice of burning the dry fields in winter
that the flocks may find abundant pasturage as soon as spring
sets in. In these bare regions, trees are hardly ever to be
found, except on the banks of rivers or in high mountain
passes, as the fire penetrates into all the ravines where the
most luxuriant vegetation is found, and destroys it. The
more denuded of trees and brush wood, and the more arid
the land becomes, the smaller the rainfall. ‘‘ The greater the
extent of heated surface over which the partially exhausted
clouds have to pass, the more rarefied the vapor contained in
them necessarily becomes, and the higher the position which
the clouds themselves assume in the atmosphere under the
influence of the radiating caloric: consequently the smaller
the chance of the descent of any rain on the thirsty soil be-
neath. And the more the short-sighted colonists and igno-
rant natives burn the grass and timber, the wider the area
of heated surface is made, the farther the droughty region
extends, the smaller become the fountain supplies, and the
more attennated the streams, until they finally evaporate and
disappear altogether. Thus the evil advances in an increas-
ing ratio, and, unless checked, must advance, and will final-
ly end in the depopulation and entire abandonment of many
spots once thickly peopled, fertile, and productive.”

This evil prophecy was spoken ten years ago, before the
British Association, and the occurrences of the past decade
have only tended to confirm it. The progress of South Af-
rica is plainly toward uninhabitableness. The increasing
severity of the droughts, the vast sweep of the forest and
field fires, and the sudden and terrible cloud bursts of rain
and hail experienced in the settled portions of the colonies
are described at length in the work on the *‘Hydrology of
South Africa,” prepared by Dr. John Croumbie Brown, form-
erly colonial botanist at the Cape (and fayorably remembered
by our readers for his successful championship of Darwinism
before the Evangelical Alliance two years ago). In 1869, af-
tera long period of exceptionally dry weather, a tract of
country 400 miles long and 150 miles in extreme breadth was
swept by fire, destroying fields and forests, farm houses,
grain stacks, wild beasts, and domestic animals, and in many
instances the families of the settlers.

Smaller yet very extensive fires are of yearly occurrence.
The effects of such wholesale denudations of the surface are
necessarily widespread and disastrous. The uplands be-
come naked, parched, and slashed with gullies; the lowland
springs dry up, the streams fail, and the entire economy of
Nature is permanently disturbed. Rains that should be dis-
tributed over the entire year fall in a faw destructive deluges
which wash away the soil and turn the rivers into torrents,
roaring sometimes fifty feet above their natural level at high
water. Details of a number of such storms are reprinted by
Dr. Brown from the colonial newspapers. During one of
them in Natal, 27 inches of rain are said to have fallen in
two days: the destruction of property was necessarily enor-
mous, even in a sparsely settled region.

A specimen hailstorm is described by a member of the
Transvall Geological Expedition. It occurred at Pieterma.
ritzburg, Natal, April 18, 1874. Mixed with the hailstones
—which averaged from one and a half to two inches in di-
ameter—were irregular masses of ice from two to four inch-
es in diameter and weighing from four to eight ounces.
““ On many roofs fully half the tiles were broken, not merely
cracked, but very frequently masses went right through into
the houses. None have escaped. Fortunately for windows,

there was no wind, or the damage would have been much
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heavier, Many of the eorrugated fron roofs are dented all
over und have a pock-marked aspect, while some corrugated
fron roofs ure completely riddled: the stones went right
through as though they hiad but paper to encounter.”

It is proper to bear In mind in this connection that Natsl
is the garden of South Afriea.

During the following November, the newspapers com
plained of severe and long-continned drought in all the
midland districts of Capo Colony. It was followed by a de-
luge toward the end of the month. Rivers which had been
dry for months were suddenly filled with raging torrents,
carrying away bridges to the value of $1,500,000. In ane
case & bridge, built high enough, it was supposed, for any
flood, was forty-five feet under water, and of course utterly
destroyed. Several towns were flooded, and not & few lives
were lost,

After reciting at length many incidents in connection with
this and similar storms, Dr. Brown remarks that it often
huppens that, within an hour or two after such torrents of
rain have been precipitated, the sky Is clondless and serens,
and frequently within a month or twoall Is as arid as before,
Yet in such a country, and with a people bent on courses
culculated to intensify and perpotoate sush climatic evils,
Mr. Froude expects to see a great emplire grow up!

It is but just to Dr. Brown to say that, while fearlessly re
cognizing the certain tendency of the climatic changes to
make a desert of South Africa, he does not despair of the
futare of the colonies, provided the colonists cease to do
ovil and learn to do well.  He strenuously urges upon them
the one conrse which will ensble them to hold their ground
and possibly recover the advantages they have wasted, name-
1y, to put a stop to field and forest burning, and then set to
work to restore the forest growths, It is, he admits, s diffi-
cult and costly undertaking; but it is absolutely necessary,
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2 ORIGINAL MICROSCOPICAL RESEARCHES,

To such of our readers as propose devoting the coming
summer vacation to microscopical work, we can suggest tha
following investigations as offering excellent fields for origi-
nal research: First, examine the theory suggested by Dr.
Bastion as to occasional transformations taking place be-
tween the lowest forms of animal and vegetable life. Con-
fine some minute vegetable tissue—if shoWing protoplastic
circulation, so much the better—in s live box, and watch
withcare. Notice if, in process of time, nuclei or any other
parts should undergo any sauch transformations. A 3 inch
or } inch objective is suited for the purpose. There is
abundant opportunity for new work in relation to fungi.
Cooke’s recently published book on that subject shounld be
well studied. and collections made in the field, enongh to go
over, if possible, the suthor’s gronnd. The limits of present
discovery will soon be recognized, and & line of further pro-
gress can readily be mapped out. There is yet plenty to be
discovered about the insects. The foot of a fly, for example,
its structure, method of use, properties, exudation, ete.,
would form an excellent subject of study for a long time.
The student, if he faithfully perseveres, is pretty certain to
hit upon something new. The microscopic changes of the
tissues and flulds of the human body, in health and disease,
also invite research. This requires vast patience, an excel.
lent instrument, and no small degree of skill; but it offers
results which, if gained, will well repay expenditure of time
and energy.

MORE JAW WRENCHERS.

“ Benzanishydroxamic acid " and ‘‘ anisdibenzhydroxyla-
mine” are two more chemical absurdities in the way of
names recently coined,of course by a German chemist. Can.
not somebody invent some rational plan for naming and re-
naming organic substances that will relieve the science
from these polysyllabic nightmares? Suppose the chemists
begin by agreeing among themselves to limit the baptismal
titles of their discoveries, say to foursyllables. Or why not
use some symbols which might mean any number of prefixes
or suffixes, and thus express the idea without inflicting it an
the mind through torture of the jaw ?

A MOUTHFUL FOR CIGAR SMOKERS.

The products of the combustion of tobacco, if the combus-
tion were complete, would be carbonic acii, ammonia, and
water: in the process of smoking, however, mast of the to-
bacco is distilled rather than burnt,and the products of this dis-
tillation are quite numerous and complex. Vohland Euhlen-
burg,after burning 150 cigars,recognized with distinctness,in
the smoke. cyanhydric acid, sulphuretted hydrogen, certain
acids of the fatty acid series, namely, formie, acetic, propi-
onic, butyric, and valerianic: also carbolic acid and creasote,
pyridin, picolin, collidin, and other similar alkaloids. They
found also ammonia, nitrogen. oxygen, and small quantities
of marsh gas and carbonie oxide.

A LIVING RAFT.

The leaves of the gigantic water lily known as the Vietoria
Regia, in the Botanic Garden at Ghent, having attained a
remarkably large size, Mr. Van Hulle the chief gardener,re-
cently undertook to determine their buoyant power. One
leaf easily supported a child, and did not sink under a man.
Mr. Van Hulle then heaped bricks over its entire area and
found that, before the leaf became submerged, a weight of
761 1bs. was floated.

A CENTENNIAL CLERGYMAN.—On the Sth of June last,
the Trinity Methodist Episcopal Church, at Jersey City, N.
J., held a celebration in honor of the one hundredth birth.
day of the Rev. Henry Boehm. For seventy years or more
he has been a preacher. On the occasion of the celebration,
when he rose to address the audience, the dearness of his

faculties was observable by all present,
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IMPROVED THREE-CYLINDER PUMP.
We illustrate herewith a simple and novel form of three.
eylinder pump, tho suction of which is continuous, though
unaided by an air chamber, Like the rotary pump, its de-
livery is uniform, but, unlike that machine, it requires no
exponditure of power.
h& construction l:oobﬂou- from the engraving. Three
strokes of the piston are caused by one rovolution fnstoad of
two strokes, as {n the double-acting pump, while it is claimed
to have the sdvantage over the latter of being
much more free from friction and not to necessitate
the topping and starting of & column of water in
the suction pipe at every change of stroke, involy.
jog a consequent loss of power. There are, be.
sides, no crooked passages or ports through which
the water mast be driven; and the construction of
the various parts is simple, strong, and lasting. In
its smaller sizes, it may readily be worked by
hand.

These considerations render the machine usoful
for raiiroads, both as & hand pump during the build-
ing of lines, and as a permanent power pump for
filling tanks where a large volume of water is need.
ed daily. It s also suitable as a fire pump formills;
and sinco its working parts are but little affected
by grit, and it is not liable to choke, it may profit-
sbly be employed in quarries. By wind wheels, we
are informed, it can be worked at a slow speed with
the largest resalts. It is susceptible to a wide uti.
lization in greenhouses, about farms, and, in fact,
wherever a powerful suction and force pump is
needed,

Further particulars may be obtained by address-
ing the Chase Machine Company, manufacturers,
No. 36 Charlestown street, Boston, Mass.

—— -
A Lady Lecturer on Chemistry.

Lately, in Aberdeen, Scotland, Miss Charlotte
Napier gave a lecture on chemistry, in connection
with the Blackfriars Useful Information Society.
There was & very numerous attendance; and the
lecture, which was illustrated by a variety of ex.
periments, and was of a highly interesting and in.
structive character, was listened to with the closest
attention, an enthusinstic vote of thanks being
awarded to the lecturer atthe close. Miss Char-
lotte Napier is & young Aberdonian. Last winter
she studied chomistry in Edinburgh, under the di-

rection of Mr. Falconer King, with a view of as.
sisting her father as an agricultural analyst.

RUDIMENTARY EXISTENCE IN FRESH WATER STREAMS

The marine aquarium and its inhsbitants have been thor-
oughly studied by naturalists; but as yet, very little atten-
tion has been given to the many beautiful forms of life to be
fourd in rivers and ponds. Mr. James Fullagar, of Canter-
bury, England, has recently found in a stream near that
ancient city & specimen of the lophopus erystallina, and de-
scribes it as follows in the pages of Science Gossip:

““The lophopi are among the largest fresh water polyzoa
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ly into the msophagus (8), and thenco into the stomach(e),
where it is digested by the up and down motlons, of a con-
tracting and oxpanding nature, of this organ. The lower
part of tho stomach at intervals fs soon to be contracted
eomowhat in the shapo of an hour glass, in which for a mo-
ment part of the contents of the stomach are retained, then
again released to mix with the rest. After being subjected
to the action of the stomach for some time, the alimentary

matter is delivered by degrees into the Intestine (d), from
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HASKELL'S THREE-CYLINDER PUMP.
whence it is expelled through the vent(0), in form of oval or
egg-shaped pellets.

The perigastric space (7) is filled with clear fluid, which
also extends up the lophophore (m), in which fluid are seen
floating numerous particles of very varied forms and sizes,
the smallest sscending to the tip of the lophophore (m). By
the movement of those bodies, it is evident that there is a con-
stant rotating motion in this transparent fluid, by which
these particles are kept in a perpetual whirl, from one part to
the other, and at times with rapidity. No doubt this motion

known, They are about 2 th of an inch in length, aod are
found attached to the roots of callitriche verna, duckweeds,
and other fiberous roots in shady dykes of slow-moving wa.
ter, under thick masses of floating plants; for in their habits |
they are light-shunning animals, and are always on
the under side of aquatic plants. They are very
beautiful microscopic objects, and their being per-
fectly transparent renders them most Interesting
animals for examination, as the formation of their
statoblast (f) can be seen in their different stages of
growth, from their first appearance as s little swell-
ing (st which stage they are quite colorless)to thelr
perfect forms, when they become detached and fall
free in the perigastric spsce (7), having become
gradually colored, the center of a dark brown, and
the margin a rich yellow. The process of their pro.
pagation by gemmation or budding, by which young
ones are added to the existing colony of living poly-
708, can be plainly seen; while the statoblasts (/)
are designed to propagate the species in the follow
ing spring, and are liberated from the polyzoon at
ita death, when the transparent sac is decomponed,
and the statoblast escapes and sinks to the bottom
of the water.”

In our engraving, o is the region of the mouth
b, esophagus; ¢, stomach ; 4, intestine: ¢, muscles ;
1, stasoblsst; o, parasitic globes; A, A, moath ; {, ten
tacles retracting within cell; &, outer transparent
envelope; {, perigaatric space; m, lophophore; n,
tentaclos excised to show mouth; o, vent; p, hol.
low globe; », place where division commencon; »,
cell,

“The perfect teansparency enables us to witneas
the internal operations of their system. The action
of the stomach in the process of digestion can be
observed with great cleamess. The contenta are
seen At times 10 consist of small desmids, and other
disk-shaped and globular bodles, together with de
eayed vegetablo matter, ete. The action of the cilia
on the expanded tentacles canses a current of water
0 et fn towards the mouth (a, &, A,), bringing with
It the food required ; and If In the vortex thuy formed
there should be any Inrge and objectionabls pleces, they aro
prevented from eotering the mouth by & quick, Iashing mo.
tlon of the tentacle, which rejects and throws them out of
the reach of the vortex. The accepiod morsel Phases direct-

is produced by vibratile cilia on the interior of the body,
though not soas to be ocbservable. In some of the colonies of

the lophopus there are a number of globular bodies (g), vary-
ing in size from the oyth of an inch in diameter up to the
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A FRESH WATER POLYZOON,

Kiza of an ordinary wolvox globator. These bodies nre con.
nocassary conneotion with the economy of the polyzoa in
whoss Intorior they oeeur. This weuld appear te bo the case
from the fact that in some colonies not one of them is to be

seen, while in othors they are very numerous, In one in
stance of a colony under my observation, they were in-
creased in such numbers of all sizes that they entirely filled
the perigastric space (), forcing the smaller particles up even
into the lophophore (m), and ultimately bursting the whole
colony and escaping into the water, when all motion in them
ceased, and they soon disappeared altogether. When they
aro fow in number, and of various sizes in the animal, they
form a novel and pleasing sight as they are carried up and
down by the current before mentioned in the peri-
gastric space,

On being alarmed, the lophopus quickly retracts
within the transparent cell (4), and sgain protrudes
when all is quiet, unfolding its beautiful crown of
tentacles, in the course of which movement the
action of the muscles is plainly seen (¢). The ex-
panding of the tentacles, immediately on the pro-
trusion of the polypide from its cell, is one of the
most pleasing sights that can be presented to the
observer, as the cilia with which they are studded
are instantly in full play, passing up on one side of
the tentacle from the base to the tip, and down the
opposite side, like an endless [chain, thereby form.-
ing the vortices in the water by which the parti-
clesof food are brought to the mouth. Sometimoy
the colony consists of from six to twelve poly-
pides, and will divide into two, commencing the
division at p, and slowly separating down to the
point where it is fixed to the plant, etc, each part
moving in opposite directions. They then propa-
gate by gemmation or Dudding.”

““I would advise,” says Mr. Fullagar, ‘“ those lov
ers of natural history who possess a microscope
and live in a neighborhood where there are shady
dykes or a millpond, ete., to search for them;
when found, they will amply repay the trouble in
the pleasure they afford in observing and investi-
gating their wonderful mechanism and marvelous
beauty. No pencil can portray nor pen describe
them. I have had them under observation for over
three months, have seen some of the colonies dio
out, and have their statoblasts in glass cells, from
which I anticipate the pleasure of seeing the young
polyzoa emerge in due time.”

B
Stagnation In Business the World Over.
It is poor consolation in adversity to know, says
the Commereial Advertiser, that we are not alonein
our misery ; such as it is, however, our iron manu-
facturers may take it to themselves. The depres-
sion of the iron trade is general throughout the world. The
production of pig iron in Scotland was less in 1874 than in
any of the last twenty years. At one time there were only
thirty-two furnaces blowing, out of one hundred and thirty-
two erected, and the production was 400,000 tans less than
in 1870. Russia, notwithstanding its activity in railroad
building, imported only 5,221,000 1bs. of rails, against 7,119, -
000in 1873, In Prussia the large steel works of Krupp have
discharged some thousand workmen, and the Borsig manu-
factory of engines at Berlin—the most extensive in Germany
—has had to protect itself by taking a similar step. Last
month the largest Austrisn manufactory of engines (Sigl)
dispensed with two thousand hands for the reason that it had
neither orders nor sufficient working capital. The govern-
ment, however, in true Aunstrian fashion, remedied
both misfortunes by advancing capi.al to the works,
and by causing some of the railroads to give exten-
sive orders for rolling stock.
— -
A Queer People.

During the last season, says the Aecademy, Mr.
Bond, an Indian surveyor, while at work in the
Madras Presidency, to the southwest of the Palanci
Hills, managed to catoh a couple of the wild folk
who live in the hill jungles of the Western Ghauts.
These peoploe sometimes bring honey, wax, and san.
dal wood to exchange with the villagers for cloth,
ricn, tobacco, and betel nut, but they are very shy.
The man was four foot six inches high; he had &
round head, coarse, black, woolly hair, and dark
brown skin, The forechead was low and slightly re-
troating, the lower part of the face projected like
the muzzle of a monkey, and the mouth, which was
small and oval, with thick lips, protruded about an
inch beyond the nose; he had short, bandy legs, &
compartively long body, and arms that extended
nlmost to his knees; the back just above the but-
tocks was concave, making the stern appear to bo
much protruded.  Tho hands and fingers woro
dumpy and always contracted, so that they could
not bo made to strotoh out quite straight and flat;
the palms and fingors wero covered with thick skin
(more especially the tips of the fingers); the nails
were small and imperfect, and the feet broad and
thick-skinned all over. The woman was the same
bight as the man, the color of the skin was of a yel-
low tint, the hair black, long, and straight, and the
features well formed. This quaint folk oconsionally
ont flosh, but feed chiefly upon roots and honey.
They have no fixed dwelling places, but sleep on
any convenlont spot, generally botween two rooks,

or In eaven near which they happen to be benigh: Wor.
sidared to bo parasition], ay they do not appear to have any [ ship Is pald to sertain local d‘ﬂnl':rﬂ of the l’l)lgu:.ed. 3
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Liza® pipe will not do te conduet water to fish ponds. Iti*

likely to poisen the fish,
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; REVOLVING FIRE BARS,

The Reoue Industriello s recently published an illustra.
tion and description of a system of revolving fire bars re-
contly Introduced into France with good results, As will bo
seon, it consists simply of a series of straight tubes, placed
oither singly or conpled together, and plerced with openings
of a suitablo form. Means are provided by which theso tu-
bular bars can bo caused to revolve. It will be seen that the
tabes rent upon transverso bearers also eylindrical and hollow,
and longitudinally they are supported by a cast iron plate
fixed under the furnace door, and formoed with o projection
upon which tho tubos take their besring, either by a groove
as in our Fig. 1 and the third design in our Fig. 2, or against
a ring, as In the second type, shown in
the second dosign in our Fig. 2. The
bars aro turned by means of a key thatis
introduced into the end of the bar, which
is fitted with a ferrule having a six-sided
aperture,

The first application of this system was
made to a 12 horse power boller, in which
the steam was maintained by means of
coko dust and slack containing 25 per
cent of cinders. This boiler belongs to
the Parisian Gas Company, which has a
deserved roputation for investigating new
and promising inventions, The success of
their first experiments was so great that
now some hundreds of these bars are em-
ployed by the gas company, so that the
arrangement has passed from the phase of
experiment into that ef actual and large
practice. It isclaimed that, by the useof
the Schmitz bars, the work of firing is
rendered much less difficult, while athick
fire (from 8 inches to 10 inches) can be
maintained economically. The draft is
regulated for a given consumption of fuel,
and the front of the ash pit may be closed,
because sufficient air can be admitted
through the open ends of the tubes. The
inside of these tube is always visible to
the fireman, who can at once see when
any of the openings are choked. When
this takes place he is enabled, by partial-
1y turning the tube, to present a new sur-
face to the fire, while he is easily able to
clear those passages which have been
closed. In turning the tubes, the ashes
and other débris are precipitated into the
ash pit; and as shown in the second and
third types of our Fig, 2, the bars are fur.

nished with a spiral projection to assistin breaking up clink-

ers. ete,
The following are the results of this trial:

Ordinary Schmitz'

Furnnce, Bars,
1bs, 1bs.
Water evaporated per pound of coal 4678 5563
Water evaporated per hour per square foot
of heating surface . S e i 1-821 1-822
Coal burnt per hour per square foot'of grate 6-79 5:70

Coal burnt per hour per square foot of
heating surface . . . . . . . 0283 0238

From trianls made with a boiler on the Passy Gas Works,
an economy of 26 per cent wus claimed
for the apparatus, while the fuel em-
ployed was of such a nature that it could
scarcely have been employed in an ordi-
nary furnace.

A Medlcal Strike,

A strike nmong professional men is cer-
tainly a novelty ; and it has been reserved
for Bwitzerland to produce the same for
the astonishment of mankind, In the
canton of Glarus, out of 28 licensed ply-
sicians, 21 declare that they will perform
no more official duties until an efficient
sanitary police be established and medi-
cal examinations be conducted by a com-
mittee of competent men. What a har-
vest must open before the dazzled gaze of
the two disaffected individuals! Woe can
imagine the doctors striking against the
quacks ; but for them to strike in favor of
a sanitary police, in favor of a means for
preventing the diseases by curing which
they make their bread and butter, cortain-
ly passes the bounds of reasonable belief.
If the doctors of New York sbould follow
the example of these Swiss brethren for
the last mentioned reason, what a vast
iolief to our stench.sickened citizens
would bo produced !

-
Mow to Roduce Telegraph Charges,

It is undoubtedly true that nine tenths of tho messages
offored for transmission, if delivered at any time in from six
to twelve hours, would answer their purpose just ns well as
though delivered within a few minutes, On tho other hand
some of the messages aro valueless unloss transmitted and de.
livered immediately, It has been proposed thorefore, to
establish & cluss of express messsges, which shall be guar.
anteed procedence and quick delivery, an extra price being

do not require especial despatoh, to be sent at the eon-
venionce of the lines, but within a spocial time, at say about
the presont rates; and a third olasy, to which oven less im
portance is attnohed, to bo sent at & considerable reduction
from prosent ratoes,

If tolograph wires were continually occupled in the trans.
mission of despatehes, no doubt even lower rates than are
now oxacted would be profitable; but how fow wires, com
parativoly, aro thus continuously occupled! Weo cannot wee
nny insuperable obstacle to the introduction of this systom,
and beliove that somoething like it will eventually be adopted
by our telegraph managers.

eal than beams, while they were also more besutiful. By
way of illustration he referred to the bridge of 8t. Louls, at
Cineinnatl, which had a contral arch of 520 feet in span. There
Wi no reason why arches of 700 or 800 feet span should not
be erected ; and in some situstions even these great spans
would be economical in comparison with a number of smaller
openings involving expensive foundations.

Orime the Result of Automatism,
A striking analysis of the mental statos of the eriminal
classes, which seems to occupy a middle ground between the
theory of morbid impulse of Dr. Hammond and Professor

It has been urged, in opposition to such a system, that the
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Fig. 1.—SCHMITZ REVOLVINGLFIRE BARS.

laws of this State, and probably of most of the States, re-
quire messages to be transmitted in the order in which they
are received. This argument is just as good against the
half-rate night messages, as to which, so far as we know, it
bas never been raised. Itis not in either case a valid objec-
tion, for both would be n sposinl contract between the tele-
graph company and its customers, and therefore not within
the scope of the law in regard to telegraphic service.—7he
Telegrapher.

Motnl Archens.
The above was the title of a paper read last week by the
President, Professor Fleeming Jenkin, at the closing meeting

Fig. 2
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The Pro.

of the Edinburgh and Leith Engineers' Socioty,
fossor bogan by describing the stresses which occurred in the
common masonry arch, illustrating the subject by means of a
wooden model of novel construotion, in which the arch was

rendored floxible, He explained that, in papoers by Professor
Clark Maxwoell, Mr, Bell, and Professor Fullor, of Balfust,
mothods wore glven by which the maximum intensity of
stross on cach part of a metal rib could now bo determined
with s great sccuracy as thoe stross on the ordinary girders;
and the reader of the present paper exprossed a strong opin.
jon that the great bridges of the future wonld be matal

charged fer such service; a second clpss of messages whioh

arches, which for large spans were essentinlly more economi.

Huxley's ideas as to the automatism of all animals, has re-
cently been made by Dr, Despine and eon-
firmed by Dr. Thomson, resident surgeon
of the General Prison for Scotland.

Dr. Despine arrives, after a thorough
search of court records, prison statistics,
habits of individuals, and of all other pos-
sible and available sources of informa-
tion, at a belief in the entire absence of
a moral sense in the criminal class. He
says that free will, which in the normal
man is only controlled by s sense of duty,
in the criminal has no such counterbs-
lance, this sense being wanting. Hisacts
are therefore mentally automatie, the re-
sult of the strongest instinct, appetite, or
passion prevailing at the time. Although
intellectually cognisant of the moral stan-
dards of society, the criminal yields to na-
tural passion or appetite, unrestrained and
unreproached by any feeling of improprie-
ty. Hence the remarkable sang froid seen
in bardened offenders under the most try-
ing circamstances, and the superficial
character of any apparent reformation or
conversion.

— o
How does a Spider Make Its Weby
Here is a poser put by a writer in Se-
ence Goaip, which some of our readers,
who have watched the habits of spiders,
may be able to answer: How does a spider
make its web, the lines of which, crossing
at the center, are carried, some of them,
to the surrounding objects, while others
are {astened to an outer circular line, made
evidently before the outer circular lines
of the woof are formed? Where does
the spider place itself when it ejects the
lines which form the spokes of the wheel?

Curious Fact.

Friction impedes the progress of the railway train, and yet
it is only through friction that it makes any progress. This
apparent paradox is explained when we remember that, by
reason of the frictional bite of the drivers upon the track,
they draw the train. The bearings of the wheel upon the
rails are a mere line where they come in contact, iron and
iron, yet this slight and almost imperceptible hold is suffi.
cient to move hundreds of tunsof dead weight with the speed
of the wind.

A Monument at Sea.

Several years ago the famous obelisk, known
as Cleopatra’s Needlo, was donated by the
Egyptian to the British Government, but the
latter, although several plans have been pro-
posed, has heretofore considered no scheme as
overcoming the epgineering difficulties of re-
moving the monolith from its present site near
Alexandria to the shore, and thence transport-
ing it by sea to England. We learn from the
London 7Ymes that an attempt is now shortly
to be made, and the project which has been
adopted is as follows: The obelisk, which is
quadrilateral iz shape, is first to be changed
into a oylinder. This will be done by attach-
ing heavy bLeams, strongly conncoted together,
to each face, until the desired form s obtained,
the work being continued very carefully, and
excavations being made, little by little, until
the entire shaft, from apex to foundation, is
enveloped. It willnot be difficult then to roll
the monument over a wooden road, laid over
the sand hills which cover the intervening
mile between its present location and the
sea.

The wooden envelope, while increasing the
mass will, at the same time, be such as to di-
minish the specific gravity of the whole, so that
tho great bundle will readily float, To this
end, the diameter of the circle formed by a see-
tion of the cylinder will be 20 feet, or 12 feet larger than the
breadth of tho sides of the obelisk., Besides, in order to ren.
dor the line of flotation horizontal, a 'diameter exceeding 20
foet will bo necessary at the heavier base,

Aftor the monnment is launched, it will be towed out of
tho Moditorranean and into the Thames, to the nearest point
to its future site. It will then be beached and rolled toits po-
sition, where It will be erected before removing it coverings,

This plan, it is believed, can be carried out very easily and
with little expense, whilo it will be free from the dangers
found In transporting the Obelisk of Luxor to Paris, as during
its voynge that monument seriously damaged the vessel.
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Mo thvEatIon ith lasteatod consists of a almple
e e ‘aperating horso hay rakoes, by monns
&_ﬂm lNG' od, both tho rake and tho cloarer are

: ‘socursly roly and readily adjusted, and at the samo timoe
m yily worked by the driver.

m& aro hinged to the axle, #o that the Iatter, when
roloased from the mechunism bolow described, in turned in
iu wheels by the pulling of the
horse, the effect of wuch turn.

the rod, A, which Is bifureated
at its rear end and provided
with several holes, so that it
can be adjusted to the axle so
as to permit the latter to turn
rearward more or less, thus
throwing the mke nearer to or
farther from the ground, as de-
sired. The forwand ond of rod,
A, is pivoted to the hand lever,
B, which lever is pivoted in the
frame, C. On sald frame, but
not shown, is & downward-point-
ing hook, which receives the
rod, A, just behind the lover
end, which abuts agninst the
hook, thus holding said rod
firmly in the position represent.
ed in the engraving, and keep-
ing the rake to its work until
the rod isreleased by the driver
by a suitable movement of the
Jever. The rake clearer, D, is
connected by a forked rod to
the lever, and pivoted above
the talernm of the latter, so
that, whenever the lever is
actuated for raising the rake,
the forked rod will also be
moved, and thus the clearer
caused to do its work quickly
I and efficiently.

‘ Patented through the Scien-

1 tific American Patent Agency March 9, 1875. For further
i information address the inventor, Mr. Benjamin Mellinger,
Mount Pleasant, Westmoreland county, Pa.

IMPROVED NAPPER AND BRUSHER.
The machine herewith illustrated has been especially de-
signed to meet the requirements of manufacturers of hosiery
‘ goods, It takes in any width of cloth, from?24 inches down,
brushes the cloth in a Hattened web, works on both sides at
' once, cleans off the specks, burrs, seeds, etc., raises a nap,
i restores the pliancy and softness (of which the washing has

Scienfific American,

[JuLy 3, 1875.

The spreaders are mads with long dowel pins, and can be
longthened by slipping on to sald pins anything to fill the
wpace and keop them oxtonded, so that a fow spreadors will
moet the needs of most milly,

The amount of work that oan bo passed throngh the ma
¢hiine and the durability of tho brushes depend upon how
thoroughly one wishes to brush,  One party in Troy, woe are

; deprived the goods), and leaves the web in s smooth roll,

i resdy for the cutter. To those who wash and dry in the

J garment—in which csse the brushing is done im.

[ medistely after the cutting—these capabilities of
the machine will render it of especial utility.

The brush is arranged to do its work thorough-
Iy, and in order to do this the goods are smoothly
and gently stretched, both in length and width,
over a roller having a firm and true surface, such
surface being so made a3 to hold the goods in this
smooth, stretched shape. To accomplish this, roll-
ers abont 5% inches in dinmeter, made of cast iron
pipe, are used; the shaft runs clear through, and
the headsare shrunk in; the surface is then turned
off true, and, with a tool made like a comb, having
V-shaped points, the roll is filled with parallel
grooves: it is then grooved lengthwise with the
same tool. This gives a surface similar to emery,
but differing from it in being true, with no chance
to come off ; it is then given a thin cost of paint to
prevent rusting.

For the brush card, clothing is generally used,
and the brush rollers are made of wood, so that
the clothing can be easily tacked on. Its bearings
are attached to long swing arms, which are held ~
in place by spiral springs and adjusted by thumb h
screws and check nuts, so that the brush can be N
set parallel with the iron roller, and as close or far -
from the cloth s required. Its shaft and bearings
are so made as to enable the user to turn it end for "
end in a few moments, the object being to keep —T
the brush wire in working shape.

'. When & quarter or u seam, caused by basting on

the end of another roll, reachies the brugh, it should
. be raised for n moment to prevent Injury to it.
For this purpose, a handls on the loft hand side of
the machine is no connected as to raise both brush
rollers at once. In case the cloth is brushed just
s it comes from the knitting machine, the roll is
. placed in the bearings direct. The recelving pul-
! loys are 5 inches in diameter, 3} inches face, calculated to
run about 240 revolutions, the top to turn from the machine,
i thus giving 800 revolutions to the brushes, As tho large
pulley that gives motion to the brushes is double-crowned,
they can bo driven with one open belt passing around sl
- three pulleys, or by two separate belts, open or crossed us the
user prefors,
For the take.up, change gears are sent,so that the user can
hurry or retard the cloth, as circumstances require,

informed, s using one brusher for olght sota of cards, using

g\
SARmTmRTRA

N

MELLINGER'S HORSE HAY RAKE,

old fancy forthe brushes, Another party, who has just started
one, has new clothing made on purpose for it, and is brush-
ing for ¢leven sets,

Further particulars may be obtained from the manufac-
turer, Mr. C. Tompkins, Troy, N. Y.

Denthh Bolts.

Frequently in cases of shipwreck, especially in compara-
tively smooth water, life belts would furnish a means of
temporary safety until boats were got ready on shore. They
would have done so in the case of the Northfleet, and in the
still more recent instance of the Schiller. But the life belts
must be genuine, and not pretexts for the purpose of figur-

o

TOMPEKINS' NAPPER ARD BRUSHER.

ing in advertisomonts as proofs of the care taken by the own.
ors for the lives of thelr passengers. Those found upon the
Schiller’s victims appoar to have been of the latter sort, con.
sinting, as thoy did, of a fow slabs of cork fastened togotfier
and to the porson by one or two pleces of tape, and were thus
worse than vseloss to a good swimmer; for it is stated that
those who recovored the bodies declare that in very many In.
stances they were found with the head under water nud the

Instead of supporting, the unfortunates who had trusted t
them, by dropping down towards their hips. In this way
seoron of dead bodies were plekod up In the water, wonring
bolts which, if properly constructed, would have saved the
11fo of the wenaror,

Frinting Telograph Instroments Duploxed,
Another important stop has been succossfully taken in du.
plex telegraphy. Tho combi
nation printing telegeaph in.
struments, used to s limited ox.
tent by the Western Union
Company, have been sucoess.
fully adapted to duplex opera-
tion. Two of these instru-
ments, specially arranged for
working on the duplex system
by Mr. G. M. Phelps, are now
in operation, sending and re.
celving simultancously on one
wire, and the speed at which
they are worked is representod
as something remarkable, Mr.
Gerrott Bmith has been engaged
for some time past in making
the necessary arrangements of
clrcuits, ote., to necomplish this,
and it is a complete success,
The ease and rapidity with
which these new instroments
worlk,und the advantages which
they possess, will be likely to
lead to a more extensive use of
them by the Western Union
Company. No doubt they ean
be adapted to quadruplex op.
eration also; and with four im
proved combinstion printors
working on one wire, the
amount of business which can
be transmitted will be likely to
astonish not only outsiders, but
n large proportion of even ex-
perienced telegraphers,

It would b another instance
of the changes which time
brings about, if the printers, with their old time recommenda.-
tion, ‘‘ prompt, accurate, and reliable,” should once more be-
come leading and favorite ingtruments for commercial tele-
graphic purposes.—T%e Telegrapher.

To Prevent White Paint from Turning Yellow,

Dr. Luedersdorfl, of Berlin, in discussing the cause of
white paint turning yellow wherever it is excluded from the
light, attributes this fault to an inseparable property of lin.
seed oil, and believes that the only cure for it is to sabstitute
some other material for the ofl. The value of drying oils for
mixing with pigments depends entirely on the property

heels in the air, showing that the belts had really drowned,

which they have of being converted, by the absorption of
oxygen, into a peculiar resin. When entirely dry,
this resin is the only bond of union, and to it the
oil colors owe their stability. Daring this oxi
dation of the oil to u resin and the drying of the
paini, especially where there is insufficient air
and light, the yellowing takes place.

The author believes that if, instead of waiting
for the oil to be gradually converted into a resin,
an already formed and colorless resin were em-
ployed as binding material, the paint could not
change in color. Outof thelong list of resins to
be chosen from, Luedersdorff selects two, one of
which is soluble in alcohol, the other in turpen-
tine; the former is gum sandarec, the latter gum
dammar.

When sandarac is employed, it is first care-
fully picked over, and all pieces of bark or wood
thrown out; 7 ozs, of sandarac, 2 ozs, Venice tur-
pentine, and 24 ozs. of aleohol of 90 per cent
Tralles, or specific gravity 0'833, are put in o
suitable vessel over n slow fire or spirit lamp,
and heated with diligent stirring until it is almost
but not quite boiling. If the mixture be kept at
his temperature, with frequent stirring, for an
hour, the resin will all be dissolved, and the var-
nish is ready for use as soon as it is cool. The
Venice turpentine is necessary to provent too
rapid drying, and more dilute alecohol cannot be
employed because sandarac does not dissolve
easily in wenker aleohol, and furthermore, the al
cohol, by evaporation, would soon become 80
weak that tho resin would be precipitated as &
powder.  When this is to be mixed with white
lead, the latter must first be finely ground in wa-
ter and dried again. It is then rubbed with a
little turpentine on a slab, no more turpentine
being taken than is absolutely necessary to enable
it to be worked with the muller, One pound
of the white lead is then mixed with exactly half a pound
of varnish and stirred up for use. It must be applied ra-
pldly because it dries so quickly. If, when dry, the color
is wanting in luster, it indicates the use of too much var-
nish. In such cases the article painted should be rubbed,
when perfectly dry, with a woolen cloth to give it a Rloss,

Dammar yarnish ig mado by hoating 8 oz, gum damwar in
10 0w oil of turpentine to 60° or 70° R. (167" to 100° Fah.), stir-
ring diligently and keeping it at this temperature until all
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is dissolved, which requires nbout an hour. The varnish Is
docanted from any impurition and proserved for use, The weo
ond cont of paint, when dry, is dead white, and doos not talo
n gloss 8o easily ns the aleoholio paint, To give it & lustor, &
cont of the pure varnish, to whioh half jts waelght of oll of
turpontine has boen added, may be applied. It is still bet
ter to apply o coat of sandarac varnish made without aleo
hol, because dammar varnish alone does not possess tho
hardness of sandarae, and, when the article covered with It
I8 handled much, does not last so long.

These paints are, of course, inferlor in elasticlty to froshly
appliod oil paint; but for window frames and closet doors,

which do not require much bonding, this is & quality easily
disponsed with,

THE ANIMALISM OF PLANTS,
A contury ago, Dr, Brasmus Darwin, grandfathor of our

contomporary sclentist who wrote the ' Origin of Bpe rl-'n,“
publishod a book entitled ** The Botanie Garden "' : the second
part of which bore the name of **I'he Loves of the Plants,"”
and was much lnughod at for s strango theorios aod the fan
tantio manner o which consclousness and volition were attri
buted to spocimens of the vegetable kingdom. It was re
sorvoed for our day to shiow, beyond question or eavil, that
paralysis of a plant can be produced by external injary, and
that the existence of & nervous aystem in a vegetable cannot
bo denled ; that flowers display thelr gorgeous hues to attract
the Insects which convey the lmpregnating pollen gathered
from specimens of the other sox of the same plant; that
flowers can not only digest and assimilato animal matter, hut
ean crush Insects and drop them on the soll for purposes of
fortilization,

We publish herowith engravings of some carnlvor-
ous plants, which were described by Dr. Hooker, the cele.

brated botanist who has eharge of the Royal Botanical Gar-
dens, at Kew, Eng., In an address before the British Associs-
tion, at it recent meeting at Belfast, Dr, Hooker and Mr,
Darwin examined them very clossly, and found that, when &
fly was caught, it was dissolved in s digestive fluid exactly
like ordinary gastric julco, and the same happened with a
plece of beef ; but when a mineral substance was placed on
the leaf, there was no contraction. The fine hair on the leaf
closed gently on & piecs of wet chalk, but soon opened again,
and rejected it, The experiments also proved that the con.
traction of the leaf was procisely similar to the contraction of
a muscle, so that, as Dr. Hooker explained, it is not only
proved that the digestion of the plant i like that of animals,
but that it has & nervous system, and in fact forms one mors
Nak in the continaity of Nature, As our readers will see by

reforence to the engraving, these plants are furnished with
various kinds of traps or snares for the unwary Insects upon
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hithay 1Lve mh. srracenia, the large plant on tho left
m o~ in the center, and tho ceplalotus,
which is aib wﬁﬂm it, have lids whieh shut down
‘upon thelr vietimy, Tho darlingtonia, shown on the right,
ourls it leafaround them ; the pinguicula, in the rlilsl::‘hnnd
bottom corner, “shuts hself upand curls its leaves; the dionaa
on the loft, Nl:e' the nm:am. also shuts iwself upon its
preay, and the drosera, in the left hand bottom corner, has an
arrangement of fino lines ending with :mle knobs, which 1t
and thus secures it.
m:; :1‘:' é‘i.”""..,. Dr. Hooker, ** belongs the credit of
divining the purpose of the capture of insects by the dionaa.
Bat Rev. Dr. Cartis made out the details of the mochanism,
Ly nscertaining the seat of the sensitiveness in the leaves;
and ke also pointed out that the secretion was not a lure
exuded before the capture, but a true digestive fluid, poured
out, like our own gastric juice, after the ingestion of food.

“ For another generation the history of this wonderful
plant stood still; but 1868 an American botanist, Mr. Canby,
who is happily still engaged in botanical researches, while
staying in the dionaa districts, studied the habits of the plant
pretty carefully, especially the points which Dr. Cartis had
made out. iis first idea was that ‘ the leaf had the power
of dissolving animal matter, which was then allowed to flow
along the somewhat trough-like petiole to the root, thus fur-
nishing the plant with highly nitrogenous food.” By feeding
the leaves with small pieces of besf, he found, however, that
these were completely dissolved and absorbed; the leaf
opening sgain with a dry surface, and ready for another
meal, though with an appetite somewhat jaded. He found
that cheese disagreed horribly with the leaves, turning them
black and finally killing them. Finally, he details the use-
loss strugeles of a curcalio to escape, as thoroughly establish-
ing the fact that the fluid already mentioned is actually so
creted, and is not the result of the decomposition of the sub-
stance which the leaf has seized. This curcalio, being of a
rasolute nature, attempted to eat his way out. ‘ When dig-
covered he was still alive, and had made asmall hole through
the side of the leaf, but was evidently becoming very weak.
On opening the leaf, the fluid was found in considerable
quantity around him, and was without doubt gradusally over-
coming him. The leaf being again allowed to close upon
him, he soon died.'”

The foregoing description and illustration appeared in a
spacial edition of the SCIENTIFIC AMERICAN, issued in Decem-
ber, 1874, and will be read with interest by all students of
natural bistory and lovers of the marvalous in Science.

Sir John Lubbock has recently turned his attention to
botany with special reference to the same thing, and has re-
cently published *“ British Wild Flowers Considered in Rela-
tion to Insects,” which will undoubtedly throw a great deal
of light upon it. Meanwhile in this country no pains have
been spared by those competent to investigate; and within
the last year or two one lady in particular, Mrs. Mary Treat,
of Vineland, N. J., herself both a practical botanist
and a charming writer, encouraged in her pursuits by Pro-
fessor Gray, of Cambridge, Massachusetts, has made diligent

search for plants possessing these characteristics, and has | lowing construction is suggested by Professor Trowbridge:
patiently watched them through monthsof experimenting, | The horseshoe armature is made to revolve around the line,
keeping a diary and giving the information thus gained to | X X, Fig. 2, as an axis.
the public. Mrs. Treat’s Iatest experience is with bladder- | that,when a north and south pole are opposed, the induction
wort, which she carefully observed, and found ample proof | currents through B and A’ are in the same direction, and
that the little sacks are traps for water insects which are an- | those through B’ and A are also in one direction, By a suit

suspectingly drawn in and then consumed. She found that | able commutator, the currents circulating through the coils
not only small insects were caught, but ““ innumerable moths, |on the stationary msgnet can be sent through those on the
and butterflies two inches across, are held captive until they | armatare, and vice versi. The residual magnetism in soft
die—the bright flowers and brilliant, glistening dew luring | iron is sufficient to start the induced currents. Experiments,
them on o sure death.” Some of these plants she took to | says the American Journal of Seience and Art, are now be-
the house, ““away from atmospheric agitation,” and began | ing made upon the engine.

her experiments, pinning living flies “ within a quarter of
an inch of the most vigorous leaves; in less than an hour
the flies” legs are entangled in the glands. I now take the

long-leaved sun dew, which is more common and a more | make a din in his forge, I suppose the first idea that struck

Seientific dmevican,

' eanght seouraly in the jaws. Dr. Pratt says thnt o few days of
persistont trapping in this way will completely clonn out every
vestige of the gophers from a large farm

A NEW MAGNETO-ELECTRIC ENGINE,

In ordor to Investigate the induced currents produced by
the application of armatures to horseshoe magnots, Profes-
gor W. R. Morso recently constructed the simple apparatus
ropresonted in Fig, 1. This consisted of cylindrical horse

Fig. 1. shoe electromagnots, the
wires of which were wound
about iron cores at the bend
of the iron, 80 a8 to form
practically straight electro-
magnets with cores horse-

shoe in form. A is the
. coil of the electromagnet,
'V"' e and B the induction coil.
D) Upon exciting the electro-
magnet, induction currents
aroso in the coil of fine wire, B, both at making and breaking
the circnit, These currents were measured by a reflecting
galvanometer placed in the cireuit of the coil, B, and were
compared with those obtained from the same electromagnet
by placing a straight armature, C D, upon its poles, and then
exciting the electromagnet,
The results of experimen‘ing show that a marked increase,
amounting to nearly 25 per cent in the strength of the indue-
tion currents, is due to the application of the armsture to the
poles of the electromagnet. The first induced current after the
removal of the armature, which results from again making
the current in the electromagnet, shows the same increased
effect, but the following current, resulting from breaking the
circnit of the electromagnet, falls to its normalamount. This
is noteworthy ns indicating, according to the author, a cer-
tain molecular change in the jron due to the application of
the armature.
Generally, it also appears that the induction currents, re-
sulting even from the employment of straight soft iron arm-
atures which had been carefully deprived of residual mag-
netism, ara more than four times as strong as those obtained
by merely slipping the induction coil on and off the limits of
the electromagnet; and when electromagnet armatures are
used, the efferts far surpass those obiained by non-magnetic
soft iron straight armatures.
Based on these facts, a magneto-electric engine of the fol-

Fig. 2
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It has been found by experiment

A Word to Yo;nz Mechanlics.
‘“ When Tubal Cein began to invent utensils and started to

wonderful fytrap than either of the other species, place a|him—for he must hove been very obgerving in his youth—

struggling fly on & vigorons, healthy leaf; in leas than three
hours the leaf is folded completely around its victim. 1 take
a bit of raw beef, placing it as nearly as possible on the cen-
ter of the leaf; in twelve honrs it is 80 enfolded in the leaf
as 1o be completely hidden from view.” Mineral substances,
bits of chalk, ete., were not at all affected. Noxt sho tried
the round-leaved sun dew, whose leaves clasped & piece of
raw beef in less time.
Killing Gophers.

The gopher is one of the most troublesome pests that the
Western farmor has o contend with, and as difficult of ex.
termination as any. Several inquiries bave been made of us
says The Inter-Ocean, s to the most effective moans of dis.
posing of thewm ; and with a view of finding the most approved,
wo have consulted several farmers who have had extensive
and painful experience with them. The plans for removal have
been s varions as the persons consulted, and have included
poisoning, drowning, shooting, trapping, and other methods,
Bat to our minds by far the best plan is that asdopted and
bighly recommended by Dr. W. A. Pratt, of Elgin, 111, and
seoms the most simple, least expensive, and most offective
of any. He takes u light steel jaw trap, such as In used for
catching rats, and crooks the catch (that passes over ono of
the juws o the pan) alittle, 80 as to allow the jaws to como
nearer together then they do when set for ordinary purpones,
He then sets the trap so that it will gooff easily, and plants
it bottom upwards over the gopher's hole, bringing the dirt
8 little around the edges so that the only apparent passage s
through the jaws of the trsp. The gopher, who generally
comes out with some haste, rushes up, hits his head or paws
against the pan of the trap, which unfastens it, and he is

was that some materinls are goft and easily manipulated,
while others are of a more obdurate and ungovernable na-
ture, und consequently require different treatment at the
hoand of him who would attempt to work them into new
forms, 80 us to mold the shapeless mass to his uses, or en-
graft order and design upon chaos, With the lesson to be
learned from the example of this pioneer of our order in
view, I desire tosay a word to young mechanics that would
have been valuable to me while In the maze of study in the
days in which I was learning n trade,

Eyvory onethat ever learned a trade knows that many a time
he has been without any clear idea of what he was doing,
having merely acted as the machine of a master who was
credited with being a No. 1 mechanic and all which that
should imply, but who just lacked one thing, and that a very
Important one—he did not understand how to tell another
how to do what he could do exceedingly well himself, and, ns
a general rule, got into a passion because his ‘cub’ didn't
do it just to his mind. Now I could drop a word of advice
here to journeymen; but you know, boys, as well as 1 do,
that it i not our place to tell a *jour,’ nnything, for fear
hin dignity might suffer, and ours too in consequence, But
my advice to you is slmply this: In starting out to lenrn a
trnde, mako up your mind to learn and study both at the
same time, This combination of oconpations, it unfortunata-
ly happens, s rarcly sgreeable at fiftoon or soventeon years
of age, when one hag jost left school, and all study is looked
At as something belonging to bygone days, 1 have beon told
by many a young man that work was his portion now, and
that he didn't have time to study, and bosides he w'u "o
tired at night that it was out of the question. My reply to
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‘ But you misanderstand me, my young friand. The les
sons you need to stady now are not tanght in schools, col-
leges, or sominaries, You never seo the books you need to
apply your mind to now in librarios,'

I lny o plece of wood before the earponter and say, “my
boy, that is one of your books." I presenta piece of iron to
the blacksmith in the same manner, and on through all the
branches of mechunism. The carpenter answers:

‘ Why, this is only a piece of pine, or of ouk, and nothing
more.,) The smith will say+ “A bit of iron, and that's all,

But here comes the question, ‘ what do you know of the
nature of the wood, or of the iron, and why should you know
its nature? True, you may be able to work them after a
fashion, and your powers of imitation may enable you to be
a8 good a mechanic as the man who taught you; but you will
never thus, in the nature of things, excel, and excellence is
what every young man should have in view in any pursuit,
for without it you will be termed just what you so often hear
of—only a mechanic.’

Every mechanic should have as thorough a knowledge of
the material he works as has the best chemist in the land;
and this cannot be arrived at without close study and atten-
tion to its every natural feature—strength, power of resist-
ance, and tension; in short, everythiog connected with its
working or transformation from one condition to another.
This knowledge is what is meant when yon hear a man
spoken of as an experienced mechanic."— Paper T'rades Jour-
nal.

@orrespondence.

The Fireless Locomotlive.
Zo the Editor of the Scientific American @

The fireless method of using steam is one of those simple
affairs which need but little experiment to develop its best
results.

Locomotives of this kind with large tanks will probably
prove more economical than those with small tanks, Ifa
tank, 8 feet dinmeter and 10 feet long, is capable, with one
charge, of propelling a car with from 25 to 40 passengers a
distance of 8 or 10 miles, a tank of twice this capacity would
probably do considerably more than twice the amount of
work, owing to the greater body of concentrated power and
heat in proportion to the weight and surface of tank. The
weight of these tanks may be reduced to a minimum by mak-
ing them with hemispherical ends.

A tank of this form, 4 feet in diameter and 15 feet long,
capable of sustaining a pressure of 360 1bs. per square inch
safely, would weigh only about one third as much as an or-
dinary locomotive boiler. A tank of this size once charged
with cold air only, toa pressure of 850 1bs. would propel an
ordinary horse car load of passengers about five miles, if 1
figure correctly; if charged with water and steam at the
same pressure, it would probably propel the same load some
twenty miles. Notwithstanding this difference in expan-
sive power of the two mediums, condensed air might prove
the more economical and satisfactory of the two, especially
in localities where ample water power could be obtained for
condensing the air into reservoirs for charging the locomotive
tanks.

A foreign periodical recently contained an illustrated de-
scription of a car propelled by a series of coiled steel springs
arranged upon a single shaft beneath the car; but nothing
very satisfactory seemed to be developed by this device. At
present there seems to be nothing so likely to supersede
horses on street railroads as the fireless locomotive or a sys.
tem of condensed air engines. When the possibilities of
both of these systems are fully developed, city transit will
be conducted much more cheaply and satisfactorily than it
now is.

Worcester, Mass.

F. G. WoODWARD.

Fire Escapos Wanted,
To the Editor of the Seiontific American:

The French church in which the Holyoke horror ocenrred
was o large wooden building constructed of inflammable pine,
with insufficient modes of exit in case of accident. Under
such conditions, the best fire department in the world is
helpless, and the only possible remedy is to rigidly require
such buildings to be properly constructed. The only door
by which escapo could be made opened inwardly; and as
was the case in the accident at a New York church several
wooeks ago, the frenziod crowd of men, women, and children
prossed ngainst it, barring their only way of escape, and be-
came a prey to the raging flames,

There must bo a remedy for all this. There must be re-
sponsibility somewhere for an arrangement that will erowd
soven hundred strong men, timid women, and helpless chil-
dren into a small church with no sufficient means of oRress
in case of an alarm. The church at South Holyoke is not the
first that has been thus destroyed, and with it the lives of
many human beings; yet that church, and many another
like it, sooms to have been construocted with n apocinl view
to oceanioning a loss of lifo in the ovent of a stampoeds, This
Inrgo and densely packed congregation were quietly seated
in thelr church at a certaln moment; and in twenty minutes
thereafter, seventy-five of their number lny dead and dying,
trampled under foot, orushed by fatal loaps, or blackened by
tho flames that rushed upon them. There was not a person
In that church who conld not,with an uninterrapted passage,
have placod himself in security from danger in the space of
one minute. If the menns of egress had beon sufficient to

cmptdy the church in five minutes, all would have been
saved.

those who speak in this way is:

The estimates for the strength of gallery and floor are
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based upon the largoest crowds they ean Lold, and may be
calonlatod with acourncy, Why should not similar estimatos
and calcalations be made in determining the faeility for emp.
tying a place for public gathering? Why should not the
architect ploture to his mind's eye a great audience strug-
gling for vgress, as woll as standing or sitting, wedged In
togother, on the floor and galleryt There is need for the
law to control these matters. Provision can be made, and it
shonld be compelled to be.  We forbid the bailding of frame
structures in our cities; we malntain, at enormous cost to
the public treasury, and by an onerous tax on private pro-
perty, officient and skillful fire departments; we cover the
roofs of our cities with & network of telograph wires that
summnon, at an instant’s warning, the distant engine to the
scone of a conflagration; wo take every public precaution
against the destruction of property by fire; yot we take none
against the destruotion of human life through the same In.
stramontality, To save some slight expense, an extra flight
of stalrs, or an extra door an a fow convenient wiadows,the
law permits hu~vlrods of persons to be gathered into a pen
from which there is no escape in case of confusion and alacm,
to be seated,as it were,over a magazine that may be exploded
in an instant,

There is just as much danger of fire in every church and
public place as there was in the church at South Holyoke,
Drapery and lights in close proximity may be noted any-
where, [I: chanced there, as it may in any such place, that
the light touched the drapery; that a small stream of flame
shot terror into some ona's heart; that there was a cry, and,
as the contagion of fright increased, a rush for the door. All
this may occur in any place where a crowd is gathered; but

“It is not from every place that, when the rush begins, the
crowd can escape. The crowd could not readily pour itself
out of the South Holyoke church, nor can a startled crowd
so pour itself out of anyone of two thirds of the churches
and halls in this country.

Indianapolis, Ind, L. K. Y.

.

The Motive Power of Light,
T'o the Editor of the Scientific American:

I read in your paper an account of Professor Crookes’ in-
strument for proving the motive power of sunlight. In
Dick's “ Practical Astronomer,” chapter 1, you will find a
description of a device made for the same purpose thirty
years ago, R. L. TAYLOR.

014 Chestnut streot, Philadelphia, Pa.

The following is ths description to which our correspond-
ont rofers:

[From “The Practical Astronomer,” by Thomas L. Dick, LL.D. Pub-
Mshed 1n 1844.)

« Light, though extremely minute, is supposed to have a
certain degree of force momentum. In order to prove this,
the late ingenions Mr. Mitchell contrived the following ex.
periment : He constructed a small vane in the formof a com-
mon weathereock, of a very thin plate of copper, about an
inch square, and attached to one of the finest harpsicord
wires about ten inches long, and nicely balanced at the other
end of the wire by a grain of very small shot, The instra-
ment had also fixed to it in the middle, at right angles to the
length of the wire, and in a horizontal direction, a small bit
of a very slender sewing needle, about half an inch long,
which was made magnetical. In this state the whole instru-
ment might weigh about ten grains. The vane was sup-
ported in the manner of the needle in the mariner's compass,
80 that it could turn with the greatest easo; and to prevent
its being affected by the vibrations of theair, it was enclosed
in a glass case or box. The rays of the sun were then thrown
upon the broad part of the vane, or copper plate, from a con-
cave mirror of about two feot diameter, which, possing
through the front glass of the box, were collected into the
focus of the mirror upon the copper plate. In consequence
of this, the plate began to move with a slow motion of about
an inch in a second of time, till it had moved through a space
of about two inches and a half, when it struck against the
back of the box. The mirror being moved, the instrument
returned to its former situation ; and the rays of the sun being
again thrown upon it, it again began to move, and struck
ngainst the back of the box as before. This was repeated
three or four times with the same success.

On the above experiment the following calculation has
been founded : If we impute the motion produced in this ex.
periment to the impulse of the rays of light, and suppose that
the instrument weighed ten grains, and scquired n volooity
of one inch in a second, we shall find that the quantity of
matter contained in the rays falling upon the instrument in
that time amounted to no more thau oue twelve-hundredth-
millionth part of a grain, the velocity of light exceeding the
velogity of one inch in o second in the proportion of shout
12,000,000,000 to 1. The light in this experiment was col.
lectod from a surface of about three square feot, which re.
flected only about half what falls upon it; the quantity of
mattor contained in the rays of the sun, incident upon a foot
and & half of surface in one second of time, onught to be no
more than the twelve-hundred-millionth part of a grain, But
the density of the rays of light at the surface of tho sun s

than that 8t the earth in the proportion of 45,000 to
1; there ought, therefors, to issue from one square foot of
the sun's surface, in one second of time, in order to supply
the waste by light, ;- }55th part of a grain of matter, that
is, a little more than two grains a day, or about 4,762,000
grainn, or 670 pounds avoirdupois, nearly, in 6,000 yours; o
quantity which would have shortened the sun's dinmetor no
more than about ten feet, if it were formed of the density of
‘water only,
If the sbove experiment be considered as having been ae-

Scientific American,

curatoly porformed, and if the ealoulation fonnded upon It by
correct, it appears that there can be no grounds for appre.
hension that the sun can evor bo sensibly diminished by the
immense and incessant radiations proceeding from his body
on the supposition that light is & material omanation. For
the dinmoeter of tho sun is no less than 880,000 miles; and
before this dinmeter could be whortened, by the emission of
light, one English mile, it would require three millions one
hundred and sixty.olght thousand years, at the rmate now
statod ; and before [t could be shortened ten miles, it would
roquire a period of about thirty.one millions of years, And
although the sun were thus actuslly diminished, it would
produce no sensible effect or derangement throughout the
planetary system, We have no reason to believe that the
system, in ita present state and arrangements, was intended
to endure for ever; and before the luminary could be so far
reduced, during the revolutions of eternity, as to produce
any lrregularities in the system, new arrangements and
modifieations might be introduced by the band of ¢he All
Wise and Omnipotent Creator. Besides, it is not improbable
that a system of menns is established by which the sun and s11
the luminaries in the Universe receive back agsin a portion
of the light which they are continually emitting, either from
the planets from whose surface it is reflocted, or from the
millions of stars whose rays are continually traversing the
immense space of creation, or from some other source o us
unknown."

Our FPatent Systom.

““ A Defence of our Patent System,” and “ Our Country’s
Debt to Patents,” are the titles of two essays, written res-
pectively by Mr. John 8. Perry, of Albany, N. Y., and Mr.
H. Howson, of Philadelphia, and published under the auspi-
ces of the United States Patent Association, in a handy vo-
lume, by J. R. Osgood & Co,, of Boston, Mass. Mr, Perry’s
paper is a reply to the speech of Hon, H. B, Sayler, in the
House of Representatives, last winter, in support of a bill
permitting the free use of any article made under a single
patent, on the payment of a royalty of 10 per cent and the
filing of a bond by the user, The object of the measure was
the prevention of such monopolies as those controlled by the
sewing machine ring and the hat body people; but the pro-
visions advocated, as we remarked in commenting upon them
at the time, were objectionable and contrary to public policy
for a variety of reasons, which need not here be recapitulated
as the bill was not passed.

Mr. Perry does not confine himself to showing up the dis-
advantages of Mr. Sayler's proposition, but goes furtherand
denies, in tofo, the latter gentleman’s statements as to the
profits made by the various industries involving the manu-
facture of patented articles; and he fortifies his denials by
the testimony of a number of manufacturers and inventors,
and by the assertion that the census returns, from which Mr,
Sayler gathered his statistics, are entirely unreliable. There
are several points in Mr. Perry’s statements as to the profits
of the sewing machine people, and those of various other ma-
nufacturers, which are open to eriticism; but, in the main,
his views on the general subject of our patent system are
sound and able. He says, very truly, that “a patent law
compels the inventor, if he would avail himself of its bene-
fits, to make the inventions known by spreading out & minute
description of the same upon the public records of the Office,
and, if he would reap pecuniary advantage, to publish them
to the world, thereby giving an opportunity for their general
adoption, In no sense can a patent be considered an
injustice to the public, because it takes nothing from them
which they had ever before possessed;on the contrary, it
gives them something new, some increased facility, some
more advantageous method, a cheaper substitute for a rare
and costly article, . . In proportion as the patent system
has stimulated and developed inventions among our people,
have our mechanical arts risen in importance, until our pow-
er in this direction has become recognized throughout the
world."

Mr, Howson's essay will, without doubt, interest every one
“vho is himsell interested in patents, He deals with the
subject in a practioal and lucid manner, and his remarksare
woll worth careful perusal. Wae give an extract below, and
shull presont other selections in future issues,

“ Weo constantly hear tho word ‘patents’ from the mouths
of tho manufacturer and mechanic, the wholesale merchant
and rotail dealer, and the farmer, and always in connection
with something that is novel, or of superior quality, or some
thing that can be obtained at o chieaper rate than usual,
Now and then we hear the word uttered in contemptuouns
tones by disappointed speculators, jealous manufacturers,
men who would invent without belng inventors, or by those
who would attempt to curo the minor evils always accom-
puanying oven the most sulutary and benoficent systoms of
public poliey, not by atwacking these ovils in detail, but by
the disorganization of the whole system,

Common as the word Is, thore are fow who are aware how
intimatoly related patents are to our present woll-being and
comfort, how much wo owe to patents In the past, how much
wo have to hope from them in the future, and how intimate-
ly they are interwoven with our whole soclal systom."

WHAT FPATENTS IAVE DONE FOR US,

‘1 proposo to show how grateful we ought te be for our
patent system, not by any elaborate investigation of different
branches of industry, not by any lengthy historical and sta-
tistical researchies, but by confining my remarks to familiar
objeots within my roach in the room which I now ocenpy—a
library furnishod with the ordinary accossories which a pro.
fessional man roquires.

There Is o tapestry carpot on the floor, n carpet with a tasty

pattern woven in brilliant colors, Twenty-five yoars ago, a
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skilled workman could weave by hand two yards per day of
& carpet like this, but not equal in quality ; and now & single
power loom will weave twenty yards per day. * The carpets,
moreover,” to quote the words of a well known suthority,
‘aro more exact in their figures, so that they are perfectly
matched, snd thelr sorface is smooth and regular. They
surpuss, indeed, in their quality, the best earpets of their
kind manufactured in any other part of the world.’

To-day these superior carpets can be purchased st half the
cost per yard charged for the inferior hand-made earpets of
thirty years ago; thatis, if we take into sccount the differ-
ence in value of money then and now,

To what shall we attribute this rapld progress in the man-
ufacture of carpets? To Erastus B. Bigelow, you will say,
I shall not be detracting from the merits of this great Amerl-
can inventor in saying, as [ believe he himself would say,
that the rapid progress of this manufacture is duse quite as
much to our patent system as to Bigelow's ingenuity,

This accomplished patenteo spent years of studlous appli-
cation in the production of his loom. Where was the incen-
tive to this lnborious mental task? The reward which our
patent system held out to him. Where was the incentive
for capitalists to invest money in the manufactare of these
carpots on a large scale? The security which patents af.
forded for the investment. Mr. Bigelow, although the most
prominent inventor in this branch of industry, was not the
sole contributor to its progress. Crompton and hosws of other
patentees, have aided in bringing this manufacture to its
present perfection, or rather to its present state of excel.
lence; for wo cannot foreses the end which perfection im-
plies, 'We must look for further improvements, based on
future patented inventions, providing progress is not ob-
structed by legislation tending to destroy the motive to in-
vent, Ttis safe to say that better carpets may be seen to-day
in the cottages of hardworking artisans than were found
forty years ago in the houss of the wealthiest citizens; and
this is due to the ingenuity called out by the incentives
which patents have presented, and continue to present. It
is not the wealthy alone who are gainers by our patent sys-
tem; it is the masses who derive the greatest comforts from
that source.

Before I leave the carpet, let me say that its greater dusm-
bility is insured by a cheap patented lining, for different
styles of which a dozen or two of patents have been granted,
and that the carpet is secured by patent fastenings, on the
production of which much ingeauity has been expended ; for
patents for these little devizes can be counted by the score.”

To be continued.

The Inventor’s Paradise.

“‘ A thousand patents,” says a London writer, ‘“ are granted
every month in the United States for new inventions. This
number exceeds the aggregate issue of all the European
States, yet the supply does not equal the demand, and the
average value of patenis is greater in America than in
Europe by reason of the vast number of new industrial en.
terprises and the higher price of manual labor. A hundred
thousand dollars is no unusual consideration for a patent-
right, and some are valued by millions. The annual income
from licenses granted on the Blake sole sewing machine is
over three hundred thousand dollars, and other patented in-
ventions are equally profitable. Inventors are encouraged
by the moderate government fee of thirty-five dollars, which
secures an invention for seventeen years without further
payment; the rights of patentees are generally respected by
the public; and no national legislator, with a single excep-
tion, has ventured to propose the abolition of & system which
at once secures substantial justice to inventors and proves of
incalculable advantage to the nation."

GurrA PERCHA and india rubber are brought hither chief-
ly from Brazil and Columbia,

&

DECISIONS OF THE COURTS.
Suprome Court of the Unitod States,

PATENT PAFER COLLAX, —~THX UNION PAPER COLLAR CONPANTY  AFFELLANTS,
8 ISAAC VAN DEUSAEN, JOIN VAN DREUSEN, AND HEXEY BOKNXEN, PART-
NERS, AS VAN DEUSEN, DOENMER & ©O.

[Appeal from the Circult Court of the United States for the Southern
District of New York.—Declded at the October term, 1594, )

The purpose of & relssue s to render effectual the actual Invention for
}vmch the original patent should have been granted—not to {ntroduce new
eAtures. :
Theretore In an application for rel . parol fs not admissidle
1o enlarge the scope of the invention beyond what was de-cﬂbd.mlg:ed.
8““““&“?"’ indicated In the original specification, drawings, or eat
co model.
Whether a relssued patent i for the same Invention as the nal
upon whether tho apecitication and drawings of the relssucd patent are

St

Srat
stantially the same as those of the original; snd If not, whether the omis-
alons or additions are or are not greater than the law allows to cure the de-
fectof the original,

Where the original patent for improvement in paper shirt collars, fnmed
mrdm: Aél uv':no‘ May u: lsld. stated the Invention w'"h ntnt:-

the ¢ of parchment pa) paper

Ing: :rfd second, In coating one or both sides of the collar with a thin var-
nish of bleached shellao to give smoothness, strengih, and stiffness, and to
ropol molsture, the clalm belng for ** & shirt collar ¢ of parehuent paper,
and conted with yarnish of bleached shellac, substantially as described. and
e b parsiient pupeh, Of Sad peopercd. With, aaimal eisine, cod
paper other than parchmen %
anlzn does not n':uln cl!..hﬂ?:nl.e of the colh:::%o coated with a
of bleached shollac for an, rpose, the clatm belng for ** lar made
long fiber paper, subatan auch as Is above doacribed, '’ Is for a different
fnventlon from that embodied fn the origioal patent,

Articles of manufuoture may bo now in the commercial sense when they
Aro Hot Bew in m'o sense of tho patent law,

Now artioles Are not p blo a8 new manufac unlosa
ot the. that the production of the new -m'mﬁmm
DECOASATY L0 COD~

T, or

it appears {n the given case
tn=pelurcln of In‘\‘tul!ou or alscovery beyond what was

nfuu um-u!:rc 21.1 mul(uﬂ I
LA Ars made Yans, from
ing lhpem. were {dentlecal In form -ln’elnn. l‘ﬁ'm

1
revioualy made of linen, paper af different 1y, and of other fabrics
did not | t sed b th
Frie d s ot in S reotier i
WA .
l"‘rlw relation of employer and employd, In regard to the origin of Inven-

, stated.,
“"‘l%.c ;b]ocl in turning down nooun‘i:n a curved line instead of & stralght

At “SBer i Apgearcs at e Bl
or all linen, neo, whe n
over on a curved e to nmvcn.lpm o Cravat:

Held, that It was not
collars of
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nlum“la Lo apply the same mo't‘l'o 5 turning down to
rand linen,
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Improved Low Wator Indleator.
James Hardiog Brown, Porter's Mills, Wis.—~This {s an improved

Improved Pantaloons Block.

James McCurdy, Look Ia Pa.—This invention roiates to an
tmproved s Dlock for forming and ironing pants, and 1t
consists of a forming blook made of a front {ntermediate wedgo
and a baok part, and provided with a locking bolt at the broader

clamping

end, and a bottom-stretching devioe at the narrower end.
Improved Horseshoeing Harness. Sl

Issac P. Plckering, Table Grove, T1L—This consists in a 80
construoted that tho foot on which the shoe is to be placed is held
up and fn proper position by dmwing upon a draft strap, thus
avoiding the necessity of holding up the horse's foot {n tho usual
mannoer,

Improved Raflway Switch,

Minter H. Davidson, Pruntytown, W. Va.—This il {8 made with
a broad base plece, designed to keop itin place when it s moved
back and forth. The operating lover plays longitudinally through
a olip in which are two oblique holes, which the rounded end of the
Jever enters, and is locked by a pin. A rod connects the lover with
the rall. To change the rail, the locking pin is withdmwn, and the
Jever is pulled back from the hole it now occupies, and Is turned on
fts fulerum pin. This, while shifting the rail, brings the end of the
Jever to the other bole in the clip, into which it is pushed and locked
by means of the pin, as before. By this arrangement thoe ndjustable
rail cannot be changed or moved until the lever is unlocked and
ohanged to the other hole n the clip, and so on for each change

Improved Spring Bed Bottom.

Alva P. Brown, Texas, O.—This invention consists of arched slats
resting at tho ends on cross bars, which yield to the end pressure of
tho slats by means of rubber springs. Over the arched slats are
borizontal slats fastened at the middle, and resting at the ends on
cross bars supported by cofled springs on the movable rests of the
arched siats,

Improved Sand and Gravel Separator.

Nicholas J. Keller, Pittsburgh, Pa.—~This invention improves the
construction of the sand and gravel separator for which letters pat-
ent were issued to samo inventor May 21, 1872. An elevator dis-
charges the sand and gravel upon & concave wire screen. The
screoen is set at an inclination of fifty degrees, and is agitated from
the driving mechanism of the clevator. Another elevator serves as
an endless chain pump to raise wator and discharge it through upon
the screen.  The finer parts of the materfal pass through the soreen
into & trough, while the conrsor parts slide down the screen board,
and the finer parts of said refuse drop through the holes in the lower
part of the aid screen board. The lumps of coal and other coarse
refuse drop from the lower end of the screen board into a flat or
other suitable receptacle. The sand and finer gravel, that pass
through the soreen, slide down the Inclined spoutinto a box, whence
they are taken by another elevator, and discharged upon an Inclined
glide, down which they slide into a convenient receptacle. The
elevators last mentioned may be stopped without stopping the sand
elevator and screen

Improved Plant Protector,

Mrs. Martha E. Slocum, Hornellsville, N. Y.—This is a device by
which flowers and other plants may be protected against freesing
in cold weather. It consists of a hollow tapering standard placed
on legs with side openings and shelves at different hights, on which
the plants are placed to be heated by a lamp under the standard.
A top cross plece supports a covering thrown over the whole to
prevent escape of heat and molsture.

Improved Door NMat,

Orria Rice, Adrisn, TIL—The Invention relstes to s mat formed of
oorn busks or analogous materal, and a back plate having sorew-
shreaded holes into which the tufts or bunches of busks are screwed.

Improved Blank for Corrugated Paper Boxos,
Albert L. Jones, Brooklyn, N, Y.~The invention oconsists in the
formation of blanks of corruguted paper, by cutting the paper to
the size of the designed box, and then creasing the blank across the
on one or both sides, wherever the blank Is to be
turned or bent to form the angles of the box. The blanks thus pre-
pared may be packed or transported from place to place, and form
an article of commerce, and allow the boxes or canisters to bo made
where they are used.
Improved Portable Lighter.

Jobn A. Watson, Lexington, Mis.—The invention contemplates
the Introduction to the public of & very simple and useful devico
by which a person may quickly strike a light In the dark, It con-
ista in & matohbox baving three oells which recelve respootively a
folding candlestick, s lot of matchos, and & spare candle.

Improved Washing Machine,

George 8, Jones and Denjamin P, Kidd, Russeliville, Ky.—This in-
vention relates to certaln lwproy ts In washing machines ; and
It consists In the pecullar construction of the rollors, which are
formed of end plates connected by small detachable metallic rods
that are pamed through seotions of rubber tubing, which serfos of
rubber-covered rods forms the periphery of the rollers. When the
poripbery of the roller beoomos worn, the rods are turned and a new
:.ol rubber presented to constitute a new periphery for the

Improved Fertilizer Distributor,

Clemon Balley, Kinston, N. (.—~The Invention coosista In a hand
sower conslsting of & hoppor having a bottom slot, and a ermnk shatt
baving biades and & long tube, wherely the fertilizer or a ground
or powdersd substance may bo discharged close to the bottom of
furrow or surtsce of ground, and with perfoct regularity in the
most windy weathor,

Improved Washing Machine,

Thomas Addison and Jumes T, Yates, Ellfoott Clty, Md.—This in-
yention relates to cortaln Improvements in washing machines whioch
are dowignod to simplify the construction of tho same, and lesson
the wear and tear of the clothes. It consists of & receptacio for the
water, baving inside, and resting upon ita bottom, s false bottom,
upan which are disposed the clothes. Upon the Inner sides of the
machine are partitions which form lateral chambeory that open Into
the mala compartment both above and below the clothes. Pitting
in this main compartment and moving vertically in the same, abave
the clothes, is & large plunger which Is pivoted o and opersted by a
vortioally moving lever, In the of the plunger isa down-

opening valve of large slze. Asthe lever is oparated the | bolts passing through slots (n sald clovisos, 8o that thoy may move
whier I foroed viclently through the clothes, down the false bot- | forward to takeo up the wear, Tho rear eods of the olevises projeot
tom, up the lataral chambors, and falls over the top of the partitions | in the rear of half-round end projections, and have rollers plyoted

1nto the maln compartmont, snd through the yalve upon the clothes | or blooks attached to them, whioh bear against sald balf-round
for & repetition of the same wotion upon tho next sroke of the | projections, The whiffotreos are pivoted to the forward part or
Jover, bow, ar are rigidly attached to the upper arm of sald clovisos,

‘Dunlap, Towa.—This {nvention consists In & | at the sme lovel. Italso bas an alarm whistle, to give an alarm

water gngo for steam bollors, which s provided with a governor for
regulating the supply of water and thus keoping the water nlways

when the water rises to high wator mark or sinks to low wator
mark. Itis free from gearing upon the inside, and thus is not la-
blo to stick or work bard,
Improved Carringe Clip.
Alfred W, Doty, Windham Center, N, Y, —8implo and inexponsive
springs may with this arrangement bo used, the springs belng in
pomo form or othor Intorposed betwooen the bars and tho body or
fittings attached thoroto, The [nvention [ncludes an Improvement
of the motalllo Attings, by making them In malleablo {ron to econo-
mize in the cost of them, and consists essontially of the contrivance
of thom to boe applied or assembled with the other parts without
special ftting, exocopt In the shaping of the woodwork and the pre.
paring of it as to size, also in the fitting of a few rivots or bolts,

Improved Machine for Washing Printers’ Rollers,
Thomas Mulr, Glasgow, Scotland.—This isan Improved machine
for cleaning, In a rapld and rollable manner, printers’ rollers from
all adhering ink and other impuritios; and it consists of a cylinder
that rotates (n a trough, with lyo or other washing matarial, teans-
ferring the same by {ts rotary and stmultancous latorally vibrating
motion to tho rollers hung to quadrantal arms that are fixod to n
ghaft, and thus may be swung on or off the oleaning oylinder, ns
required. Fixed to the shaft from below s a lateral plate, whose
outer edgoe assumoes o downwardly Inclined position on raising the
arms from the eylinder, and whose inner odgo comes in contact
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Improvod Lumber Dryer.

Phillpp Ploffor, Now York olty,—~This invention rolates to an fm-
proved appartus for drying lumber of varying thioknoss within
short time by the influence of pressure and heat; and it consists In
Introducing the boards botween press plates hoated by steam, and
provided with a perforated face lining, with conneoting grooves at

lthc t:"m:ct' side, for admitting the escape of the molsture In the
umber,

Improved Corn Sheller,

Frolinghuyson H. Hunter, Heltonville, Ind.~The lnvention is an
improvement in the oluss of corn shellers having a ribbed
ovor which tho oars aro deawn by hand to free thom of the kernels,
A ohafl box, which is formed of a sheot motal plato, 18 applied be-
neath the ribs of tho sholler to catch the kernol husks or ohafl that
becomes soparated from the cob.

Improved Coffee Pot,

Iiohnrd Taw Bate, Adrian, Mich,—The coffee pot Is seated by a
bottom extension in the open top of the kettle. A ocentral tube
oxtends vertically from a bottom aperture to about the hight of
the coffee pot, and is provided with a detachable strainor, having a
perforated bottom for the ground ocoffes. A detachable cap Is
attached to the contral tube of the strainer, and sorves to throw
tho steam on tho ground coffoe. A vessol with cold water s placed
on the top of tho stealnor for oondensing tho steam passiog from
the kettlo through the tube to the strainer, The condensed steam
drops on tho coffeo, and posses through the perforated bottom
of the strainor Into the body of the pot below the same.

Improved Washing Machine.
Bolomon Wells, Brownsville, Ky.—This improvement relates to

with the samo. The arms are held to tho oylinder by a notohed
lever scoured to thelr shaft and resting on a cross bar of the framo-
work of the machine, and these are kept in an upright position by a
hook that drops into a notch in the lever. Perforated water pipes
are armogoed vertically above the rollers to throw a spray of water
on them, the drip water being prevented by the inclined plane from
running into the lye trough.

Improved Folding Table,
Franklin C. Wheeler, 8t. Josoph, Mo.—By suitable construction,
enabling the four logs to be brought (nto the same plane, tho table
top may be turned down against and parallel with the sald logs,
folding the table into a very compact form for storage or trans-
portation.
Improved Step Ladder.
Henry P, 8tiohter, Pottsville, Pa.—This Jadder has the upper ends
of its brnoe loge held by hooks In groove seats of the body, to pro-
yvent the brace from slipping or folding up.
Improved Log Sleod.
Hiram 8. Bartlett, Midland, Mich.—Suitable construction allows
the runner to adjust itself to uneven ground, while the beam is held
in place by a reach passing from the forward beam to the hind one.
A saddle also strongthens the runner, and renders it less liable to
split or break.
Improved Harness Knife.
Alexis Friderick, O'Fallon, IIL.—-This inveation relates to eodge
splitting and beveling knives for beveling both edges of astrap;
and it consists of a straight blade fastened obliquely to the guide
roller for splitting one edge at a time, #o that straps of different
widths may be split. It Is also provided with two outting edgoes,
contrived so that, when one end of the blade is dull, the other may
be used by shifting the blade upside down.
Improved Step Laddor.
Jacob Bilauvelt, Blauveltville, N. Y.—This ipveation consists of
connecting or jointing plates or hinges for jointing the ladder and
the braces togother at the top, so contrived that they will lock when
the braces aro adjusted to hold the ladder in the position for use,
The invention also allows the braces to fold up to the ladder for
storing away, and will look them {n that position. The devioe fur-
ther consists of plates contrived to allow the braces to swing up
into line, or nearly so, and to lock thom in that position, so as to
utilize sald braces for an extension ladder.

Improved Apparatus for Capsuling Bottles.
Antoine Bosquet, Paris, Prance.—~This invention relates to Im-
proved sppartus for fixing metallic capsules on bottles and other
necked vessols, the apparatus belonging to that olass in which the
necessary pressure is appliod to the capsulo through the modium of
water or other fluld acting on an elastio diapbragm or chamber of
india rubber brought (n contact with the capsule.

Improved Lamp Extingulshor,
J. 0. Soderstrom, Pepio, Wis.—The invention consists in two op-
positely coneaved, but differently slzod Jaws, ono folding within the
other, a spring armuged in & carve bohind and attached to the jaws
#0 88 to slide them forward, and in arms that move on the insido of
Jaws {n order to spread them apart.
Improved Water Filter,
Charles B. Cooper, Nashville, Toun.—As tho water to bo filtored is
admitted into and rises in an upper vossol, it flows through a siphon,
n perforated cono on the short arm of which provents the coarser
Impuritios from entering the sald sipbhon. The water Is further 1.
tored as it flowy from the siphon through a sponge and perfornted
cone on the long arm Into an inner cylindrical vessel. Thence the
water passes through alargoe perforated cono at the bottom Into
the space botween the vessels, risos through tho sand and gravel in
sald space, and overflows luto a concave ring through the holew, In
which (t flows into the middle part of the space botwoen other lnner
vemsols, peroolates through the gravel and charcoal in sald spaoe,
and flows out through the holos in the bottom of the lower vossol
into a recolver placed beneath It
Improved Marrow.
Addison H. Whitesdde, Onargns, 11L—This I8 a right-angle-shapod
tooth, one end of which ia lot Into the harrow frame obliquely to
the cross sootion, and confined by a staple. The latter holds the
tooth porpendicular when the bharrow ls drawn by one end, and
allows It to swing outward and backward obliquely to the Hne of
the beam, and also (o the horfzon whon drawn by the other ond,
thus combining two differont harrows in ono, The staple is sooured,
5% 88 to boe readily dotachod, by & nut on one of the prongs, which
goes through the beam, to aliow of taking out the tooth readily.
fmproved Nut Look.
Horaco L, Hoaton, Lilly Chapo), assignor of ono half his right to
Benjamin F, Roborts, of West Jofferson, O, ~This consists of & nut
with a grooved shank, In connection with a double spring entoring
into grooves at opposite sides of the shank, Bald spring is readily
detached for removing or applying the nut by an intecmediato piv.
oted cam plece with handle part and drop plo acting thervon for
sproading and retaining tho same.
Improved Whiletreoe,

Jamos Harding Drown, Porter's Mills, Wik —Clovises are placed

upon the end parts of the doubloetree and pivoted to said ends by

the combl of a sories of vertically adjustable rollers, the Jour-
nals of which work in slots formed in the sides of the suds box, and
o series of lower fixed rollers supporting the series of adjustablo
rollers, and provided with crank mechanism, whoroby both series
or sots are rotated togotbor,

Improved Boer Oooler,
Wonzel Toepter, Milwaukee, Wis.—This invention conslsts of n
fan having a hollow and perforated shaft with pipe connections at
the ends for recolving cold alr from other blowers arranged over
the vat containing tho beer on trucks, which are caused, by suitable
machinery, to reciprocate the fan and rotate it at the same time, o
as to agitate the beer and cool it by the alr delivered from the
shaft. A bent tubo Is mounted on the trucks, with pipe connec-
tions for conducting ocold water through the beer as a further
means of cooling it, the pipe being contrived to move along in the
boor or over it. Theroe i3 also 0 new mode of fastening the bottom
sheots of the vat togother by key clamps and a couple of steips of
meotal fastened togother, between which the edges of the bottom
plates are wedged by the clamps.

Improved Plow,
Francis R. Bell, Marshall, Toxas.—The object of this invention is
to furnish plow mold boards to which the black land of Texas and
other similar solls, will not adhore, 50 that a furrow can be turned,
however sticky and waxy the sol]l may be. The Invention consiets
in a wooden mold board for plows, saturated with oll, and provided
with & number of oll-receiving holes or reservolrs In its edges to
keep it saturated.
¥mproved Truok for Brick Yards,
Baward Noonan, La Balle, IIL.—This is an improved truck for
bearing off bricks in a brick yard, so constructed that the shafts
may be roadily detached from one truck and attached to asother
without unhitching the horso from the said shafta.
Improved Portable Medicated Hot Vapor Bath,
Robert R. Roberts, Hot Springs, Ark.—This is a box which en-
closes the body of the patient, containing an sdjustable sest and
foot rest, and also devices for warming an incoming curreat of air
before the same reaches tho person of the bather,
Fmproved Miner’s Lamp.
James Sawyor, Froeburg, IlL.—The lamp is filled with sponge, ex
oopt & well in the middle, from which the eponge I8 beld by a spiral
wire, to allow the wick to extend down into the lamp. The lower
end of the wick tube is funnel-shaped, and the wick is flared out
thereat to the sides of the well, to touch the sponge, so as to draw
the ofl held In it. The flame regulator consists of a tubular sleovo
on the upper end of the wick tube, to alide up and down along the
flame, and has a rubber-spring ring to hold it fast. There is a hook
for conneocting the lamp to tho hat of the minor, and a spring for
soouring it. With this improved lamp, miners can sately burn gaso-
lino and other light products of petroloum, which are much cheaper,
and give better light, than the lard oll commonly used.
Improved Hameos,
John G. Eberhard, Akron, Ohfo.~This (nvention consists of a
now manufacture of hames for harmess, the same bolog a hollow
hame of cast metal of ductile character, or iron malleablelzed, the
objoct being to obtain the roquisite size for strength in such material
without too much weight.
Improved Crib.
Honry Duttenberg and William K. Hodgoes, Momphis, Tonn.—The
{fmprovement rolates to the arcangemont of a sliiding block and o
olnmping-scrow hook with tho slatted front rall of a orib, whereby
sald hook may be adjusted toward or from one which s stationarcy,
thus adapting the orib for attaohment to bedstead ralls of irregular
form.
Improved Clothes Dryer.

Georgo Bent, Senoon, Kan.—This consists in a drying frame which
will freely rovolve with thoe wind, or may be placed or adjusted to
tako advantage of the sun in drylog olothes. Tho dryer can readily
be dotaochod from the post with the clothes furled and carriod under
aholter {n case of storm.,

Improved Gas Burner,
Coleman D. Payne, Mosolle, Mo.~The gus passos through fro
ohambers and Intermedinto perforntions and passagos, so arranged
and constructed as to countermoet the pressure fNrom the gas reser-
volr and to admit a gontie and steady current to the burner.

Improved Imploment for Loading Wire Arms.

Omon D. Phillips, Lisle, N. ¥, ~This (& s gun-loading device for
sportamen, by which muzle-loading guns may be charged with
groat mpidity ; and (t consists of a muxslo cap, with revaolviog
oylindor, and a sllding rod, by which the chargo is oarried (nto the
muezle for being rammaod down,

Improved Gas Purifier,
Joseph D, Patton, Trovorton, Pa.—This dovico conslsts of ono or
more sorubbors looatod outside of a gasometer tank, lo connsction
with condensing chambers benoath the sarfuce of the water within
the tank, for removing condensablo mattor and clonnsing the gns.

Tmprovod Saw Guard,
Dwight Graves and Charles 0. Howes, North Mase.—
The guard has its under side made clroular to with the
dlamoter of the saw. The foot, which s hinged to the stationary
stand on tho guard, (s sormted sud rests upon the ploce bolog
sawn for proventing tho rising of sald plece, and to hold it fiemly
{n position, Whon this foot I8 not required, it can bo thrown back
on the guard out of the way, Any othor sultable dovices may be

employed to render the saw guard adjustable as to hight,
10 the dlametor of the saw or Wight of the room,
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Buginess and Rergonad,

Charge for Insertion under this head {s $1 a Line,

m dries greon lumber (o 2 days,and {8 tho
only%hup Houne Furnaco. H. G. Bulkloy,Cloveland, O,
ondlay Portable Engines. R, H. Allen & Co,,
Now York,Sole Agenta of thisbost of all patterns,

For Salo—Large lot second hand Machinists'
Tools, cheap, Send for lat. 1. i, Shearman, 45 Cort-
andt Btreet, Now York,

Mi from 50 ota, to $500, for Sclontific
nyestigation and home amusement. Magnifylng Glasses,
Spy Glasses, Teloscopes, and Lonses. Prico List free.
MoAlllster, M'f'g Opticlan, 49 Nassau 8t,, New York,

$25 to 850 per day to good agents to sell Well-
Toring l(nhluery. A Horse Boros from 1010 48 (n, dlam,
#ond for pamphlet. Pump & 8keln Co,, Belleville, 1,

Wanted —Situation a8 Draughtaman, Good ref-
orenco, Address O, H, Loo, Easton, P'a,

The Original Skinner Portable Engine (lm-
proved), 2to 8 L, L. G, 8kinner, Erlo, Pa,

Chemicals for Making Self-Acting Copying Pa-
por, 50c. Address B, Ford, Mendota, I,

For Sale—1 now 3 ft. Tron Planer, chuck & coun-
tershaft, pr. $325. Davis Lovel & Tool Co. Springfeld,Ms.

To Rent—Maochine, Bofler Shop, and Foundry.
Machine Shop, bullt of stone, S0x%0, Two Storfes and
Basoment; other bulldings proportionately large. 25
horse power new Amerfcan turbine wator wheel, Lo-
eatod (n a village of 2,000 Inbabitants, with two Rallroads,
and In the heart of Western Now York., Tho bulldings
and power are well adaptod for any manufucturing busi-
ness. Reason for renting, removal, Address A, G.
Ridloy, Pholps, N, Y.

Wanted—Catalogues of best Paper Making Ma-
chinery. Address Lock Box No, 1, Knoxville, E. Tenn.

Geo. P. Rowell & Co's Advertlsing Agency, No.
41 Park Row, Now York, recelves adyertisements for all
the newspapers In the United States, at the lowest cash
Tates, furnishing circulars and estimates free.—{Brook-
Iyn (E. D.) Times.] 1t s a model business house. They
glve more for tho money than any other house in the
world, —{Olty Item, Philadelpbia, Pa.]

Wrought Iron Pipe—For water, gns, or steam.
Prices low. Sond for list. Balley, Farrell & Co., Pitts-
burgh, Pa,

J. S, Mundy’s Pat. Friotion Hoisting, Pumping,
and Mining Engines 5to 60 H.P.,7 R.R.Av. Nowark,N.J.

Woolen and Cotton Machinery of every descrip-
tion for Sale. Estimates furnished for erection of Facto-
ries of any size. A, C. Tully, 55 Dey Street, New York.

A Permanent Situation Wanted by an experi-
onced Pattern Maker. I. C. Carter, Fort Wayne, Ind.

Rights for Sale—Wooden article. 2047, N.Y. P.O.

Camp Lounge, $5. C. L. Co., Troy, N.Y., and Nor-
walk, Ct. N. Y. City Salesroom, 177 Broadway.

For the best Animal 'l‘npintheworld,m
John Duuine, L{ ville, Co.,

For Sale, or on Boyall:y—Two Patents, Station-
ery Articles. Address Key Box, Spartenburg, 8. C.

A Machinist and Draughtsman, acquainted with
Erecting Ol Gas Works, 15 years' experience as foreman,
wants employment. Letter Carrier 85, Philadelphis,Ps.

Room and 12 Horse Power to Let. Good Ship-
ping point. Alnslie & Masten, Toledo, Ohlfo.

Money made by Consumers of Steam and Agents,
with Fonn's Feod Water Heater snd Purifier. Send for
Qlreular. Pamp & Skeln Co., Belleville, I1,

Walrus Leather Wheels for polishing all Metals.
Greone, Tweed & Co,, 18 Park Place, New York,

Small Gray fron castings made to order. Hotch-
Kiss & Ball, Foundrymen, West Meriden, Conn.

¥ Book-Keeping Simplified.”"—The Double-entry
syatem briofly and clearly explained. Cloth, $1. Boards,
75 cta. Sent postpuld, Catalogue free. D, B. Waggener
& Co,, Publishors, 424 Walnut St., Philadelphis, Pa.

‘Wood Planers—¥Five 2d H'd for Sale Cheap; 1
%4 H'd 0 H.P, Boller. Wm.M.Hawes, Fall River Mass.

Saw Yo the Saw ?—3$1,000 Gold for Hand Sawmill
to do same work with no more power Expended. A. B,
Cohu, 197 Water Bt., New York..

Moss Agates, Petrified Bones, Wood, Shells, and
other curloslities, will be sent C. 0. D, by 8, H. Wright,
Church Buttes Station, Winta Co., Wyoming Ter.

Scale In Dollers Removed—No pay till the work
{8 done. Send for 34 page pamphlet. George W. Lord,
Fhiladelphis, Pa,

Hotohkiss & Ball, West Meriden, Conn., Foun-
drymen and Workers of Shect Metal, Wil manufacture

n royalty any Patented articles of merit,

Wanted—To soll & half interest in a large, well
established business, secured by original patents. C. H.
Kirkpatrick, Lafayette, Ind,

Blake's Belt Studs are the best fastening for
Leather or Rubber Belta, Greene, Tweed & Co,, 18 Park
Place, New York,

The Best Wooden Pulley made; fastens without
koyn or set scrows. Adjustable Dead Pulleys stop loose
pulloys nnd belts when muchinery to which they belong
s not In motion, Cold Rolled Bhafting, Improved Coup-
1ings and Hangers, A. B, Cook & Co,, Erle Pa.

File-cutting Machines. C. Vogel, Fort Lee, N. J.

Grind Winter Whut—Now Process, John Ross,
Willlamaburgh, N,

Dickinson's Pntant. Shaped Diamond Carbon
Poinis and adjustable holder for worklog Stone, dressing
Emery Whools, Grindst &o,, 61N ot., N. Y.

Boult's Pnnouns, Moulding and Dovetalling Ma-
chine s a complete Send for pamphiet and sam-
ple of work, B, C. Mach'y Co,, Battle Croek, Mich.

Plpo and Bolt Threading Machines, Prices from
$50 up, Address Emplre Manufacturing Company, 4
Gold Btreut, New York.

Johoson's Universal Lathe Chuck. Medal award-
ed by the Franklin lostitute for ** durability, Armness,
and sdaptation to varlety of work.'" Lambertville Lron
Works, Lambertyille, N, J.

For best Bolt Cutter, at greatly reduced prices,
address H, B, Brown & Co., % Whitney Avenue, Now
Haven Cobn,

Amorican Metaline Co., 61 Warren 8t., N.Y, Oity.
Girindstones, 2,000 tunsstock. Mitchell, Phila,,Pa.

Bmoall Tools and Gear Wheels for Models, Lis
freo. Goodnow & Wightman, 28 Cornhill, Boston, Masa,

The *Bolentific American” OMoee, Now York, 1s
Attod with the Miniature Electric Telegraph, By touchiog
1ttle buttons on tbe doaks of the managers. sgnals are sent
10 persons 1o the various departments of the establish-
meot, Chosp and effective. Splendid for shops, offloes,
dwellings, Works for sny distance, Prioe 86, with good
Hattary, ¥, O, Beach & Co., 240 Canal 8t., New York,
Makers, Bond for free fllustratea Catalogue,

Three Socond Hand Norris Locomotives, 18 tuns
each 4 ft. 8 Inchos gange, for sale by ¥, 0. & C. B. R,
Co., Now Orleans, La,

Agonts.—100 mon wanted ; $10 daily, or salary-
selling our now goods, xoul&y Co., %0 llhy)"dwcv. NYy

Genulne Concord Axles—Brown, Fishorville,N.H.
Temples and Oflcans, Draper, Hopedalo, Mass.

Prico only $350.—The Tom Thumb Flectrie
Teolegraph, A compact wortlnc Telograph Apparatus,
for sonding the electrio light,
giving slarmas, and varioos other purposes, Can be put in
operation by any lad, Includes battery, key, and wires.
Neatly packed and sont to all parts of the world on receipt
of price. F. C. Beach & Co., 346 Canal Bt., New York.

Hotohkiss Alr Spring Forge Hammer, best 1u thoe
market. Prices low. D, Frishie & Co., New Haven, Ct.

For Solid Wrought-iron Beams, otc., see adyer-
tisement. Address Union Iron Mills, Pittsburgh, Ps. for
lithograph, &e.

Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whittnsville, Mass,
All Fruit-can Tools, Ferracute W k's,Bridgton,N. J.

For best Presses, Dies, and Fruit Can Bliss
& Willams, cor. of Plymouth and Jay, mm Xeo

Mochanical in Patent Cases. T.D.
2 Murray S¢.. m Bm,

For Solid Bmery Wheels and Mnu’y. send to
the Unlon Stone Co., Boston, Mass,,

Faught’s Patent Round &‘.lded Mw
Best thing out—Manufactured only by C. W. Amy, 31 &
08 Cherry S¢t., Philadelphis, Pa. Send for Ctroular,

Hydrmulic Presses and Jacks, new and second
tand. Lathes and Machinery for Polishing and Bufing
Metals, E. Lyon. {7 Grand Street New York.

For 13, 15, 16 and 18 inch Swing BEogine Lath
widress Star Tool Co., Providence, R. 1. =

Machinery Wanted—Edging, Milling, and other
Gun Machines wantoed, new or second haad. Address E.,
Box 1758, New York,

Single, Double and Triple Tenoning Machines of
superior construction, Martin Buck, Lebanon, N. H,

Peck’s Patent Drop Press. 8till the best in use.
Address M{lo Peck, New Hayen, Conn.

W.F.P. wﬂl find an account of the termi-
nation of the phylloxera controversy on pp. 242,
885, vol. 32.—L. C. will find a recipe for a black ink
with iron in it on p. 208, vol. 20.—W. R. W. will find
an answer to his engine query on p. 321, vol. 30.—
C. E. W. will find a description of silver-plating on
P. 405, vol. 32. For plating without a battery, see
p- 209, vol. 31.

(1) K. K.C. asks: In what way is mercury
used in exterminating bedbugs? A. Take corro-
sive sublimate 1 drachm, sal ammoniac (chloride
of ammonium) 2 drachms, water 8 ozs. Sprinkle
the bedding with the mixture.

(2) F. T.J. asks: How can I handle hot
iron without being burned? A. The hands, when
wet, can be plunged for a moment in molten fron
without injury.

(3) R.W. B. says: 1. [ have a quantity of
vinegar made from honey. It hasa pure transpa-
rent color, but hasa slightly sweetish taste. What
can I putin it to correct that, and give a genuine
sour vinegar tasto ? A. See answer to H. K. G,,
p- 108, vol. 32, 2, How can I keop moths out of the
bives? A. Itis very well known that a colony of
bees, under a right systom of management, has
no enemies that it cannot overcome. The secret
of all cossful manag t I8 to keep your col-
onies always strong, and they will always proteot
themselves; and the use of hives giving you the
control of every comb enables you always to se-
cure this end. When an In t beo-keeper
possesses this power,themoth has 10 terror for him,
since a strong stock is never (njured by it,

(4) J. W. E. asks: What varnish is used
to varnish saw bandleg? A, Shellao varnish.—J.
E. E., of Pa.

(5) J.G. P. asks: How can I harden circu-
lar saws from s to }§ of an inch in thickness,
and from 3 to 4 inches In dianmeter, without warp-
ing ? The saws are used to cut steel and fron. A.
There is no way known to harden any kind of a
saw without its springing. They may be tlattened
between two hoated blocks when the temper s
drawn, which will make tho most of them nearly
flat and some of them entirely so. For a good Job,
they must be straightened by a saw maker.—J. E.
E., of Pa.

(6) W.A. M. says: 1. I am putting in a
band saw (for sawing logs 6 Inches wide) of No. 14
gage to run over a 4 foot pulley. WIll it bo a
practicable machine? A. Such a mill is perfectly
practicable if properly bullt and worked. 2. How
many Ibs. strain will it beur without breaking? A,
Your pulleys will be too small for a band saw mlll;
they ought to bo 6 feet In dlameter In place of 4.
The strain that the saw will bear depends upon
the width of the blade. About K 1bs. to the Inch
in width is a fair rule to work by, & How fast will
it do to run the pulleys? A, You can run thom at
n speed that will drivo the saw 9,000 feot por min-
ute.—J. E. E, of Pa.

(7) J. 8. P. asks: Will an 8x10 inches on.
gine drive a four foot burt to any advantago? A,
With a suficient pressure of steam, It would an.
swer vory well.

(8) E. K. asks: How can I remove coal oil
from cotton and woolen cloth 7 Dolling waterand
soap will notdo it. A. Try steoping them for a
short time in bisulphide of carbon in & closod vos-
sel, and then allowing them to remain oxposed to
the nir until completely deodorized.

(9) F. 8. C.asks: 1. What is the difforence
betweon methylated ether and simple othor, and
what 18 the meaning of methylated? A. Mothol
(also onlled wood spirit, pyroxylie spirit, and me-
thylio aleohol) is & product of the destruoctivo dis
tillation of wood, The scetio acld of the orude

product being saturated with lme, Impure methol

is obtalned by distillation, which, after reotifica-
tion, constitutes the methylated spirit of com-
merce. Methylic other Is obtained by the same
process as ondinary or vinle ether, namely, by dis-
tillation of the spirit In ocontact with sulphuric
necid; the only difference being that, in the manu-
facture of vinle ether, aloohol Is used, while me-
thol is tho spirit used in the manufactare of me-
thylio other. 2. What are spirita of wine and
spirits of turpentine? A. Spirit of wine is an al-
cohol, usually obtained from wheat, rye, barloy,
corn, molasses, ote., by fermentation and distilia-
tion, and derives {ts name from first having been
obtained by distilling wine for its yleld of brandy,
and then slowly abstracting the more volatile part
of the brandy by a small fire and tall vessels. Oll
or spirit of turpentine is obtained by distilling
common turpenting, a semi-solid resin which flows
from the pinus abies, a species of pine, when
wounded. This resin yields nearly one fourth of
{ts welght of the essential oll, which passes over as
a volatile, impid, very Inflammable liquid, of a
penetrating, well known balsamic odor. The resi-
due in the retort constitutes the common rosin or
colophony.

(10) H. S.J. asks: What is the best process
of cooling lard In summer, so that it will stand
up? A. Keep Itimmersed in cold water.

(11) P. S.says: 1. In your issue of April
10, 1 find a device for bronzing cast iron, which I
do not quite understand. It requires s bath of
melted chloride of copper and cryolite, to which
chloride of barium isadded. Does this mean that
theso three articles are to be mixed in a melted
state, or are they to be dissolved In water? A.
The recipe Is to be taken as written. 2. Iam
about to reduce some old gold solutions, consist-
ing of cyanide of gold dissolyed in cyanide of po-
tassfum. I evaporated it to dryness; can I now
melt it in a crucible with borax, to get metallic
gold, or does it want to be treated in another way ?
A. The puremetal may be obtained,in the form of
a black, finely divided powder, from its solutions,
by the addition of a filtered aqueous solution of
common sulphate of iron. If this be melted, a
mass of the metal with its characteristic color may
be obtained in its pure state.

(12) H. B. asks: I have a sign (which I be-
lleve to be zinc) which requires cleaning two or
three times a week and needs a great deal of rub-
bing to obtain a good polish and remove stalns
and finger marks. How can Icleanit? A. Rub
the metal over with a strong aqueous solution of
oxychloride of zinc; wash, and dry quickly.

(13) G. C. S. says: We are putting in two
bollers, each having two 164§ Inch flues. Length
of bollers is 24 feet. What should be the diame-
ter of smoke stack, in order to insure good draft?
A. Make the cross section of the chimney from }
to } the grate surface.

(14) C. E. B. says: 1. In your issue of April
10, mention is made of too much oil in engine cyl-
inders being the cause of priming. Can this be so,
except by the use of an open heater where the
oll would be forced Into the boller with the feed
water, causing It to foam? A. No. 2. Ibuilt an
engine 134 x 3 Inches, with which I run a lathe,
using a oylinder boller, 10x18 inches. In surface
blowing, I notice that the water is very dirty and
olly, that blown off at bottom being much clearer.
I always supposed that the ol would get into the
boiler while making the connection. I exhaust
{nto the air, and have not iced any Indicatd
of priming; but the waterappears to foam consid-
erably. WIill frequent blowing off remove all the
oll from the boller? A. Blow all the water out a
fow times, and cleanse with cold water,

(15) D. A. W. asks: In making an arrange-
ment for heating the water for a bath tub, I un-
fortunateiy used second hand 3% {nch pipe, which
was badly rusted. The water Is badly discolored
from the rust in tho pipes. Is there anythiog that
1 can place in the tank, to pass through the pipes,
that will cleanso them of rust and stop the discol-
oration of tho water? A. Takethe pipe down,and
coat the Interior with coal tar,

(16)J. C. L.says: 1. I have a small mill,
driven by a 3 horse engine: and on account of
dry weather, my woll has partially fuiled. At its
lowest stago the Missour! river is 35 feot below the
lovel of the ground at the mill, and nearly 1,000
feot distant. Can I get water from the river by
laying a pipe %0 that the highest point would not
be over 25 feet above the river, and terminating in
a well 50 feet deep? I know that in theory I oould,
but have never soen or known a siphon so long.
A. Much longer siphons are in successful opora-
tion. It would probably be necessary to drw tho
water from subsiding basins or through flters
The siphon should be Otted with a valye at the
top, to lot out the mr which will colleot from time
to time, 2. How ought T to start the water?
Could it be done by means of a jot of steam from
the boller down the woll ond of the pipe, on the
principle that a Jot pump (or steam siphon) works?
A. You can use the jot of steam or a small pump
to start the flow.

(17) G, F, says: The wells in this vicinity
avormge about 80 feot in depth, inclay and soap~
stone. Ono is 84 feot with no sign of water yet,
Wo have struck anumber of dry crovices that are
full of wind and are continually blowing off, eto.,
%0 that you can bear thom for rods around. 1sthis
any sign of water? A, Tho oscape of gas somo-
times procedes tho finding of ofl, ete. You had
botter follow up the matter,

(18) C. W. R. asks: 1. How doea the eycloid
Aiffer from the ollipse? A, The ollipse s an alge-
bralo curve, and the oyclold a transcondental, 2,
How can the elroumference of a oyelold be found
when the major and minor axes are known? A
Thoe length of a eycloid formed by one revolution
of the generating cirolo s four times the dlame-
tor of this clrele. 8. 18 every seotion of a cone an
ellipso oxcept that which Is at right angles to its

axis? A, No,

(19) W. M. asks: At what distance sbove
the rall {s the centor of gravity of an ordioary box
freight car, when empty, situated? A, We have
0ot the data at hand for a complete calculation,
but belleve that the center of gravity Is a lttle
below the top of the trucks.

(20) C.J. M. asks: In running & small boat
with a horizontal engine, 19§ inches diameter of
cylinder and 4 inches stroke, what should be the
slze of screw ? A, Use a propeller from 15 to 18
incbes In diameter. 2. What sized boat would it
run? A. The cogino would answer for a boat
from 12 to 15 feet in length. 3. Are two I3x 18
inch engines more powerful than a 17x19 at 90 Ibs,
pressure? A, With tho same mean pressure and
piston speed, the double engine would develope
about 15 per cent more Indicated power than the
single one.

(21) A. K.asks: Why is the fiy wheel of an
engine placed next to the bed plateand the driving
pulley next to the pillow block? A.Thissrrange-
ment {8 by no means general; but where it is
adopled, it is probably done for convenience in
getting at the belt and pulley.

(22) J. K. W.asks: 1. What should be the
size of & chimney large enough for three boilers
with 33 threeinch fiues in each? A. Maks the
chimney with a cross section of about } the area
of the gratesurface, 2. What is the comparative
value of hard and soft coal for generating steam ?
A. There Is very little difference between good
qualities of either kind.

What length of 3 ply 1 inch hose (horfzontal)
will a common suction pump suck through, it
having also a suction of about 10 feet perpendi-
cular? A.Through several hundred feet, If every
thing is well arranged.

(23) W. S. B. saysa: I have a boiler badly
incrustated, and Iam bothered also with hot water
pipes coated with similarincrustation. Kerosene,
applied to the lime on the pipe, will soften itso
that it is easily removed. Would there be any
danger if T put in the boiler 2 or 3 gallons of the
oll, and apply it to the incrustation for the pur-
pose of soaking loose the scale? A. You can usé
the oll with little fear of danger.

(24) E. R. J. asks: Can a knife blade be
tempered without being taken from the handle?
A. It mightbe done, but it wouid be bad for the
bandle.

(25)J. W. W.C. says. I am making a lathe
of the following proportions : Pulley.34 inches in
diameter at end, 3% inches at center of face.
Driver, 2 feet in diameter, weighs exactly 50 Ibs.
Crank, 2} inches long, 4§ inches stroke. What
should be the relative pesition and distance spart
of the pivot, pivot of pitman, and point of foot
pressure of the treadle? A. The acrangement is
fn a great manner & matter of taste, so {aras we
know; except that, of course, the movement of
that part of the treadle to which the pitman is at-
tached must be sufficient, without making the
space moved through by the foot excessive.

(26) W. G. says: I am building a boat 6
feet wido and 40 feet long, to draw 10 inches of wa-
ter. How fast will an engine 3x8 Inches, with a
bofler containing 30 square feet of fire surface,
drive this boat on slack water,with a paddic wheel?
A. Probably at 3 or 4 miles an hour.

(27 A. R. R. asks: 1. How many cubic feet
are contained in a tun of anthmcitecoal? A.The
specific gravity of anthracite coal is about1 dl,and
as water 1s 1, and welghs &5 per cubic foot, you
can casily work out the problem. 2. What are it
heating qualities compared with those of bard
wood? A.ltis assumed (p practice that the heating
effect of good coal is very nearly that of wood char-
coaland twice that of dry wood. Insmelting oper-
ations,the heating effect of coal is taken by bulk to
that of wood by bulk as 31, and by weight as 15:8,
According to Karsten's researches: 100 parts by bulk
of coal in the reverberatory furnace=T00 parts by
bulk of wood; 100 parts by weight of coal In the
roverberatory furnace=250 parts by weight of
wood. In boiling operations: 100 volumes of coal
=400 volumes of wood ; 100 parts by welght of coal
=130 parts by welght of wood.

1. I am casily atfected with lead poison. Would
rain water kept in an {ce cooler lined with zine be
injurious? A. No. 2 I see you recommend (for
use in cisterns) lead pipe lined with tin. What
protects the outside of the plpe from polsoning
the water? A, In this case it would be necessary
that the outer surface be also protected.

(28) 8. E, H. says: A flat bottomed scow 1s
belog bullt of No. 24 gulvanized fron (weighing 1
Ib. to the square foot), 11 feot long, 34§ feet wide,
and 10 inches high. What number of Iba, will It
sustain? A, You must caloulate the woight of
the boat, and the amount of water it displaces at
various drafts. The difference between the welght
of the boat and the welght of the displaced water
is tho amount of cargo it will sustalo.

(20) 8. 0.—The bailer is large enough for
avormge work. Stopping off the openiong for the
forge will probably improve the dmft, and in-
oreasing the hight of the chimney will do still
more, though it may be as well Lo exbaust into the
chimney. The flue should Joln tho chimney in a
gradual upward bend, instead of an abrupt el
bow.

(80) S. asks: How many cubio feet of space
are required to stow a tun of 2,000 Ibs. of Lackn-
wanna ohestout coal 7 A, From 43 to 48,

(81) 8. F. B, asks: How can [ project the
form and appearance of a minbow upon & soreen?
A. A dlaphragm or slide of metal or cardboard,
baving (o it a small slit in the form of an are, s
placed bofore the condenser In the position ordina.
rily ocoupled by the transparency. The light pass.
ing through the alit, from the lantern, Is caused to
travorse @ prism placed immediately bofore it.
Tho image formed is defined or fooussod by the

ob Jootglasses tn the usual way.
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sulphur 23 por cent and antimony 72 por cont.—H. | Gas rezulator, D. P, Mayhew...
E. 8. -1t is common mica, used in large plates 1o | Gas retort, J. C. Tiffany .....

6,472 | Telegraphs, station for lnbmrlue: R, F. Bradley 163,915
oo 163,080 | Thrashing machine band cutter, E. L. Beard..... 163,96( Back Page = = = = = « $1,00 a Hne,

. 164,000 | Tide powor, T. Boclo. v vveeieieerivansines 163,965 Inslde Page = = = = = « 75 cents & lne,
Torpedo for ofl wells, J. Taylor, 163.952 head

Toy, carteatan, A, Domuth...... o8, | © w"'"m' 2 wbv. "'m‘“‘““' mu"m""l""” oo i

Kool el 00 tase | tisements must be recefved at pubtication offce oa
persB. A, OUs....oiuversrenane 163,943 eart
Trunks, spring buffer for, E. N. Geer . .... 163,868 v a4 Friday morning to appear (n next use.

Tublng, drawing and welding, G. Matheson, 164,011
/ TO $0 A WEEK—Employment for all.
Type setting machine, A. C. Richards,. 164,087 o e We hevoo Tl e setastend

stoves, ete. Grading apparatus, E. Church, Vessels, construction of, J. W. Norcros 163, M1 | 155t e nu Noveltics, Chromos, &c. Special Terms
wralulng roller, A, J. Taplin........ Vessels, mast and sall for, J, W, Norcross. . 163,40 mnn to Acents everywhere. We send nlﬁle samples
163,890 | With circulars of our goods free 1o all that will o

Vossels, steering gear for, D, Seattergood,..
Wagon axle, E, BalRema. .....iciiiiiiin 163,963 | Chambers Street, New York.
Wagon bodles, stud for, C, Spencer. 163,894

Wagon, side bar. M. Donnelly. .o.cuuiiiiins oor 163,858 10 nnum mam #a:enmp\zsmo u:-g

Walls of bulldings, covering for, P. J, Hardy,,... 163,001

164,870 &déma Joh k 13 °°"m.%'1 E‘.

COMMUNICATIONS RECEIVED. Gun foed case, D. O, Farrington. . lhelr address. ORTENTAL NOVELTY c.um-uv 1';1

The Editor of the SCIESTIFIC AMERICAN no- ::‘;‘:’: ',‘,":" ‘;l"‘":" k, Strond,
knowledges, with much pleasure, the recolpt of |y o0 X "Rogs, ..

original papers and contributions upon the follow= | g6 corn, J. MeCormick

———_—

Ing subjecta : Harvester, 8. 8. Stoltz, Wash beneh and wringer, . ¥, Hornbeck.. .
. On Steam Boiler Explosions. By J. W, D. Haty A. A, Richardsol,..ooieeiiene, Washing machine, Addison ;Yum.... 169,906
" On a Preventive of Shipwreek. By J. F. J. Hat fastening, C. R. Blackwood....... Washing machine, Jones & Kidd, .., 104,004 Florida Agriculturist.
On & Cariows Fact In Flowor {)rowmn. By | Heater and condenser, J. E, Coughlin,.. Wuhlnc machine, J. W. Meliek.... 163,018 PLOmA ﬂf... 23 :‘ year. Send
W.H. M. Hoe, I, D, MIIS. oviiiie cnisnnnns w hine, E, J. Bobl e . 163,947 | 100, foru;lmunn. Proc«!dlllgc lorida m"_%ﬂ';:“.
o Assoct 1875~ Address
On a Theory of Dissolution. By W.'T. D. oe, D, and E, yoo Washing machine, J. Seaman..... 163,59 Coy Junonvwﬁnue. Fla. Ssy where you saw this,
On Utilizing Natural F By T.A Hold-back, J. V. Phlllips, Water wheol, O, J, Bollinger.. 163,914
2 PO e Horseshoe, C, Hartmann......... Water wheel, J. P, Colllns.... 163,580 A R ATOR’S SALE.
Extracting the Square Root. By E.C. Horsestioe bar roll, H. H. Gllmore.. Water wheel gate,J. M, Hart....... aeen| o hqummT Wil be sold 3t Pubiic

. :5—" Auuo.n u‘l’alcd; , Oblo, -n:.‘m
63,952 | ** Rocking Chalr Fan,'" paten! J!l!'nlk
separately . Parties wanting

‘ On Ship Railways. By J. A. Horseahoe calk die, J. Palmer |
ll:l
sold se the best selling article
18,82 out, be on h-{d

Also inquiries and answers from the following : Horsestioe dle, W. Rassell.. ...... .
F.G.B—H W.—J._J.—J.Mel.—M. W, M.—J. C. . | Horseihoe bending machine, A. Barton. .,

—8.F. X -R1-5.W.T—A.B.F—H.B. House, wooden. M. Rogers ........ Whifietree hook and clip, I. N. Pyle......... 163,43
Ice, storing snd removiag, A. Hunt,. sie Whiflletree trace £ ing,J. L. Wi wreenes 163,004 m LATns
— Index.C. H. Bradley.............. : . 2
' HINTS TO CORRESPONDENTS. Sadiodion station C . 34 DESIGNS PATENTED. -
} Correspond hose Indicator, statfon, S. P. LittieSeld 4,58 —Sux Fanuics. —J . Colgnet. New York city, Foot Drill Presses.
ipondents wi Inquiries fall to appear ; Lrs =% §,309 10 8,33 —INKATAND SUFPORTS.—C. Kitechelt, New | Bolts, Set Screws, Patent Self: Loose g
, should repeat them. If not then published, thoy lwl'w' e e g % York city Patent Counter Shafts, [RON MIL wgﬂhmt
' may conclude that, for good reasons, the Editor | Lo e Vo™ ocT ajector. A. Meyer.... PRt NewjYork city and Cob, , &¢. H. L. SHECARD,
declines them. The address of tae writer should | oot c¢l, Baking, J. B. Pearse : PR s % . Sead for U8 W Tinth Stree, Cincinaatl, Oblo.
ez _ er J8CK, UIUDE. 3. C. Bird......ovroreeeesrsens 2 o R L L R o2 >
ways be given. Journal, stad, or crank pin, O. E. Sorlnour.. 8,006 ~MEDAL.—1. Townsend, Philadelphia, Pa,

3,987, —Cookrx0 Raxox.—~N, Vedderetal,, Troy, N. Y.
.08 ~Vase. —J. W. Flake, New York city.
8,580, ~Forx HaxoLn.—J. F, Fradley, Brookiyn, N. Y.

Enquiries relating to patents, or to the patenta- | Knitted trimming, G. M, Geunhm (o
bility of inventions, assignments, ete., will not be | Ladder, extensidle, W. B, Elllote..

published bere. All such questions, when initlaly | Lamp, C. McKinnon..................
only are given, are thrown into the wasto basket, | Lathe cutter holder, J. R, Mitchell, .18 $,0.—8roox B'umu.—J. F. Fradley, Brookiya, N. ¥,
as it would fill half of our paper to print them all; | Laundry pollah, C. L. Holland,............c0eunens . 163,50 "‘ﬂ;";:‘“"“ s Bapox.—S, L. Harmon, Batosville,
: but we generally mke pleasure in answ Leathor work, ote., forming staples, T. K. Reed. 164,010 ARy ~
i by mail, if mwmer: addres u.u-c:ﬂ O BACY | Letier and pictare bioek. D, Birmeit. B e T Small Tools of all kinds: alsc GEAR WHEELS, parcs
i Hundreds of Inquiries analogous 10 the following | 14T box. A- e ety AR U : APPLICATION FOR EXTENSION F SO D ELS, and materials of ail kinds. Castings of
aresent: *“ Who sells lathes with enginc-turning otive cylinder cock, C, H. Hopkins (r). 6,464 | Coxvrnring Morion.—A. J. Hathaway. August 4, lmlll k-lbn&ll nes. Siide Rests, &c. Catalogues froe.
attachments? Whoso ls the best dividing engine? Loom for tubular fabrics, J, E. Gillesple.......... m,m GoubNOW UHTILKMS_C»o_rEh_m. nouon. Mans.
WY &7 uok sklars o Loom heddle frame, H, Parsons (r)...... 6, 404 SOHEDULE OF P‘“"' FEEN. JOR SPAK, Crushed,
gas-making machines ad- | yurbie, artificial, Cowmsan and Darber. l.l R S0 d ‘)n?}“
vertise In the ScrmvToric AMemicax?' Al such | Mart Q(}'“"gl.b{’ the m"' l'rznu ’k
s le for bullding purposes, P, J. nm,.. TURING COMPANY, 57 Reade Street, N
whﬂ. mmof 3 y observed, | Mats. making wooden, J. M, Hall.... ... ..... Ou alisg each application (ornPuem (‘l’l yoars), THE LEHIGH VALLEY
* column Basiness and Personal,” which | Mateh box, E. . Burchett.... . ........... .. 163,006 | On tseuing each oniginal Patent......covienee g
Is specially set apart for that purpose, subject to | Measore and funnel, 3. D. Humphrey ... . On appoal to Examiners-fn-Chlef.........
the charge mentioned at the head of that column. | Mirror, A. Huber...............ov.... TS Un appeal to Commisal of Pa . Emery Wheel cn
Almost any desired information oan In this way | Motor, electric, C. J, B. Gaume Un spplication for Relssue...... A
be expeditiously obtained. Mucllsge bolder, H. T. Cushan. . OB OlBE & DISCIAIIDEr. ...o.viiinianienenins WEISSPORT, FA.,

Maslc holder, shoet, B. J, Beck,, . .......... z On an application for Design (3% years).. Make Emery Wheels

(OFFICIAL. | Musle recorder, sutomatic, G. Landrien . On application for Deslgn (7 yoars)........
Music stand, folding, E, A, White,. . UR Soplication for Desten QU TeAIR) viesusressrens B0 Mgt
T Package holder, G, Lawinson 3 tinfn
|NDEX OF lNVE NT'ONS Falnting, base for, Thielepape and Krooschell. ... cuum PAm e i e
£ ::::: l:)'l;"l.h;\ x‘;u:.e,.l..,‘ ...................... 1000 | LIsr o PATENTS GRANTED IN CANADA, §2"Send to-day for Clreulars
wuion + planishing, . Loekwood (r). « 84
Kétters Patent of the United States ware | J2Per 315 wood rinder. 7.0, Grogs. 10,900 June &% Junv'h, 1876. {ORBALE, CIEBAR~Lathes, Planir, TeipHA
krinder, A. M. 71 o + M achin
Granted in the Week ending St Aok oo g "'"1'|' :':‘W‘ 40, ~G. 1, Palmor, Monmouth, 1., U, 8. Army Iat.nar?;u l.‘:lneo. luvolgfn';:'l.l'e'a'aoufo?u" “:..
Peasary, J, un““ o SO0l equipments, June 8, 1875, shing Frames, Portable &o0,, In .J‘
June 1, 1875, Vinn itachment, K. ety it i, eyt | 478X, Lovriny Montret, P. Q. Mistorioal cento- P WL Ghamiers ) Now
b
AXD EACH BEARING THAT DATE. Pietures, apparatus for view, K. 8, fiftehlo....... 163,040 ‘;‘;‘l‘_“A "J"";:.'.:f"{voou o GLABS MOULDB for Frait Jars, le
[(Those marked (1) are retasund patenta, | ::::.' ":Wlnule-knln J. B, Peake,..,, vose AR08 T e b ARG J stock, N. B. Barrol lifter, e |0¢ ll!lludl.m-.mdob L 00
nter, hand corn, J, Deors, ... .. 160,007 ‘3@ i Toqut
Slos 1 O oo 160,067 | 4 ang oy, B, Finley, Memphits, Tonn,, U. 8. Churn dasty it haw In IH-!ouvlln ire & maild (or dlor.
55 ::.:10 Plow lmn.no:';o et ' :::::g or, Juno b, 175, . ¢ - k‘“nd mmg}:p&'monlal lg,. .”“ N%%.
. So.ong | Plow, reversible, J. MoCabe...... i 1o gy O Taberta ot (0l Bteam peckiagxing. JunN N. ¥ numuul'l
Vot seruper, U, C i Rl .
; ' mg: v :"‘mp' S "l'";:":nc :::-:[’l‘ 47, T, K. Dickerson, Chicago, T}, U. 8, Making gas / REINE
Battery, flume, D, 7. Bl'tu.. : IO'.'I Press, elder, H. Bel..........ocovsiormerrrreenn 1 i from patrolenm, sic. June 8, W,
v 168, 0g7 | STO08, clGEF, IT. BEIN. .ocniinnnans cnniinnninnn GO 4010, Hutehings, Kansas City, Miss., U, 5. Reln

Bod bottom, spriog, J. Wegner..

Pod Lt o Press, cotton, E. Van W)
tag. W. M, Wa, un cotton an nklp

......... 19, %0
Printers’ , entting, Hawkt holdar. June 5, 1495,

204 Dodge. ... W09 | { gy g, K, Gold, New York elty, U. 8. Hot sir far

Pump, chaln, O, Flahbaugh, .. ..., 165,009, 163, 0
...... : . 3 nace. June 5, 1993,
Mm P for deep wells, J, T. Whipple (n)........ AT Tm, -0, 1, Mobert, Montreal, P. Q. Lime kiln,
lroad crossing signal, King aad Nuan....... o 168, 8, 1My, T
Palirosd rall Jolut, W, M, Spacht, ..

....... oo M,050 | L 000, A, J. D, Berg. lar-proof
Faliroad signal ctreait, ete,, If, W, Bpaag (r)..... SO0 ) Joek, Ju: LR ln" B R

Hake, horse,
~ d. Pennypacker ) 491D, B. Pond, Woonsocket, R, L, U. 8., of al, )aurncnou OF SPEED ON

Roof, cement, 1. Mills, Jr Washing machine. Juna $, 1838, "3““ ."' ;
48, — W, Abereromble, Hamtiton, lows, U, 8., «f ol it L
Pollehing machive, Junes, W3, ‘| e varaan. g m

Bash balance T.1. Date..




Juis 3, 1875)
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EDE HY TEA wan DOOM 00 the Al o
A s Writlng by Sound; & com
10} l; om of Phonetla Bhirt Nand—the sbortest, moat altople,

“"

ploi »

o A oamprabenslve, anahiing auy one, in & short tme, 1o report
(0! Apecchion, sermons, Ao, The Lonl's Prayse Is written with

forty -nine strokes of 1he pen, And 140 words per minute. The unem
‘u‘ul Ahould loarn Ahis et Fries, by mall, 50 Ots, Agents wansed,
Adross T, W, KVANS & 00, 109 8. Seventh Stroet, Fhy .~

850 to $10 ~_ll|'*|7.v_|}‘wl' IE;‘}illét} lllf ‘:\.lbﬁk
) rivileges an ald W or
oent, l\r()m.i."" How to do 1L, A book unp\\'-n h‘trr‘l&l

wont freo. Tumnminos & Co., Dankers, 2 Wall 8t,, N, Y,

TEEL STAMPS.

List und Samplos froo, K. M, Dovoras, Brattleboro®, Ve,
KNITTING MACHINES,

The BICKFORD AUTOMATIC FAMILY KNITTING
glACIIINhN will kit an)'lh\m{ ever knit by hand, In far
gLter style, und a hundrodfold fastor. A good operator
will Knit fram 20 to .Q() palrs Mon's Socks a day ! These
maohines are simple, durable, and cheap.  Every family
should have ono, General and Local Agonts wanted
:‘\;rr :'h.e"r?,. y I;:;r_l (l"lh\.“ll"\: :m}l‘l‘:ll-“”“ml"" address
KKy KNTTTING ACHINE MANUFAUTUR-
ING COMPANY, Brattioboro, Ve, EUEAUTUR

PLANING & MATCHING,
MOULDING, MORTISING,
\ TENONING,RESAWING,SHAPING
BAND & SCROLL SAWS &c. &c.

.FAY & (0,

* T cINCINNATI.O

- STEEL CASTINGS.

Sol{d and Homogeneous Guaranteed tensdle strength, 25
tuns to square ineh. An Invaluable substitute for expen-
aive forgings, or for Cast Iron requiring great streogth,
Send for circular and price list to

Mc HAFFIE STEEL CO., Evelina St,, Philadelphia, I a.

DIASUN‘S PAT'T FRICTION CLUTCHES

are manufactured by Volm;z' W. Mason & Co.,
Providence, R. 1. A_goﬂuc, L. B, BROOKS, &0 CIiff street,
Now York: TAPLIN, RICE & CO., Akron, Ohlo.

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills and
other first-class Mechanic's Tools.

: YNAMO ELECTRIC MACHINES for deposit-
{ng SILVER Or NICKEL; tﬂcgl $1,000 and §1,50,

CHARLES STOWELL, No. 2 Beverly Street,
Boston, Mass.

The HOADLEY
PORTABLE STEAM ENGINE.

WITH
AUTOMATICAL CUT OFF RECULATOR
AND

BALANCED WALVE
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THE BEST2® MOST ECONOMICAL ENGINE o+

SEND FOR CIRCULAR .

THE J.C.HOADLEY CO. LAWRENCE.AMAS

BELLS' EVERY MAN HIS OWN LAWYER

ANXD BUSINESS FORM BOOK. By Jonx G.
Wrerus, A ()ompl‘évlc Guide inall Matters of Law
and Businoss 1 cqglh’mlonu. & FOR EVERY
STATE IN THE UN , 3 With full Instructions
for Prooceding Without Legal Assistance in Sults and
Business Transsctions of every description, Contalning:

Legal Forma of Deeds, Mortgages. Leases, Aflidavits
Dopaositions, Bonda, Orders, Contracts, Powers of Attor-
noy, Certificates of Citizenship, Agreements, Aulﬁn-
ments, Awards, Declarations, Demands, Letters of Credit,
Arbitration, Partnership, Releases, Wils, Codiells, Sub-
missions, Land Jointures, Tenants' and Landlords' Re-
celpts, Publle Lands, Land Warrants, Composition with
Oreditors, Oaths, Satlfaction of Mortgages, Pre-emption
Laws, Marriage and Divoros, Patent Laws, with fall [n-
structions to Inventors; Penslon Laws, with full Instruc-
tions to enable the discharged soldier or sallor to procure
baok pay, pensions, bounties, and all war clalms; the
Laws of the Different States concerning Property Exempt
from Executjon, Collection of Debts, Mechanica' Liens,
Contracts, Limitation of Actions, U’lury. Qualifications
of Votors, Licenses to Sell Goods, etc. Also, contalning
the Internal Revenue Laws, Stamp Duties, Post-Office
and Custom-House Kegulations. Constitution of the
United Btates, with Amendments, the whole action of the
Government In KHelatlon to Reconstruction and the
Froodman, Seals of the Different States, with descrip-
tions, ete,

’l’hc're s no class of the community, male or female, who
have, or expoct to have any property, or who have an
rights or privileges which require protection, who will
not be greatly bonefted and advantaged by thep lon

the world, Bend for Catalogue to

FIRE PROOF SHUTTERS, [0 romsen s dague

CLARK & CO'B' SELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), Wor Store
Fronts and Rear Windows, require no machinery or balance welghta, and can be applied to any opening; also Holl-
ng Wood Shutters for Stores and Dwaelllugs, Thousands are In dally use, and are soknowledged the best shutters In

JAMUS G, WILSON, Manager,
218 Woat 26th Bt,, New York, and at

/ 4 & ) 7, e
=S P S,
VIENNA, PARIS, NEW YORK,

LPIMORE, BOSTON,

Bend for clreular of recent patented Improvemants,

THE NORWALK IRON WORKS,
puth Norwalk, Conn,

BLAKE'S PATENT
Stone and Ore Breaker

Orushoes all bard and brittle substances to
any required size, Also, any kind of
BTONE for RoAvs and for COXORETR, &,
ddress BLAKE CRUSHER CO.,
New Haven, Conn,

FIRST PRIZES
BA

For the Best and

Uncqg ont .lddre‘u"al T!_IH gﬂ"luﬁ
DROP PRESSES. Sonierown, Coxn 0

] ITCHING AND DRAINAGE MACHINES
furnished at & moderate cost, cutting ditches of
nny width and depth In ground free from stomps snd
rocks. Machines worked by from four to slx horses,and
two men will do the labor of Afty men a day at least
State and County Rights for Sale. Address
RANDOLPH BROTHERS
111 Broadway, New York C

Stone Channeling

oR
Quarrying Machine,

o

WARDWELL PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER C0., RUTLAND, VT.
SOLE PROPRIETORS AND MANUFACTURERS.

WORCESTER FREE INSTITUTE.
School of Applied Science. For catalogue, address
Pror. C. O. THOMPSON, Worcester, Mass,

Special Notice to Dealers in and Users of

Wood Working Machinery.

WORCESTER, Mass. . May 25, 1805,

The undersigned, hn‘lni ﬁurchned the entire Manu-

facturing Establishment of R. BALL & CO., Including
PaTTERNS, PATEXTS, GooD WiLL, CORRESPONDENCE,
and cvc?mln pertaining to the business (book accounts
excepted), will continue the manufacture of Wood Work-
Ing Machinery,and be prepared to furnish new machines,
or parts for repairs, as furnished by either concern i
years past,

We shall at once remove our present Works to our new
uarters—uniting the two establishments—and be able to
urnish customers with improved Machinery ,both in qual-

ll{.‘ol stock and workmanship, and at reasonable prices.
Ve would take this opportunity to return our thanks to
our old friends and customers, and would be most happy
to see them at our new quarters (26 Sallsbury Street) and
would remind them that we shall contioue to manufac-
ture Wood Working Machinery generally, making a spo-
clalty of Woodworth, Danfels' and Dimension Planers,
Surfaciog Machines, Tenoning, Mortising, and Re-Saw
Muachines, Saw Becches, &c. Yours, res ’"‘"3{]"
WITHERBY, RUGG & RICHARDSON,
26 Salisbury St.. Worcester, Mass,, U.B. A,

\TONE SAWING MACHINERY.

MERRIMAN'S PATENT. ALSO, HAND AND STEAM

DERRICKS & TRAVELLERS,

THOMAS ROSS, RUTLAND, VT

of the book. It will save them money, savée them trouble,
saveo them time, save them Mtigation and lawyers' feca,
and give thom ioformation which nobody can afford to
be without,

The Work embracen 650 large 12mo, pages,and 1s printed
on nnrr}mpcr. handsomely bound,

Price, C.I:lhwl l."mllr{ ll{lndlluM ............ $2.25
t post-pald on recelpt of price,
“l:,l:l"[;:. ’ .ﬂ)llN G. WELLS

No, 271 Clinton Flace, New York.

¥ ze . ) 10! A
The TOLL-GATE ! [FEtze TICire 56 oDeca to

find! Address, with stamp, E. C. ABBEY, Buffalo, N. Y.

' FEngraving £0.

Rellef Plates for Book, Nowspaper, Catalogue und
Jircular Hiusteatiops Cheaper than Wood Cuts, The
Bolentific American uses our plates, Send stamp for
Dlustrated Glroular,

ANUAL OF PATENT LAW AND “SALE
OF PATENTS,'' Vor Inventors and Manofactur-
Commeondod by this paper. Poatpald, &2 50, Ad-
roan, for olreulars, W, K. BIMONDS (Counsellor In
"Alunl Law), Martford, Conn,
STFVENB' MITRE BOX

The best machine vyer lnvented; sots to any angle, and
will luat for yoars, FPrico #4300, Bent to olrg address, on
wouipt of price, G, M, STEVENS, P, O, Dox 1980
i'oﬂhud. o

ern,

MACHIN ER NEW & BECOND-HAND,
Sond for Clreular. Cuas PLACKE
’ 108 Reade St., New York.

IMPROVED CENTERING ATTACHMENT.

1t 1s designed to be fitted to the r-s\'ol\'luf Spindle of
any Lathe, for the purrulu of Anding and driling contors
{n round [ron, Bend for deseripeive clreular,
KELLY & LUDWIG, Phlludelphin, Pa,

LieCount’s, Pat
\
MACHINIST’S T
Reduced Prioces
ek Tron Doy, ' te 318
{5 Btael 1 &
Iron & Steel (‘Jlﬂipn, Dio Dogs,Clamp lm“n,\'lrrl'lnxn]'m‘

Expanding Mandrels, &c, Sond forlatost Price List to
OC. W. LE (‘()I‘N’l‘. Bouth Norwalk, Counn,

Bradley’s Cushioned Hammer

has larger oapacity, Is
more durable, takes up
lean room, does more and
bottar work with less ex-
pense for power and re-
palrs than any other Ham-
mor in nse,
Guaranteod s recom-
mended, Address
BRADLEY

Manufacturing
Company,
Symaovse, N.Y

T, A wook and expenses to all, Artioles
new, staple as flour. Bamples free., C. M
0 LININGTON & BRO., N. Y. or Chicago,

$77 II:)C\.‘;II:;’K o Male soo Fuemale Agonta, In ther

1 Costa NOTHING to try (£, Partlcul
FREE, P. O, VICKERY & (;0(. Auzu-ufum‘u_.

OTIS sizsiinery,

OTIS, BROS, & CO
___N0.348 BROADWAY, NEW YORK.

Pla & Matchi.ng.
Moulding, Re-sawing and Tenoning Machines, 0

Baws und General Wood- Working Mach 1
JOUN 1. SCHENCK '8 BONS § Matteawan . ¥,
Send for Catalogus, {18 Liberty bt., N.'Y. City

i ols,

All sizes at low prices, E. GOULD, Newark, N, J.

8.GEAR. BOSTON furnishes all kinds of Muchi-
. ncry&nicchnnlcul Suppliesat popular prltc‘::.

EAGLE FOOT LATHES,

With Scroll and Circular Saw Attach-
ments, Slide Rest, Tools, &c. ;
Engine Lathes, Metal Hand Planers, &,
Neatest deaigns, superior finlsh. Low
Prices. Our new Catalogue describes
these and every tool neecssary for the Am-
[ ] steur or Artizan. Send for it.

v

WM. L. CHASE & CO.,
% & 97 Liberty St., New York.

PATERT

Planjng & Match%
and Mgl‘d'lnir%ionrc‘ f:fﬁ'o?n"’ and Wood's Planers,

olllngw = er wood- working machinery.
8. A. WOOD'S MACHINE CO,, ; 91 Liberty S¢., N. ¥
Send for Clrculars, etc,

§7 Sudbury St., Bostoa.
Model Steam Engines,
FROM 30 CTS. UPWARDS, FROM GEOEGE PARR'S
UNEQUALED MODELS OF
Steam Cranes. Vertical Engines.
Circular Saws. Paddle Engines.
Steam Lathes, Steam Hammers
Horizontal Engines. Locomotive Engines.
Portable Engines. Steam Bollers.
ps Marine Screw Engines.
Powerful Engines.
Water Motor Engines.
Fire Eogines,
Minfsture Machine Shop.
Engines to run with Kero- Minfature Mechanicaland
sene Ol or Gas, for do- and Comical Figures
. Inestic purposes. and Saw Miils run by
Upright Engines. above sppliances.
Also, Celebrated Amateur's Lathes, Tools and Fittings
of every description. Inimitable Castings, for §1 00 per
set and upwards, by means of which numbers of the
above Steam Enpgines, Lathes, &c., have been success-
fully made by Amatears. Thousands prove the unparal-
leled succeas of the above models and castings.

For fall description and prices of the above, together
with the requisite tools, see ** Parr's Technlcal Gulde,'"
contalning over 400 Lllustrations, with all necessary in-
formation, how to buy, how to use, and how to make
model engines, Fost free. 25cents,  Address
GEORGE PARR, Buffalo. N. Y.

Steam Winches.
Electric Engines (requiring
no fuel).

Manufacturer of
Pawtucket, B, I,

First Class Taps,

\\'()um\'(mﬂl SURFACE PLANERS $125. Plascrs
an d Matchers, §$50, S.C. HILLS, 351 Courtiand
street, New York. -

WIST DRILL GRINDING MACHINES, EX-
panding Boring Bars, Seif-Feeding Hand Drills, Ro-
ur)'\:ihn rs, Planers, Drilling Machloes, C. VANHAA-
GEN & CO., maxers of lmproved Machine Took, Fulla,

Shaping Machines

Have novel device for changing
Jength of stroke while in motion,
also, automatic down feed, aml
quick retumn.  Four sizes.

B Patented 1868, 1871, 1574
Wood & Light Machine Co.
Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machinery

Shafting, Pulleys, &c.

IMPROVED MACHINERY for STAVE
DLES, CABINET

HEADING, SHINGLE AND HAND
{ER'S MACHINERY, BAILEY GAUGE LATHE,
AUTOMATIC SAW MILL (Improved),
¥ NG, PULLEY BORING AND
MACHINES. RADIAL DRILLS, STEAM
INGINES, & BOILERS, VENEERING MACHINES,
CABLE & SHEAVES, for transmitting Power, eto.ete,
T. B, BAILEY & VAIL, Lockport, N. X

Mnchlnuéy 01 Improved Mtyles for mnkiv
SHINGLES HEADING, AND STAVES
Sole makers of the well known IMPROVED LAW'S PATENT
SHINGLE AND HEADING SAWING Macuiy®, Forolrculars

dress TREVOR & CO,, Lockport, N. ¥,

o

KE
MILLIN:
ENG

N

MPORTANT FOR ALL LARGE CORPO-
RATIONS A¥p MANUFACTURING CONCERNS.—
uork's Watchmun's Time Detector, capable of
centrolling, wi the utmost accurscy, the motion of a
watchman or 'ntmlmun. a4 the samo resches different
stations of his beat, Bend for a Clroular
ﬁ. E. BVERK. P, 0. Box 979, Hvu&n Mass,
. B.—This detector 12 covered by two U, 5. Patenta,
Parties unlng or wlllni these fnstruments without au-
thority from we will bo dealt with sccording to law

PATENT

OLD ROLLED

SHATFTING.

Lho Aot that this hunlllnf a8 18 per cent greater

strongth, & foner fioish, and Is troer L0 gago, than aa

other In use, rendors It undoubtedly the most economical,

Wo aro also the solo manufacturors of the CELEBRATED

Corriye' Par, Coorrixa, and furnish Pulloys, Hangers

oto,, of the most approved styles. Prico st malled on

application to JONES & LAUGHLINS.
Try Streot, 2od and Srd Avenues, Plittaburgh, Pa,

190 8, Canal st,, Ohloago, LI
& Stooks of thls Shafting in store ana tor sale by

FULLER, DANA, & FITZ, Boston, Muas.

GEO. PLACE & C., 131 Ohimbers street, N, ¥,

PIERCK & WHALING Milwaukoo, Wis.

ICHARDSON, MERIAM & CO.,
Manufaoturers of the Iatest tmproved Patent Danfels’
and Woodworth Planiog Machines Matohing, Sash and
Molding, Tenoning, Mortising, Boring, Shaping, Vertical
and Ciroular Ro-sawing Machines, Hnw'&ll)l-. Saw Arbors,
Ycroll Saws, Rallway, Cut-off, and Rip.saw Machings,
sruko and Wood ’l‘umlnu Lathes, and varlous other Kinds
o

Wood-working Machinery. Catalogues and price Msta
ent on applieation, Maoufactory, Worcoster, Mass,
Warehouse, 107 Liborty Street, Now f()rk. "

ets
& CO.. 6 Canal Ht,, Now York, Makers of the cale-

bratea fom Thumb and Ministare Telograph Instru-
ments,

Peantiful French O Chiromon, size 9x1)
mounted ready for framing, sent [-n(puhl
for ONE DOLLAR, Grandest
ehance evar oftared 1o Agents, For partics
nlars send stamp, Addross ¥, ¥, Gluck,
Nwlud!vm.lhu.

YALE
IRON WORKS,

New Haven, Conn.,
Bullders of the ¥ Yenrioar
the Leat and most Eeconamical,
elther for land or marine use ; also
Hoxizoxtars, with or without
_the Rider Cut-off,
Brecial Tools made to order,

all at

rices that defy competi-
P tion, [ pess

end for Cireulsr.

1 N Yor cutting pusinem
STENLIL Dlhs Btancils, all wizes, Al
complete opTrITA for Clothing Blen.

clils and Key Checks, with which young men are makins

from 35 to ’lJldA{l.“ gend for Catalogue and samples 0

8. M. BPENCER, Hanover 8t., Boston, Mass,

O

CHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BEL .
&c. Bend for Hlustrated (.'awone and Price L'I;‘T:’G e

GEORGE PLACE & CO.,
121 Chambers & 108 Resde 54 X. Y. Clty

THE IMPROYVED

NIAGARA STEAM PUMP,

" Lo 97 Pecri 5t Brookiyn, N.¥.
Agency at #0 Jokn St New York.

Hubbard & Aller.

SoLE MAXTFACTURERS,
EN6GINES AXD BOILERS,

Pulleys,Shafting and Hangers
a Speciaity.

27000 INUSE~’
BlAKE's steam PUMPS
FOREVERY POSSIBLE DUTY
320.F BLAKE MFG C0.79%81 LIBERTY STNY.
CAUSEWAYZ FRIEND STS.BOSTON.

S0 CANALST. CHICACO.
SEND FOR ILLUSTRATED CRTAADGNE.

L dj Can make $5aday o theirown Cityor Town.
a es Address Ervrs M's'a Co., Waltham, Mass,

TENTH INDUSTRIAL EXHIBITION,

USDEE THE AUSPICES OF THER

Mechanics' Institute of San Franecisco.

Manufacturers, Mechanics, and others are advised that
the above EXHIBITION wiil be opened In San Franelsco
on the 17T DAY OF AUGUAT next, and coatinge open at
least one month.

The Board of Managers [nvite all who desire to exhibis
to send in thelr applications for space, withoat delay, to
Mr. J. H. CULVER, Secretary, 27 PosT ST., SAN FRAX-
C1s00, CaAL., who will promptiy an

00,000 raons, from all parts of the Pac .
the last Exhibition, to see what could be learned or pur-
chased In San Fraocisco and the United States

San Franclsco, with its population of a quarter of one
million, Is In Inthmate relations with Japan, China, Ans-
tralla, Mexico, Hawatlan Isiands, British Col
varfous Islands of the Pacife, and con
Terrftory. There Is no charge for Exhibition Space; and
power for driving machinery, etc., s furnished free.

By order of the Board, A. S. HALLIDIE, President,

SCIENTIFIC AMERICAN,

FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD.,
THIRTIETH YEAR.

VOLUME XXXIIL—-NEW SERIEE,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the second day of January,
1575, & new volume commenced, It will continue
to be the alm of the publishers to render the cone
tents of the new volume more attractive and use-
ful than any of {ts prodecessors,

To the Mechanio and Manufacturer.

No person voguged in any of the mechanioal purs
suita should think of doing without the SCIENTIFIC
AMERICAN, Every number contains from six to ten
engravings of new maohines and Inyentions which
cannot be found in any other publication,

The SCIENTIFIC AMERICAN Is devoted to the
Interests of Popular Sclence, the Mechanic Arts,
Manufaetures, Inventions, Agriculture,Commerce,
and the (ndustrial pursuits generally ; and it is val-
uable and (nstructive not only (o the Workshop and
Manufactory, but also in the Houschold, the L«
prary, and the Reading Room,

TERMS,
One copy, one year (postage included).......$3,20
One copy, six months (postage included).... 1,60
Oune copy, three months (postage ineluded).. 1,00
One copy of Bclentific American for one
year, and one copy of engraving, “ Men
OF PrOETOUR\ (i s o5 wa wun s s aas vhas KRR EIaRE 0.00

One copy of Sclentifio American for one
year, and one copy of ‘‘Science Record™
JOR TN skt shnnratan = asiass asnn SSats 5.20
Remit by postal order, draft, or express,
Address all letters and make all Post Office or-
ders and drafts payable o

MUNN & QCO.

87 PARK ROW, NEW YORK
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umou‘s CONDENSER saves Twenty-five

re pawer,

ltu win lﬂe lhll mlrh 2« p?“b

m .Al LT Gfl | '0. New Haven,
.:C l K. Y.

Keientific

Diamund Solid Emery mery Wheels

d Statlons
Portable aw i :\K. 'n‘

mr-mnd natng oar Woll
dl.v' & Drills. $t a monih
W ot peodd Axeols,  Auger ook

5'-» Jils Auger Co., St Louls, Mo

' GLASS OIL CUPS

?l all kKinds. for Oatalogy
rass L)
d"ﬂm- &

LAND ﬂuold 8L, Now York,

wJONNS

VW *MATERIALS

adapted for steep or flat roofs In all
ASBESTOS ROOFING, tinaces.

for oatatde work

bttt

In f!"llll’ »l
dy for use,
‘rice Lists, ou Liberal

““ . m'glphlcu.,"

m%réi«‘é?f‘fm:::
PORTLAND CEMENT

For Walke, Cuun-. Foundations, Stables, Cedars,
otre, Breweries, efc,
Buluc.qolt‘a

K'2RBET T

for Practical
ExcuANT & Co., W South 8., \ev\'on

n&—A SLR!.' RELIEF FOR
Chariestown, Mass

REW EIGHBS AT A SACRIFICE.

l—\!x! p
}—ms. m OIMR snpeﬂot nnhb
-1y

Wll. B. PARDKB. hev Haven, Conn,

Corrugated Iron

lron Bulldings, Roofs, Shut-
ote, MOSELY
IRO’Q HRID()E AND ROOF
CO,, OMce S Dey St,, New
York. Seod for circulars

o= G WP s o |
Mill Works
the luvn in the United Statea, They make Burr
rub)o Mills, Smot Machines, Ackcn. Mil

oeu. l"mu-n md (mmu. spoc

mb! unl
. J. T.}\OYE&S ;.Bnﬂ’llo.x.\.

oON PLANBHLS ;
ENGISEW HAVEN A nuztcvcg,."_.a 0O

ATING. lav rnmnn.n::lgrﬁer in
4 aroun
gﬁsl‘(’-h‘: "nfn::!y arﬂthu aricle, saperior bu-l‘ rich ecolor,

old Roofs

fmneys, rmeor Windows, ete. In 101, pails.

ready for use, In pails, Kegs, and barrels,

§¥1\.8K xlk‘Qa‘ CEMENT FELTING, for Steam Pipes, Hollors, eto.

zes of rope, from ¥ 10 1) luches diameter,
and can be easily applied by any one
inducements 1o General Merchants and Dealers.

§#7 Infringers and the public are cautioned. g3

H. . JOHNS, 87 Maiden Lang, N. 1. |,.

Stoam Supe r-Heaters,

Set nnd«;r boneu. or (n.n;unul- !omc: :ﬂ-’n-v?ly Dry
Steam emperature, an

RN WURULKTIY W Liberty 8ty New York.
For showing heat of

motors. Ovens, Hot blast pipes,

fer flues, Super-Heatod Steam, 01l Stills, &e,
Botler HENRY W - BULKLEY, Sole Manufsctarer,
% Liberty 5¢., Now York.

Niagara
ey, SteamPumpWorks
Estanuisnzn 1862,
CHARLES B, HARDICK,
No. 23 Adams Stroet,
BROOKLYN, N.YX.

best London Man en&’

it

st Jonhllb.s IIIKAND [y Cllﬂ Bt., Nb{
A Practical Treatise on Cement furniahed for 2 cents.

Machinists’ Tools.
BXTRA EREAYY AND INFROVED PATTERNS.
LUCIUS W.J:)ND.:'{A;UPACM

WAREROOMS W LIBKBTY 51.. M. ).
"t"‘mu.}hm,bﬂw Drills and Gear Ow

Made and Introduced b
tion and distrust of ol

resnlts,

ufacturer oan affo

Lber{t goods, Address

L0 PRICED ENERY

not be sold at a low pme\
duced and treated with the same care as other first- olasa tools, yield Nirst-class
No metal workin
well mounted Emery Grinder.
and cnflied fron which resist all the efforts of other tools, A Tanite Wheel, prop-
orly mounted and used by a skilled man, will do as thuch work in a day as the man
could do with fle and vise (n a week,
factory enabled the I"‘!;mprw.or to dispense with the labor of 70 men, Every

EL

Inupeﬂmced men, have resulted in fallure, dissatisfac-
Wheels. Standard and reliable goods (which can
en bought direct from the maker, properly intro-

ool In oxistence will save an much money as will o
Emery Wheels will readlly shape hardened steol

The Introduction of 6 machines In one
man-

to buy one Emery Grinder for every two vises in his fac-
only with standard mken. nnd

on hu lhrlr upcncnce as well a8

Ntrond-bun. Monroe Co., Pa.

Proprietors of 8 Mlnu 9 miles from §4, ]
Louls, on St. Louis and South Esstern

R B., want to nn\ Mine, cnp.cm 10 |

cars per d:y. or Interest in all 3 Mines, |
Coallum,.. 4 and T Only §5000 or $10.000

required liu tnobeA niin St Louls,
Insi. Cate UV ein® DOBSCHUTZ & ADEND,
Co.. I, Belleville, 111,

DAMPER AXD LEVER
REGULATORS GAGE COCES.

MURRILL & KEIZEE. 44 Holliday St., Balt.
Booxn FOR BUILDERS.

SEXD FOR ILLUSTEATED CATALOGUR
A.J. Bicknell & Co., 27 Warren St.,N. Y.

\YB' EXGINE LATHE, S(‘Hl:“-(’l TTING, 16 N,
wiag, for Sale at second hana my schinery prices
L. H. OLMSTED, rl'ut Place, Xew York,

THE HEALD & SISCO
Patent Gentnm Pum 8,

hﬂl‘l‘lce‘b & H 1ZONT
A rlnm lnclnmll and New

um
" The ches most
lutcudul Pump k‘no'npel:»‘v Faper

Perfeet -un-ﬁi"{f?u'w

Msxers, Tanners Contractors, Rrick !(nkrn Distiliers
ete. Pumps ne on frame, complete, st low
l:;m.lw Wm Q)nﬂmu. lmnun‘.ru' Tllustre.
Qt u(uﬂll u-ln.
Slb(.‘() & (.8 'tnnllle

THE ROOT SAFETY

BOILER.

OVBII 1,200 IN USE,
The distinetive clalms pr d by this boller are

SAFETY FROM DESTRUCTIVE EXPLOSION
UTHMOST DURABILITY §

¥From @ Inches to 14 feet §

Radial Drilling Machines,

Saltable for any cluss of work, and other

Machine Tools,

Bormg-and Turnlng Mllls,

HIGHEST ECONOM ¥,

And Greatest 'lcllll‘.lor Bnl-r;lng,‘

Cleaning, and
EWF Yor Lilustrated Catalogue

Abendroth & Root M'f'g Co,,

GREENPOINT, BROOKLYN, N. Y,

THE BEST INJECTOR
For Locomotive nnd Stationnry Bollers.
FRIEDMANN'S PATENT,

Over 15,000 Now In Use Here and in Burope
S s s L B a3

NATHMAN &
by T T

Of the most perfect character, from tnllrvly new
Patterns
§¥" Our Doring Mills Aare the best reputation of an
{in America, and ore in wae Srom Conmecticnt to Cal
l fornws

Photographs,Clroulars and Roferencos sont on applies-

llou, Address NILES TOOL WORKS,2

——

 PERFECT

NEWSPAPER FILE.

The Koch Pstent Flie, for grvvmu nOWspapors

WIOO. sod pamphiots, has

price reduced UhACTibeTs Lo the BOIRNTIFIO A XB-
RICAN ean be suppliled for the low wirn of ll :ﬂl mall,

or §1.25 at the ofice of this q Hoavy wides

tnscription, ** SCIENTIVFIC AMERIO AN In 1it,

oossary 10T gvery ono who wishies Lo preserve the papor
Addrom &

Publishers “ Bgresrorig un'mu.

tln ﬂlﬁx Jﬂ‘l &l“m' "’”ﬂﬁnﬂ{.‘:"&" ”‘

E!ﬂlﬁn AND DOILERS Rcv and l«'«nnd Ihnd‘
IN & WUI‘:“I «kuu,. ..

Trass rlulnm tor Mnm. Water and Gan,

Hamilton, Oklo,

et recently improyed

Ne-

Anerican,

[JuLy 3, 1875.

Advertising Agent. Address

rountor,
L ork oty

mwrT v
hox m. New

HARTFORD

c‘:'n'%‘:%‘#‘a‘:"r‘é‘ n:’ ™ “r";éii‘.i.'.'.".i‘:. .-tsh".'“ STEAM BOI LER
oanocln. vi 1. ani 15 Now Church St.. New Vork.

Inspection & Insurance
COMPANY..

W. B, Frawxune, V. P ), M. Acuss, Pred's,
J. 0 Proncs, Ses.
lAl'rrnan. (‘nll

Lowest Ivicod and REST.

[xeelsuo.- Do Your Own Printing

Portable $t_3 Prows for onnde, Latels, envelopes, vie.
. Larger -..n1~o|vr-o work,

BusinessMen dothelr printing and
adsortin save money and incrense
trale tour Printing, delight
ful pastime for spare hours. B 6’3

have great fun and make money fast
"“l At printing. Send two stamps for fall

cataloguo pitosse peete to the Mfry
'SO’ l\"lj*\ " IJ Meriden, Conn

T THE NATIONAL

Pre

Steel Tube Cleaner.

Adopted and In use b s ;l Forwate by dealers,
Send for Circular. llF (’l \l ERS SPFENCE CO,
foot K. ®h Street, N. Y., Agents for the U. §

NON-COMBUSTIBLE STEAM BOILEE & PIPE

COVERING

Saves ten to wcnty’rcr unl rn/u,ums SPENCE CO.,
foot B, 9th Street . 2nd St | 8t Louls. Mo.

llE)llCAL LABORATORY . —~Analyscs—Assays—Ad-
/ vices. A. Bovreovoxox, 91 Daane St,, cor.B'dway.

Worl.xm,g Models

4 Experimental Metal or Wood, made 0
J.F. wxx&l&nc”u:& N.Y.

“erby
IRON AND STEEL

DROP FORGING.

Of Every Desoription, al Reasonabdle Prices.

The Hull & Belden Company, Danbury, Ot.

Todd & Rafterty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off e: Low
Patent Tubular and Flue Bollers; Plaln Slide Valve sn-
onary, Holsting, and_Portabie Engloes. Botlers of al
ginds, Steam » Mill Gearing, Shafting, &c., S{ik,
Tow Oakum, l! Rope, Flax,and nen&huhln
Agents for the New Haven Manuf facturing *s Machin-
st's 'roou. lor Judson's Governore snd Stop-Valvoes;
Sturu- owers; and Differential Pulley-Blocks,
WAHFROOMS 10 _BARCLAY B NEW YORK
WORKS PATERSON. NEW .umssv

I I rTTIL | WROUGHT |

I It T+ WR
IRON
BEAMS & GIRDERS
HE Union Iron Mills, Pittsburgh, Ps.
The attention of Engineers and Architects is called
to our improved Wrought-Iron Beams and Girders (
tonted), In which the comvo-u welds between the
and . which have proved so objectionable in the old
mode of manufscturing, are entirely avoided. We are pre-
pared 1o furnish all sizes st terms as favorable ss can be

obtained elsewhere. For descriptive mhoﬁnph .ddrno
Oarnegie Brotvers & Co.. Union [ron Mills

JALUE OF PATENTS,

And How to Obtain Them.
Practical Hints to Inventars.

ROBABLY no investment of a small

sum of money brings a greater return

than the expense incurred in obtaining n

patent, even when the invention is but a

\ small one. Large inventions are found

to pay correspondingly well. The names

of Blanehard, Morse, Bigolow, Colt, Erics-

son, Howe, MecCormick, Hoe, and othors,

who have nmassed lmmense fortunes

from thelr Inventions, are well known,

And there are thousands of others who have real-

Izod lnrge sums from thelr patents,

More than Forry THOUSAND (nventors have

avallod themselves of the services of Muxx & Co.

during the TWENTYSIX yours they have notod as

solicitors and Publishors of the BCmeNTOIFIO AMEr-

CAN, Thev stand at the head In this class of busi-

noss ; and ther largo corps of psastants, mostly so-

lected from the mnks of the Patent Office : men oo~

pablo of rendering the best service to the Inventor,

rom fthe experience practionlly obtained while ex-

aminers in the Patont OfMico : enables Muxs & Co,

0 do overything appertaining to patents BErTen
and crearer than any other rellable ngency.

HOW TO This s the

clminx in-

OBTAIN Jzlenntln s

nearly ev-

ory lottor,describing somo Invention, which commos to

this office, A positice anawer can only be had by

prosenting a complete applioation for o patont to

the Commissionor of Patonts. An npplication con-

sats of 0 Model, Drawings, Petition, Oath, and full

Bpocification.  Vardous ofolal rules and formalities

must also be obwerved. Tho efforts of the Inventor
10 do all this business Wimself are gonerally withe
out success. After great perplexity and de slay, he
Is wsually giad to seck the ald of persons experd.
anced In patent business, and havo all the work
dono over again,  Tho bost plan s to solleit propor
Mvico at tho begioning, If the partios consultod
o honorable moen, the inyentor Iy safoly confldg
his Ideas to them ; thoy will ndyise whother the fin-

provement ia probably patentable

and
Llm all the . WL ive

direotions noedful to protect hig right,

llow Onan l nut Seourn My luvo.llol 1

This fs on {nguiry which one Inventor naturally
nakes another, who hag had some oxperience in ob=
talning patents.  His answer gonernlly 18 as follows,
and correct

Construot i neat model, not over a foot in any di-
monsion—smaller If possible -and sond by express,
prepald, nddressed to Muxx & Co, & Park Row,
togethor with a deseription of its operation and
morits. On receipt thereof, they will examine the
Invention carefully, and advise you as to its patent-
ability, froe of charge. Or, If you have not thme,
or the means at hand, to construct a model, make
a4 good a pen and fnk sketch of the Improvement
as possiblo and send by mafl. An answer as to the
prospect of a patent will bo recolved, usually by
roturn of mall, It s sometimes best to have a
ponrch made at the Patent OfMee ; such & mensure
often saves the cost of an spplication for n patent,

Preliminary Examination,

In order to have such search, make out & writton
description of the lavention, In your own words,
and a pencil, or pen &nd Ink, sketch. Send these,
with tho fee of 85, by mail, addressed to Musx &
Co., 87 Purk Row, and In due time you will receive
un acknowledgment thercof, followed by & written
report in regard to the patentabllity of your Im-
provemont, This spocial search Is made with groat
onro, among the models and patonts at Washington,
to mscertain whether the Improvement presented Is
patentable.

To Make an Application for a Patent,

The applicant for a patent should furnish a model
of his invention If susceptible of one, or if the in-
vention be a chemical produetion, he must furnish
samples of the ingredients of which his composition
consists. These should be scourely packed, the In-
ventor's name marked on them, and sent by ex-
press, prepaid.  Small models, from a distance, can
often be gent cheaper by mall. The safest way to
remit money (s by a dmaft or postal order, on New
York, payable to the order of Muxs & Co. Per-
sons who live in remote parts of the country can
usually purchase deafts from their merchants on
their New York correspondents,

Forelgn Patents,

The population of Great Britain is 31,000,000 ; of
France, 87,000,000 ; Belgium, 5,000,000; Austrin, 50,
000,000 ; Prussia, 40,000,000, and Russia, 70,000,000,
Patents may be secured by American cltizens in all
these countries. Now I8 the time, when business is
dull at home, to take ndvantage of these immense
foreign flelds, Mechanical improvements of all
kinds aro always In demand in Burope. There will
never be a botter time than the present to take pa-
tents abroad. We have reliable business connec-
tions with the principal capitals of Europe. A
large share of all the patents secured In foreign
countries by Americans are obtained through our
Agenoy. Address Moxs & Co, 37 Park Row, New
York, Circulars with full information on foreign
patonts, furnished free,

Canadian Patents.
In order to apply for a patent in Canada, the ap-
plicant must furnish a working model, showing the
operation of the improved parts ; the model needs
not to exceed eighteen inches on the longest side.
Send the model, with a description of its merits, by
em | express, or otherwise, to Munn & Co., 37 Park Row.
Also remit to their order by draft, check, or postal
order, the money to pay expenses, which are as fol-
Jows: For s five years' patent, $75: for a ten years
patent, $05; for a fifteen years' patent, $115. The
five and ten years' patents are granted with privi-
lege of extonsion to fiftoen years,

Trademarks,

Any persons or firm domiclled in the United
States, or any firm or corporation residing in any
forelgn country where similar privileges are ex-
tended to citizens of the United States, may regis-
ter thelr designs and obtain protection. This s
very important to manufacturers in this country,
and equally so to forelgners. For full particulars
nddress Muxx & Co., 37 Park Row, New York.

Design Patonts,
Forelgn designers and manufacturers, who send
goods to this country, may secure patents here up-
on thelr new patterns, and thus prevent others
from fabricating or selling the same goods in this
market.
A putent for a design may be granted to any per~
son, whother citizen or allen, for any new and orig-
Inal design for a manufacture, bust, statue, alto re~
Bovo, or bas relief, any new and original design for
the printing of woolen, silk, cotton, or other fab-
rics, any new and original {mpression, ormnament’
pattorn, print, or picture, to be printed, painted,
onst, or otherwise placed on or worked into any ar-
ticle of manufacture.
Design patents are equally as important to citi-
gous us to foreigners.  For full particulars send for
pamphlet to Muxx & Co,, 37 Park Row, New York.

Caples ot Patents,

MONN & Co. will bo happy to seo Iyentors in per-
son at thelr office, or to advise thom by letter. In
all cnsow they may oxpect an honest opdnion.  For
such consultations, opinions, and advice, no charpe
s madde. Write plain; donot use pencil or pale
ink ; be brief,

All business committed to our care, und all con-
sultations, are kept scoret and strictly conAdential.
In all mattors pertaining to patents, such as con-
duoting Interferences, proouring extonsions, drw -
Ing nsslgnmoents, exnminations (nto the valldity of
patents, oto,, special care and attontion is given,
For Information, and for pamphlots of instruction
and advice, addross

MUNN & €O,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York,

OFFICE IN WASHINGTON~Corner I und 7th

Slnxmu, apposite Patont Oflleo,

HE “Bdoentific American” s 'frlnld with

OHAS. BN '
oSS, Bx kU JOII’IV.:O()N.Li 8 INK Tenth and




