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AUTOMATIC STEAM ENGINE.

In the sccompanying illustrations we present front (Fig. 1) | by an elliptic arch in on¢
and back (Fig. 2) views of an automatic steam engine, built pound of material being =0 placed as to produce the
st Mount Vernon, Ohio, which may be considered as the re. } sults.
sult of the first successful effort to construct, in the West, | steam jacketed cylinder and steam chest
a complete machine of this description, not only combiring | broad and the surfaces truly seraped

cylinder head, slides, pillow 1
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block, and fex

sting of pleasing design; ¢

To this is securely bolted the casting
This joint is made |

all the requirements necessary to give the most economical
results, together with a positive and sure regulation, but at
the same time equalizing, in workmanship, material, and
design, the best productions of Eastera shops.

Without entering into the mechanical details, which are
clearly shown in our engravings, we have but to call to the
notice of our readers the special advantages which the man-
ufacturers claim for this particular form of engine. The
desirable points of stability and durability, it is stated, are
secured by the use of the Surdo bedplate, wherein are united
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COOPER'S AUTOMATIC STEAM ENGINE.
when completed it isx as though the structure were of one
piece. This principle of construction allows for the free ex-
pansion of the cylinder when heated by the steam, thereby
avoiding all strain on the foundations, while the engine re-
mains as perfectly in line, with the same clearances, lap, and
lead, when at work hot as when sot cold.

Regulation of tho speed is effected by the governor, mea-
suring at each stroke the exact volume of steam at boiler
pressure which shall be admitted to the eylinder to do the
work for that stroke, and which, at the same time, is de-

manded by the load upon the engine
| struction is such that no variation of pressure or change of

containing the ] ried a

$3 per Annum,
IN ADVANCE.

Its principle of con-

s best re- load can alter the revolutions, and yet the ppeed can be va-

t the will of the engineer at any desired moment.
Economy s claimed to be effected by the use of a3 steam

ach other, so that! jucket, by means of which the metal of the cylinder is kept

at a higher temperatare than the steam doing work inside,
thereby proventing condensation. The valves are provided
with flat wearing surfaces, which have been proved the best
for continual tightness. Instantancousclosing of the cut-off
is effected by the direct pressure of the steam upon a piston ;
and, lastly, a high rate of expansion of the steam takes place
in the cylinder, whereby the full amount of heat is deve.
loped into work.

We are informed that actual practice and tests prove theso
engines capable of giving within ten per cent of the full
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theoretioal power of the indicator dingram, and & devolop.
sment of & borse power on 2.4 1bs. of coal per hour. They
Are How placed in factories under a guamntoe of from
8 10 84 1ba, of soft coal per horse power por hour, and in flour
mills on & consumption of 25 1bs. of coal por barrel of four,
Theso results are produced by steam from the ordinary tubu.
Jar bollers with good natural draft. For further information
address the manafacturers, tho John Cooper Eugine Manu-
facturing Co., Mount Vernon, Ohio.

Scientific American,
MUNN & CO., Editors and Proprietors,

PURLISHED WEEKLY AT
NEW YORK.

into water, also that all the carbon burned up and formed car-
bonic mold, At the temperature of the red heat, indeed, and
above it, the aflinity of carbon for oxygen surprsses almost all
other chomical affinities, and for this rosson carbon and a
rod heat are practically used to reduce oxides, that is, to rob
them of their oxygen. The carbonic acld thus formed (un-
like the stonm, which condensed into water and formed the
ocenn) remalned as a grasin the atmospliore add contained al-
most all the earbon in existence, as at tho present time al-
most all the hydrogen in existonce is contained in the
walers,

A¢ carbon is the main ingredient of plants, in fact the
basis on which the collular vegetable structure and growth
dppend, an atmosphiore so rich in earbon ss to contain all
that there was of It was excexdingly favorable to vegota.
tion ; add to this a greator heat of the oarth’s surfuce (being
partially supplied from below) and s consequent very moist

phero, and it ls no wonder that vegetation did fourish
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OUR COAL DEPOSITS.-THEIR FORMATION AND EXTENT,

Among the manifold, but at the same time most striking,
proofs of a providential care during numberless past ages,
preparing our planet for the future abode of highly intelli-
gent beings, are the coal deposits. Without these all our
modern material progress would be utterly impossible, and
the human race wounld have remained in the stationary con-
dition in which it was, in regard to all industrinl pursuits, du-
ring the many centuries which preceded the discovery of the
inestimable utility of coal.

Let us first consider that the kind of fuel used in former
ages is totally inadequate to supply the present enormous
wants of all our many steamships, locomotives, stationary
steam engines, and domestic warming and cooking arrange-
ments; and secondly that the amounts of coal consumed by
these reaches most astounding figures, which are continually
: increasing. If then we mako a visit to a coal region, descend
into the mines, gather all the information we can obtain
about the subject (which is the result of all kinds of explo-
rations in regard to the vast coal deposits and the manner in
which this valuable mineral is distributed), we become dumb-
founded at the immense quantities stored up and buried in
the bowels of the earth. 'We are compelled to admire the
way in which it was kept safe, for millions of years, out of
danger of combustion or deterioration by atmospheric influ-
ences, till the time arrived when man, driven by the need of
more fuel than contemporaneous vegetation could afford,
commenced to utilize this mineral. We find with wonder
how its cropping out here and there served as a hint, and a
means of drawing man's attention, and how it led him to
look, for more material of the same kind, deeper down.

A rough estimate of the quantities of coal now known to
exist, within a circle of less than 200 miles radius of the com-
mereisl and manufacturing eitios of New York and Philadel-
phia alone, reveals the fact that at the present, and oven
with an increased consumption, there i8 coal enough for
somo thousands of future centuries, and if to this is added
the known coal fields of western Pennsylvania, Olio, I11i-
nols, Indiana, Tows, the Pacific Const, cto., our amazemont
at and admiration of such a providential care, for thousands
of generations yet to be born, become boundless,

We read, in some of the older geographies, that the conl
reglons are confined to the temperate zones, and espocially to
those parts peopled by the most advanced natlons, that iy,
to Furope and North America.  Such an assertion in simply
based on the sssumption that all the existing conl flelds lnye
boan discovered, which is totally unwarranted, Now conl
fiolds nro found slmost daily in different parts of the world,
even in the troples; and now China appears to be as rich in
conl as the United Btates east of the Mississippl. From its
similarity in geographical position to the eastern plateau of
the other great continent, this fact appears, a priori, to be

——

very probable.

It is highly Interesting to consider, from a geological point
of view, the natural agencies by which such masses of car-
bon have been collected and stored up for future use. It s
that, at & period of our earth’s existence, all the hy-
burned up and formed steam, which later condensed

Dyt

in & manner po luxurions that it is difficult for us to form a
conception of the same except by visiting the tropical for-
ests of the present day. Great changes in the different
levels of the earth’s surface often swept the piled up rem.
nants of such forest vegetation into lower basins, where
they wore coverad with water, afterward with deposits of
this wator contalning lime and other Ingredients; othér lay-
ars of vogetable matter pucceeded, nnd other layers of min-
oral or carthy doposits; and in this way many strata were
piled up nod the different future coal measures formed.
These only required first the solving agency of the water,
exclusion from air, proper temperature, and pressure, to be
slowly changed into the black mineral, so rich in carbon,
which we now eall conl. Not only does the coal itself show
its vegotable origin, but chemical experimenters have sue-
coeded in making conl artificially, by placing wood in the
conditions in which it was supposed that Nature placed the
remunnts of the anclent forests when the coal was formed ;
the correctness of the above theory of the conl formation
was thus practieally verified by experiment, ,

As wo are as yet very far removed from a complete know-
ledge of the number of coal ficlds and the quantities of car-
bon they contain, we know nothing of the amount of car-
bon thus eliminated from the atmosphere by the power of
sunbeams on vogetable life. It isthus impossible to estimate
what proportion of carbonic acid gas was once possessell by
our atmosphore; wo know only what has been left, and this
is fully sufficient for vegetation. It is by weight a little
less than one thousandth part, and as carbonic acid, CO,, con-
sists of 0 parts carbon to 16 of oxygen, our atmosphere con-
tains in weight nearly one three-thousandth part of carbon.
Estimating the atmospheric pressure at 143 lbs. per square
inch, or in round numbers 2,000 lbs. per square foot, every
square foot of terrestrinl surface supports an amount of car-
bon equal to one three-thousandth part of this, or two thirds
of a pound of carbon. As a square mile contains 27,878,400
square feet, every square mile supports two thirds of this or
18,595,600 1bs. of carbon. Considering the earth as a globe,
which is correct enough for our purpose, its surface is, ac-
cording to the formula 4 r 2=, equal to 4 x 4,000% x 3°1416,
or very nearly 201,000,000 square miles, which gives nearly
4,000,000,000,000,000 1bs. of carbon. Estimating the land as
one fourth of the earth's surface,it would be 50,000,000 square
miles, which, when covered with 4,000,000,000,000,000 Ibs.
coal,shows 80,000,0001bs. to the mile,or very nearly 8 1bs. per
square foot. As a cubic foot of coal weighs on an average 150
Ibs., 3 Ibs.coal are the 50th part of one foot thick, or very near-
Iy one quarterinch. The amountof carbon still in the atmo.
sphere would therefore,if extracted, form a layer of coal over
all the lands of the earth of onequarter of an inch thick. We
know already so much of the deposits that we are aware that
the coal existing would do much more than that ; therefore we
may conclude thst ous atmosphere once contained more than
double the present amount of carbonic acid gas, while the
quantity of this substance combined with lime, forming the
extensive lime rocks and many other carbonntes, shows that
the amount was once even much larger than this, so much
so as to be unfit for the higher spocies of air-breathing
animals ; and the natural operations of past ages, referred to,
served thus the double purpose of making the atmosphere as
well as the terrestrial surface adapted for the conditions
which are now being fulfilled, according to the evident plan
of an intelligent Providential Power,

ELECTRICAL ¥IRE ARMS,
Profegsor Samuel Gardiner, Jr., the man who lights the
Capitol at Washington by electricity, has invented o
method of discharging fire arms which dispenses with
gun locks and all that sort of machinery, Within the
handle of the pistol or gun he has a galvanic battery,
or a Leyden bottlo and a rabber to produce clectricity.
Thencs a wire extends to the cartridgo, the arrangement
being such that on pressing a pin with the finger, a spark of
electricity enters the cartridge and fires the powder. Now,
if the Professor will only make ono more lmprovement,
namely, shoot the ball by electricity without gun or powder,
he will distance all competition, and add new laurels to his
already distinguished fame as an electrlolan,

BISULPHIDE OF CARBON,

In the manufacture of illuminating gas, lime is used as a
purifier, to arrest the fumes and compounds of sulphur, which
become mixed with the gas in the process of distilling the
coal, Thislime becomes charged with sulpha r and other mat.
ters. A new method, by Julins Kircher of this city, for pro-
ducing bisulphide of eacbon from theabove wastoof gas.ma-

sulphurous vapor, and conducting
heated to a light red.  In the passage of
over the coal the requisite carbon is suj
woight, of earbon uniting with two parts of #
bisulphide of earbon, This belng now hot is in ¢
atato, but assumen the liquid form when cooled by
tion with eold water, .
Bisulphldo of carbon is & very poeuliar lquid. It is very
clear and brilliant. In respeet to light it is highly dinper.
sive and rofractive, and excellent prisms may be made by
filling trinngular shaped bottles with the fluld. It may als
be used as a siove to soparate the hieat from light. For ex.
ample, if we dissolve a little jodine in a bottle of d
of earbon, and place it in the path of n sunbeam, the hest
rays will pass readily through, but the rays of light will
not. The natural odor of bisulphide of carbon in noy
unpleasant, ns may be nscortained by opening a bottle of the
li:;uldl and .lpl':l’ll.n‘ the organ of smell. But when a Jittle
air mixes with the bisulphide vapor, a most disgusting odor,
which might be termed the concentrated essonce of muq;
egs, i tho result,
Bisulphide of carbon boils at 118:3" Fahr., has never besn
frozen, is used for thermomotors, for dissolying indin rublber
for making ico and rofrigeration, and latterly for obtaining
motive powor from the waste heat of the exhaust steam of
ordinary stenm engines, The Ellis bisulphide of earbon on.
gine, heretofore described In the SoresTirc AMERICAN, iy
worked wholly by exhaust stesm; and, in an example
given by us on page 270, the power derived from this ex.
haust steam exceeds that obtained from live steam, The
steam engine indicated 14 horse power, the exhaust steam
being ordinarily allowed to escape up chimney. But when
the exhaust steam was turned into the bisnlphide of carbon
engine, it yielded 22 horse power. Thus the same quantity
of conl which ordinnrily yiolded 14 horse power, was, by
the interposition of bisulphide of carbon, made to yield 80
horse power, As wo bofore remarked, bisulphide of carbon
is & very peculiar liquid.

A GAS-PROPELLED BOAT.

Mr, William A. Leggo, of Montreal, Canada, is the author
of a novel method of propolling vessels, designed espocially
for canal boats, to overcome the dificulties of horse towage,
He discards steam wheels, ropes and other common contriv-
ances.  All that Mr. Leggo uses is o large bent pipe which
is attached to the stern of tho vessel, the mouth of the pipe
beitg placed under water, pointing stern-wise. The pipe
rises to the deck, and at the upper end of the pipe is & gas
light and valves that open inward for the admission of hydro.
gen gas and atmospheric air.  As soon as enough hydrogen
and air have entered, to wit, two parts of hydrogen to one
of oxygen, the mixture takes fire from the gas light, an ex-
plosion ensues, the valves are closed, and the great pressure
produced finds vent at the mouth of the pipe, acting against
the water and driving the boat ahead. The valves then
open again, the gases flow in, a8 new explosion takes place,
and so on. These explosions follow with as much rapidity
as the motions of a steam engine piston, and thus the boat
soon acquires a regular velocity. Whether the manufacture,
cost, and storage of the gas, and the working of the gaseons
motor, will equal the economies and conveniences of steam
power and its propelling appurtenances remains for Mr.
Leggo to ascertain by trial. But we think he will find that
steam is the cheapest and simplest motor, take it all in all.
The same amount of fuel that he requires to produce the gas
and work the gas engine will yield a greater amount of use.
ful motive power if used in connection with a proper boiler,
engine and propeller.

AN OBJECTION TO THE LARGE TELESCOPE ANSWERED,
One of our correspondents makes, on page 341 of our cur-
reat volume, a well founded remark in regard to the practi-
cal use of the million dollar telescope, namely, that the
apparent motion of the heavens is increased in the same
ratio as the magnifying power of the telescope with which we
contemplate the heavenly bodies. This is correct, and we
will estimate this increase: When, for instance, using a
magnifying power of one thousand diameters, the apparent
motion, which actually is only about a quarter of a degree
(equal to the sun’s or moon’s radius) per minute, bocomes
then equal to a motion of 250" por minute, or 4° per second,
or 360 in 1 minute 27 seconds, in fact equivalent to a velo.
city equaling that of the whole firmament in 1 minute 27
soconds, 1t is evident that, when the images of the heavenly
badies fly ncross the field of the tolescopo with such veloelty,
nothing can bo seen, much less carefully observed, His
comparison of observing a flea, on the periphery of a wheel
revolying ten thousand times por second, while sitting on
another wheel, turning four thousand times in the same
short period, is mather exaggeratod. The most sanguine
oxpectation is to bring the moon apparently to within 8
milos, which corresponds to o magnifying power of 30,000,
and this may bo as easily controlled as astronomers now con.
trol the present powerful tolescopes, by shnply mounting
them equatorinlly, that s, attaching them to & main axis
whish is placed parallel to the nxis of the earth, and giving,
by means of properly regulated clockwork, to this axis o
yotation contrary to that of tho earth, but with the same
volocity, that is, one revolution in 24 hours. In this way,
tho two motions neutralise each other, and the telescopo
stands motionless in spaco, at least as far as concorns the
dally terrostrial rotation, The fixed position of the earth's
axls and the great distance of tho stars makes the effect of
the oarth's yearly motion totally impercoptible, when the

king establishments knewn as gas lime, consists in mixing the
gas lime with equal parts of clay, loam or sand, subject.

ing the same to hoat in a closed retort, which expels the

stars or the further planets are the objects observed.
In regard to the moon's apparent and real motions, our
| astronomors have also solved the problem of regulating the
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'ﬁlo"l tho teloscopo, 80 a8 to follow the moon perfectly .

1s w8 necessary In order to make the admirablo lunar

'pﬁmh" such ns thoso with which Mr. Rutherfurd and

pr. Honxy Draper (both of Now York oity) have enriched the

selontific world.  The same principle, applied to the million

Jollne telescope, will keop any mountain crator or other ob-

oot on the moon's surfaco oxactly in the conter of the field

of thy fnstrument; the only preeaution to be ubserved will

pe that ovarythlng I8 to be constructed with the utmost

4 cato, 08 evidently all littlo defeots nnd aberrations produced

by py tho apparatus will beecmo magnified in proportion to

the power of the lenkes, As the motion of eagh planct is

plectly known, having beon thoe subject of the most rigid

calonlntion, the means of kecping onch planet in the conter of

tho fleld of any tolescope, howover great its power, is a sim-

ple mochanical problom, founded on mathematieal data and

of as casy solution as is the caso with the moon's motion ; it

3 is, in fact, easier, us the moon shows more of such irregular-

jtios than the planets ; while at the samoe time, by her greater

proximity, theso eccontricities are more percoptible to us
{han those of othor heavenly bodies at groater distances.

THE VIENNA EXPOSITION.

2 The great show, from all accounts, is still Ina chaotic state
of confusion, and tho reports of the correspondents of Euro-
and domestic journals, written from Vienna, indicate
| that but slow progress 18 leing made toward reducing the
contents of the vast building to anything resembling order,
Visitors are few, averaging barely 10,000 a day, and these
have to pick theie way through a wilderness of packing
cases and among a Babel of workmen, with no better reward
for their labor than a sight of half finished trophies or
jumbled mixtures of goods, destitute of arrangement and
still covered with their protecting screens, ‘‘Judging from
the efforts made in some parts of the buildings,” says one
correspondent, ““ the exhibits will only be in order a little
while before it will be time to restore them to their packing
hoxes." Another writer clings to the hope that the 1st of
July will find everything complete, while  third, taking a
more despairing view of matters, doubts if the show will
ever be finished, and strongly advises Americans contempla-
ting o trip to Vienna to dofer their journey for at least two
months.
THE GENERAL OFFICIAL CATALOGUE

has been recently lssued by the Austrian government, but
the lists aro imperfect, and the United States, Spain, Portu-
. gnl, and a Inrge portion of the German section are entirely
omitted. At present Austrin has the largest number of ex-
hibitors, 7,200, the majority of whose products relate to tex-
tile industries and clothing; Hungury is next, 4,629; then
France, 2,608; und Germany, 2,450. England has 784 ex-
hibitors, principally of machinery. Salvador ends the list
with bat 5, presenting specimens of her productions. Of
the various groups, that devoted to substances of food as
products of industry is best represented, by 2,653 entries.
The fine arts are badly neglected, the exhibitors in the four
groups devoted to the subject numbering but 8, and all com-
ing from Russia. The total number of people contributing
to the show issnmmed up as 24,014. This catalogue, though
deficient in many respec's, is the best information available
at present upon the extent of the exhibits, though of course
its figures indicate the porsonnel of the participators in the
exposition without relating to the number of objects they
may display. At some future time it will be corrected ; and
: its statistics, when including those of the nations above
1 mentioned as omitted, together with such additional contri-
. bations as may come from China and the Asiatic countries,
the West I[ndia Islands, and other as yet not fully represent-
ed localities, will doubtless be materially altered.

WITHIN THE ROTUNDA
is the scene of the greatest activity. The great central
fransept is almost entirely in order, aund is furcished with
rich draperies and cases of textile fabrics. In the center
the great fountain is rapidly approaching completion, but
its design cannot yet be determined. Most conspicuous are
the stearin trophies, which may well be taken for polished
marble and which are exquisite in design and workmanship.
One consists of a high column with gilded and black pol-
lshed pedestal, capital, and bands, surmounted by a huge
ball of white stearin. Another is a complete remple formed
of the same material, which has six columns each ten feet
high; within is a figure of the Goddess of Peace. FEugi-
Neering'a correspondent, from whose graphic report we draw
the main facts herewith given, notesa large number of gen-
eral exhibits comprising arms, clocks, ivory articles, eto.,
which in the absencs of detailed particulars are of no special
Intorest to the American reader. Lavassiére ef fils, of Paris,
“opper workers, display an odd trophy, occupying a space
~pomo 30 feet square. The area is enclosed by walls of bur-
nlshed bars acd copper tubes arranged in groups of different
lengths %o as to present a somewhat castellated appearance.
~ These tubes are cut away in the center of two sides so as to
leaye outrance ways. Over the front portal is secured s fino
- Plece of copper work—probably part of a vacuum pan—
Which forms s domed metallic canopy ; around are arranged
- Yarlous kinds of copper and brass work, fire box shoets,
m of Vienns displays a huge structure
- made with great and ingenuity entiroly of variegated
‘matches, Faber exhibits his world famed pencils, and
soufacturer, immense urns of polishel plumbago. A

0o sot up in the machinery hall. This class of appa-
may be divided into two sections; that for making
) cane, and that relatiog to the beet root manufac-

tuze, 'Thero is also in addition o very interesting oxhibit of
a plant for extrasting the saccharine maotler from potatoes
and othor vegetables, In the first diviglon Heekmann of
Berlin digplays a magnificent vacuum pan 10 feot 84 inches
in dinmeter, the top of the brass dome of which, g It rests
on its platform, is over 27 feet from the floor, It Is made
entirely of copper and fu only five pieces,  Tho nupper part
is dished out of one shewt of copper; the middle part of the
body down to the flanges ig built ont of anothor; the lower
body, which is nearly eylindrical, is made out of a third, and
the two bottoms, each ont of & single pieco, The pan con
tains 045 square feet of heating surface and twenty-five
complete rings,

F. Aders, of Magdeburg, has the finest apparatus for the
manufacture of beet root sugar. The boilers resemble ma-
rine boilers standing side by side, and are simple wiought
iron cylinders 8 feet 3 incles by 10 feet 8 inchos, Each con-
tains 610 seamless 2 inch brass tubes, passing through the
ond plates and communieating, not with the interior of tho
boiler, but with separate steam chambers at each end, Thoe
low pressure steam is admitted in one of these chamburs, is
condensed in passing through the tubes, and imparts its
heat to the juics In the boiler. The stenm given off by the
boiling after passing through a safoty vessel is used to heat
the contents of the second boiler; and, asit is necassarily it
self condensed in the process of imparting its heat to the
juice in the second boiler, no separate condenser is required
for it to insure that the boiling in the first boller takes place
in vaouo. The steam from the second boiler is condensed in
the usual way. The safety vessel is a special feature, and
serves to free the steam from all the sagar which may have
become mechanically mixed with it. Each boiler contains
2,850 square feat of heating surface, and they are considered
the largest of their class ever constructed. The

MARINE ENGINES
exhibited are few in number, as manufacturers seemed loth
to forward their goods to a country in which but little de-
mand for them could exist.
Copenhagen, contribute a pair of compound engines of thirty
horse power, nominal, of novel design. Th 're are two high
pressure cylinders on the top of the low pressure cylinders,
but the latter have trunks so that the total hight of the
engipes 18 not more than would be occupied by ordinary
ditect acting engines without the extra ecylinders above.
Each low pressure cylinder has one of the side frames cast
upon it. There is a horizontal cylindrical surface condenser,
the pumps of which are worked by levers connected with
thelower ends of the trunks. A forty horse power compound
marine screw engine from the Stabilimento Zechnico of
Trieste, is noticeable for the manner in which the air and
circulating pumps are worked. There is a short throw
forged crank in the center of the crank shaft, from which a
connecting rod works the feed pumps by a cross head; and
the feed pump rods, being prolonged and carried across
above the shaft, form the piston rods for the air and circu-
lating pumps. The Austrian and Hungarian Lloyds, in a
large pavilion of their own, exhibit a series of models of
various vessels, and also the stern post and tube, screw shaft
and propeller of a vessel having engines of about 200 horse
power. The propeller has four blades with their tips bent
back for the siko of getting an extra large leading radins;
sn arrangement, by the way, which has been proved not to
possess sufficient advantage to compensate fr the additional
risk of having the blades broken. As regards
THE UNITED STATES COMMISSION,

we have little of novelty to add. The report of the official
investigation relative to the charges against the suspended
commissioners is still delayed, and in its absence no just
opinlon of the difficulty can be formed. Foreign journals,
we notice, applaud the action of the Government in its
prompt though severe measures. A deputation of influen.
tial citizens from New Jersey, recently waited upon the
President in reference to the case of General Van Buren ; but,
other than the assurance that justice would be done, we note
no results of the interview. There has been a brief sensation
caused by the statements of & restaurant keeper, regarding
approaches made to him by the ex-commissionsr general, but
the report, as published in a morning contemporary, has
since been stated to bo incorrect, and it is doubtful whethor
the facts haveany substantial basis. Thero is little question
but that if General Van Buren is innocont of the aspersions
cast upon him, as we truat he s, his experlence has been a
severe one, for which, if exonerated, he deserves ample
reparation from the country.

- -

BCIENTLFIC AND PRACTIOAL INFORMATION,

MERCIHANT STRAMERS,

According to the bureau of statlstics at Brussels, the
steam merchant marine of the world conslsted In 1872 of
4,885 steamers, moasuring 8,080,700 tuns,  Of these (reat
Britain has 2,538, aggregating 2,882,145 tuns, and the Uni-
ted States 420, of 282,150 tuns,

SO0 LIAO,

The Hansa recommends shippors of sugar, coffes, tea, to
bacco, ete., to abandon the use of costly envelopes of sheot
lead and zine to protect their cases, and substitute therofor
the Chinese ‘‘schio llao," or varnish made of 4 parts fresh
blood, 4 parts of powdored limo and a littlo alum. It issald
that three or four coats of this substance ensures complete
impermeability. The composaition was described on pago 63
of our volume XXIV,

XIGUT SIGNALS,
In England and Germany a method has been proposed of

applying the commercial code of signals to night use, Sir

Messrs, Burmeister & Wain, of

—

W, Miteholl and Captain Nordenholt suggest the use of rod
white, and green lights to flash o cortain number of timen
necording to tho letter to bo communicated, Thus, the first
wlx congonants of ths alphabetare represented by from one to
wix finshen of & whito light; the noxt six by ared light, and the
ihird #ix by n greon light, used in the same manner, Only
two lantorns are neoded, one entirely whits, and the other
hoving o green and o rod sido, Experiments made with this
system have proved satisfactory.
SPONTANEOUR CHANGE IN TIE EXTRACT OR ESSENCE OF
VANILLA,
Quite recontly there ling beon considerable comment in sel-
ontific journals tu reference to the poisonous propertios of
the vanilla bean, The flavoring is supplied in two forms,
the powder of the pod and an alcoholic extract, Dr, Oli-
ver belleves that there is no reason to consider that either
the pod itself or the extract is deletorlons when fresh, but
that there is strong roason to fear that the extract at least
may undergo a changs so ns to be eapuble of producing
polsonous symptoms., The alteration probably takes place
through oxidation, after exposure for a length of tims to the
nir. Hence it is to be inferred that bottles containing the
extract should be kept well corked. Schroff belisves that
the polson is produced by the use of cashew nut oil to be-
smenr thesvanilla pods. The low priced extracts of vanilla
in the market are made of the tonka bean, a cheaper article
somewhat used for flavoring snuff. There is, however, no
renson to suppose that this bean possesses deleterious prop-
erties.

FERTILIZER FOR MELONS,

Coffee grounds, whieh are very rich in nitrogen, are sald
to form an excellent manure for melons, In order to pro-
duce the best effect, they should be mixed with the earth
which forms the bed, so that they should be well decayed
by the time the roots begin to develope.

RECENT PHOTOGRAPHIC IMPROVEMENTS,

M. A. Martin proposes the following very soluble collodi-
on: Add totwo parts of sulphuric acid at 150° F., one part
cf dry nitrate of potash; when the mixtare has cooled to
1317, place therein small tufts of cotton as rapidly as possi-
ble. After 7 or 8 minutes of immersion, turn out the whole
at once in a large quantity of water and wush quickly, re-
peating the washing until complete neutrality is obtained.
The dried cotton is carded with copper cards in order to
eliminate all pulverulent portions. About 123 grains of
cottor are to be employed with every 10 ounces of the
above mentioned mixture.

M. Jeanrenaud advises photographers to make use of a cold
solution of 3 or 4 per cent of carbonate of ammonia, asa
powerful solvent of the chromatic products which color car-
bon proofs after their development. The substance, he says,
replaces cyanide of potassium with advantage.

For magic lantern images, G. Willis recommends the fol-
lowing process: On a sulution of indis rubber in benzole, of
the consistency of ordinary collodion, allow to float for half
a minute the sheet of paper which is to be applied to the
plate of glass. Add, to the white of eggs, about 7 grains of
chloride of ammonia for each egg, beat up strongly and fil-
ter. Then allow to float upon this liquid the already im-
preguated paper, taXing care to avoid air bubbles. The pa-
per dries very quickly and can be preserved for a long time.
"The sensitiveness and the printing are the same as ordinari-
Iy, but the image on the paper should have very dark colors.
It is then washed to remove all trace of silver, and pressed
against the plate. When the paper is dry, the surface is
lightly rubbed with a wad of cotton dipped in benzole, after
which it may be detached, leaving the image on the glass.
The picture is fixed by employing a solution of soda, suf-
ficiently weak not to attack the colors. Plates thus prepared
are remarkable for their transparency, and as the tints applied
are vory intense, they can bear to be much magnified. An-
other advanage in the process consists in that a quantity of
paper already treated with the caoutehouo can be held in re-
serve,

M. Lotaile diminishes tho intensity of a negative which
is too opaque after development by first washing it and
then covering it with a solution of 75 drams of chlo-
ride of gold in a pint of water. The operation is repeated
until the negative assumes a suitable color, Next it is
placed in a bath of nitric acid which entirely covers it, dis-
solving the silver and cauring the image to nearly disappear.
By the aid of sulphate of iron, however, the latter is dark-
oned and caused to reappear with much transparency, Re-
course may be had to pyrogallic acid to attain at once the de-
greo of intensity and of transparency desired.  The image
which remains after the application of the nitric acid, on
Account of its groat transparency, is excellently adapted for
enlarging,

A JAPANESE SUSPENSION NRIBGE.

Mr. T. J. Wators, the Surveyor General of the Japanese
governmeont, has recently completed the first suspension
bridge built in Japan. 1t is constructed over a ravine filled
with wator, which separates the Mikado’s palace from his
pleasure gardons, and is intended solely for his own person.
ol use and that of his immediate attendants. The fabrie,
says the Japan Weekly Mail, in 234 oot long, 17 feet wide,
and 00 feet above the water, It s supported by two red
brick columns 64 foet high from the foundation, and the
cablos aro of gulvanized iron. The hand rails are of thin wire
ropo, and, with the entire stracture, are handsomely orna-
monted. The anchors aro burled 28 feot deep, and the
bridge has bean tested with a rolling load of 20 tuns. The

Mikado, we understand, took great interest in the construc-
tion and frequently inspected its progress.
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PUMPING ENGINE. low the fire the combustion becomes very intense, and the | the crank passes. The engine Is single ncting, the air press.

Wao are indebtod to Engineering for tho accompanying | heat, and congequent expansion of the alr, corrospondingly | ure acting on the under side of the plston anly ; the air lsad.
engraving of a small non condensing beam pumping en. [ great, and the engine will gain in power and speed.  If, on | mitted from the heater by means of a puppet valve, B, moved
gine, constracted n fow months ago by the Messrs. Gwynne, | the other hand, all the air bo directed above thg fire throngh | by & eam, at G, on the main shaft, There is a similar valyy,
of the Hammersmith Iron Works, Hammersmith, England, | the passage, 8, a vory dull fire will bo tho rosult; the air will | also moved by & cam, which opens from the cylinder to the.

———mr

for pumping from a woll ono
hundred feetin depth. The
engine hass steam cylinder
20 Inches in diameter with 2
feet 6 inches stroke, and the
piston rod is earried through
the bottom of the eylinder
and attached to w balance
weight (abour half a ftun)
employed to counterbalanco
the weight of the pump rods,
ete. The beam I 8 feet 6
inclies Jong, and ls composed
of two seven-eighths inch
wrought iren plates stayed
together at intervals. The
connesting rod is 4 feet 2
inches long between conters,
The crank has a throw of 8}
inches. The pump, which is
carriod on a girder 25 feet from
the bottom of the well, is of
the bucket and plunger class,
the barrel being 16 inches
in diameter and the plunger, W
113 inches. The streke of -
the pumpis the same as that
of the steam cyliuder, name.
Iy, 2 fect 6 inches. A large
alr vessol is placed above the
retaining valve of the pump,
and the latter delivers the
water through a rising main
9 inches in diameter. Alto-
gether the engine is of a
very convenient type, which

may be advantageously em- A
ployed in many situations. =% BEAM PUMPING ENGINE. ¢
L be comparatively cool with less increase of volume, and there
WENHANM'S HEATED AIR ENGINE. will be & diminution in the power of the engine. This dif-

At a recent meeting of the Institution of Mechanical En.- | ference of power serves as a very effective means of regula-
ginvers, in London, England, Mr. C. W. Cooke, in « prper | ting the speed of the engine, and the governor was conse.
on the subject, gave the following details regarding Wen- | quently attached to the lever of the swing valveatS. No
ham’s hot air engine, an engraving of which we reproduce | other regulation for speed is required, giving this advantage
from the pages of the Engincer. This machine belongs to | that the combustion of the coal is exactly proportioned to
that class in which the fire is in-
closed ond fed by air pumped in
beneath the grate to maintain the
combustion, the larger portion of ;
the air entering above the fire to i
be heated, the whole, together
with the products of combustion, i
boing made to act on the piston, ’

Our illustration gives asectional s
view of an engine of this descrip. i
tion of one horse power. A spe- :
clal feature is the furnace shown
at A, in which perfeet combustion
s obtained from ordinary bitumi-
nous coal, which Is geaerally pre-
forred for thisengine. The space
under the grate is separated from
the npper part by s moderately
nir-tight diaphragm, and above
the grate is an annulus of seg-
mental fire bricks, as shown, with
pemi.oylindrical grooves at their
joints, wo that when placed to-
gother the center forms a cylindri-
cal hopper containing a store of
fuel sufficient for several hours'
work, and the grooves at the joints
form a series of vertical flues

: a:hl:un.. This valve is shown,

at F,

The chiof peculiarity in this
engine is the method by which
the top of the cylinder servey
as the air pump, and Is made
to convey into the heater for
oxp ion the reduced bulk of
air required for the dus per.
formance of the engine. The
top of the piston does not reach
the cylinder cover, but there iy
a clearance space left betwoon
them. The result is that the
pressure in the hester should
nover exceed 15 Ibs. on the
square inch ; the extent of this
pressure is obtained entirely by
the smount of clearance spaco
above the piston, the action of
which may be thus explained :
The piston rises until it eom.
presses the air contained in the
air pump to half its volume,
or to a pressure of 15 lbe. per
square Inch, and not till then
does there exist equilibrum be.

tween the air in the air pump

and that in the heater, The
pump valve, Q, then opens, and
during the remsinder of the
stroke, air is pumped into the
furnace. At the end of the
stroke the valve, Q, closes,
leaving still 15 Ibs. pressure in
the space abova the piston. As
there is no farther escape for
this, it acts upon the piston du.
ring part of the down stroke, and equalizes the action of the
engine ;n small iy wheel only is therefore required.

This is, of course. not any advantage in power, for what.
ever power is required in order to obtain this pressure of 15
Ibs. above the piston must be deducted from the foree of
the up stroke; it is only transferred from the lower side of
the piston to be utilized above by the subsequent expansion
of tho compressed air.  After the
expansion has ceased, the inlet air
pump valve below Q opens, and ad-
mits the quantity of cold air re-
quired for the next stroke of the
engine.

Mr. Cooke observed that air en-
gines on this principle cannot be
worked advantageously ata high
pressure, The oir is found to en-
ter the working cylinder at 1127°
Fah., and to leave it at 466" Fah.
About 8 1bs, of coal per Lorse are
found to be consumed per hour.

There can be no doubt that, in
mauny applications requiring a few
horses’ power, this engine will bo

Y found very useful, and the verdict

= uf the discussion tended to this di-
: rection. The manufacturers do vot,
of course, put it forward in compe-
tition with the ordinary steam en-
gine, but ratheras a fairly econom.
ical, non-explosible, small prime
motor,

Australinn Pearl Fishing,
Pear]l fishing on the coust of

throogh the bricks. The column N S Western Australia is rapidly as.
of conl descends as it is consumed Ty / u suming finportance, one English
on the furnace bars, and, the air L — i ] % :4 speculator Laving had no fower
coming into contact with nothing g g il e CERl P ‘:‘ than 400 Malay divers at work du.
but eoal In o state of intense igni- Z = _,J..L"_;—"'r:) — H U 2 o ring the season of 1872-73. The
tion, all the products of combns- 2 =7 -I 2 RS [ B IS fishing grounds lie about two to
tion must pass through the ig- : S I S P e il - 2 2 three miles from the coast. Small
nited portion. The channels in s {1 G < 5 A ) KT schooners anchor near these, and
the fire bricks that serve as flues ‘_l' L . 3 e the diving takes place from skiffs,
being also white hot, no uncon- \ ) containing each about ten men, who
sumed fire gases can pass through. g =ra 3y B dive in succession, going down two

The furnsce has a cover, by & Ry foo || o N e o i to four fathoms (the Malays areable
which it can be hermetically closed e N Hor i G v o i 2 ! to rench six fathoms). The season
in front of the ash pit, shown at A 0 e RG22 S (RREREERERT | ;)] fh ARSRELE ST begins in September and ends io
Z, snd there is a similar cover for March, and the diving is most ex-
filling the coal hopper at Y, The tensively done one or two hours be.
products of combustion, after leay. fore and after the lowest neap tide,
Ang the channels of the bricks, are * One of these skiffs will carn $150
met by o “-Te plate, W, lined in & week, in mother-of pearl, ex-
with 6r: clay, which prevents the IR ST T SO (R = clusive of pearls. The natives re-
o:vdmlu!hthe furpace from getting 2 o W — celve no regular wages, 02:1 f‘“"l
unduly hot. The fire Lricks are ' food and some articles of clothing,
soparated from the ou: de ghell WENHAM'S HEATED AIR ENGINE. with occasional small presents
of the stove by a ring of powdered brick or ashey. There | the amount of work performed. The engine is of the steeplo | The Malay divers receive about four dollars monthly, besides
re two cold afr supply inlits to the fire, the one below the | form, having two piston rods placed dingonslly, with the | bourd, and passage money to und fro. Tho fishing is done
fire, at T, and the siher above the fire, st 8; and thore 18 o | main or crank shaft running botween them; and in order [in & v ry rude and primitive fashion at presont, but im-
ewing valve, by wlileh more or less of the air supply 1s di | to make the cylinder ns compact as possible, the cover of it | proved appliances aro being called in, and o vich harveyt is g3

e below or aboye the fire, 1f all the air be dirgcted be- | is proyided with o segmental chase or depression, in which | pected.
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- IMPROVED GARDEN HOE.

his invention Is a garden hoe, provided with swinging
forks, one being attached
to each edge on the right
and left of the hoe blade,
for loosening the earth
among tender vegetables,
flowers, ete. The device
may also be used for rak
ing out weeds or other
rubbish from between
the rows, which is done
by turning the forks up
from the cutting edge of
the hoe, as shown, The
forks are made of thin
steel, about 1} inches
Jong and § Inch broad at the points, and are fastened to the
hoo by means of rivets. Patented Oct, 20, 1872, by Mr. Reu-
ben P. Buttles, of Mansfield, Pa.

Never Turn Around in the Sireet with a
Ladder on your Shoulder.

0l Mr. Watson on Nelson street has got a nice little bill
topay. Ho sent a man down town for a pot of paint and a
Jadder. The man got the paint, and then went to a lumber
yard after & ladder. Then ho tied the paint pot on the end
of the ladder, and put the ladder on his shoulder. This was
a very smart arrangement, and the man himself admired it
very much. He started for home this way, and didn’t find
any trouble in getting along the first block, because people
had an impression that a long ladder with a pot of yellow
paint dangling on the end of it wasn't exactly the thing to
trifle with,so they balanced along on the curbstone or rubbed
up aguinst the buoildings. Pretty soon the man saw some-
body in a store he knew, and he turned round tospesk
to him, and drove one end of the Iadder into a millinery
caso and knocked the crown out of an 18 bonnet. Then he
backed off in affright, and knocked down two sewing machine
agents with the other end. Then he started to turn round,
and an old gentleman who was desperately endeavoring to
pullhis wife out of danger saw the peril and shouted out: “'Hi
there!" But it was too late. The pot struck aganst an
awning post, tipped to onc side, aud the entire contents went
over the aged couple. This so startled the man that he
whirled completely around, smashing in an entire store
fron?, frightening a milkman’s team, and knocking over
somo thirteen persons who were actively dodging about to
get out of the way. Then he dropped the ladder, and fled
into the country, shouting “‘ murder™ and *“ fire at every
jump, A regularly ordained painter is now engaged on Mr.
‘Watson's house.—Dandury News.

FIREPROOF FLOOE.

In this invention, Mr. Nathaniel Cheney, of the Architec-
tural Iron Works, New York city, the inventor, proposes to
do nway with lath and other combustible building material,
and apply the plaster, for ceiling rooms, directly to iroa wire,
which is interwoven with the tie rods of floor or roof arches.

In our engraving the arch, A, is formed of metal plates
bolted together at the edges by angle bars, and resting at
the ends on metal skew back beams, B, which are tied to-
gother by wire rods, C, to prevent end pressure or strain on
the walls, and hold the arch up stiff and firm. On the lower
floor the arch is made of brick, and is similarly secured, sup-
porting u layer of concrote above,

The connecting or tie wires, C, are arranged close togeth-
er, a8 thown in the section, Fig. 2, and small wire is woven

short rods, D, from sbove, and upon it the plaster is applisd
in the ordinary manner, The devico in necessarily fireproof,
and is suid to form firm floors, incapable of transmitting

- round to any considerablo extent. Patented through the

‘Beientific Ameriean Patent Agency, April 1, 1873,

Ry vor HEADACHE.—Paing in the head arise from
‘wuich o variety of causen that no one remedy will answer in

b - every cane.  But the following is sald 1o be an excellent pre-
- paration, and from the simplo nature of the ingredients wo

I worth trying: Put & handful of salt into s quart
: and one ounce of spirits of hurtshorn and half an

%0 of spirits of camphor. Put them quickly into a bot-
and cork tightly to prevent the escape of the spirits.
; of eloth with the mixture, and apply it to the
vot the eloth afrenl s soon as it gets hooted,

l THE BELGIAN DRAY.

A tun s considered a good load for a one horse eart or
{dmay in New Yark city, while two tuns aro sometimes car-
Hoavy loads are carried
much moro ensily when the size of the wheels on which the
In Belgium advantage is

ried, two horses being employed

load Is supported is increased.

{taken of this fact in the construction of drays, which are

thus deseribed by a correspondent of the Eaglish Mechanie @

= p— ——
of magnetism ls measured by the surface of the two rectan.
galar triangles, which the figure forms; the poles of the
magnet are at the hight of the centers of gravity of the two
trinngles, ote,

But this ¢ normal magnet ” has a very important property
which the above does not necessarily indicate. It ks ‘e
jmum > that is to say, If new plates also well magnetized
be sdded to the first, no further sugmentation of megnetic
intensity will be found; & fact
explained by the consideration,
slready indicated by Coulomb,
that esch plate acts contrary o
its neighbors. When we sy
that the magnet is thus maxi.
mum, It muost not be conciuded
tkerefrom thst the addition of
new plates would not angment

e ——

fTHE BELGIAN DRAY—(¥is Elevation)

Its load capacity of dead weight s 10 tuns. For bulky
loads, thore are sockets on the sides for fixing stanchions.
The wheels are very strongly made, with tires 4 inches by
1} inchos. Every day I see two horses drag with easo the
load given above, and often one horse traveling with easo
with five tans on the dray, it being a common zustom for a
single horse to be yoked on one side of the pole. The roads

THE BELGIAN DRAY—(End Elrvations)

in and about Antwerp are generally level, with occasional
short steep places of 1in 60. For carrying corn, casks, or
castings, these drays are peculiarly fitted. There are others
where, by raising the body of the dray higher, a heavy load
can be carried on top, while a dozen casks or cases can be
slung in chaing beneath,

M'GRATH'S PATENT SIDE STICK AND QUOINS.

The work of locking up a printer’s form, so that, when it
is fixed on the bed of the press, every type and space shall
be held in its place with perfect firmness, requires, if per-
formed in the old and common way, no small expenditure of
time and eare, both to insure & perfect register and to avoid
all possibility of springing the chase or bowing the columns.

its foree If the poles were pro.

vided with armatures of soft
iron, which imprison the magnetism. Insuch case, in fact, to
give to the armatures s magnetie intensity eqyal to that of
the plates, the number of the latter must be aogmented
above the maximum noted. The magnet thaf armed Is
able to carry a much greater load than when it is simply
composed of plates of steel.

These fundamental points established, M. Jamin has since
vtudied the influence of the breadth of the plates and that
of their lungth, one of which acts on the quantity of mag
netism, the other on ita intensity. He has finally determined
that a magnet of given thickness composed of roveral plates
has more intensity than one formed of s single plate of equal
thickness, and he has therefore been led to construct mag
nets of plates of steel made very thin,

We cannot, in the absence of farther and fuller investi-
gations, enter into the subject at present in greater detail;
but the reader will understand how greatly the improvement
of magnets, which will result from this beautiful theoretic
study, will lead to better facilities in the construction of the
magneto-electric machines which, under 80 many diferent
forms, are to-day employed in industrial pursuits.

—--
Callfornia Borax,

Very extensive deposits of borax have lately been discoy-
ered in California, near Desert Spring station, on the road to
Owens river. The deposits on the Seate range, in San Ber.
nardino county, are even more extensive. Crusts of borax
are taken out and piled, resembling hay ricks, for reduction
or shipment. Borax is composed of soda and boracic acid,
the latter being derived from one of tlie metalloids termed

boron. Boron, like sulphur, is not a metal, and elementary
substances not metals are termed metal

To facilitate this labor and al=o to provide a device which
will be both safer and quicker in operation, Mr. Thomas
MeGrath, of Albany, N. Y., has recently patented the appa-
ratus illustrated herewith. It conssts of a side stick, A,
with a series of inclined planes in opposite directions from
the center, having quoins, B B, to match, and operated by a
screw, C, having & double right and left hand thread. By
turning this screw with the lever, D, the quoins are driven
in opposite ways on the inclines, thereby throwing an equal
pressure on the whole length of the side stick and the chase.
A very few movements of the lever suffice to lock up the
largest form—the inventor states thatthe whole operation
can be completed inside of two minutes—and the process is

4 | 50 simple that printers can hereafter delegate the work to

the * devil,” instead of wasting thereon the time of o skilled
workman. The device is strongly and durably constructed,
and is entirely free from complicated parts, liable to get out
of order. It produces an even tension upon the chase and
socures the type with sufliclent firmness.

Noew Rescarches In Magnetism,
The Revue Industrielle containg & communieation of con-

“ | sidersblo importance, rocently made to the French Academy

of Sclences by M, Jamin, relating to now researches into the
propertios of mognoets:

Since the development of physics, stecl magnets have
been frequently smployed, and many have studied carefully
their qualities and attempted to discover the best mode for
thelr construction.  Up tothe present, however, all that has
beon determived has boen without system, and all the pro-
cesses of fabrication practiced have been st best empirical,
In brief, no one could polnt to any strict theory connecting
the phenomens or affording u means of anto-ealoulating the
offects of & mognot, It Is this theory which M. Jamin has
found and of which he publishos the fundamental prinei-
ples.  Its devolopment, it s safo to ndd, will not be diffieult,
for the reseurches which romain to be accomplished are all
Indieated and propont no sorions obataclos,

The following Is the courss pursued: M, Jamin first
sought for the distribution of magnetism in & magnet formoed
of o single plate, and percolved that It could be represented
by w eurye of two branches comprined between the lne of
tho poles nnd two perpendienlars to this Hoe, one above the
north poly, for examplo, and the othor below the south pole.
A necond leaf bolng added to the magnet, the carve bocanw
less coneavo, and with w third plato o similar and Increased
offect was produced, Winally, with & cortain numbor of
plates, tho enrve resolved itself Into n right lne. Thus
formed, the magnet ls tormed by M. Jamin aimant nopual
(normal magnot), and it Iy ossy to seo that such o magnet

should prosent especial fucllities for study, The quantity

loids. Borax is extensively nsed in the
arts, in metallurgy, glass making, glazing
of pottery, soldering, ete.

Australian Method of Coollng Water,

Large buckets of canvas, says the Bulletin du Musie, ape
made about 4 feet high and 15 inches in diameter. A bagof
linen or flannel stretched across the top serves as a steve and
a siphon; a wooden cock and & canvas tube inserted below
the level of the water are used to draw off the contents,
These reservoirs are suspended to branches of trees in shady
places and exposed to the light breezes which in sommer
nlways exist in Australia, From the damp surface of the ves
sels a rapid evaporation tukos
place, which keeps the water
within at a temperature much
lower than that of the sur-
rounding air,

[This arrangemeont is on the
same principle as the water
jars, or “monkeys,” used in
tropical countries and the east
of Europe. The Iatter are
merely unglazed earthenware
jugs,havinga very small neck
and aspout. Wehave never
seen them used in the United
States, but should imagine
that daring the summer
months, and particularly in
event of ice famines, such
n8 we have been threatened
with during the past two
years, thoy might be advan-
tageously cmployed, The
Jurs may be made by any
potter from ordinary olay at
n very swall expense, By
suspending them In a cur.
rent of alr, the water within
I8 kept during the hottest weather at o delicions eoolnoss,
and b o tomporature much more healthful than that pro-
duced by the coplons use of iee.  The vessols may be molded
in fancy shapes, so as to be ornamental for table use, or
fashiound s reprosented In our sketeh, which is the ordi-
nary form used {n Asla Minor and the East.—Euy. |

Brronk flowering, the beet contains from eight to {en per
cont of sugar; in proportion as the seed forms the sugar
dignppears, ko much so that, when thoe seed Is ripe, there is
no traco of sugar in the beet,

L
ALk new subseriptions to the ScrexTirio AMErioax will be commenced
with the number lsaued tn the week the names are recelved at this office,
unloss back numbers are ordered, All tho numbers back to January sy
may be hisd, and andseriptions satered from that date It deaired,




Scientific  American,

BANITARY NOTES..FOOD AND IT8 PREPARATION.

Wo noloct the third of our series of snnitary notos from an
interesting essny by Dr, George Derby, scerotary of the State
Board of Health of Massachusetts, treating upon the forms
of food in common use throughout that State, how they are
prepared and how they are eaten, together with the consld.
erations whether this food, aa genorally used, promotes pub.
lic health, power and hnpp‘nou. The quostion :

18 HUCK AN ARTICLE WHOLESOME OR NoT Y

cannot be traly answered in a general sense.  Vory fow ar.
tiolos ranked as food are absolutely unfit, but & man Inylng s
stone wall may digest and thrive on diet which would be
very unwholesomo to him if employed in shoemaking or
othor sedentary occupation. Of the many causes of con.
gumption, want of proper food Is surely one, and there in

reason to believe that the many forms of dyspepsia so
commonly met with are but too often the danger signal that
Nature givos us to show that the food, either in ita quality,
its proparation, or ita varioty, Is unsuited to muintain the
vital procoss. It is but a modified form of starvation, with
the mockery of a display of abundance.

BREAD.

Leavened or formented bread is as old as the time of Moses
and its value has been fairly tested. Whatever be the pre.
ciso nction of the leaven, it transforms grain by partial de-
compoaition of its original clemoents, and leaves as ita result-
ant what men in all ages have approved. Modern sub.
stitutes impair the flavor, diminish the nutritive property,
and break the staff of life. Bakors' bread is almost univors.
ally composed of flour with extrancous substances, alum and
carboaate of ammonia being most employed. Bread hastily
made in families is mixed io a variety of ways with carbon-
ates of soda or potash, combined with phosphate of lime,
with cream of tartar or with sour milk, and is generally im-
porfectly cooked, Very often the elements of wheat and
fat which tho body demands are furnished in underdone
pastry made of tour and hogs' lard; the first legitimate
oect of such food as this with people of average condition is
indigestion or dyspepsia; the second is all that train of ail-
ments caused by imperfect nutrition.

Good bread should be made from a mixture of flour such as
is genirally used in our markets, water, salt and yeast,
and nothing else. The yeast is composed of malt. potatoes,
and bops, and the dough, kneaded for from one and a half to
two hours, is then thoroughly baked. In this connection, re-
garding the quality of bread retailed in large cities, we
should jadge from Dr. Derby's raport that Boston bread was
inferior to that sold in New York. Some time since one of
our great dailies, desiring to gather a column or two of sen-
sational matter, made arrangements with a young physician
of this city to precure one hundred samples of bread from
various localities, analyze the same, and astonish the coun-
try with revelations of gross adulteration, swindling of the
poor, etc. After gathering a few specimens from corner
groceries and other unpromising spots, the investigator was
obliged to discontinue his labors for the simple reason that
the bread contained no impurities worth mentioning, and
such as there were did not exist in any deleterious quanti-
ty. It is needless to add that the enterprising journal did
not pablish the resalts obtained.

VARIETY OF FOOD.

Experience has proved that, for some reason unknown to
science, variety is essential to health after reaching the age
when we are free to choose our food. The perpetual recur-
rence of the same edibles, even though their number be con-
siderable, becomes in all periods of life exeept infancy not
only wearisome but positively injurious. The lack of va-
riety i many cases is due to the poverty of poorer clusses
and the difficulty of buying fresh provisions in places re-
mote from markets. Salt pork, salt fish, and potaroes, with
pies, poor bread, and Japan ten are the staples of food of
thousands of families during our long winters. It should
be understood how needful a change of diet is from time to
time.  Fresh vegetables, particularly in the country, are
readily obtained and preserved, and should be unsparingly
used. The edible roots, as turnips, carrots, onions, and beets,
and cabbage, are as well worth preservation as the omnipres-
ent potato, All these vegetables need thorough boiling and
more than they generally get.

FRYING MEAT,
acommon habit in American eookery,is most unprofitable to
the eater. It robs the meat of its juices and hardens its
texture. The extreme heat of the fat not only burns the
outer layers of the meat, so as to injure their value for nu.
tritive purposes, but also changes the chemical condition of
the fatty aclds, giving rise to products which obstruct the
breathing and cause tingling of the nose and eyes of the
cook, and which are more or less harmful to the eater, The
pecalisr flavor of the meat is in & great measure lost by fry.
ing, and for it Is substituted the flavor of the fat in which
it is cooked. This fat permeates the fibers of the meat
in such & way as to render them less soluble in the
watery flulds of the mouth and stomach, sndthus causes
difficalt digestion.  Broiling on w gridiron over a quick
fire costs a little more time and trouble, and very likely
fuel also, but by this process the julces of the ment are
sealed up (to a certain extent) instead of being ovapors-
ted, and the nutritive value is thereby much incroased.
PASTRY,

In the New England States, plos are the most constantly

Tecurring form of food, and country bakers often distribute

mare of them than they do loaves of bread. Tho nverage

lowaest grade, togother with earbonate of soda, Thin paste
oncloaes chopped meat seagoned with lard and spleos,or fruit
squnsh or cuntard,  The fact that such pastry is 111 borne by
s foeble stomach roquires little explanation. The closo In-
corporation of the gluten with the fat in the process of roll.
ing pastry, noedful to make it light by enclosing the ma-
torials which will distend it when heat Is appliod, renders
the aotion of the gastric juice upon the mass extremely dif.
oult, It must, no to speak, pick out from the close unlon
tho parts which it 1n fitted to reduoo to a form rondy for
nbgorption, and lot the remainder pass on,

TIME DEVOTED TO MEALS.

Dr. Dorby staten that tho average time occupled in the
process of taking food by the peoplo of Massschusetts does
not exceed from twelve to fifteen minutes for each moeal,
Such haste is injurious to health for many roasons, The
process of digeation beging in the mouth with the action of
the teeth, and through excitemont of tho salivary glands by
the presence of food, Unless saliva is abundantly minglod
with tho latter, the first nct of digestion In obstructed aud
Nature's plan Is'changed, Thisfluid not only lubricatos but
acts chemlically in the mouth, if a reasonable time be given
it, upon all the starchy elements which make up the great
bulk of what we eat. Eating in hasto, & great deal of air is
swallowed, Air istoa certain extont always ontangled in
the saliva and assists digestion, but whon* wads ” of food
succeed ench othor very rapidly, they seem to act like pia-
tons in the tube loading from thoe baek of the thront, and
drive before and between them into the stomnch puch
nmouuts of air ns to distend that organ and impede ity func-
tions. Another effect of eating In this way is that the
masses of food, imperfectly mixed with saliva, become
impacted in the msophagus, checking its musocular action
which is obyiously intended to propel only one piece at
atime. This embarrassment isovercomo by taking at one
gulp as much fluid as the mouth will hold, thus distending
the elastic tube and washing the obstructed food into the
stomach. All this is unnatural and can hardly fail to work
mischief.

TEA AND COFFEE,

Both tea and coffee have propertios which are universally
recognized as valunble, Without being nutritive, they sus-
tain nutrition by limiting the body's wiste and by promoting
the absorption of animal food. Their healthfulness depends
on the amount taken and the times when taken, They enliven
and inspirit the wearied body, and supplement, as it were,
nutritious food.

There is nothing simpler than to make good tea or coffee,
but nine persons out of ten are unable to do it. Neither
should under any circumstances be boiled. Tea should
be prepared by placing the leaves in o well warmed (scalded
out) tea pot, pouring fiercely boiling water directly npon
them and drinking the fresh infusion almost immediately,
[f left stewing on a fire, the aromatic qualities are bolled
away, and there remains a concentrated decoction of theine
and the astringent matters with which it is combined. Such
tea is intoxicating, prodaces nervousness and fretful temper,
and, as the author remarks, often underlies much domestic
uohsppiness. Coffee may Le prepared either by beating up
the ground fresh roasted berries with the white of an epg,
adding boiling water and standing back of the raoge for a
short time where it cannot boil, or on the French plan, which
is better, by simply pouring the water through the very
finely ground beans once or twice. Coffee boiled to death
loses all its aroma and is deprived of its aromatic and health-
ful principle, the caffeine; a strong decoction of tannin is
principally the result, which is both indigestible and harm.
ful. Beef tea, Dr. Derby considers is better than either tea
or coffee, the pure meat being better for the purposs than
any of the extracts sold.

EXCESSIVE USE OF WATER,

In the manufuctories of all kinds, water (very often iced)
is piaced within easy reach of every porson, male or female,
and the effect of this constant invitation is seen in the drink.
ing of what physicians must rogard as unreasonable amounts,
The food is thereby diluted, and the stomach is oftentimoes
chilled below the temperature of the blood, and by repeatod
drafts may be kept in this condition. Tho process of diges.
tion is in this way seriously interfored with. A certain
amount (70 to 100 ounces) of water is required dally for the
nutrition of an averago adult; but of this total requirement
20 to 30 ounces are contained in the so.called solid food,
leaving about aixty ounces to be supplied in some form of
liquid, as tea, coffee, and water. If this amount is grestly
exceeded, it forces additional and needless work on the or-
gans of excretion,

&
-

Color Making,

A pleasing tint s the splendid blue made from prussiate
of potash and copperss, boiled in separate vessels and then
run togethoer in the washing tank, in which all the sulphuric
and nitrie neidy are carefully washed from the compound,
As the acidy disappoenr, the blue comen out in full foree; and
after tho water has beon drawn off, and the pigment dried
in hot rooms, hot us the hottest of Turkish baths, the lamps
of blue are broken up Into small ploces for lnundry purposes.
All colors made from combinations (with one exception—
American vermilion) are made much on the same principle.
The chemicals are bolled in one vat, the base of the color in
another, and then both are run together to have the acids
washed out of them, the chemical action not being complete
till the acid is entirely gone. Blue, for instance, looks like &

Ple is made of flour, water, salt, and genorally butter of the

V!nllyrod, ;h:;llllaln' plgment prossed and dr

Do ig,

the bateh 14 roudy for sale In cakes or to be
powder. Yellow In made from a combination of
sugar of lead and bichromats of potash ; green from
bination of the processos for making blue and yellow carried
out simultancously ; Ameriesn from ' white
lead and bichromate of potash boiled in & eauldron together,
Browns and redsare natural mineral colors ; umbers,s it
and ochera are natural enrth colors,
All their grinding and mixingof color with ofl indone at
the Flymouta Works of Raynolds and Co,, Bergen Poln,
N.J., so sayn a correnpondont of the New York Zimes
The cakes of color, having been crushed to powder, ars lod
Into iron mills with a certain quantity of oil, the lower side
of the mill revolving, Slowly the sluggish stream of fin.
inhed paint forcew it way through a small aperture into
Inrge pans, from which it is packed inany quantity from
one pound tin can to n barrel.  The cans are all made on the
promises, and aro quite n novelty,

- Rallwny Travel ln Mexleo.

The Republie of Mexico has one railway in operation, that
from Vera Cruz on tho Atlantic side to the city of Mexieo
in the interior, 208 miles. The Railroad Gazette snys:
There is but one passonger train running through, whick
loaves Vera Craz at the very unsessonable hour of # A. M.,
nnd reaches Mexico nt 0 P. M. of the same day—not quite 15
miles an hour, Returning, it leaves Mexico st midnight
ond reaches Vem Cruz st 5.40 P, M,—nearly at the same
rate as the trip up, which for seme distance is up with o
vengeance. There is alsoone freight train daily, which also
takes passengers and makes the trip in 20 hours—laying over
all night (from half past nine till half past five down and from
seven to a quarter of eight up) ata station on the way, The
passenger up has ten minutes about half past four in the
morning, ten minutes an hour later, ten minutes half an
hour later, ten minutes an hour later, fifteen minutes about
uine o'clock, ten minutes an hour and a half Iater, forty-five
minutes about one o'clock, fifteen minutes at half pest four,and
ten minutes an hour later, for refreshments or other purposes,
+0 that in this trip of 2068 miles he waits at stations two
hours and a quarter, besides the stops of less than ten min-
utes. Perhaps Mexicans need a great deal of *‘ refreshing
and perhap it is intended to give commercinl travelers and
others opportunities to do business and make visits at all
the principal stations on one trip. Besides the through pas.
senger and freight, there Is what is known as a ** pulque
train, running betweon Mexico and Soltepee, 112 miles,
Pulque, as some of our readers may not know, is the Mexi.
can whisky,

- -
Modern Progressin Egypt.

Henry Day, Esq., o lawyer of eminence from this city, is
pow traveling in Egypt and writes for the N, ¥. Obsercer.
In a recent letter he gives some very interesting facts con-
cerning the condition of things in that sendy country, the
uplifted bed of an ancient ocean:

All along the Nile, says Mr. Day, there are immense sugsr
manufactories worked by steam, in which the cane is ground
and the boiling and refining done. 1 visited some of these
manufactories, and I have never seen more costly and per-
feo. machinery or more extensive works., One of these fac-
tories at Rhoda employs 2,500 men, and covers acres of land.
After the juice is pressed out, the cane is dried and used for
fuel. The sugar plantations, which surround these estab-
lishments, are immense. The Khedive is also the most ex-
tensive landowner and agriculturist in the world. 1 could
find little larid along the Nile which did not belong to him.

Heis tearing down old houses in the city of Cairo and lay-
ing out new wide avenues, letting in light and air, putting
in gns and water, and rebuilding with fine modern houses,
The new parks, water works, gas works, and iron bridge
over the Nile, attest his enterprise. [An engraving of this
splendid bridge was recently givenin the SCIENTIFIO AMER-
1cAx.] Magnificent palaces of the Khedive nbound every-
where in and about the city, and they are finished witha
splendor far surpassing anything I have ever seen in any
other country, and which it is impossible for words to de-
geribe.  These palaces are surrounded by immense parks,
filled with all the benuties that art can devise, and these
parks again are surrounded by a wall fifteen feet high.
There seems to be & great fondoess with the Khedive and
his pachas for this kind of display, for inall directions
around Cairo you will sce these palaces being built and en-
closed by immense walls, sometimes enclosing nearly s
square mile of land.

The Khedive is now engaged in opening canals, by which
he intends to reclaim the lands of the desert. These are
pow being extended in the vicinity of the Pyramids. He is
also building a canal, called the Ismailyeah canal, extending
from Cairo to Ismaila, thus affording water communication
between “the Nile and the Red Sea and irrigation to the
desert country through which it passes, The land thus re-
clnimed belongs to the Khedive, Ho lots it to the Arabs,
charging them a rent for the water, and taking a certain pro-
portion of the crops raised. The canals e builds by forced
labor, He makes a roquisition on the Governor of each pro:
vince for a certain number of men to labor on the canals or
in his sugar houses. The Governor makes a lovy among the
poor peasants, and they are taken off, willingly or unwilling-
ly, under a guard, to work for a certain time for little or
nothing. Tsaw a company at Thebes, gathered among the
small villages, led off under the lead of the Governor of
the province riding on his fino Arab steed.  The poor fellows

dark green when it Is first mado, The colors are then care-

looked like & gang of alaves being driven from .home
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Thoe Cause of the Aurora Borealis,

o the Bditor of the Scdentific American :

Some years ago, probably in 1850, there was a display of
the atrora borealis which attracted considerable attention,
and convineed me that this phenomena must be electrical in
ts nature. Thereupon I wrote to three distinguished gen-
tlemen, namely, Professor Henry, Lioutenant Maury and
Professor Loomis, calling their attention to some circum-
stances connected therewith, and suggested that, as dry air
was & non-conductor, electricity would be generated by sub-

ng it to friction. As Licutenant Maury had established
beyond cavil that the currents of air were as regular and

. by the same causes as those of the ocean, and that
at almost any given point these causes would produce two
currents (moving in directions almost opposite, but one
above the other), I suggested that, when the lowerand north-

* ward bound of these, in low latitudes, was sufficiently dry,
the evolution of electricity in sufficient quantity to be visible
was inevitable: but that this was seldom the case and conse-
quently it was rarely scen inlow latitudes. On the contrary,
in high latitudes where the air was necessarily dry, it was of
frequent occurrence.

To my suggestions, each of these gentlemen kindly re-

ed. The first two named, and particularly the second,
thought the theory * plausible,” and suggested that I should
demonstrate by actusl experiment the truth of my theory.

This, for want of means, I was utterly unable to do; and go
the matter has remained until the present time, so far as I
am informed. Professor Loomis, who I believe is yet alive,
thought that there were some facts that could not be explained

on this hypothesis. Ono of these was that, in high latitades,
the aurora was seen between the beholder and some distant
hill or mountain. He also sent me a copy of a lecture of his
in which many, probably all, the different phenomena were
enumerated. 1 thougnt then, as now, that my theory would

‘sccount for all except the last named. Many times since
have I thought the maiter over; and, at each of the several
times when I bave had an opportunity of witnessing the
aurora, I have imagined that I could see a demonstration of
my theory.

Recently, however, during a stormy evening, when more
than one weather light could be seen, one seemed to be
spproaching from thesouthwest. It came nearerand nearer,
and ineressed in brightness so much that a congregation
assembled for worship in our quiet little town was much dis-
turbed and many even went out of doors to see what the
matter was. Suddenly a violent whirlwind passed over the
town and went toward the northeast accompanied by the
light.

Now I suggest that, in the stratum of air between the cur.
rents moving in opposite directions, or nearly so, the riry
cushion must continuully be subject to violent gyrations,
which evolve electricity in visible quantities, and that it
arranges itself in bars, parallel to the earth’s magnetic axis,
Thus the appearance of the aurora in high latitudes between
the beholder and somo distant terrestrinl object may easily
be accounted for, nnd thus, doubtless, also the weather lights

e

are produced.
I would be glad to have the opinions of scientific men who
have studied the subject. A. C. CAnNEs.
Livingston, Tenn,
. o The Egg.
To the Editor of the Beientific American:

As a sequol to the egg lectures by Professor Agassiz, the
following statement muy not be uninteresting: A weck ago
1 set four hons on eggn.  One morning I observed that one of
the hens had left her nest; returning four hours afterwards,
the neat was still deserted and the eggs entirely cold. Sup-
posing them to be spoiled, I concluded to use them in the
interest of selonce. I broke one of the eggs and poured the
contents into n dish for examination, The head and eyes of
the embryo chilek were plainly rocognizyble, also the head
and nuinerons blood vessels ; but no motion or other signs of
- life could be dotected, The second and third eggs showed
like results, 1 broke the fourth egg. On rupturing somo of
thoe blood vessels, the blood oozed out, still uncoagulated,
but no motion of the hoart or of any other part waus visible,

I breathed upon the heart; still no motion, I next placed it
~inthe palm of my hand, when, aftor a few seconds, it com-
beating, showing that (although the eggs had re-
d uncovered four hours, were entirely cold and circu-
was susponded, the weather being cool enough to
overconts comfortable) there was still vitality in tho
‘and that they noedod only external heat to set their
- functions In motion. The rest of the egge I placed under
other hens, feeling confident that most, if not all, of them

it JOH. P,
M, N. Y.
: Alr and Gan Engioew,
the Beientifio American:
o taken from a forelgn engineoring magnzine upon

and gus engines prompts me to mako some
tho namo subjoot. Tt yeems to mo that the
[ conatruoting u Lot air engine, or of
volilelo of power for working machin-
adopted In the Ropor and similar caloric
imp o force cold alr through the burn-
it furnnce, thus utilizing not only the
combustion, The furnsce having free
o the piston of the engine, the shortor and

greater will be the percentage of power. In fact, if one end
of the eylinder in which the piston works could constitute
the furnace (without guch speedy destruction, by hieat, of those
most costly and important parts of the engine, the eylinder
and piston), the maximum value of the fuel consumed would
be obtained : or, if a tolerable vacuum, say of from ten to
twelve pounds to the square inch, could be cheaply main
tained, into which the engine could exhaust, then the hot

air could be used at such low temperature as to be porfectly
harmless to the piston and cylinder, The writer of the article
above referred to advocates this vacuum ides or method, and
suggests that a yacuum be produced by cooling off hot air in
two vacuum chambers alternately, His mothod of cooling,

etc., is not fully explained, but 1 think it hardly possible to
cool cheaply and rapidly such highly heated air as would be
required to produce a vacuum of five pounds to the square
inch. Therefore I beliove that all sttempts to improve the
hot air engine in this direction must prove far more costly
than satisfactory. I would suggest that the cylinder be
placed vertically beneath the furnade, and the upper portion
of the plston be cup-shaped, and large enough to embrace the
fire 50 that no ashes or cinder can get into the cylinder; in
this position the piston will of course form the bottom of the
furnace and its position will be such as to receive the max.
imum pressure of hot alr with only & minimum of heat.

The hot air engine is quite simple and satisfactory as it is;
it only needs some little modification in the disposition and
proportion of its parts, [ believe, to double its efficiency.

F. G. WoopwaRD.

Concoentration of the Sun’s KHeat.
To the Editor of the Scientific American :

In your issue of May 14, under the above title, the present
theory of terrestrial Lieat is rejected, because, *on leaving
the earth’s surface to approach the sun, a feeling of intense
cold is soon percelved.” The writer has made the mistake
of considering but one cause. The intense cold experi.
enced is due to the perfect disthermacy of the ether which
fills space. The sun’s rays grow more intense as you ascend.
It is the universal testimony of travellers that they never
suffered such intense heat as when upon some high moun.
tain with one half the atmosphere beneath them, and sur.
rounded by air below 82° Falir, Our atmosphere acts not as
a lens but as a vast garment, which allows the sun’s rays to
penetrate it readily, but parts with them very grudgingly.
Agnin, our atmosphere has but small refractive power, as is
seen in the case of the stars. So that even though it were a
convexo-concave lens—which we think cannot be proven—the
effect would be but slight. Again, in speaking of gravitation,
he says: ** I do not beliove attraction to be due simply to mass,
else & body would weigh more at the poles than at the equa-
tor.” Now, bodies do weigh more at the poles; the increase
from the equator being in proportion to versed sine of double
the Jatitude. Of course the centrifugsl force at the equator
will increase this difference ; the amount given is due simply
to mass, Histheory of an ‘“équatorial current of magnetism
sweeping round the suf from west to east” is the ancient
theory of Des Cartes, and was demolished years ago, as it did
not account for the simplest phenomena.

The lens theory will scarcely give to the planets the tem-
perature of our earth. The strongest lens atmosphere would
be of little use, were there nothing to prevent the escape of
radiant heat. Woere the aqueons vapor removed from our
atmosphere for a single night, ** the sun would rise upon an
igland held fast in the iron grip of frost.” C.

wrinkle No. 8,
To the Editor of the Scientific American :

Those who have set saw teeth with hammer and punch, in
lieu of something better, know the tediousness both to
hands and eyes, the liability to spring the saw permanently,
the chance of knocking out a tooth, and the unsatisfactory
result, which belong to this method, Lever sets are not all
they areadvertised to be.

Ifind nothing better than an old file with the temper
slightly drawn. Formuln: Securo your saw in clamps ex-
tending the full length; place the file between two teoth as
If about to file, keeping the file level, swing your nearest
hand t5 the right and set two tooth at once, By placing the
file about the same distance ench timo from ond to end of
filo and using your knueklo ns o guge, you can sel o saw In
s0 short a time and so onslly as to wish for another job of
the snme sort, ¢, H. B,

Chicago, 111 =

Profits of |ho'l'aunl Omee,
Do the Editor of the Sefontific American :

I noticed a suggestion In your journal that the profits of
the Patent Offico bo applied to advance the Interests of el
ence, and T would snggest that it wounld be well to have the
moneys incexcess of the exponses of the department applied
specinlly to adyance the interest of the inventors who sup.
port the Patont Office,  Thin conld best be done by publigh.
ing nll the patonts, with the diagrame, in the Borexrivie
AMERICAN, thus making the purchasing publie familine with
all the patented Inventions.  If 1 am oot mistaken, this is
the course taken by the Canadisn Department of Patents,
plans of all patents belng published in o journal devoted to
patent interests, Foepewro 1y Javes,

Tamworth, N, Y.

-
Prossure Guges and Safoty Valves,
To the Editor of the Seéentific American :

Having seon a groat many nocounts of necldonts to stoam
boilers of differont kinds, nnd belog an englneer of pome ex-

perience, I wounld like to give the public some idess which 1

have not seen in print, and which might be of use to boiler
owners,
In my younger days | had charge of an engine; neither
the --n,;inc por the fire room was ornamented with steam or
water gages except the usunl guge cocks. 1 was never
troubled with a stopped gage or a stuck safety wvalve, or
even with one that did pot work easily. Ihad & rope run-
ning from the safoty valve lover over pulleys to a conveni-
ent place, and, the valve being weighted to what the boller
would stand with safety, whenever I wished to know how
much steam I had T pulled the rope; and I could tell by that
if there were steam enough to start with, or if it were near
blowing off, which is all that Is neceszary to know. In re
gard to mearly all high pressure boilers, oy one csn see
that the valve would get ralsed many times during the day,
and would therefore never stick.
Every steam user should have a good relisble steam gage,
which should not be used except to test the boiler or in case
of experiments; after which it should be taken off. 1 think
that one half the explosions, if the truth could be known,
could be traced to defective water gnges and stuck safety
valves. In most manufactories, they depend upon gages of
different kinds; and there is no way of raising the safety
vaive except by getting on top of the boiler,

Owego, N. Y. J. F. K1sGsLY.

&

Tidal Action and the Rotation of the Earth,
7Y the Editor of the Scientific American:

Having recently read certain articles intended to show
that tidal action retards the rotary motion of the earth, I
would like your permission to show why I hold a reverse
opinion.

To know that the earth rotates, we look up to the sun and
apparent revolving heavens. 8o, to know what effect the
tides are likely to have on the earth, we must rise, in imag-
ination, from the surface of the earth altogether, and place
ourselves st the north pole of the heavens; and then and
therefrom look down upon the earth and tides. Looking
from that stand point, we see the earth revolving eastwardly
between two great tide waves: the same two tide waves,
remember, that rose upon the earth’s surface many thou-
sands of years ago—that rose when the earth first attracted
the moon toward her, as it was passing by her, comet-like in
character and appearance. Those two tide waves never re.
volve around the earth in s westward or opposite direction
to the rotary movement of the earth, but always in the same
direction as the earth rotates, and in exsct keeping with
lunar motion. They move round the earth a little over
twelve times per year, and the earth revolves between them
over 850 times. All this time the tides are steadily advanc
ing; and the earth’s surface is constantly following, coming
up to, passing through and by them; then going ahead of
them until it overtakes and passes them, sgain and aguin
for ever. If the tides have any effect, then, upon the rotation
of the earth, it must be to hasten or accelerate that motion;
it cannot be to retard it. The idea of the westward flow of
the tides, coming against the east coast of Afiicaand Amer-
ica, tending to stop diurnal motion puts me in mind of the
man I saw once riding in one of the street cars of Philadel.
phia, who rose, when he wanted to get out, and stood push.
ing with all his might against the hinder wall or end of the
car, endeavoring to stop it. He was moving at the same
rato as the car, was carried on its floor, and if he had been
strong enough he might have pushed the end out of the car,
but he could do nothing, under such circamstances, to stop
the car. So with the tides; they may, in time, if they get
strong enough, tear down the rocky coasts and advance upon
them ; but to retard the rotary motion of the earth is beyond
their power and province, I think. Jonx HEPBURN.

Gloucester, N, J.

The Milllon Dollar Telescopo.
To the Editor of the Scientific Amerwan:

Of the many Interesting productions of the ScrENTIFIC
AMERICAN (engorly read by mo), the great tolescops project
has thus far most attracted my attention, I consider that such
an enterprise is of ne plua witra Importance, provided the
toleseope is made of an enormous size and power, the biggest
that our mechunical means can produce, and the greatest in-
strument of the kind yot known, If it will bring the moeon
apparently within eight miles, animals and plants can bo
seon, if any there bo on that satellite. 1 am sure thasl
would be very glad to have one peep In the instrument for
$10, and I don't know what miser on earth would not, If
such n foat enan bo necomplished, I hope America will have
the honor of 1t; and besides the honor, it would be of the
greatest interost to the selentific world, as not only the moon
but other celestinl bodies could be =een plainly enough to
convineo the ndherents of the old school that astronomy s
not all guess work, ns a priest told me not long ago.

Push on and eall upon us for our mites of subscription,
Lot us hurry up with our sclontific discoverion that, bofore
wo are cast in the old puddle, we may have the satisfaction
of seelng tho world convinced that science is not madnoss,
ns 1t 1s called by many leadors of religious sects, who eaution
thoelr flocks to guard against any conversation with o render
of a nolentific papor, as being likely to pervert thom,

Bt, Armand, P, Q Boxa Frogs,

&
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SAVING Lave yroM SHIPWRECK.—A corrospondent, 1, I,
B, atates that Mr, E. W. Furrell's suggestion, published on
pago 835 of our current volume, is not now, binving boen
anticipated by the detachable deck of Mr. Joseph Sawyer of

Detrolt, Michigan,
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POSITIVE CIRCULATING VERTICAL TUBE murox..
In the invention herewith illustrated, the object sought is

n positive circulation of steam in the tubes of a radiator,
theroby expelling the air and utilizing the entire heating sur-
face of the apparasus, In many dovices of this description,
particularly thoso having single pipes, elthor employed so.
parately or connected at the top by a roturn bend and open.
ing hl(:! a common stean chamber at the base, thoe steam (en-
tering both sides of the single or divided pipe, or both tubes
when connected together, as nbove stated), forees the air to
the upper portion of the radintor. The pressure being equal
on both branches, there can be no circulation, and hence no
radiation from that portion of the pipe exposed to the air,

except as the contained air becomes heated by contact with
the stoam. The consequent defects of unequal heating of
the tubos and loss of warmth are, it is
elalmed, obviated by the cireulation afford-
od by the below described apparatus.

The exterior appoarance of the dovico is
shown in Fig. 1. It will bo observed, in
the section of the baso, Fig. 2, that between
each pair of pipes that are connected at
the top by return bends, there is a depres-
sion In the bottom and a corresponding par-
tition extending from the top of the baso
into this cavity. When the steam is ad.
mitted, the water of condensation passes
along the bottom of the base, filling the de-
pressions, passing under and covering the
lower part of the partitions, forming a
water seal, thus preventing the passago of
tho steam. The Iatter will, therefore, fol-
low the conrse of the arrows, passing up
the first pipe and down the second into the
second chamber, where, meeting with the
resistance of the water seal, it will pnas up
the third pipe, into the third chamber, and
thus through any number of pipes to the
discharge or return tube. As there is no
other course for the steam to follow, it
must necessarily expel the air and heat the
whole of the pipes, while the water of con-
densation falls to the bottom of the base,
and exits under the partitions of the dis.
charge pipe.

For low pressure or exhauststeam, this radiator is claimod
to be especially suitable, It isstated that it will operate
with a mere vapor and without any perceptiblr pressure, ex-
pelling the air with easo and certainty.

r ,i

For fuarther particulars address the manufacturer, Mr] A.
Carr, 43 Cortlandt street, New York city.

P
-

O the Track In Ireland,

An otcasional correspondent who is now teaveling in Eu-
rope writes of the plessure he has experienced in running
off the track near Cork, and says he would not have missed
the oceasion by any means, now that he * knows how it is
himself.” According to the newspapers of the neighborhood,
*“ one of the carrisges of the afternoon oxpress to Dublin
Joft the track just out of Cork and caused a detention of an
hour to the tmain ;" while, according to the fact, every one of
the dosan or more cars—everything except the locomotive—
o off the track, and loss of life was only avolded by the
run-off being townrd the middle instead of toward the outer
edge of & high embankment. e states that very much of
the safety of the passengers on the cooasion is properly to be
awanded 10 the superior manner of fastening the cam to
gether, no coupling, save that st the engine, having given
way, notwithstanding the severs strain put upon each of
them. Ho tells us, moreover, that the strongest possible
evidence of the infrequency of such secldonts was given by
fhe fright and tremor Into which the several employees were
theown, aod their utter Ignoranes of what ought to be done
and how to do it.  There was abwolutely no directing liead
there until one or two Americans, who were passengers, took
‘h“hm 00 far as to make ruggestions, whereby

CARR'S POSITIVE
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left, doubting if the entire work of restoration would be ac-
complished before the close of a second day.

An examination of the track did not at first offer any ex.
planation of the necident, Everything about it seemed
right, save that tho fish bars at one joint had given out, the
bolts being broken short off, While the English passongers
gathered ina koot and talked of denouncing the careless.
ness of the company and the inefliciency of its management,
o fow Yankeo friends were busy studying out how the ears
managed to jump the track; and this was the result: A
rod or two back of the broken joint was a switch., The strain
upon the track caused by passing the switch had, in course
of time, spread the main track. The forward car was sup-
plied with wheels of & rather narrow tread, and one of these
wheels had dropped insgide the track on passing the switoh,

—

As it preceeded on, the pressure outward caused the fish bar
bolts to yield, and the rail, still held by the outer spikes,
turned just enough to let that and all the following wheels
pass to the outside of thenext rail. Meanwhile nothing had
broken except the fish bar bolts; and when all the wheels
had passed out of the open gap, the rail, which had not been
even bent, sprung back to its place so exactly that at first
glance it would seem never to have been moved there-
from.

THE NEEDLE VALVE AUTOMATIC OIL FEEDER

We present, In the annexed engraving, a sectional view of
a new and, it is claimed, efficient lubricating cup for steam
cylinders, which possesses many novel and useful features.
The lubricant, oil or tallow, is fed into the cylinder by the
needle valve, D, which oscillates with each stroke of the pis.
ton, the flow being minutely regulated by the gage, H. In
order to prevent congelation of the lubricating material in
cold weather, when the device is usod upon locomotives, an
adjustable bowl, J, is provided, which regulates the conden.
sation of the steam in the cup, B. The channel, K, in the
valve seat serves to admit a small quantity of oll Into the
cylinder when steam is shut off, as when descending a grade.
— The inventor states that it effects a saving of fully half
the oil ordinarily used, and permits no impurity to enter the
cylinder, or lubricant to pass into the boiler, Simple and
durably made, its points remain tight without the use of a
wrench ; cheapness, tasteful appearance, and its working with
promptness and regularity, are the remainder of the claims
made by the patenteo, who adds the information that the de-

CIRCULATING VERTICAL TUBE RADIATOR.

A Musionl Blackboard.
A recently patonted improvement in devices for musion]
instruction connistn of a blackbosrd on whick are painted, in
large charactors, tho usunl notes of the musical seals, In
the center of ench note in o movable key, which connoety
behind the board with an organ.  The arrangement Is sueh
that when tho tencher, with rod in hand, points out & note
and touches Ity contor, the organ sounds the corresponding
tone, and thus both oyo and ear are instrocted,

SCOTTON'S PATENT ROUND TREE BOX.

Our illustrations ropresent an improved form of tres boy
which, it is clnimed, is much cheaper and also more durs.
ble than the rough devices ordinarily employed. The pat.
ent under which it is made Is quite comprehensive, and in.
cludos o number of valuable articles of ui-
milar construction.

Thin porticular invention consists of a

number of wooden pickets, Fig. 1, each con.
taining one foot of lumber, and of suitable
dimensions, fastened together by roda of
one quarter inch round iron, the latter be.
ing forced through holes of less diameter
by means of machinery, thus giving the
completed work great solidity and firmness,
In this condition it is packed and shipped
to purchasers. The agents for its sale, how-
ever, aro furnished with a wooden eylinder
which has a hook in each end. This ap.
paratus is placed upon the flattened box
and the hook caused to gravp the outer
picket.  The operator then revolves the
cylinder, which thus rolls the bosinto-
suitable form, ready to be placed around
thetree, ns shown in Fig. 2. A hatchet is
now the only tool needed to secure the box
in position. Four holes having been pre-
viously bored in the outer pickets, A, Fig.
1, with a tapered bit, staples, B, Figs. 2
and 3, are driven in, thus completing the
circular form, Three blocks, C, are insert-
ed between the tree in the box for steady-
ing or supporting the former,

It will be observed that, the box belng
Tound like the trunks, there is no waste of matarial in square
corners, by which the trees are rubbed and scarred, eausing
decay and dwarfage in after years. The tops of the piekets
are pointed on four sides. The tasteful and economical shape,

as well as the ready portability of the box, render it a con-
venient and suitable article for all who wish to encourage
the planting and healthy growth of shade trecs on our side.
walks,

For further particulars, and also for proposals concerning
the manufacture of this device, address the patentee, Mr.

Stephen Scotton, Richmond, Ind.

&
A4

RAMLOAD Prooness oF 1878, ~It is belicved that, under
tavorable conditions, 8,500 miles of new rallroad will be
bailt in 1878, divided among the several sections of the
country as follows: North eastern states, 485 miles; Mid-
dle pu;-:‘, 1.205 miles; Western states and territories, 3,080
miles : Southern states, 2,510 miles; Pacific states, etc,, 710
miles. The capital required to complete this extension will
amount to §240,000,000. The money necessary to advance
this milroad progress will probably, for most’ part, come
from sbroad. There is & great plethors of capital In Ger-
many, secking a good investment in the United States, and
with this foreign capital and the supplies of capital from
our domestic resources, the §240,000,000 will doubtless be
fortheoming.

S -

Tie Noven Manmse ProreLixs.—Mr. €. A, Bennottl, of

vieo has been already adopted by & number of railroad snd

| engine manufacturers, The credit of the inventlon Is due

to Mr. F. Lankenheimer, of the Cincinnatl Brass Works

& couple of the cars were roturned to the track before an | Cincinnsti, Ohio, who may be addressed for further particu

other train could be procared. And then our correspondent

; : -
ilare. Patented April 1| and April 22, 1878

Racine, Wis., states that the originality of this invention, de-
seribed on page 258 of our current volume, is due to him and
not to M. A. Huet, and he forwards us, in support of his
assortion, & communication which is much too long for pubs

leation.
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PORTABLE STEAM RENOVATOR.

The Ivention ropresonted in our Hlustrations s n porta.
blo apparatus for renovating carpets, hair, foathors, ote , by
stenm, The muterinl to bo operated upon in placed within
a lollow revolving cylinder and fitat nctod upon by steam
directly distributed throughout fta mass. It in then dried by
tho heat of the steam confined in closed pipos within the
machine.

Fig. 1is n porspective view and Fig 2, a vortical trans.
yerso section. The eylinder Is mounted on the portable
stand, a8 shown, by hollow journals, A and B, The journal,
A, Is, by a stoam tight joint, connocted with the supply pine
of the steam bollor, and hing two branchies, O,
which form conduits to the drying tubes, D,
Fig. 2 within the eylinder.  Two other
branches, I, aro also arranged at right angles
to those above mentioned, which communi.
oate with the Interior distributing pipes, F.
Upon the periphery of the Iattor, nozales are
formed which serve to conduct tho steam in
direct contact with the contents of the eylin.
der, Tho branch pipes, C, bave cocks at (1,
to regulato the admission of steam to the
drying tubes, and the Iatter are provided with
encapo orificos and cocks at H.

I isa horizontal shaft in the axis of tho
eylinder, having a bearing st one end in the
oylinder hend oand poassing at the other
through a hollow journal, and carrying at its
oxtromity o crank handle by which it is
turned. Upon this shaft, and within the
cylinder, are arms or beaters, J, which sorye
to agitate the mass of feathers or hair, in or-
der to lnsure the thorough penetration of the
steam, The arms are made detachable so as
1o be readily removed when carpets are to be
treated. On the shaft, near each cylinder
head, are disks, K, to which, by moans of NG
tongues and clips, are detachably connected
the bars, L, upon which carpets are rolled,

The fabric is first attached to pins, M, on the

shaft, and wrapped around the inner row of

bars, which are the only ones applied at the time, Then
the next row is set in place and the carpet rolled on them,
and #o on until the machine is filled,

The operation consists in closing the door and admitting
stonm through the pipes, E and F, turning the shaft by its
handle as long as the direct application of the steam to the
material is desired. The supply is then shut off from the
distributing pipes and turned on to the drying tubes, the
heat of which quickly absorbs the moisture remaining upon
the contents of the cylinder. Exhaust pipes, N, are applied
to the tubes, D and F, to allow of the escape of the water of

| .‘k :
» :.#" )

condensation. When feathers, hair, and like substances are
1o be acted upon, the bars, L, are removed, and the beaters,
J, placsd in position. The material is then packed in the
cylinder, and the subsequent operation is the same as sbove
described. It is proposed to construct the machine in sec-
tions o that it can be readily taken apart and packed for
transportation.

Patented through the Scientific American Patent Agency,
April 20, 1878, For further particulars regarding salo of
‘Biate and county rights, ete., address Mossrs, Groff & Ram.
soy, Mahanoy city, Bchuylkill county, Pa,

TANNATE OF SODA.

There being at present much inquiry in reference to the
use of this agent for the prevention of boiler Incrustation,
we deem it & matter of public interest to refer to the history
of ita introduction. In 1800, Dr. Joa. G. Rogers, of Madi-
#on, Ind,, began a course of investigations on the formation,
‘tonsequences, and prevention of scale, as It occurs in the
ballors in use on the Ohio river. Subsequently tho analysis
of & large numbor of specimens of incrustation, from all
parts of the United States, developed the fact that they con-
5 uniformly of crystalline doposits of the carbonates of

- Hme and magnesia and the sulphate of lime, in varying pro-

portlons.  Other elements were variously found, but insuch
Al proportion as to be of no moment practically, Ma-
iver, lake, and well water scales, all these exhibited but
Aiffuronce, and that was in the relative proportion of
« constitucnts. After futile sttempts to safoly pro-

vent tho doposita by solution, Dr. Rogers then turned his st
tntion to the eonverslon of the form of the precipitates
from crystalling to non.erystalline or amorphous, with a
view to provonting their sgglutination into compact scale,
After o long wonrch through the list of available chemical
agoents, tannie acld was found to most satisfactorily moeot this
alm, affording as it did & non.crystalline precipitate of tan.
nate of lime and magnesia, of such light specific gravity that
it was kopt constantly in suspension by the boller currents,
and was only deposited when it reached the sediment re-
coiver, whenes, owing to its non.ndherent quality, it woas

readily blown out, This acid, however, in its free state wos

/v’if/. 7
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found to have n decided nction on the iron of the boiler, and
it beeame needful to find an agent which would neutralize it
g far ag regards thoe fron, and still lsave it the power of de-
composing the elements of the usual deposit of lime, ete.
After much investigation sods was found to best answer this
purpose, which it did perfectly when definitely combined
with the tannic acid 8o as to form a neutral tannate of soda.

In 1871, Dr. Rogers read a paper on the subject before the
American Association for the Advancement of Science. This
paper attracted much attention throughout the country, and
re-appeared in the New York Zribune, the Galazy, the Amer-
ican Chemist, and many other scientificand popular journals.
In view of the demand for the tannate of soda which this
wide attention created, and the high price of the commer.
cial salt, Dr. Rogers found it necessary to go still further,
and he devised & method of manufacture which, he states, af-
fords a product containing 85 per centof pure tannateat one
tenth the cost of that ss ordinarily made. This article is
solid, unchangeable, entirely soluble, easy of use, causes no
foaming, and is not liable to conversion into useless gallate
of soda.

Within the last two years this preparstion, known as
Rogers’ Scale Preventive, has been extensively used through.
out the United States, and has commanded the approval of
very many of our most practical and scientific men.

The use of tannate of soda for this purpose, and the me.
thod of manufacture, has been patented. We are informed
that W. H. Rogers, manufacturing chemist, Madison, Ind.,
is propared to supply the preparation, and parties interested
in the article can derive further information by addressing
as above.

.
ADJUSTABLE PULLEY BOLT.

This is one of those useful little inventions which will,
from its convenience and simplicity, doubtless find ready ap-
plication for innumerable purposes. It is an ordinary scrow
eye bolt, with which is combined a moyable pulley wheel,
In the inner side of
the eye a grove Is
formed. The pulley
revolyes on an axle
the ends of which are
made in segments of
circles, Athe clrcam.
ferences of which fit
into the groove In
the eye. By this con.
struction the pulley may be turned in any desired direction
by moving the ends of it axle. The screw eye may also be
turned In its support, so that the cord passing around the
wheel may be led as required. Patented, February 11, 1873,
by Mr. Charles C. Moore, of New York city.

-

A NOVEL BATIL—One of the therapoutic novelties in Lon.
don, recently introduced from the Continent, consists in the
erection of establishmonts for sdministering hot sand baths
as & remedy for rheumatism, recent cases of nervous digor.
ders, affection of the kidneys, and sll cases where hoat is
wanted as the chief therapoutic agent. The advantages of
this treatment aro that it doos not suppress respiration like
the hot water bath, but rather increases it, and does not in-
terfero with the respiration like thoe steam bath or Turkish
bath. The body can endure its influence for a much longer

time, and a much higher temperature can be applied,

welegrnphy In the Unlted Stotes.

The Journal of the Telegraph, in an editorial on the of-
ficiency of the Western Unlon Compnny’s telegraphie serv-
lco nuu.l lines, says that the samo In uu greatly due to the con-
dition of the lines as conductors of electricity ax to the ma-
chinery of transmisnion. Not very long ngo n heavy mist or
storm 'uf rain was sufliclent to Interrupt comrannication even
between near offices, and defective insulation and bad joints
in the wire utterly precluded the possibility of working more
than three or four hundred miles in one clreuit, except when
the wire was newly vrected, At present the lines are kept
at a regular standard, joints and splices of the wires are sol-

dered, and insulation is made perfect by the

use of non-conducting substances suitable to |

tho atmospheric and other incidences, which
vary In different sections of the country.

Two systems of operation are cmployed,
the Morso and the House and Hughes, Fully
nineteen twentloths of the business is done
on the Morso, The ingenious arrangement
of wires and circuits known as the duplex
system, by which moessages are transmitted
in both directions av the rnme time, is also
largely used. This Invention has practically
doubled the capacity of the lines,

The aflairs of the company are managed by
an executive committee, chogen by the Board
of Directors. The territory covered by its
lines is divided into four, divisions, each in
charge of o general superintendent, and sulb-
divided into districts, of which there are
twenty-nine in the Upited States and British
Provinces.

The electrician of the corporation has
charge of and Iy responsible for the main.
tenance of the lines at the established stand.-
ard of efficiency. To this officer is referred
all machinery offered for the service of the
company. Offices are established in every
town and city in the country not reached by
the lines of other companies with which
those of the Western Union connect. There
are in all about 5,000 offices, and nearly 8,000 persons are
employed.

o -
WHIFFLETREE BTUB.

This is an ingenious little device, for more conveniently
hitching and detaching the ends of traces to whiffletrees,
The end of the stub is made in tapering form and is slotted
to receive the pivoted button A. When it is desired to
fasten the trace, the latter can be turned in the slot in the di-
rection of the arrow, until it is stopped by the projection B.

1'1:7.1.

The trace can then be easily slipped on, and the button re-
turned to a vertical position. The stub is tapered so as to
causo the trace to slide against the button, and is made
thicker at the point where the latter is pivoted to ensure
the requisits strength.  Patented October 1, 1872, by Mr.
William €. Shepherd, of Cleveland, Ohlo,

-

HoosA0 TUNNEL. —While the air in the shaft is warmer
than that sbove, it rushes up, and & strong draft is created
in cold weather, so that u lamp would not burn in the nar
row passages of the tunnel. But now that the air on the
wountaing has become the warmer, the current has changed,
and the cold alr moving down grade toward the ecastern
portal creates a draft in that direction. A light can now be
scen at the bottom of the shaft, 1,030 feet,and the timbering
is visible half way down,

®
4

Nornixa, says Elisée Réclus, can convey a more impressive
idea of the tremendous power of water as a natural agent
than the wonderful cafions of Mexico, Texas, and the Rocky
Mountains, whero the torrent may bo seen rushing along,
through the Inelsion it has cut out for itself in the hard rock,
at a dopth of several thousand feet between perpendionlar
walle, The greatest of these caflons, that of the Colorado,
In 208 miles in longth, and its sldes rise perpendicularly to a
hight of 5,000 or 6,000 feet,

— 4 ) @

C.T. D, says: “1think that no one who has read your
paper can do without it,or excuse himself if he is ignorant of
the progress of the world in seionco and the mechanical arts,”
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THE SOUTHERN CANAL.
A lecture was recently delivered beforo the Polytechnie
Assoclation of tho Amerloan Institute, by Professor II. E.
Colton, on the proposed eanal from the wators of tho Mis
slssippi to the Atlantie ocenn, and the resources of the coun-
try through which it wou'd puss.  T'o mnko tl-ln'cmml. it Iy
proposed to dredge tho Ohio from it month at Calro to the
mouth of the Tennosses at Paducali, then to drodge and
improve the Tennessoe 10 Florence, Ala, belng tho foot of
the Muscle Shoals, then to eannl around these shonls nnd
lock and dom the river to Guntorsville; thence to eut o ennnl
1o Gadsdon on the Coosn; from this point to Romg, Ga,, the
river is navigable at all seasons to vesgols drawing five foet
of water, Mo make the Georgln canal, it is proposed to lock
and dam the Btowaly, or cut o canal on its banks from Rome
1o near the head of Owl Creek, thence ncross the hills to tho
Chattahoochoo, noross that stroasm by an agqueduct 170 feot
hljls: thon by a tunnel 8,200 feot long through the Bluo
Ridge to the Yellow River, one of the lead streama of the
Ocmulgee; down the Yellow River, by cannl, to navigable
water In the Ocmulgee below Macon ; thence by that river
and the Alatamaha to Darien snd thenee by eanal to Bruns.
wick, making o total distance of 1,508 miles. From Cairo to
Guntersville will cost $4,5600,000.  The canal from Gunters.
ville to the Coosa, with its reservoirs, sufficiont to nccommo.
date 78 boats daily during the dry season, will cost $11,570,-
607, The Georgin canal will cost, from Rome to Mucon,
£20,485.684, from Macon to Brunswick $3,500,000, a total of
£05,085,684. In surveying these routes, Major MeFarland
also surveyed thy Coosa river below Gadsden, and reported
to Congress that it could casily be made navigable from that
point to Montgomery for §2,803,080. From Montgomery to
Mobile, the river is now navigable, Professor Colton sug.
gested that, as a means of reaching the Atlantic ocenn,
canal might be cut from Montgomery to Eufaula, 80 miles,
thence down the Chattahoochee to the Flint, thence by canal
to Branswick (eia Fernandinn, if desired), not over 150 miles,
The Chattaboochee is always navigable from Eufaula down,
or can be improved at a small expense; he estimates the
cost of this 230 miles of cannl at £11,500,000, and we have a
canal and river from Cairo to the ocean at n cost of $20,803,.
686, which would be aver £11,000,000, cheaper than the route
throngh upper Georgin, while the distance by the Chattahoo-
chee route would be only 968 miles. Major McFarland reports
that, by the construction of two storage reservoirs, 10,125,-
000 cubic feet of water for lockage purposes can be obtained
and used daily on the route from the Tennessee river to the
Coosa. This would be needed only in very dry weather.
The lecturer stated that the country which these improve-
ments would accommodate, even if they were extended only
to Monigomery, raised in seventeen counties nearly one tenth
of the whole cotton crop, while they consumed six million
bushels more of grain than they produced. It now costs 33}
cents par bushel to get corn from St. Louis to Selma and
Montgomery; while, if the canal were built, it should not
cost a8 much as 16 cents. The counatry was alsorich in min-
eral wealth, and, with navigation on the Tennessee, iron ore
and coal could be shipped to 8t. Lonis about as cheaply as by
rail from Iron Mountain ; besides, it was just the ore that was
wanted for mixing with the Iron Mountain ore, etc. Lumber
would also be an important article of return freight, also
naval stores. The cotton factories of the South were already
sending their goods to the West instead of to New York, and
also cotton factories were springing up in the West. With
this new and cheap transportation, these industries would
be greatly increased. The government is already at work
improving the navigation of the Tennessee below, at and
above the Muscle Shoals, even as far as Knoxville in East
Tennessee, and they will no doubt meke it complete. The
canal and the Coosa improvement only remain to give the
West another outlet to the Gulf and s means of access toa
section consuming large quantities of their grain which is
now such an incnmbrance. Besides this, millionsof acresof
land, now of little value, wonld Le brought into market, and
aleo immense water power would be placed in a condition
for immediate utilization in the heart of a cotton country.

5 Improved Water Elevator,

Captain Thomas Bell, of Bellport, L. 1., a venerable in-
ventor and one whose long and useful life hss been largely
devoted to the production and perfection of devices having
for their end the welfare of the people rather than his own
individusl benefit, has recently received a patent for a novel
and colossal scheme for supplying New York city and Brook-
Iyn with galt water for the extinguishment of fires and other
purposes. Captain Bell is no supporter of the steam engine
38 8 motor, 50 loag as the great natural forces of winds,
tides, and currents remain undeveloped and unapplied to
their full extent to the uses of mankind, Hence in the
present plan, as well as in others contemplated, Dame Na-
ture hoerself does the work, and, in the instance under notico,
by means of the swift flood which rushes through the channel
at Hell Gate, between Long Island and the Metropolis. Herea
huge undershot wheel, he suggests, may be erected and
caused to revolve by the powerful impetus of the stream,
To the ends of the arms of the apparatus are attached self.
filling tanks, which are dipped in the water in succession as
the wheel rotates.  On ench vessel arriving at the highest
point of the circumferonce, s valve, which cloges itself when
the tank is filled, is Ly an ingenlous devico caused to open,
%0 that the water escaping is discharged into a reservoir,
from whieh receptacle it is distributed by suitable conduits
through the two cities,

The inventor manifosts mueh interest in the furtherance
of his philanthropic project, and demonstrates its efficacy
and practicsbility with an enthusissm which it peems should

carry conviotion to the most sceptical. It may be that in the
progs and turmoil of political strife, or smong the multi.
plicity of schomes now afoot for the improvement of our
great city, this offepring of his Iater years may not meet
with that ready apprecintion which is doubtless hoped and
oxpected.  But thonghts that are embodiments of gening
nre fmmortal, and though they may slumber forgotten, no
one oan tell when the emergency may ariso which may call
them into useful existence, securing for their inventors,
If living, fame nnd fortune, if prssed away, at lenst one
“* footprint on the sands of time,"

- -

[(For the Sclentine Amerlean, |
Zine In Onhlo.

It will interest o large number of your western readers,
papecially in Ohio, and many who spend their summer in the
recrontion of collecting for cabinets, to learn that n very novel
form of gine sulphide occurs at Greenfield, Highland county,
Ohio, tmmedintely upon the Marietta & Cineinnati railroad,
The rocks in the vicinity are of the lower Helderburg series,
nnd are composed of carbonate of lime and gilica; they are
almost universally tinted by organic matter, or bituminouns
spocks and sking, or blackened by superficial ‘and interposed
Inminw. Al the limestone that I have examined in the lab-
orntory leaves, in the filter paper, organic watter. But to
mineralogists, the most interesting feature exists in the very
protuly colored deposits of sulphide of zine occurring in len-
ticulor masses, and get in the cleavago faces of the lime-
stone rooks, These mneses consist of the fossils replaced
by the zine sulphide which geems to owe its origin to infil-
tration into their cavities from the superposed rock. In
some cases this infiltration is composed partly or entirely of
silox, 8o that the fossil has been changed into a geode of
minute but perfectly formed quartz crystals; inone specimen
in my possession, one or two crystals are perfectly doubly
terminal, and held in place by the side, and all the crystals
are interspersed by shining graing of pure bitumen. Anoth-
er interesting fact is found in the masses of coneretionary
rock, presoenting the appearance of small balls formed of con-
centric layers, compressed clogely together and possessed of a
somewhat translucent and crystaline materinl, On a care-
ful analysis of an average sample, I find this rock to contain
over six per cent metallic zine.  One mass, weighing little
more than seventy-eight pounds, averages more than the
amount just stated. Some nodular masses seem nlmost al-
together zine sulphide, and show evident traces of cadminm
sulphide on the surface, which do not pags off even when
heated in the lime kiln, About three miles west of the vil-
Inge, at Wright's quarry, the zine sulphide specimens are
rare, but they occur in small crystaline masses, generally
intercallated, and of n yery unusual dark fawn color, having
no trace of red or yellow in the shade or hue.

The region s a very interesting one to mineralogists, and
I'would point it out to tourists who may be making summer
excursions. . H. S. S
The Metal Industries of Ancient Egypt,
A correspondent of fron gives some interesting facts re-
garding the metallurgical knowledge of the inhabitants of
the land of the Pharaohs. Tron is believed to have gradaal-
ly superseded copper in the manufacture of the implements
with which the great monuments were carved and hewn
from the stone. The minutencss and finish with which the
hieroglyphics are sculptured on obelisks and similar struc-
tures may also be considered as strong arguments that the
workmen possessed steel chisels, quite as finely tempered as
any we at present can manufacture.
The skill of the first smelters was evidently not great,
much more care being bestowed upon working the metal ob-
tained than upon gaining a fair product from the ores. If
the ancient mines of gold and silver caa be found, the déris
worked over, would doubtless yield a rich harvest. Old tur-
quoise mines have been already discovered, and it is stated
that large numbers of very fine stones have been extracted
aund sent to Europe. In the same locality a system of forti-
fications has been traced out, by which the Pharaohs protect-
ed their works and workmen, and, what is still more won-
derful, the remaing of vast iron works have been fourd of
such magnitude that many thousand people must have been
employed upon them, unless the plant used was on as grand
a scale o8 the largest English furnaces. These works were
commenced in very early times; each Pharaoh, as he con-
tinued them, added a large engraved stone to indicate the
labor completed. It is believed that the hieroglyphics on
these monuments are still legible, and from them much val-
uable historical information may be gleaned.

TaE LENGTH OF DAYS,—The days of summer grow longer
as we go northward, and the days of winter shorter. At
Hamburgh, the longest day has seventeen hours, and the
shortest seven. At Stockholm, the longest has cighteen
and & half hours, and the shortest five and a half. At St
Petersburgh, the lopgest has nineteen, and the shortest five
hours. At Finland, the longest has twenty-one and a half,
and the shortest two and & half hours. At Wandorbus, in
Norway, the day lasts from the twenty-first of May to the
second of July, the sun not getting below the horizon for
the whole time, but skimming along very close to it in the
north. At Spitzbergen, the longest day lasts three months
and a half,

“®»

Wixcnexpox, Mass., boasts of fifteen firms engaged in
the manufacture of nlmost all kinds of wooden ware, tubs,
pails, buckets, boxes, saw horses etc., and thres new stock
companies, with from £5,000 to $20,000 capital cach, have

'[JuNe 14, 1873,

Compononts of the FPoiato,

In 100 ports of Irish potato, thore wre: Water, 70/004
starch, 24:00; nzotic matter, 1160; fatty matter, 10} sugnr,
1:00; skin, 1:05; mineral matter (salta); 10603 total, 100:00,
The potato produces at lenst 80 per 100 of dey mattor, 108
of which must be subtracted for the skin, which reduces the
food part to 28 per 100, 24 parts of which are starch, iy

DECISIONS OF THE COURTS,
United States Clreult Court==District of Now Jorsey,

WOOD PAVEMENT PATENT.~TIHRE AMERIOAN NICOLKON PAYEMENT COMPAXY
08, TIR OLTY OF BLIZANRTIOof al,

This was a biLin equity, b t
for an alloged mmngem{m roo'u TR P L o lﬂll,g:l!:n

0 others,

ment for wooden pavements u"u?«’é'fﬂ“i'ﬁ‘i" I'l'n“aXn ﬂ‘m{“b
| TAn
origlunl of which Imro date A!fnun 8, l&'-(.l ity i i)

Nixox, Judge, *

The complainant's patent, If valld,
several parts that m&u ur e mucx'nfrﬂ':%":'“' AT QORI
3. ‘A Rericw o Wlooks. Wit mrata, Fiapon she foRdNar.
5 iy 0ek#, DAL
e ol e A kot o
5 X Aet ol blooks or strips o rd, whi orm n
urfacoe, but doterming the width og tho :r‘ooht g':lwnﬂ cﬂ? .lzl‘lzsl'p".

ocks,
4. The Nlling of the groaves, when ao formed, bot ween the prin
with broken stone, gravel, or tar, or other ke material, et i
It In not clalmed that any one of these parts iv new, but that i thelr com.
bination they produce n new and ussfol resuit.
'l.n:%#';‘s‘g&l:im the original and first fuventor, or Is the patent void for
tnve carcfully examined the coplos of specifications and the large’ .
bor of modeln Produeed. rcpromnll’r’:g tha rﬁvcmnnu deseriled In “‘tﬂ
Englivh patents issued previous to the date of the Nioolkon PATERE S 0
:lvohuze&em‘l{nnlégrlpl:eﬂR‘:vo.ulgmﬁ onkelor lnx:ru ‘or Its elamenui:l ﬂnd'blgd
0, y o Hosking patent, * ) .
""}";1 'r:;‘:h h{collon has l'lll‘:l’e. 7 8 gl St
re atrong presumptions in favor of the novelty of Nlcolnon's in.
vendon. The lssve of uw';mmu itu retesue, ita e:lm{llo{ab;: (hanl‘;o’mn-
wikstoner, 1ta long use and the public acquiescence, the Judgment of oom.
petent legal tribunnis where tho question of fte novelty was direstly (n.
vql!’v.:cl“;:sz xﬂl facts t?hbu dln;(end:uto the nc'coum.d
B upon the defendants to rebut and overt
sumptions, which, in the oglnlun of the court, they hnvr'{f:m: l:’hdc:? E"'
The amdnvite of Brocklebnok and Trainer, takels in 1508, to be orod upon
the -Ppllcnlon of the administrator of Nicolson for an extension of the
Nicolson patent, and exhibited In this case, fully discloie the estimate in
which the patent was held by these defendants Ognize
ga nowlq. but are very extravagant in thelr prafses of ite utli(y and yalue,
ot nrent! thelr sp fits merits (o particulsr cason, they
are of opinion that 118 general Introduction Into the streets of the cities
and towns of the United States would save to the teople fn VArfous ways
n the next seven years, from fve to seven hundres’mﬂllonn of dollars, =
If [t be commendable fn them to strive to make it more ureful b fm-
provements, {t {5 hardly just that they should scek torob such & beuefactor
of his race of the glory of his fnvention, or deprive his le lrepresentatives
g:ll‘);e&rggg:gom the extension, which they did so mnch. L doubt not hon-
1am of the opinton that the patent of the defendants infr & th
and second clalms of the extended patent of the com mmm?e.nu l?hl{':
deeree should be entered according to the prayer of tge bl
LC. 4. Seward and B. Willianvon, 1or complainant
U. F, Blake and C. M. Reller, for defoncants. |

The
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NEW BOOKS AND PUBLICATIONS.

A MANUAL oF PHOTOGRAPHY, founded on Hardwich’s Photo-
rraphic Chemistry. By George Dawson, M A, Ph.D,,
ecturer on Photography in King’s College, London.
Eighth Edition. Philadelphia: Lindsay and Blakiston.
We have here a rolssue of one of the most complete theoratical and prac
tical treatises on photography extant. It {s carried down to the latest date
and contains the most recent diszoveries {n the wonderful art.

THE MANUFACTGRE OF STEEL, containing the Practice and
Principles of Working and Making Steel. By Frederick
Overman, Mining Engineer and Author of “The Manu-
facture of Iron,” etc. Price $1.50. Philadelphia: Henry
Carey Baird.

We have here s new edition of a valuable and well known text book,
which we frequently consalt with confidence In the accuracy of its Informa,
tion. Ita value is enh d by an appendix, describing the most recent
fmprovements in steel metallurgy, which has been sdded by Professor
Fesquet, whose labors In connection with Mr, Baird's publications are
deserving of the highest commendation.

STEAM AND THE LocoMoTIVE ENGINE. By Henry Evers,
LL.D., Professor of Mathematics and Applied Science.
Also, by the same author,

STEAM AND THE STEAM ENGINE, LAND AXD MARINE.

Macuixe CONSTRUCTION AND DrawiNG. By Edward Tom-
kins, Lecturer on Engineering, Queen's College, Liy-
erpool.

PRACTICAL PLANE AXD SoLip GROMETRY, for use in Science
Classes and Higher and Middle Class Schools, By Henry
Angel, Science Master of the Islington School of Art.

These are four volumes from a valuable series of clementary text books
on the practical sclonoes, which haye been compiled to meet the aver grow-
fog demand for technfeal nstruction. We wish that the study of such hite-
rature formed & part of every s¢hool curriculum. They are fssued by

G. P. Putnam's Sons, of Fourth avenue and 23rd street, New York clty, at

the nominal price of 75 cents each.

A CoMPENDIUM OF THE NINTH CENsus—June 1, 1870. Com
viled by Francis A. Walker, Superintendent of Census.
Vashington: Government Printing Office.

The results of the lsst are here {zed, and printed (n a handy
form for reference. The book will be especlally useful to editors and

Jstatisticians,

Inventions Patented In England by Amerleans.
{Compiled from the Commisafoners of Patents® Journal.}
From April 22 to May 15, 153, inclusive.

BaLtxa Corrox, ETe.—J. A. Prake, New Orleans, La.

BLrsp Conp Porrey Rack.—H. L. Hall (of Chicago, I1.), Loadon, Eng.

BorLEr AxD Funsaos—~F. A. Hantington, San Francleco, Cal.

Can AxLe Box.—S. F. Gates, Tannton, Mass., ef al.

Cruron.—D, MeC. Weston, Boaton, Mass.

FrrrLove PuppLixo Furxaces.—T. L. B, Edgeomb, New York city.

Fine Anx.—E. Remington & Sons, Illon, N.Y.

Finx Anx.—L. C. Rodler, F. G. Bates, Springfield, Mass.

Fine Extixovisues.—W. K, Platt, Philadelphia, Pa.

Frrrixo Gones.—J. Waldan, Newark, N, J.

FLUID BRAKE AND SIONAL~G. Westinghouss, Jr., Pittaburgh, Pa.

Foryitore Casten.—C. D. Shellon, New York eity.

JounyarL Box.—R. Brewer, New York city.

Loox.—E. P. Chapin, Providence, . L

Lowenixe Boars.—T. Shaw, Philadelphia, Pa,

LoenxicaToR—W. Burnott (of San Franclsco, Cal.), London, Eng.

Maxixo Paren Bacs.—E, J. Howlett, J. P, Ondendonk, Philadelphia, Pa.

Oresatixe BoaTs.—G. W. Mallory, Mystic Bridge, Conn.

Parxe Hox MACHINE, XT0.—S. Wheeler, ¢f al, Now York city.

Prow, 210, —J. Remington, Vosburgh, Pa.

Rerarnixo Veszens.—A. H. Allen, Boston, Mass.

toLLiNg Maomixe, evc.—R. H. Thomas, Clacinuatt, O.

Rorary Posy.—J. P Carll, Brooklyn, N. Y., ef al.

SEPARATING LIQUIDs.—F. L. Pope, Eltzabeth, N.J. o al.

Suo's BEnTii—1, A. Chomel (of New York clty), Liverpool, Bag.

SrADE DAYONET, ET0.~F, Chilllngworth, Springficld, Mass,

STEaM Vesst —T, Winans, Daltimore, Md. ef al.

TEMFERINO STEEL, ®T0.—S. 8. Lawis (of New York city), London, Eng.

rracTios Exaixe.—W. Sprague, Soath Kingstown, R. L,

TREATING COorFEe, gre.—J. Asheroft, Brookiyn, N. b

Varve.—J, W. Willis, Boston, Mass,

Warks Powszn.—W, Barastt (of San Francisco, Cal), London, Eng

recently been formed for the manufacture of chairs,

WaEeL, xro.~S, W, Wilson (of Philadelphia, Pa.), London, Bog.
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Srientific  Dmervican,
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Jinvention 15 based upon the well known property of ¥oft {ron, which
¥ok (when a silk-covared coppor wire Is in 4 multitude of cotls contatned
mﬂp A oylinder of this metal, and whon, by contact with # magnet
pied by an eleoteic ourrant, sald eylindor bs magnetized) an mduoed curs
*t to be developed tn aald wiro [n ono direetion, which curront s rovorsed
“ulhn magnet Is withdrawn from the eyllader. The Intenaity of
mllumtoly reversed (nduced corrents bs the more marked the more
rapldly the softfroo eylinder In tzed and de tlzed, By gulding
“all these currents in equal s, utilizglog the same alternately
_aa though they were continnous—and causing them to pass o a continnons
slream oYer a conductor, the effects of the voltale plle are obtalned.
Improved Folding Soat for Stroet Railway Cars.
Kigran Egan, New York clty.~Ttis lnvention has forits object to furnlh
umnﬂom:s seat for use In stroet rallrond cars, steambosts, excar
‘glon BoAts, and In other placos. Thoseat (s folded by contracting 4 stand.
u‘.ﬂldllllhemund 1ta attachmonts up upon & bar, and allowing the
10 awing down upon It hinge. In ralalog tie seat foruse, the bar v
nulup Into a horlzontal position, which causes the seat and Its nttach-
unu 1o #l1de to the ond of the sald bar and standard to drop Into s vertl.
“gal poaltion, The dard Is then extended to the proper length, and the
~woat 1a roady for use.

, Tmproved Cradle.

e Wiliam T. Doremus, New York olty.—This lnvention conslats fn the lm.
"y ‘proyement of eradies for children. Wy sultable construction the crudie
may be osclilated longitudinally upon cranks with & geatle movement: or
more vigorously by adding the sway of fcxible supportiog columus to the
awing of the sald cranks( or the cradle may be rocked laterally by the sway
of the colutmny,

o~ Tmproved Washing Machine.

o Danlel W. Holfrioh, Corry, I'a,—=This (nvention has for Ite object to
furniah so tmproved washing waohine that will not tear or Injure
the olothes, The box of the machine Is supported upon legs at o
convoniont hight, Tho covor rests upon oleats artached to the op-
por edgos of the sides of the box. A ahort shaft works fn bearlogs
10 the center of the cover, and to [ta lower ond are attached tho centers of

w0 bars, which cross each other at right angles, and to the euds of which
are attached downwardly projecting arma, To the upper end of the shaft
s attachod a short erank which receives » hook formed upon the end of the
connecting rod, the other ond of which Is pivoted to a short crank, which
Kives a reciprocating movement to the crank and consequently to the arms.
To tho shaft Isattached & stnall goar wheol which connecets with another
abant which revolves in beartngs In brackets, and to ome of Its ends is at-
i tachod a crank by mosns of which the machine is operated. Twoof the
\ legn, upon tho oppostte side of the machine from the gearlog, project up:
ward nl receive the wringer, The water from the wringer falls upon un
fnclined board and runk back 10to the box. Iy this construction, by slmply
unhooking the rod from the orauk, tho cover and Its attachmonts may be
turned baok out of tho way for convenlence In putting o and taklog out
the eloches.

Improved Machine for Driving Brash Handles.

Pater Poartree, Laosingburg, N, Y., asalgoor to John Ames, of same
.luu-‘nh Invention has for fta omct to lmprove the construction of
tho machioe for driviag brash handles for which letters patent No. 120,768
were granted to John Ames (Petor Peartree, Inventor?, July 24,1672, Two
gulde plates are firinly connected by arms with e:oh other and with slides.
Mmm"v!om‘ holes for the passago of a vertical rod, to
end which I attached a treadio, The rod s held up by a spring,

uil"u :n»er dare p(voud two bars which connect with two levers,

the outer ends of thuhonbnn. which pass throogh alots (n the alides, and
thelr [n uduuplvoml to tho ontor endn of arms, The lower or free
f th mmybqpovodulnd out by tho movements of the levers,
mnumwncdn small grooved wheels, which may be adjusted
laterally by tarning plos (n one or the other direction. By sultable cou-
struction, by op:rating a crank, the gulde slides may be ratsed and lowered
10 adjust the guide wheels to the size of the broah o be operated upon. As
the slides are moved op and down, they carry all the srms, rods, levers,
nu-.ua.mm-.-m-um are always kept In the sald rels-
wmmu“oﬂn % to require no adjustment of

!  of the machine, where 1t may be secured. In the case
of filled sh Beads,the die must be thade with a central ring projection to
‘end of the brush ferralo, #0 that the ends of the bristies
may have w'ﬂhmmumﬁlm In the case of
brush hesds, the die shonld oe made with a shallow socket or recess
the of the brush head, so that 1t may be held securely and
nandle s being difven, The handle tedriven by the
plaager, 5pos the lower eod of which are attached spurs (o penetrate the
mummm&-muum By sultable construc-
105, when the brush haodle and brush head have been arranged In place as
Lerelabefore deveribed, by moving alever in one direction the handle will
be forced down 1ato the hrash hesd, and by moving sald handle {n the other
irection the driver will be ralsod to receive another handle. The said
.":"

atretehed part of the carpet,

Twproved Reverborntory Furnnce,

Willlam Hoyland, Neweastle, Pa~1This Invention has for (s object to fure
nlah an Improved set of furuace plates, to be used In the construetion of
puddiing furnaces. The lower ends of the supportiog columns rest upon
fag atones, When two furnaces are placed side by side there are no divis-
1on plates between them below the tops of the columns ; but the laner col-
umns of the two farnaces are bolted back to back. The columns and the
brackets attachad 1o the end plates thus take the whole welght of the fur
nece. This sonstruction Jleaves & cloar open space beneath tho furnaces,
which greatly assists In kKeoplog the bottom of the farnace cool. Flates,
reating one end upon the brackets and the other upon the columuns, carry
tho sldo walls of the firo grate, The bearers, which sustain the welght of
the whole Intetlor of the furnnce, have cach three logs upon the top Lo keep
the bottom plates from sproading, When It becomus necessary Lo chango
tho middle plate tho breast plate Is romoved, and o chock or wedge drawn
out, This allows the end of the bearer to drop uponjthe head of the eolumn,
The half of the bottom plate drops with the bearer and may bo drawn out
by means of a palr of blackamiths' tongs. The new plate may then be put
In through the sald openiog and recess, and the plate and bearor ralsed Into
place by a crowbar, a little fire clay belng put upon the lp to Jolat them
frmly together. In this way the plate can be changed without delaylog the
furnace more than fifteen minutes. The breast plate can be changed alone,
by aultable means, without delaying the furnsce at ail. The end wall,plate
may be removed by knoeking out the iron pleces beneath the ends, which
allows the sald plate to drop three fourihs of an inch, when It may be drawn
ont through the recess.  This enables the plate to be changed without stop-
plog the farmace or cutting away the brick work above the sald plate. A
pipe is arranged for drawing tho alr through the chills, and also to carry
Ol the gases that accumulate under the furnace, and carry them above the
hoads of the workmen.

Improved Potuto Digger.

Georgn W, Hoag, Calro, Pa,—This Invention consists of two sets of strong
prongs or teetl profecting mdtally from a couple of rims or wheels mounted
on A truck parallel to each other, to revolye (o vertical planes. The wheels
are vertically adjustable, no that the prongs may dbe forced more or less tnto
the ground s the machine moves along, oue set on each side of the row of
potatoes to be dug. The prongs of each se: are arranged (o swing toward
and from each other, and have cams »0 combined with them that, while be-
Ing foroed Into the ground by the welght of the truck and rotated thereby
A4 It Is drawn along, the poluts of the two sets are caused to swing tegether
under the potatoes so as te hold and ralse them, together with some earth,
and earry them over the lower end of an elevator, and then open and let
them fall thereon, to be carrfed up nud, at the same time, be separated from
the carth, which partly falls away from the teeth and partly through the
olovator, The potatoesare then dellyered Into a receptacle behind, which
Ik o trap bottom with deviges for opening and closing it to d the
acoumnlations from thwe to tme. The Invention also consists of an elova-
Lor composed of fluted rollers arranged alde by side, suMeclently elose to,
Kether to convey the potatoes along from one to another and let the earth
fall between In the graoves, the sald rollers belog connected, by cranks and
bars at one end, with one to which the driving power is applied, In & stmple
manuer, for lmparting rotary motion to all.

Improved Seclf Closing Stop Cock.

James Pigot, Brooklyn, N. ¥.—This favention consists of a colled spring
and an arm, combined with the plog of & atop cock to close the cock self.
actingly, the spring belog srranged on a curved rod for keeplag it In place,
and the arm being attached to the plug at one ead, and arranged at the
other end 50 as to swing along the rod, so that the spring thereon will bear
against it and be contmacted when the cock I8 opencd,and will press the
arm around and close the cock as s00n as the handle fs lot go. In order to
insure the plog azalost belog presed Into the hole, In which It works with
sach force as to hold It with too much friction for the spring to closs it and
yet tohold iz with sufficlent preasure 10 be watertight, s presser rod, & colled
spriog and an adjustable nut are employed. The presser rod has & bearing
in the center of the top of the plag and passcs through & supporting plece
#0 a4 [0 have endwise motion. The spring is srranged oo the rod on the
other sfde of the support, and s held by = nut which causes It Lo press the
rod on the plug with the exact pressure required.

Tmproved Carpet Scretcher.

Peter Kelly, New York city . —The object of this Investion is to farnlah &
strong and eflective vise for stretehing heavy carpets and oll cloths, which
holds the same with a powerfal gripe, locreaxing as the straln exerted np.
on It Is stronger; at the same time {8 works quickiyand opens and shuts
with ease, The invention couslsts of two Jaw levers, pivoted to two lnters
mediate links, which connect to the handle lever, forming a powerfn
stretching (nstrument,

Tmproved Bed Spring.
F. Rollln Smith, Beant Vi—~This in construct-
iag the ends of lar or V shaped witha or 5 for
holding on the slats of & bed bottom. The spring conslsts of & fat plece of
steel beat Into the form of two sides of & trisngie, and fastened at one side
10 & cross bar, 5o that the ead of the other side will project upward sultably
to support one end of & slat,

Tmproved Hung Bush Inscrter.
Lomax Littlejohn, New York city.~This luvention nas for its object to
furnish a stmple, conventent, snd eflective Inatrument for insorting wetal:
e bung busties in barrels and canks. The Invention conslsts 1h the cotmbl
ustion of an elliptical journal, formed upon the end of a shank, with the
split sloove, made withan elongated cavity, Iy this constraction, when
the sleeve has been [nserted o the bush and the shank tarned, the elliptioal

The dies, which are fod In
the corrogations of eylinder,

}l untll the shiuttor (s com:
mmu amaller than
sarves o form the next, snd

mmaowu three dis-
(e sir chismber, sod the los ohamber,
mlmmmm«muum-
1nto the provisun chamber and
Bltered, and drawn off for use in such

by wacape but uo air eater (0 the alr chawber.

) will d the sleeve, cousing It to grasp tae bush Armly and serew
Il fato the bung hole in the stave.

Improved Pruniog Shears.
Migsjah C. Malone, Palmyrs, [1L—This luvention bas 107 Its object to tur
nish w0 tmproved pruning shears which shall be 20 constructed as Lo Open
ttaelf when held erect, so that Itmay be operated by s stogle handle. The
bandle ls made In sections. To the oppostite sides of the lower end of each
upper scotlon are attached two springs, baving nwardiy projecting poluts
attached to thetr lower euds, which enter holes fu the opposite sldes of the
upper end of cach lower section, where they are held tuplace. The Jolnt
Isstrengihened by a band which s slippod down, This constraotion en

, | Aules the handie (o be made of suy required leogth. To *he upper oud of

tho handie Is attached a plato having logs formed upon Its onterside, A
rod ts passed through holes (o the lugs and has 2 head upon Its lower ond
10 keep It from belng draws out, Upuo the upper cad of the rod 1s formed
& hook to be hookod aver and to hold the Hmbto becat, The blade Is piy.
oled to the upper part of the rod (o such & position that wheo turaed Wpon
1ts pivol It will oporate upon the Hmb held by the hook. Dy sultable con
struction, when the shears are held ercet, the welght of the rod, hook, and
biade will catse the rod to alide dowa ta the lugs, which oprus the aeary
#0 that the hook can be passed over Lhe Iimb to be cut.  When the hook has
been passed over the llmb, by pulling apoa the bandie, the blade will be op-
orated 1o eut off the limb,

Twproved Production of colon on Fabrics,
Froderick Albert Gatty, Acerd K . ~This |

————————
il Cnrp » ) Tmproved Pranlng Knoife,
4 W gu'"a‘n aua eﬁorcmu fnttut’ Joseph 8. Greene nlv::pl‘.;:"::n'n:: U‘A :‘l:nldl:. \\Tltl?rl.::l‘::r.\'. Y.~Tho object of | Joseph 8. Crum, Palmyrs, 1 =This lavention conslets In conatrueiing
3 this Inveution Is to farniah an Improved carpet streteher, by the use of the pruning knifelo apoyeland peoaliar manner. It hasa hook and wlot -
Tmproved Electrosmagnotio Induction Coll. which the earpets are not Injured and defaced, allowing one person to | ted convex-edged blade ron:wc'l:::’:l sliding bolt, while their shanks sre
po 8, Camacho, Havana, Cuba. ~The object of this Invention I topro stroteh and tack the same. The metal top plate is provided with a strong | pivoted between straps of (he b
0 electric currenta of great lntensity, which are applicable to thepro handle, and contatus nalotted Istorl recess which serves for the lnsertion of Tmproved shingle Mackine.
W“u‘“ tn Mghthiouses, of magnetism for olectro magnetio motars, | # €1aw. The top plats (s provided at Hia Jower side with bristles or teeth of | gypne) M. King, Lancaster, Pa. ~This Inventlon conalsts in compining a
a1l other purposes requiriog very tutense olectrio currents, Another steel or fron wire, lnclined silghtly toward the fore part and takiog & 8rm | poit outter with two sarface planers, all three placed side by aide, and coch
to combltie the above mentioned features with the advantages of | 5Ol of the carpet, The olaw or hook 1s applied at the back of tho streteh: | oo rating successively 8o 84 (o complete the salngle st one continnous op-
eal construction, durability, portabllity, convenlent dlmensions, lr '“ ': m-d‘c uf'-m;'l-:‘ wlw.'u;'-h-'l. -l-dd";d- in .7,: -l'«: "-’"l'-l'vv‘ullr:'l- eration in a perfect manner and fn & brief time,
Y q 0 p .| 'OR hoOKs or teeth, whioh, on belng pressed down with the fool, hold the »
b R or ot a MtoE Tor prodesiug (he Servanis stroteher and carpet rigldly o ;n.:ll(wn und allow the tacking on of the Improved Safety Guard for 1 ocket Books.

Thaddous Potter, Jackson, Mias.~In this invention It Is proposed to have
one or more hookn nrranged within or between the cover snd an inside
partition of a pocket book, and contrivanoes lor cauking them to pros
JOOL 80 A L0 Hook 1uto the pocket of the garment to pravant the hook from
boltig pleked out of the poeket. The device for throwing thewm out Inxo
arrnoged that the hooks are withdrawn resdily from the pocket whan It is
wishied 1o take out the book. The device will also he contrived so that
when the hooks sre thrown out they will be locked 2o that they oannot be
withdrawn excopt by the mechaniam for throwing them out.

Improved Extension Table.

Samue! H. Martin, Mount Verton, N, ¥ —~The object of this Invention s
Lo %0 conatruct an extension tablo that there shall be noloose pleces be-
longing to 1110 bo put on when It 1s extended and taken off when it Is
contracted, This table Is supported by legs on rollers, which rollers re-
volve on pivots In the bottoms of the legs, and, consequently, extend
trausvorsely from one log to the other.  The two central legs are conneets
¢d with the two end legs and form o frame work which supports a trans-
verwe ootagonal whaft, The Hexible top of the table s composed of sec-
tlons which are hioged together, and I supported by o chaln ob each side,
The two chains are connectod by tranavoise rods, One end of esch ehain
{sattached to the lusldes of Nanges on the onds of the shaft, The fanges
areoctagons, the sldes of which correspond with the width of the sections
of the flexible top. The other euds of the two chalns are atlached to the
under slde of the other end of the tables by of roda d to-
gether by a cross bar which has longitudinal plsy la a slot plate. Asthe
abaft is revolved the chalos wind up onit, and the Sexible top winds up on
the flanges to which the first section s rigidly attached. The two chalos
are not parallel with each other, but approsch each other aa they recede
from the shaft, so that, when windlog up, tiey fold toward Jiho centerof
of the sbaft,

Improved Frult Gatherer.

Horace Kelsey, Ottawa, Kansas,—~This invention Is an improvement {n the
clans of frault gatherers In which a cloth I temporarily attached to the body
of the tree and supported at Its outer edge by sultable brac s; and the lm-
provement coasists malaly In a pecullsr arrsngement of & spout and of
blocks for aupporting the Inner edgs of the cloth body or frull recelver, in
such re'ation to each other as to losure the delivery of the frult through a
slagle spout In an efMcloat manner, without Injary to the fralt, See adver
tiscment on another page.

Improved Window,

Joshus Perkins, Danlelsonville, Conn.~This imnvention consists of one or
more of the panes of a window made In two parta, aod one or both of the
said parts arranged {n sultable gulde ways for sildiag along the other par
for openlng & space for the passage of alr for veutilation.

Improved Drilllag Machine.

Tenry Martin, Duncen, Pa.~Thls Inveotion consists of a eylindrical and-
ard having a Lase plate adapted to be bolted or clamped on a support, on
which standard 1s & horfzontal arm capable of shiftiog up aud duwn sad
swinging sround. Thearm carries a sifding head and an sdfastiag screw (o
shift the bead toward or from the standand. The siiding head Is provided
with» vertical feed screw wilh | socket In the lower ead, (a which the upper
motmmmnm«humzownmmmm.m-w

omp! - and cheap for the chet drill and
11s adiuncts.

Improved Machine for Thrashiog and n-m-. Clover,
James Bradley snd James Nicholas, Gomer, Ohio.—Tiis laventioa has for
its object to tmprove the construction of the machine for which letters pats
ent No. 66,765 were Imued (0 Isaac N. Young, July 16, 1557, so as 1o adapt 1t
lwmﬂmmuwelom.u-nhm "ulnhmdonr”u
1o an endless carrier which is 4 to pass da

table. m:m-ormummmm:wmmkmmum
ferred to the straw carrier, A beater Is placed over the middle part of the
carricr to beat the atraw or hay, and thus knock out the graln or seed. The
graln or seed from the upper end of the table and carrier, and thatl kaecked
out by the plekers, falls upon and alides down & table, the Jower part of
whalch is made with a steep tociine, snd ts partially cut away, being replaced
by the fced board. The latter may be turned Into 23 luclined position with
respect to the plane of the slecper part of the table to guide the grala Lo the
screens of the shoe, snd by suitable means is agitated 1o preveat lodging of
the graln. Whea the machine ts nsed for tirashing and clesnlag clover seed,
the feed board s sdjusted {nto the plane of the Jower aad more steeply
tncliaed part of the table »0 a8 Lo form & part of the sald Juclined part, snd
thus gulde the clover balls and seod to the hulling oy lloder.

Tmproved Can Filler.
Robert Newton, Millville, N, J —This ln ] !

ofah In

+ | which tomatoes or other vegotablos or frult are placed, which tspers down

to & cylindrical clamber at the lower part about the size of the cati. There
is & collar at the lower end to enter & hole tn the top of the can while the lat-
ter is belng dlled, and a self-closlng valve to prevent the estape of the toma
toes while the cans are belng ch d. 1 the hopper there Is & pin
with which » lever is armanged to foree it down to 81l the can, and & sprin
10 HIt and hold it up after Rlllag, sud below 1Ba nozzic of the hopper is & Yo
tical wovable rest for the osts, which 1o 50 coanected with the lever
working the plunger that the can ts ralsed p Lo the nozzle, and the nozzls
caused 0 enter the can, luto whilch (he plunger begins to set to dlscharg
(he tomatoes. Below the rest for the can Is & receptacle for the Jaloe aa
fue ping tn the op ivn, (uto which they pass through »
grating, over which the filled cauns are passed along la being delivered from
thomachloe.

Tmproved Wash Boiller,

Frana J. Schirmayer, Milwaukee, Wis.—The object of this lovention Is to
faprave on what Is Known as the Tilton waah boller; and tt consiats in wire
rods pamsing vertically through the hot waler passages of the boller to the
bottom, befug pivoted to forked lever arms, whlch ralse the movable bottom
at will, sad allow therefore tha full control of the dofler. It conslets, fur-
ther, 1n tho exteasion of the hot water passages (o Lhe top of the doller,
and tha substitution of the perforations aind moavadle botiom by pivet wing
pleces, 10 be opersied by the lever anus,

Improved Crow awd Tawmping Bar,

Allen Wright and Alvis F. Tew, Westoeld, X, ¥ —This invention conslete
of the handle part of & erow, wil), tamplog, or otser hand bar, made of tud-
Ing, with the ead for work made of stesl, and delachably goanected to the
handle part, so that & polut for tamplug, or s claw, or other kKind of polal,
can be substituted for the claw point, The object 4 to make the bandle
PATE e large as bs required for 8lling the hand of the workman 1o the extent
watgrally required for the greatest convenience without belug too heavy.

Twpreved Plane.
J. Ceville Spencer, Phelps, N. Y., asslgnor to Mmself aad Frasels X. Ger-
vin, of same place—~This tnvention has for its object to furnish sn (mproved
plane, vo constructed that It may be convenlently, quickly, and accurately
adjusted Lo cul & thicker o INNDer shaving, se may de destred. A plate 14
placed fu s Tocoss fa mhnolmuhnmhavﬂdmm
(rons, and 16 20 arranged &8 Lo mave with the plane stock, longitedinally
but not laterally. mmu-mmnuhrhmh-uw
than the thickness of the sald plate, which plate rests upon the hesds of
screws, screwed fato the wald stock, By (his constraction when 1t becomes

In
tho use of neatral soap or eciulalons of fatty aclds, or of olls orhu elihor
sapoutfied or I their natural state, or the two combdined, (or the operation

commonly called dunging or cleansing,

y to dresa oif tho face of the plane slock the screws are turned in o
1tale 20 (AT the recest doca uol have to be deepetod every tUme the tace of
the plane stock lsdressod aff. There s ciher mechanism by whied, by loosons

lng & uut aud operating & lover, the plate may be adjusted as required,
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BN, Steam Tra 18 all others.
) Wu‘ m"ml.nﬁ'ﬂ-n
G ianora,Conn,

Business and Personal,

AR URarEeTOr dnsertion wndar A head 18 81 Line,

Seientific  Awevican,

——
Stave & Shingle Machinery, T.R.Bailey &Vail,

he Best Smuttor and Separator Combined
o Araerich.  Addross M. Deal & Coy, Buoyras, Ohlo,

At : opin t0 AN ONEALH
.-‘l"'?t. g:’l’n%l :le}‘-ls!“al:n Tan with tefi yoars

dress I', 0. Box No, 4%, Now lteitain, Conn.

X Broadway, New
'&%v}r 3':!."..5:‘3’3.'.-"' mmo Ewployuieat * o

*neh Ay wish (0 *varn @ dollaror (we,” while about thelr

roguler work, Try It

Buy Band Saws and Saw Bonches of Gear,

ko A Carbon turnod and shinped
Mlz‘d‘gondgi-‘:‘ 3 alav, Glasler's DI dx mAnus

m resot by J. Dloh'iumn. 04 Namsau 81, N, Y,
mm-w»—-&n interest or Stato
Jights forsate. Soo llustration o las, week's liwue of
Ihb SCIENTIFIC AMERIOAX. Address Charles Toman,
Mope. Midiand Couuty, Mich.
Patent for Sale—Dumont’s Butter Bucket,
Manufactaress and dealors In woolden ware, address
Dumiont & Lockwood, Box #, Kansas City, Mo.

Manu facturers of euttlnﬁpm for gold or
wliver, pleass send olronlans to It Croaby, 1 Washlog:
ton Birect, Tloston, Muen,

Washing Machine—Boat, $3.00. Easy work.
Clreulars free. Jdia. Dagdale, White water, Wayno o, Ind,

Stationary nes; Double and Single Cir.
cutar Saw Mills ; Fortable Farm Eogincs mounted on
trucks with Tron Water Tank, Steam Jacketed Cyllnder
apd Balance Steam Valve, the only Portadble Eagine
made with Steam Jacketed Cylinder and Balance Stoam
Valve. Send for Desoriptive Cireular and Prics List to
the Mansfiéla Machine Works, Mansficld, Ohlo. Liberal
discount to agents.

To Farmers: For the best ox-harness out,
addross Henry Weoszel, 566 Market S, Puiladelphis, Pa,

Wanted—A Second Hand Richards parallel
motion ladicator by Wm. . Kittredgo & Co,, 71 Front
Bireet, Now York.

Iron ings Direct from the Ore Wanted,
Send name and address to Castings, Box 2918, New York.

Horizontal Engines, the Best and Cheapest,
at Gear's, Boston, Muss.

Wanted—10 H.P, U}wigh( Boiler & Engine ;
Suction Fan; Forge, Anvil, &c.: Vises: Smoko diack.
Give description and Price. Box 10, Bridgeton, N.J.

Nickel and its Uses for Plating, with gene-
ral description. Price 3. a copy, malied froe, by L, &
J. W. Fenchtwanger, 53 Cedar 5t., New York.

Rabber Machinery of all kKinds munufac-
tured by W, E. Kelly, Now Brueswick, N. J.

Carringe and Wagon Hardware in brass,
malleable and wrought l:.s:’. Wanted a party Lo mauu-
facture a most valoable Patent tn theadove' line—a great
want never before supplied, Address Abm, Quinn, 390
Marcy avenne, Brooklyn, L. L.

Improved Wood Handle Ratchets, 18 in,, $5.
G.E. or Mg, 117 & 119 Mulberry st., Newark, N.J.

For Solid Emery Wheels and Machinery,
seud to the Unlon Stone Co., Boston, Mas. . for clreular,

Boiler and Engine, with improved Tile Ma-
chite attached, for sale. AddresmsW M. Bell.Smyrna,Del

For Sale Low—A Sash and Blind Factory,
with modern machinery all In good working order, on
Rallrosd, west of Albany. The whole or a part Intereet
L & great bargain to & sultable party with mesns. Write,
with address and amount of caplital, to kK McHarg, 77
Cedar Street, New York,

Steel Castings to Pattern. Can be forged,

Med, and tempored. Address Pl Steel Casting
Company, Pittsburgh, Pa. All work warranted.

State and County Rights for Duryea's pat-
eat Refrigerator, the best tn the world ; or will exchango
for Real Extate. Apply at &2 Seventh avenue,

Sure cure for Slipping Belts—Satton’s pat-
eat Palley Cover Is _ppxng‘"“ doadi m.i’:,g

expérianos n bullding spocts) 1001k and machipery, Ad:

Dampor Ro;inlumm and Giage Coclin—Tor
+ | the beat, wdidrens Murnil & Kelzer, Bulitmore, Md.

The Borrymun Hoeater and Reguinor for
Stoamn Bollers—No one using Steam Boflers can aftord 1o
e without them, L 1L Davis & Oo.

Treo Prunera and Baw Mill Tools, imprave-
ments. Send for cirenlars, G.APrescott,Sandy Wi, ¥.¥.

Brown's Conlyard Quarry & Contractors' Ar
partus for holsting and conveyihg material by iron cable,
WD, Androws & Bro, (1 Waterat,N, Y,

Five differont sizon of Gatling Guns are now
wAnufactured at Colt’s Armory, Hartford, Gonn, The
Jargor slxos BAYE A raLge of over two miles, Thowo arms
Aro (nalapensable in modern warfare,

40 difforent Bandsaw machines, 60 turnin
and improved oval Jathes, shaplog, oerviog and mouk
fug machinery, for sale by Piest & Pryfbi), 461 W, &tk
Bt New York Clty.

For best Prosses, Dios and Frait Can Tools,
Milas & Williams, cor. of Plymonth & Jay,Brooklyn, K.YV,

ﬂau&o Latlhe for Cabinot and all kinds of han-
dles. Shaping Machine for Woodworking. T. R. Balley
& Vail, Lookport, N, ¥V, .

Stafting and Pulloys uaPoclnll . Small or
ders Nlled on as good terins as largoe. D. Frisble & Co,,
Now Haven, Conn.

All Fruit-can Tools, Ferracuto,Bridgeton,N.J.

The Bo Manuf. Co. make s npod;lt{
of the economy and safety (n working Steamn Bollers, 1.
B, Davis & Co., Hartford, Conn.

For Solid Wronght-iron Beams, eto,, soe ad.
vertisement. Address Unton Lion Mills, Pittaburgh, I's.,
tor lithograph, cte.

Williamson’s Road Stoamer and Steam Plow,
with rubbor Tires.Addross D, D, Willlamson, & Broad:
way, N.Y,, or Box 1800,

Parties desiring Steam Machinery for quar-
rying stone, address Steam Stone Cotter Co.Rutland, Vi,

Hand Fire Engines, Price £300 to $2,000.
Also, over 820 difforent Style Pamps for Tanners, Paper
Mills, and Fire Purposes. Address Ramsey & Co., Sen-
eca Falls, N. ¥, U.S. A,

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Strect, Now York.

COPYRIGHTS,

The copyright Jaw of the Unlited States offers a variety
of privilegesof i 1o value forbusi PUrposes.
The $6th section of the patent laws of 1870 provides
that any citizen of the Unlited States, orany person resle
dent thereln, who may be the author, inventor or de.
signer, or proprietor of any book, map, chart, dramatic
or musical compcesition, engraving, cut, print, photo-
graph, or negative thereof, or of a painting, drawing,
ohromo, statue, statuary, or of models and desigons in-
tended to be perfected as works of the flne arts, may
obtaln copyrights, which shiall seoure the exclusiye priv-
flege of printing, reprinting, publishing, completing,
copying, exceuting, Anlshing and vendiog the same.
The copyright is (n fact » patent, although not appli-
cable to machioery. A copyright lasts for 25 years, at
tho end of which time It may be renewed for 14 years
longer, by the author, inventor or designer, or, If de-
ceased, by his wife or chlidren, In applying for s copy-
right, no sworn papers are required, and no sig L
1n fact, no forms or ceremonios are Involved, nor tedions
official delays. Partios who do not wish to attend to the
matter themselves may for five dollars have the copy-
right promptly procured for them by the undersigned.
There is no form of protection that is more easlly ob-
tained, or which gives better satisfaction so faras It ex-
tends than the copyright, snd the simplicity ana excel-
lent practical working of the law ought to afford useful

before the belt willsilp. Circulars free. John W. Sutton,
5 Liderty Street, Boom 2, New York.

Patent Chemical Metallic Paint—All shades,
ground la ofl, and all mixed ready for use. Putupin
cans, barrels and half barrels. Price 30, $1and §1.30 per
gal. Send forcard of colers. N. Y. City O1l Co., Sole
Agents, 116 Malden Lane, New York.

Cabinet Makers' Machinery. T.R Bailey&Vail,

Abbe’s Bolt H g Machines, latest and
best. Forcats, prices sod terms, sddress S. C, Forsalth
& Co., Manchester, N. H.

The Ellis Vapor Engines,with late improve-
mests, d by kios Machine C -

fot 1o those who constantly alm to add complex-
ity to our mwechanical patent laws,

Under the copyright law, It Is o be observed that de-
sigos for ornamental objects or configuraiions, prints,
engravings, cuts, pletures, cards, and pamphlets of every
kind may be secured. Almost every business concern
finds It necessary 1o produce some peculiar work of this
kind, large or small, Thus If » mwan makes 8 now draw-
lug of his bullding, his machine shop, interior of office,
view of the town showing his works, or auy pew and
pictorfal form fur border, or design to be used upon
£00da, circalars, or other purposos, he may, by slmply
seauring s copyright, prevent others from imitating the
same. It is obvious that the uses of the copyright are

Fltchburg, Mass.

Shorit's Patent Couplings, Pull Hang-
ers and Shafting a &«hlgnog:kn mi':vp‘x'l:nl é
Circulars frec. Address Shortt Mi'g Co.,C rthage, N.Y.

New England Band Saw Machines, ch
a0d best, o iy $157. For dmdyut:znu.e:&drue‘u B
Forsalth & Co., Manchester, N, H.

Paint, , Spi

lo?-,:nh{. Paiut, Ink Sﬂlm tn:l‘h' Dsrn‘g Mills,
Drawings Models Machi All ki

to order. Towle & Unger M‘go?;m:;:?:tm:‘{g
Key Seat Cutting Machine T R Bailey & Vail.

Cheap Wood-W: i
M.B. c«:&n & Co,, rﬁ'«f&ﬁ?ﬁ‘” nery.-Adidress

Peck’s Patent D Press, i
address Milo, Peck & Co., New n."”';;.. go::.urculuru,

Royalty — Manufact
MWLO-&’. :c.. n':‘r: T: u?fmlgfim
Wse. Extrs inducements offered by Doty Manufscturing
Company, Jsaceville, Wis.
Steam Fire Engines,R.J.Gould, Newark N.J.
Bay First & Pryibil's Bandsa i
which are more used than :ay other : uﬂ'fl'..'fﬁf

Also, Shafting and o p o
ew Tork oty Pulleys & speclality. 457 W. 40th 8t

, W , P >
s e e R
Al_tiﬁhl.l.hd‘. page.

List of small Tools free ;

Machinista—Pricn
‘Gear Wheels for Models, I'rice List free; Chucks aod
Drills, Price List free. Goodnow & Wl‘l:uu..(:on«

the best protecti Flre
xtingu . -'-'Ifo'nell. o, o
ik ' York,

very extensive.

Bat It should be remembered that the copyright murt
be applied for d¢/ore the work (s publicly introfuced, or,
in other words, before it is published. A valldcopyright
cannot be had for & work that hias been lssued to the
public prior to application for the copyright. Norcan n
valld copyright be obtalued for s mere trade mark, word,
or nawme.

Further Information in regard to obtalning copyrights
may be had gratis by sddreselng Messrs. Munn & Co,, 37
Park Row, Solicitors of Patents and Publishers of the
SCIENTIVIC AMERICAN.

J. K. W, asks how to season hickory cogs
quickly. Wonld steaming, previons to putiting them
Inthe dryXfln, do ? How long should they be stoamed ?

W. A. W. asks for ndir or other method of
brightening small artfcles of tin plate which are much
tarnished in the munufacture,

O.8. T, asks: 1. What is used for ’-luuh-r
Ing over the outalde of chimneys and bulldings 7 2. What
s used for tuck-polnting ? 4, ilave any of the planets
s satellite which has a retrogrossive movement?

W. asks for a formula for extracting the
mercury fram old battery sines.

V, says: Would it not be well to request
Mr. Alvan Clark, the optict n, who was the frst (o gare
on the satellito of Sirfus, 1o give us an esssy ob the man-
wiacture of telescoplo glasses? Beyond all doubt he
wonld have received an order for a six feot lens if he
could have made it. Lwould like to draw himout. 2
Pleaso sk thegalaxy at Foughkeopalo to give us poor
Jaboring men an easy method of distioguishing the prin
clpal stars. The ususl mothod may be Just the thing for
the educated, hut It fa s Hitle too much for s chap that |
know well. Tt msy be that they ean tell us at what polint
of the compase we must stand, how far away, and »t

for Pulleys—;
Vall, Lockpors, xﬁ'.umu ”

what hight our eyes should be while gazing lato » look-
Ing glass, flat on Its back on the ground.

W. H. saya: | have o woll the wator of
which I unftio detnk. Until Jast summer I was never
troublod In the least, always haviag a never fatling sip-
ply 6f the best wator fn tho nolghbortiood, At that time
Tplaced & copper pump In my kitohon, uaing a bloek iy
pipe. The pump belog at the opposite atde of the room,
the plpe was earriod two feet deop In the ground, ane
caved In a wooden HOX to the well, porhaps twanty. five
fool, Just ontelde the kitehen wnd nextto the pump,
1 have a cesspool, Into which the waste water fromn the
wink rans. AUfret ihought this the cavse, and (hat
the water soaked through the earth and ran through tho
wooden box; wheroupon [ had a new cesspool dug At &
greator distance, and Alled up the old one. Ithen had

the woll pumped dey and sxamined. This yoar it troubles
e more thin ever, Wil some one please solve the
myntory?

I8, R, Dagks for o plan for making a still
for extracting the oll 0F essenco from hemlock meods,
wintergroon, ete,

J. F, asks for u»mm-n for filling engraved
letters on hand plated door plates, so that the msterial
will not erack or peel off,

8. W. G. neka: In thore any cheap process
of cutting or shaping earnellan pebbles by meaus of

nelde or similar agonts?  The method should leave a pol
(bl surfaoe.,

A. H, asks what ig used to give black door
nandlos tholr hard, glossy conting?
W '

T

ol i o\
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@, B, will find recipes for tempcﬂnf ateel
for all purposes 1n the recent numbers of our journal ;
and for soldering on p, 251 of vol, 28, Fordirectionafor
galyanizing, for painting buggies, and for varnishing
furniture, consult the hnndbooks constantly advertised
{n our colomns, —M. M. K. will find directions for pre.
serving egee on p. 107, vol. 88,11, C. J.'s question about
tho dotorioration of conl Is answered by antloipation on
. 967 of ¥ol. 82.—J. P. (. ean prepare oxygen by tollow-
{ng the directions on p. 208 of vol. &7, sud hydrogen by
those on p. 89 of vol. 24,

F. H. asks: 1. What is the best charconl
used In fitering rain water for cooking snd drinking
purposes? Is it not animal charcosl? Where can It bo
got? Thave burnt some bones; some are burnt black,
others white; If this makes any difference, which are tho
beat? What sand (s the bost to use with it for theabove
purpose? 2. What are the Ingredionts of the French
dressing for boots and shoes applied by sponge? In It
Injurions to the leather? 3, How lnbaker's Hquld yeast
prepared? Is it like the yeast sold in & putty-like con-
slatence, known in some Europedn countries and there
manufactared by the brandy distillers? 4. 1s It possible
to clean stains off white marble? If so, by what
meana? 5, Can you or any of yourreaders tell me why
the natlonality of the Netherlands (here better known
Dby the wrong name of Holland) tx called Duteh, making
wuch u difference between tho names of the country and
the nation? No other auch exists In the English lan.
guage, but all are called after thelr country’s name.
Even a great many editors In America donot know what
Duteh s, and take * Dentach™ (German) for It, there
belng 3¢ much difference as there s between Spanish
and Freoch. Answers: 1. Anjmal charcoal, for fitering
waler, is obtained by Iguiting bones in close vessels; "
alr {4 admitted, the carbon s all consumed, and the re-
malning phosphate of lime Is white. Use clean, sharp
wand with (t, 2. The process ls a secret. 3. Vienna yoast
is made of previously malted rye, malze and barley,
which i« first ground and mixed, then put {n water of 6&5*
1055 Fahr, After some hours the liquor fs decanted
and fermented by adding yeast. The scum is skimmed
off, fltered on cloth, washed, drained, pressed Into sny
destred shape, aud covered wath stout canovas. (. What
caused the stalas? Try strong soap lees and quickMme,
a8 thiek ss milK ; Jet it le 24 hours snd wash with sosp
sud water. 5. Dutch la, as you say, entirely distinct
from Deutsch, but has come (nto popular use in a very
loose way for nearly sll inhabitants of northern Kurope.
1t properly refers only to Hollanders, or Netherlanders,
as you eall them, although Webster saysit was formerly
used by good writers for German. Both came from the
Anglo-Saxon theod, the people. The Englsh often give
10 & ¢ty or country & name quite unlike that by which
1t s known at home ; thus Vienna for Wien, Leghorn for
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1100, will (t not be eheaper, taking less Soam
vents the adoptlon of That plan, exeept for very
power; and tn the Intter easo the donble engine

Iy adopted because the cont of bullding
large engloes Is also txtomlye, and beoa)
quently, ln the latter case, advisable 1o palr,
that ane may be ran, shokld & hroak down oceur to (he
othor, Tho larger an engine, other things being equal,
the more seonomically It ean be run. e

R 8, naks: What comont in best ady

for hollaw prisms bolding blaulphide of earbon? {have
made s namber of them, naing simply sealing wax, whieh
anawers very well for ordioary lgulds, but the ol
Phideo attacks the sealing WAX and thoreby causes the
Hauld o Jose 1ts transpacency, uafiting te same for the
purpose Intended, namely, to view the Franahofer lnes.
What material, besldes silk and ndia robber, I8 best
adapted (or oan be mudo 5o, not Incresslng the price to
ANy Irgo amount) to hold alr? The materinl must he
Atrong, elastio, and chieap, Answer: For Wixulphide of
onrbon prisme, Mr, Lowis 3. Rtotherfurd, who lias had
much expurionce in this sobfeet, omploys & comunt of
gluesndmolasses. Thosurfaces must be perfectly clenn;
thoy are then warmed and dusted with a fine camel’s
tntr brosh, and pleced in contact. A hot and fafd mix.
ture of glue and molasees Is then applied around the
edges, and penotrites by eaplilary attraction, It muost
be left a day or two to harden, before preparing the
next slde. The ground stopper was also dered tight
by w Uttle molasuos. (See SiNIman's American Journal,
March, 1855). Marine glue In also employed, and we
::nppm that the eemont from glycorin and litharge may

o,

Y. W. M. asks: Is thero a grea
the teoth of one wheel than of the olln.‘g: :1::‘3;::
Ing togethier whose diameters are 1 and 6 or 1 and %, re-
spectively? Anewer: No, Each presses on the other
with the same force; and ax the teeth must necessarily

be of equal length und piteh, thelr Hability to fracture s
the same.

G, A, H, asks: Can you givi :
mation sbout aluminom bryonu.g () li:n leusmmtfu‘:;.
It hardness and (te suscsptibility of corroston, as cams
pared with copper? Whero aan It be obtatned, and in
what form or forms Is {t wrought? What are the com-
parative expeases? Answer; Aluminam bronge, eom.
posed of 9 parts copper and | part aluminum, was pro-
posed In 1864 an n materml for small colns, snd with this
object in view the amayer of the United States mint
made & number of carcful expertments with it. From
his report it will be seen that ] bronze
much greater hardness than copper alone, bat loss mal.
loanility and dactility, When rolled into sheets, It
requires nnnealing st every third passage through the
tolls; when drawn into wire it must also be frequently
annealed. To strike a coln of this bronze required unu.
sual force. It also tarnlshes quite readiiy,bat not mare
20 than copper. Unlike brass, it does not form verdl-
gris when used for candlesticks,

8. J. N. asks: How i= vulcanite rubber
made and hardened? Whea it Is In 3 state of fosion,
what can be used tomake it gly adhesive? A 3
India rubber may te vul d by ingforlcr?
minutes {n 3 mixture of 30 or 4 parts bisulphide of car
hon and 1 part chloride of sulphur. Itis then heated In
& closed vessel, nearly to Its charring point. At this
temp 1t may be d into molds. There
are several patents covering datalls of manipulation and
lmpr ais Is employed to give nardnes
to rubber combs. A cement for attaching rubber to
wood or metals is made of nely pulverized lac dlmsolved
ia 10 times 1ts welght of concentrated ammonia, The
solution takes place In & fow days In the cold, and more
quickiy If warmed.

P. W. S. takes the upper part of & pendu-
1um rod and haugs the we m llpb.y two cotton cords,
keeping the cords apart by p wing each through a hole
in one end of a slip of wood. He wishes to Know If this
srmngement will ensure tegular motion in all weathers.
Answer: It would probabdly ran as well 25 any pendulum,
and would be prinelpally sftected by changes of humid.

Livorno, Geneva for Geaf, and fch for Miach

§. P. S. asks if metals can be burned as
fuel. Answer: The use of metals as fuel has been dis-
cussed by var.ous writers, who scem to forget that the
reduction of the oxide Involves an expenditure which
more than balances the saving. No metal which, ke
2ine, could be employed is found native, but must first
be reduced by the use of coal. One pound of zine re.
quires far more coal in Its reduction than would be ro-
quired to produce the amount of steam generated by »
pound of zinc. For these reasons, we doubt whethor
zine, or any other metal, will ever meet with extended
use as & fuel.

T. C. H. K. asks: What is the simplest and
easiest method of tinning cast and wrought fron; and
also of what material the tanks for melting the tin ln
should be made? Answer: Plos, hooks and eyes, ete,,
are tinned by belng bolled Ina tinned boller Alled with
water, granulated tin, and cream of tartar. They are
then dried by belng rubbed with sawdust or bran, In
tinning sheet fron, the fron Is thoroughly scoured and
tmmersed {n baths of molten tn, covered withalayer of
molten tallow to prevent oxidation of themeial. They
are next immerred in molten tallow to remove ahy ex-
coss of tin, wiped with & brush of hem) and cleaned with
bras. A one-sixteenth part nlckel renders the tin less
fusible,

A. 0. G. asks: Is there any rule for gotting
the number of revolutions an ordinary governor has to
run before ft acts on the valve? Anawer: Each manu.
facturer determines the proper speed aud should Inform
purchasers. The rule to determine the spoed of & regu.
1ator when the distance from the polnt of suspeasion to
the 1evel of the cirelo in which the ballsrevolve s known,

816 .
14 as llows: B= 17‘7-"_‘“ = ."".'::"f; or the number of
revolutions per minute Is obtaloed by dividing the num.
berl T6by the square root of the hight oftho polnt of sge-
pension above the Jevel in which the balls revolye;or:
divide 35208 by this hight and extract the square root of
the quotient,

(. R. says: Can you inform me how to get
my silde valve tight between the ports and oxhaust?
The outer edge of the valve and seat cuts slower than
the center. Answer: ¥ind a good mechanic, if notskil).

ful yourself, and lot him bring 1t Into good shape by
carcfully using a scraplog tool.

fty, m tion and dryness, expas.
sica.

E. M. C. asks for a process by which steel
springs cxposed to the action of sea water may be pre-
veonted from rosting, which will not draw the temper as
does the so-called galvanizing. 1f electro-plated, say
with zine, would the elegtrieity have the effect of draw-
tng or impairing the temper? Anwwer: If electro-plated
with nickel, the springs will be preserved from rust,
No tojury to the temper from electro-platiog.

D. McK. says: [ have s rnable threshing
engine: and In order to do work properiy, I have 1o
Keep 1t 2t 100 Ihe, pressure. Is ¢ safe to move from ose
setting to the other, under theabove pressure? Answer:
It depends altogether upon the construction of the boll-
er. Ask the makers,

J. M. H.—There are patents on music boxes:
and some are manufactu here, we belleve, but tbe
greatest number are imported.

L. 8. questions the accuracy of our reply to
J. B.D.% question on ralnbows, and asserts that rais-
bows can be seen in the north andin any other direction.
Answer: As the center of the are of a ralnbow s always
opposite the sun, when that center s in the north be
sun most be in the south, ob the weridian; and whed
the sun reaches & Mght of 42* ¥, the ralobow disappears
below the horizon. Se¢ Ganols “Physics,” page T
edition 1965,

P. P. Jr. asks how to fasten rubber boltln&
to wood. Answer: Palnt the wood with white lesd
o1 and tet 1t dry; stiek the rubber on with glae.

L. P. D. asks how manifold writing p:ger
16 made. Answer: Dy costing the paper with lamp ok
mixed with & non-drylag ofl 3 alo by rolling it with
printing ink and drying between sheetn ot blotting paper
for some woeks. The white paper employed with It "
thin otled paper, as you will have perceived from the
odor.

L. P. D. asks: How is nickel plating done t
.\u-‘\r::: '?lm ohject to be plated Is m&mﬁ A solue
tion of some double salt of nleke! and amumonia, and at-
tacoed to the negative pole of & battery, while & nickel
electrode (s atiached 10 the positive pole. The solution
should be slightly acid. ‘The detalls can ouly be )

by practice, and are mostly trade secrels aud d

olr reach,
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If water engines orsmall lnrblm- L, says that I, . W, who asked liow to | answer the purpose, Sometimes aftor much use tho On the Patent Laws, By J 8.
i for ranning domestic machinery : auch | tranamitmotion from one of his shafts to the other, can | mandrel will woar out of round, more particularly for On Construction of Buildiogs, By H. I
Ping iaachines. Answer: Connult an engineer; we | do 13 by rigging an sther short shaft, or arbor, parallel to | the same reason here glven far heatlng, snd because (he :
- 'L':'“ I‘Q the circumatances of your caso. tha 1ne of the two, o any direction and at any convenl | material of which it s wade 14 not entirely homogeneous, | & Co,
1% = 1. How can T produco light | €0t dirtance therafrom, and using saltablo pulleys and | of equal hardness and 1Ko texture, On Storm Phenomens, By J, B.
v lnnolonllollnmuen-r? 2. Does ll‘lu. drum, with belta of width and thickness sufotent to D. M. K, says, in roply to 1. W. W, who | on Amerisan Hones, By J, M. 8,
. mummnu 10 M 001IAE, Whore (£ ronts on boards | (EABAMIL L roquired power, Whers tho motlon 16 40 | weicods Given tha ¢ ||..,.|n|n|| Versed slne of a segment of A 5 Combustion, By J. N
. Hot touch the wall® Anawer: If the onlinary | K0OAL A8 ho propoxes, tho drum on Wia applled sBALC g elrelo, Bow ean T And thin length of the are #—From (e On Spontancous Combustion. By J. &N
1ight, such .‘:.":m' potrolaum, prodvos too :":;;:‘l"’.'::I':"'I"‘".';.""“::" l!'"l“f.l :‘ |r'ln:¢' lul |l|.nl1l|rlvv u'- tho | guin of the chiords of half the are, sublract the chord of ()n a Bollor l':il’h)”ln“ in K('ﬂtllcky. B’
mAY place them (o a fue with » draft ‘reconstructing such'ma: | the whole are, and one third «f this renatoder, sdded 1o v
. m,::ﬂ-, up 1Ho hosted alr sarrounding the | Ohinery afresh, I shoald run the driving, or frst sbaf', | the sum of the chords of balf the sre, will give the T L

ouhlry window glass, under theso elrouthatan.
me‘lolmul of tho heat. Or, you may employ
ore, Anyd pask the lght a0 reflected throngh an
y solution, whioh permits Hght to paas but not heat,
Weo do HOL AUPPORE Your cotton would ho sorlously

~ wffocted unloss tho collar In very dump.

"4 _;hg'ukl' What will darken the hair

ring the bhealih 7 [ron enters Into a good

gy mixtures for the halr, but I think (L weakens the

, Inthisso? Avawer: Lead is one constituent of

‘svery hale dye tn market; & fow contaln sliver.

Poth are detrimental, Adecootlon of chestauthurrs will
darken tho Balrand 18 lews Injurious.

~ H. M. D, nsks what method and apparatus
are made uae of lo taking micro-photographs, * Where
can | Aind full directions tor the same®" Answer: Mi-
‘eraphulographs are extremely small Images of objects
Ay Intended to be vlewed by the microscope. 1t a negative
~ bo placed (o a sultablo apparatos aod (s Jwage, ex-
+ ~ promely reduced In size, be thrown by a very short focus
4,19 unupoumuluud albumen plate, st lmage may
~ poadily be developed by appropriato menus and u abarp,
A Cfine, posttive lmage be got, which, when viewed by a
. suficlent magaifylag power, may exhibit satlafactory
v detatls, If all the maulpulations have been well per
formed. The only real diMoulty Isthat the davelopment
~ equires to be followed by themicroscope. Mleroscopte
i o photograpby consiats In enlarging the tmages greatly
. _above thonatural slze, Dr. Woodward, Surgeon Genoeral
Qf he Unitod Statos army, has Loon partloulnrly suocess-
ful In this, onlarging to 10,000 diametors. A doscription
“of the provoss is given In Carey Lea's ** Manual of Photo-

graphy,”
. R. B. asks: Does camphor have a tcndom?-
to turn furs yollow ? Auswer: Camphor Is but 1t
k “ured to Keap fars. Furriers generally think camphor

willnot Injure the colors of the fur, but they also deny
Ahat It will presorve them from moth, eto.

J. 8, R, asks: L. Can some of your readers
#Ivo A formula for mixing the red brick color, uscd for
what Is termed tuck work on brick houses? 2. Also for
Agood cement or concretn for a walk in the garden ; one
that will endure cold weather? Answers; 1. Spanish
mn 14 mixed with oll to a suitable conslstenoy forthe
purpose. 2. A perfect congrote for s gurden walk to -
(ure Trout hias not yot, 40 farax we kogw, boon lovented.
Pernaps small stonos coverod with hydraullc cetnent
1mlght suflice for your purpose ; or you may put down an
~aaphalte or coal tar composition,

Annt Clara asks: How ia silent gunpowder

made? Iwish to know of what It 1s composed and the

o Aquantity of each tngredient, Can It bo made Lo small

~ quantitios and be not too expensive forshooting ducks?

- Answors White gonpowder 1 composed of ehlorate of

’ Mlmu. white sugar 1 part, and ferrocyantde of

~ potamiom 1 part. The {ugredients are mixed and gran-

e ulated In the ordinary manner. 1t ta spt 1o oxidize gun

barrels, oiherwise s 3 vory safe and effective powder,
‘mot lable to become damp,

!. W. B, says: I have seen
with zine crystals, and Lunderstand that (¢ uduuhy nlb
llwlhﬂll‘ with water and a plece of zino auspended | ¥
from the 0ork with a plece of copper wire, The crys-
. ‘tals hang down from the zine and 01l the Jar. Answer:
e The Jar which you saw was probably what s called a
" *lead tree.” Dimsolve soine sugar of lead In the water
And put the solution n & Jar, suspending a plece of zinc
something Uke a pine trecln it Inalittle while,
i lead begtos to be deposited upon the zine tn bril
Uant motalllc spangles. A solution of alum will also
orystalllzo upon a steing or wire suspended (o a satara-
ted solution, and beautiful alum baskets aro thus con-
structed. ¥rom your linperfect description of the crys-
bﬁ.nm mmmmm they were composed

says: [ lun ‘been try'lnf to bleach
ﬂ{u‘uo t succeed, ¥ fiud an nn.

! Mm. Answer: The followlng

wﬂl. yyed for bleaching sponge, may porhaps
also sbewer wnth:uummuuunulnuu
dwm of potassa in five pints of

the G6th
lnmy of commercial aul-
d Lo be 1'535) or 80 that
usity of s solution cou-

C, mhg the “vdmneunot Baumé
mm;«

dlr L wator, and

will umma wat aniphurie acll
I‘Mlulm W@ 1. e following
oonvert into wpoeifio gmaviey |
Mum.-mw-o Thusifs
/ l-.\nhm g=1084. (102~ 20), or
tabla ts given (n Mor0u's “Chem.

the | gon, My rule, which has clwaya been successful, has
| boun 1o uae every precaution to keep tho dirt ont, but

| wamao poeullarity, but Lareivod gt w dilforout vunolusion

| thoraselves (o Hao.  This, geotlemen, B all there Inof 11

AL half or two thirds the speed of the driven one. "

H. W, B, says, in answor to W, I, H,, who
Aakedl how to cloan no empty eldor ensk : Lot Wi start
tho hoops on one end, taka tho hoad out earefolly, mark
18, and uae soap, warm water, and s rag, which Isthe only
way In which It can bo done,

S. P, 8, says, in reply to G, €., who naked:
%uppon -x-llo driver of 2,50 Jbs., welght, when 1t has
Just completed the distance of 28 feet In falllng, strikes
ono end of a seale beam : with how many pounds will the
pressure with which [t wtrikos the beam be balanesd P
In ordor to slmplify mattorn, wo will suppose In the first
piaco that the beam s without wolght, perfeatly rigld,
and moves upon (ts centor without triction. A body In
falllng from a hight accumulates just sufficlent forco to
ralse (hat body to the same hight agaln ; or, taking ons
100t a8 the unit of hight and one pound as the unit of
mass (and denotiog the hight by A, and the mass by m),
Wwao then have m A an the foree developed, If now,on
striking the end of the beam, It moyes It through the
spaceo of ono foot, the formala then becomon (1-4-A)m,
awnd the welght required to balanco this must also oqual
(L4-A) m pounds moved through one foot, or, in the case
glven, 2041200065000 foot pounds. Now It will be
roadily scon that, If the beatn only moves through the tenth
of & foot, the formuls becomes (25-4001) 2000 = 02700
foot poundns; but (n this case, the welght being lMfted only
through ono tenth of a foot Inatead of through one foot,
It muat bo ten times as groat, or 627500 pounds lfted one
tenth of a foot ; and finally, (f the beam Is not moved,
the force applled at one end of the beam becomes 25
X0 =62000 foot pounds, and the force required to bhal-
ance it will be 62600 X o, or In other wonds, It will be Infin-
itely great, The question Is therofore Incapable of &
numerical solution with the data given, as theoretically
no welght can be found sufllelently great to Jjust balance
the impact of a falling body, In Mr. Nystrom's roply to
aslmilar question, he assumes, in order togiven definite
answer, that the body struck moves through one tenth
of & foot, the welght belng 3 tuns and the fall four feet ;
and ho solves the quostion as follows : 34+ 01=120 tuns,
assnming In this case that the striking weight lmparts
all 1ts foree at once to the auvil, and that It does not
follow the surface through thio tenth of a foot through
which It ts comproased. But what does he mean by 120
tuns? Evidontly 120 tuns ralsed through one tenth of a
fool; or ualug the customary unit of one foot, 12 tuns
ralsod one foot, which (s (dentical with the answor given
by WAL P, of Iowa, In your Issue of July 13, 1572, and
agaln oo Auguat 10th, 1872

C. H, B, says that G E. K. ean keep his
dog wood from season checking by sawing |hu ends
smooth pnd slzing with glue, not too thin, and spreadiog
on ploces of paper and rubbing them smooth. * 1 have
used this process on ends of maple lagglog for threshing
machine oylinders with good eflect,'”

(. H. B. says that A. McK,, who asked how
1o prevent the escaps of smoke from his hot alr pipes,
should make direct fon with uptaki d ot
sending the smoke through the maoy turns, 1 think
you will then got ahead of your trouble. Put a dampor
o direct connection ; and If you choose, connoot suld
damper with the door, so that the opening of the door
will open a draft In the direct connection.”

A, C. says in MEI to A. W. P’s query
about renovating oilstones: Try turpentine to cloan
with, You will have a stone as good as new. The rea.
son of ollstones becoming liard [a that the pores All up
by the ofl b tng visold or g and mixed with
the particles of steel rubbed off [ the process of Aharp:
enlng, thus preventing the tool from touching ths stone
bn-uln: 1t to ride upon the surface of & substance As
hard as {tself. There Is a sccrot, known only to a lmit.
ed number, that ofl mixed with a small portion of tur
pentine makes s stone cut frealy | and here let me re-
mark that po ofl that (s of & vogetable character, such
unswout ofl, Ia fit for a atono; potroleun Is 1ittle bet.
tor, The yery best that can be used (s neat's foot oll,
which may become thick and pasty, but Is always rolla.
Blog wo are all of the animal or feh olly. That which I
obtalned from poultry Is good ; somo prefer goose ofl to
use an & stone for razors, and some mechanics 1o Phila.
delphia substitute soap suds for the purpose.

W, L. W. says, in reply to G, T. R.'s ques-
thon as to umuphcrfo pressire fn water in s pump over
which glay Is tampod s I oan aay that my well Is covered
over with a largo stone, through the middle of which
passes Lho pump pipe, all the chinks belog closed tight
with mortar, and that the whole Is then burfed six fest
deep (n sand and undertios part of my garden, | aever
have any diffieulty In drawing water, to the full eapacl-
ty of the pump, the pipe belug an lueh or an lnch and a
quarter ln diameter. This mothod socures the wel pers
foctly from the Introdnotion of rubbiah, and does away
with the drowntng of childron, and with tho necessity of
oven cloaning It out. Pat tu good pipe that will not col-
1apse (none of the tndlned), aod I the supply of water
s good, you will never need to disturb & well put down
in this way,

E. V, sa f' in answer to F. 8, who nsked
for a reoipe for a Hquld for marking boxes with a hrush
Try lomp bIack and coal oll, Wo are uslug It and fnd
that It answors vory well,

w 814 of your scurrent

ﬂ B“' On e to C. W, O, and to A M.
ll‘uun o( liu hulln of tholr saw mandrels at the
il next the saw, while the apposito end, which carries
thi o, rups 000l T have had pot a little experience lo
the runting of clroular saws, and have ohserved the

Al L0 Ehe 0ause from any one who hos yetmade ils opto-
tons publie by mesns of printor's k. The ond that car
rion tho driving belt always rénts steadily (o 1ts bearing.
The ond next the saw s oxposed Lo all mavner of dirk
that f» apon 1ho loge. and to the Blngs wade by sharp-
ety the saw. The unsteady beariag allows this dirt
10 got 1o hetween the bearing and the box In some posl-

1218 boglun 1o hieat, ntop and take It up, cloan the hox
and the boariug thoronghly, 1 poorin w very Utde Jard
ofl aad then A1) with tallow. | use boxes that keep

I have had more thap twenty yoars of constant expert.

ence (i the runalog of clreular saws of oIl stros, and 1

nover could fiud any otber raiiedy that would always

length of the whole aro, nearly, This rale never makes
the arc qulte long enough, but will, I think, be found
sufliclently nccurate for most practical purposes, A
more securate roanlt may be obialned by Anding tho area
of the sogment, and the ares of the trisngle formoed by
given chord and tho radil of the elrele (which meet In
thecenter and termioate at tho extremitios of thechord)
the sum of these areas belng the area of the seotor, of
of that part of the clrele Inelnded bet ween the sald mdit
and the required nre. Then, havlag found the area and
cireumforence of the wholo clrele s As the area of the
whole olrelo In to (ta elroumferonce, so Is tho area of the
noctor to the required are, Tho dismeter of the elrele
may bo found by dividiog the square o1 half the glven
chord by tho vorsod sine, and adding the veraed sine to
the quotient, Then the altitude of the triangle formed
by the chiord and two radll meeting In the center of the
circle may be found by subtracting the versed slne from
the radius of the glrole ; and Its arva will be the produet
of the chord Into half thisaltitude, or the prodact of this
altitude fnto half the chord. The following rule will
give the aren of the segment with groat exactness: Mol
tiply the square of tho vorsed alne by the decimal 99167 :
Lo the product ndd the square of half the chord, extract
the square root of this sutn, and multiply this root by
s of the versed slne, and the product will be the area of
the segment, which area added to theares ofthe trisngle
gives the area of the sector whose are (s required.

C. W. 8, in reply to D, II, E,! _%wry us to
how to ndju-l Iin piasttorm seale, says: The answer of
C.E. G. maybo olassed with Pat's directions for bullding
o chimuey:* Beglo at the top and bulld down ; keep th

first brick up by putting snother brick right ander It.*
Let D. HL E. put 10 iba, standard welght on the platform
and have a noew pea, heavy enough to balance the beam
at1001bs. Now remove the 100 Ibs, welght, and set the
peaat zero, and balance with shot In the cup. Replace
the welgnt on the platform, set the pen at 100 and bal

ance by cutting offa portion of the pes. Again remosy

the welght and set the pea at zero, and add more ahot.
Continue the process till the pea will balance the 1
bs. welght at 100, and the empty platform at zero:
and unless there Is some deratgement not mentioned i
the case, the scales will be In goodadjustment. Itested
this method on my own scalos by sctting the pea aside
and emptylng the shot cup. Taking a striog of washers
foranew poa,afteratalf dogen triala I had the washers
of preclscly the welght of the pea, and the shot of the
same welght as the first lot,

A. W. C. says that P, F, B, mn{“restom old
files in the following manner: Boll the fles Ina solution
made by dissolving 4 oza of saleratus in 1 quart of water,
forhalfan hour., Then wash and dry them, and stand
them (0 a solution of sulphnric acld and water, mixed o
proportion of 4 oxs. acid to 1 quart of water. If the fles
are coarse, they will need to remiln (o about 12 hours,
butfor fine flcs, 6 or 8 hours will sufice, When taken
out, they should be washed clean and ofled,

D, M, K. says, in answer to J. H. P.'s query
2210 the contents of & barrel or cask when partly fall:
Rule.~Divide the number of wet luches by the bung di-
ameter, and If the quotlent (s 1eas than *5, deduct from
1L of what It wants of *5; but when the quotient s
groator than -8, ada ) of that excess to it then, If the
remainder In the former case, or the sum In the latter,
be multiplied by the of the cask, the product
will be the content, or ullage of the part filed. The
rulo for the ullage of the 8lled part of a standing cadk s
(his: Divide the number of wet Inches by the lengih ot
thecank ; then If the quotlent fs less thun *5, subiract
from {t one tenth of whav 1t waats of *5; but i (t (s
greater than ‘5, add one tenth of It excess above 5
then multiply tho romalnder in the former case, or the
sutn lu the Jatter, by the content of the cask, and the
product willbe the required ullage, E: ple: The con
tent of o 1ying cask 1s % zallons, the bung diameter is
2 tnches, and the wet toches under the bung are 10; re-
;uuml the ullage of the part flled. Answer: 2643 gal-
ons,

MiNuRrALS —Specimens have been received
from the following correspondents, and oxam.
ined with tho results stated:

N. D~The sample of sand contalus no sllver, but fine
particles of lron pyrites.

J. Wl A highly bituminons brown coal, 2. Very
pure blendo or sulphurot of zine, 9. A rock componed
mafnly of aluming and sllox. 4 A siliclous rook, con
talnlog a fragmont of galena.

DY, Wolron pyrites,

M. HL=10 Is tron pyrites, 1t found tn large quantity, (¢
may be profitable 1o work for the mwanufacture of cops
perasand ol of vitrlol,

D, BoNolhiug but ¢ dod fr of pure quarts,
Jo K B Pragments of clear roek eryatal.

G B Pt tan slifolous rogk, colored with frop. It
Is not of suMolently fine, oven toxture, or absorbont
enough to answor for llthography.

DeW. Mel —Perruginous quartz with scales of black
mica; of no value.

G I 8.~A e gralued, compact argillaceons rook,
Mlghtly allfclous, 1f It can oo found abundant and
homogeuonus, It woultl waswer for wueble,

AL Temarkahly pure ksoln, wihteh migl
for fe earthen ware, - a5 e

B M LIk I varloty of red homatite or specular
from ore.  Lis geavity (which ls ote half that required)
shows ut onve that 1t oannot be antimonial silver.

B FoA Yory oesod puro todurs tod
10 ho put (o soWe Uk, i

P8, WoThIN apootinon, found 1y Mitchell county,
N Uy 18 0ot uaguoats, bt kaolin or decompossd ol
par.

colmxonxon RECEIVED,

The Editor of the SBommytiFio AMERICAN
ncknowlodgos, with much plossure, the re.
celpt of origlonl papers and eontributiony
upon the following subjects:

On Universal Language. By J. S. A,

On Promsure Goges and Gage Cocks,
J. VK,

By

Also enquiries from the following :
B MeC. =G, F, $=M~M L D~E.F. B—=A. K. G~
T W, Dol G0 W I B, =C. W, BB, F =W, L P
wh, W ol B0 B P e =D, KL B,
Correspondents who write toask the address of certaln
manufaoturers, or where specified articlos are 1o bo had,
aleo those having goods far sale, or who waat o find
partoers, shonld send with thelr communications an
amount suMMclent Lo enver the cott of publication usder
the lead of * Dusiness and Porsonal,” which is specially
devoted Lo such enguiries,

BEST MODE OF INTRODUCING NEW
INVEN1IONS.

Manufscturers and patentees of lrop snd Wood Work
Ing Machines, Agricultaral tsand H 14
articlos, can have thelr luventions fllostested In the
SOENTIFIO AMERICAN on fayorable terms, after exam-
inntton and approval by the editor, Clivil and mechant-
enl englnoering works, such ans bridges, doeks, founders
les, rolllog mills, archiftecture, and new Industrisl entor
arises of all kinds possessing interdst can find & plsce
in theso col The publishers are propared 1o exe-
cute fllustrations, in the best style of the engravisg
art, for this paper only. ‘The cograving will be sab.
Jeot to patentea’s order, after publleation. (Nuv orders
executed for engravings not Intended for this paper.)
I'iey mny be copled from good photogmphs or well ex-
veuted drawings, and artistsa whil be sesit to aoy part of
the country Lo make the necessury sketches. The furs
alshing of photographs, drawings, or models s ln Teast
expenaive, and wo re dthat 0 AN P
he e Ination of elther bles us to determine 1f It
i a subject wo wonld ke to publish, and to state the
cost of its engraviog In advance of (s execution, no that
parties may decline the conditfons without Incurring
much exponse. The advantage to 1 { rers, paten -
toes and contraotors of having their machines, (nven-
1 *'snoor engineering works lllustrated In & paper of such
large circulation as the SCIENTIFIO AwEmicax s ob.
vious. Every lsaue now excesds 5000 sad the extent of
{5 tion Is Mmited by no b dary. Thereiscota
country or & large city on the face of the globe where
the paper dooa not circulate. We have the best author.
ity for stating that sowme of the largest orders for ma-
chinery and patented articles from abroad have come to
our manufacturers throagh the medium of the Screxr:-
ric ANERICAN, the parties anderiog baviag seen the ar-
ticle (llnstrated and descrided or advertised [n these col-

amns. Address
MUSXY & CO., Puplishers,
3% Park Row, N. Y.

[OFFICIAL.]
Index of Inventions
FOR wWxicH .
Letters Patent of the United States
WERE GERANTED FOR THE WEEK ENDING

May 13, 1873,

AND EACH HEARING TUAT OATE

oo

{Those

() are rol 4 1

Alarm, electrical, I, B, “'thur..................... 358903
Amger, earth, J, B, Chulstian....... 138
Awalngs, paluting, C, E, wmm
Axle and axie box, V. Hanstager,.
Bag holder, Hunter & Clayton. ..
Bale tie, cotton, MeClintock & Cumbe

Basket form, A, P, Soow. ..
Bedbdottom, N, 0, Wilcox
Bedstead, H. D, Olds, o ousns

uodqud. sofa, €, Romsow,......
Belt lacing tool, F. X, Da Dok, .
Blillard table, G, Duntin... ..
Biind, tostde, W. Ptter,Jr.. saseveny
Wacks, formiug bulliiog, J. 8, ELMOW (P,
Bobbin journals, polating, D. M. Church
Boller, wash, H. W, WIlame, .. ouvernne
Boller, wanh, Covey & Slafior.

Boller, wash, J. Cramer.......... = .- 135,100
Doller feed heater, 8. T, Taylor. .oo.vivae. . st
Boller water gage, ¢le,, A. 5. Goodrieh... . 1m. st
Bolt catter, J. 8. RYQOP. ...oovvnnivrniannses « 10

Boltheading devioe, W, M, Thoronghgood,
Boot chanuel upener, F. Gussottl..,..,
Doots, ete., shank for, ¥, 1% Buren,,,
Borlng wachine, 1L Plteher.. ...
Dottles, cork fur, 1L . Sampaon,
Box and cooler, tvaln, A. K. Leeo.
Box, work, K. Meath, . . oveerias
Brick machine, (. O Dovey... ...
Belok maehive, I, Martin. ..
Drioklayer’s poluter, J, 8, Maorelk
Bridle, sarely, Kidtor & Htishop. ..
Brush, patat, O, 1L Chinsook. ..,
Brustios, vto,, holder tor, L Smith,
Duekle, 4. A Mashtieyer ().
Burner, argand gas, T, Olough
Burner, vapor, ¥, G, Palmer.
nuucr pnlﬂh. DL movar.....

nt L E
Putton fantaning, I Piluo (r)...
Unr axlo box, W, W, Cratio. ...
Carbrake whval, €, A, Waterbury,,
Car coupling, M. Goolaven,.
Car conpling, 1. Millard..
Car, raliway ofl, Murray & huno ..
Carscat, rallway, I S, La Mothe.......,,
Carapring, B Myors.. ...
Car atartor, 5,10 & A, C. Bradloy, .
Car track wheol, 8. fipelman. ...
Cur wheol, ¥, A, Vouls,........
Carateam power, W, W, Crang, ,
Carrtage axle lron, 8. J, Deanls,
Carrtage, o0, T, Galt.

Carrlage curfain (nlulnc.J ll (lonson
Caretagy shutt lron, W, W, Kaowley. ... .,




- Basocatrop, 0. 0. Howard, (v)............ #
Refector, J, 0, m"::
 Rocker for chatry, . J. Welsh  al.. .. IMAN
g 6.0, Witen............, . 3aam

"ou-im. Apdranite, W. B, Teoker.......
_Cement, robber, W, Moshler, "

Converter- Uning
Cooking ressel, L. I°. & J. 8. Nodxin..
Copy hoMar, Frooch & Chase......

Core, vecthonal, W. A. Rutler. .. T
mm-.w.-r.mu- A
« LR

Drill Bt stock, 1L D, Willisios
Deflitng machine, tock, D, V."ool aaseve

Engine, rotary steam, W. Cram
Engtne valve, steam, A, Honry, oo

Euogine rotary valee, G, Westinghouse, Jr.
Eagiaes, steam fire, Glibert & Topham.,

Fare bov, 1L Baranger....

Feece, portadle, L. Gates .
Feace, wire, IO Bose o0

Filing dook, paper, L. I Deckwith,
Firearm,J. S Hesth ...
Fire arm charger, A, Hall. ...
Flire fonder, grate, ete,, W. N, Hall....
Fire kindler, A, Dushnell....
Firoproof roofing, O, Parker..
Flask, molder's, O. Truesdale.
Folder, bindiag, E, ', Wost........
Furnace, stoam boller, M. A, Foster.
Game table, F. Uedel ...ocone
Gas fixture, G, G. Sheldon,
Gas plpe machine, J. & Patrie...
Gate, farm, H. W. Mullennex. ..
Gencrator, ete., earbonlic acld, J. Matthews..
Geaerator, gas, J. &, Wood. ................
Generator, steam, W, W, Crane....
Generztor, steam, W, W, Crane. ..
Generator, steam, M. T. Davidson........
Gol and sflver, separating, Rovwsg efal.........
Gorvernor, cte., hest, F. E. Chatard, Jr............ 18839

Hammer, bush, E, J. Worcester......... «ee 18895
Harrow and seceder, L, G. Jackson 158,506
Harvester, J. D, Wiber,......... 138 50

Harvester, clover, D, B, Braton..
Harvester knives, sharpening, J. S, Enlon
Harvester attachmont, T, Webb.......

Hat press, R, Bickemeoyor. .....
Hay earrior, E, B, Tanner,

Holst, G. Stancliff,,
Holsting whim, J, C.

Hose, hydmaulic, L. B. Blake.........
Hose, hydraulic, L. H. Downing....
Hube, boring, J. Elsenmana,. .
Jelly glasses, Uid for, J. Adam
Jelly glasses, 114 for, D. Challinor.
Journal box, J. B. Morris........
Kfin, brick, A. W, M, Maass,,.........
Lsdd.er atep, S. Wright.....covueeene
Lamp, C. Mayer........
Lamp, candle, J, A. Pene.
Lantern, G. B. Ishan. ...........
Lateh, reversible, W. T. Munger,
Latech handle plate, F. Corbin......
Leatber dressing machine, J. A. Enos..

Leather skiving machine, E. B. Stimpson.. - 1385
1dgulds, freexing, F. Sajuo.............. .. 132901
Tdquors, Improving. Wolters f al, -s IAT6
Lock cutting machine, 1. L. Penney.. S EE

Loom stop wechanlim, Isberwood et al 155 556
Mandrel, expanding, J. D.€mith, ....... 17
Marine safe, G, F. Abrabam, ... 158,892
Meats, curiog, 1. Atkinson, ( . 5410

Medical compound, ). Parlow, ..
Matallie molds, easting. J. Willisms,
alotion, frame stop, A. L. Earle......
Maotor, M, Cotmmtock..............
Natls, assorting, I). Bevelander..

Paddle wheel, J, O, Chaflee. ...... 138 538
Paddle wheels, teathering, A. Lefebyre. ... -es 188,900
Palatiog broom handles, ete., 5. A. Shepard.. 13,50
Paper bayg wiachioe, L. D, Benner............ LEAU

Piles, ete., ainking, ¥. E. Slokels.... 13965
Pipe or car coupling, A, G. Story....... . AT
Fipe tips, milllog, A. It Welss, ,, I

hand corn, J. Freston.. .
Plow, Jackson & Chllds,......
;.bubm.o.u L Cowlen.

ey stock, prepariog, 5. 1L Th

Press, x Jllohy' nte ...e.‘..?.'.“
Press, Nay, W. I, Mc X
Fristar's chase, X, A, Warren
Projectile, explosive, ¥. A, Markiey
Ballroad frog, W. . Atkinson. ...
Batiroad awiteh, J. It Adama.. ...,
‘Rallway snow plow, J. W, Arsold..

£, ete., boom, L. W, Fond
o d, W. Van Fant..
W.Sbaw

Howing wilu. Koch & llnu
pewing machine, Lawis & Mnmlll
sewing machine brake, I Gladney. ., -
fewing machine beake, C. R Kimbell, ...
Soewing machine hmp beacket, L M. N. Wolr ... 1
Sewing maohine, ahoe, Hoss et ol . .....oooonioon... 1
Sewing machine tueker, E. Boulllon SRl L)
Shank laster, BN, Perkins . & 150,906
Ehde fastencr, J, Coykendall, 108 .
Shntler worker, A M. Gibds. .
Sleve, 0. Wright. ... ovennns

Soup ballers, distnfecting, € Struns P
Soap crutohing machine, S, Struns ..., 1.
Safa, W, 1L Conger.. 158 p0
Ioldntll from, A ll n-nun -T2

ing frames, stop nr
kum. grsdunting, It K. Jonos (1),
Stamp, revenue, 1L F, Hunter..,.......
Stave jolnter, J. J, Ralya. ...
Steam bhrake, ele., &, F. Clouser, .
Bercoscape, A, Quirolo.....
Stock feeder, O M, Mall. ..
Sove door, D, N, Martia (r),
Teble, eto,, folding, H. Loth....
Toble Jeaf support, G. C. Thomas
Tat vt OB, Manning. ....ooevvnnne
hhcn,l n! out andewiteh, B, Hennl

« 1w
oI
Tire beading machine, J. Tomlinson (r) . S
Track clearer, JLH. Miller. . ...oovvvins . 1
Trap, 0y, Ernet & Locas............. A

Tweers, compound for, J. E. Atwood,
Typoactting machine, 8. H. Orwig,
Umbrella, J. B, Blair. ... v
Umbrella support, G. 8. Coopu

Valve devioe, brake, G. w«unnom. Jr o IR
Veneer cutting machine, Lestlo efal.... . 158901
Wagon bolater plate, T. & J. Plckand. ..., 1M
Wagon etandard, Kissley ef ol ....ooooviiiiiininins 188507
Wagon tires, messuring wheel for, T. I'lm-g . IME»
VRN, OPO IR BRI - . o5 et havssnssacve 18 0e
Washing machiae, A. H. Calkins, . I3
Washing machine, A. IL Calkine. —
Washing machive, J. D. Hartzell . 1B

Washing machise, C. L. Rose...
Waahlng machine, . B. Watson. S
Washing machine, V. White. oo IO
Watch key. Allen & Hall..... veresnsannerdns IR
Water colors, etc., preparing, E, L. Mollneux..... 18915
Wator wheel, J. P, Collins (r)..
Water wheel, A. B, Renlff ...
Wire, rolllog, Walton # al.
Wood Nillog, ete,, J. Miller. ..
Wreneh, H, F. Read............

APPLICATIONS FOR EXTENSIONS,
Applications have beenduly flled,and arenow pending,
for the extension of the lollom Letters Patent. Hear-
ings upon the tive 11 are sppolated for
the days herelnafter muond.

UMT ~Frsninag Rexn.—W. Billinghurst. July 23,
2015, ~SxLr AcTiNG Braxe.—B. 8, Healy, July %0,
2180, ~Proaxe BLaxks.—B. F. Sturtovant, July 8,
25,100, —FexoE—~J. B. Wickersham, [, Jonkios, July 90,
B850, ~Waron.—C. E, Jacot, August 20,

EXTENSIONS GRANTED,

2000 ~Hanvesren.—I. S. & H. R. Rusell.

WM, ~SUNOICAL INSTRUMENT.—D. AhL

2000 ~Tyne Upserrve Macurxe~C, L. Crowell ef al.
2 ~Sxwixo Macmse—J. Gray.

0 ~RBarLroan Froo.—D.D. Lewis,

U0 ~Macnrse yor RorriNe Fanzics.~T. H. Murphy.

DESIGNS PATENTED.
1 —~Foor ResT.—R.W. & G.W. Archer, Rochester, N.Y.
6,08 ~Cuatn~R. W. &G. W. Archer, Rochester, N. Y.
0,640, ~Kx1re Borster, 210~C. H.Crump, Boston, Mass.
0,000, ~RurrLe Staxp.—L. Sutro, Now York city.
TRADE MARKS REGISTERED.
125710 1,261 —Coxrousp.—D. Ransom & Co., Buffalo,N. Y,
12002 ~Curren SxerioNn.~Wood Mowing Machine Co.,
Hooslek Falls, N.Y.
1360 ~Covrons, xto.—F. Bredt & Co., New York city.
124 —~WooLEN Goobs.—G. F. Ellls, Terre Haute, Ind.
138 ~Mxorcar Coxrovsp.—H. W. Faller, Chicago, 1.
1246 ~Frovn.—Gallego Milis Co., Richmond, Va.
1967 ~PoLisuixe Marenrar.—Coflin & Co., N. Y, clty.
138 —Haxs.—Evans, et al., Clacinnatl, O,
1200 —Iice STarcn.—W. J. Rand, New York clty.

SCHEDULE OF PATENT lm:
On each Cavest.. e 810

On each 'rndo-nnrk osessasoransesanssssrasesanns ..825
On filing each spplication fors Patent (17 yun).. 815
On fsning each origina) Patent. . ...oveiivvinrninnes szo

On appeal to Examiners-in-Chlef
On appeal to Commissicner of Patents,

On spplication for Roasue. ......oveevse ..830
On application for Extension of Patent. ..830
On granting the Extension............. ..830
Un filing & Disclatmer........cooveueees s10

On an application for Design (3% mu)
Un an spplication for Design (7 years),
On an application for Design (14 years

VALUE OF PATENTS

And How to Obtain Them.
Practical Hints to Inventors

ROBABLY 00 investment of & small sum

of money briugs s grester return than the

cxpense incarred In obtaining a patent evea

when the mvention is but a small one. Large

Inventions are found to pay correspondingly

» weil. The names of Blanchard, Morse, Hige-

low, Colt, Ericason, Howe, MoCormick, Hoe

and othery, who have amassed (mmense for-

tunes from thelr inveations, are well known,

And there aro thoussnds of others who have
reallzed large sums from thelr patents.

More than Firry TROUsAND (nventors have avalled

W. L. MeDowell. e IDVTS
t D W. Noves................ oo AN
d lu.m..v.l.um ....... VT

TWESTY.SIX yoars they have acted as sollcftors sand
Pablishers of the Screnvrrio Avenioax, They stand st
e head (n thix elass of businees | and thelr large corps
of assistanis, mostly selpcted from the ranks of (he
Patent Ofice: men capabile of rendering the best service

while examiners (o the Patent Offon 1 enables Muxw &

and CHEArER than any other rellable ageney.

HOW TO 4
OBTAIN

This is the

uearly ave-

s complete application for & patent Lo the Commismioner
of P's An [ of & Model, Draw.
Ings, Petition, O-Il and full Specification. Varfous
official rales and formalitios must aleo be obwerved. The
efforts of the tnventor ta do all this basiness himself are
geoerslly withoat success. After great porplexity and
Aolay, he ls usually glad (o seek the ald of persons expo.
rienced (n patent business, And have all the work doge
over again. The beat plan I to solielt proper advice at
the beginning. If the partios consulted are honorable
men, the Inventor may safely confida his Ideas to them ;
they will advise whethor the tmprovement is probably
patentable, and will give him all the directions needful
to protect his rights,

How Can I Bost Secure My Inventlon?

This s an Inquiry which one Inventor nsturally aske
another, who has had some experience In obtalning pat.
ente. His anawer generally ts as follows, and correet :
Construct & neat model, not over & foot in any dimen-
son—smaller If possible—and send by express, prepald,
addressed to Muxy & Co., 97 Park Row, togrther with s
description of ita operation and merits. On rocelpt
thereot, they will the Inventd and

to the (nventor, from the experience piac.cally obialoed | ernmeont fos §30), or for ten years (;
or for fiflesn YOATs (Rovernment fon
Co. 1o do everyihing appertalning to patents RErTEn mm'm-h-uud-u to (e term of .
years. The (ormalities r extension sre simplo A

| In Grder to apply for & patent ts Os
model,

The ﬂlﬂ!"hmﬂlmﬂm :

foe 900, ﬂf‘ri;u~

expensive.

rlosiog 16 | country, ean be patented tn Cansda provided th
quiry In | can patent bs not more than one year old. -

All persons who desire to take out patents in

¥ letter. describlag some thvention which comes to this mmmnmmlm.ﬁ.ﬂ
ufice. A powlire answer can only be had by presenting | Row, Kew York, who will give prompt attestion o
Lusiness and furnish full Instroction,

and
To Make an Application for a Patent

The appliesnt for & pateat should furnish & model of
Wis Invention If sasceptible of one, slthongh sometimes
It may bo dispensed with; or, If the Inyention be s chem.
feal produetion, he must faenish samples of the ingredts
ents of which Wis composition conslate. These showld
beseourely packed, tho inventor's name marked on them,
and sont by express, prepaid. Smnll models, from s dis.
(Ance, can O11en be sent chesper by mall. The safost
WAY to remit money s by a dratt, or postal order, on

New York, pagabile (o the orderof Muxy & Co. Persons

The of Grest Dritaln fs 21,000,000; of France,
F0,00; Delglum, 5,00000; Austris, 36,000,000, Prassts,
40000 00 and Fatenta may be securea by

time, when bustnoss (s dul) at homie, to take sdvaniage of

these | foreign ficlds. Mechanieal improvements

J

adviee you as 1o {ta patentabllity, froe of charge. Or,If
you have not time, or the means st hand, to construct &
model, make as good a pen and Ink aketeh of the im-
provement ss possible and send by mall. An answer as
to the prospect of & p will be ived, uszally, by
retarn of malfl, It Is sometimes Dest to have a search
made st the Patent Office ; such & measure often saves
the cost of an application for s patent,

Preliminary Examination.

In order to have such search, make out & written de-

iption of the In in your own words, and &
pencil, or pen and Ink, sketeh. Send these, with the fee
of §5, by mafl, addressed to Muxx & Co. ¥ Park Row,
and (o due time you will recelve an scknowledgment
thercof, followed hy a written report in regard to the
patentability of your lmpr This sp search
is made with great care, the models snd
st Washington, to sscertaln whether the Improvement
presented Is patentable.

Relssues,

A relssue is granted to the original pateatee, his hefry,
or the assignees of the eatire Interest, when, by resson
of ao insufficlent or defective specification, the original
patent is tnvalid, provided the error has arisen from in-
advertence, accident, or mistake, without any fraude-

otmuwmunnhmhm There will
neverbe & hotter tme than the present Lo take patents
abroad. Wehave rellable business connections with (he
principal eaplitals of Europe. A large share of all the
patents secared In foreign countries by Americans sre

time the Patent Ofice commenced printing the drawing
;:::rtcllullou. may be had by remittiag to this of-
A copy of the clalms of sny patent lmsued sines 19%
will be furnisbed Yor 81,

“ When ondering copies, please to remit for the same a8
above, and state name of patentee, Utle of Invention,aad
date of patent. Address Moxy & Co., Patent Solicitors
¥ Park Row, New York.

Muxx & Co.will be happy 1o see Inventorsin person,
at thelr office, or to advise them by letter. 1nall cases,
(hey may expect an Aonest opinion. For such conssults-
tions, opinions, and advice, no charge f made. Write
plain ; 4o not wse pencll or pale tnk ; be brief.

comprebended in his original application by paying the
required fee ln cach case, and complying with the other
requirements of the law, as In original applications.
Address MUXK & Co,, 87 Park Bow, New York, for full
particulars.

Caveats,

Parsons desiring to file & caveat can have the papers
prepared In the shortest time, by seoding & sketch and
description of the Iny The Go feo for
& caveat s §10. Apcmpuﬂeluﬂ«rmmuwvuu—
tions for patenis and s fu d gratls, oo ap-
plication by mail. Address Muxx & Co. 57 Park Row,
New York

Dosign Patents,

Forelgn des! and ) %, who send goods
to this country, may secure patenta hore upon theirnew
patterns, and thus prevent others from Mmbricating or
selling the same goods in this market,

A pateni for n design may be granted o any person,
whether citizen oralien, for any new sod original deslen
for a manufacture, bust statue,alto relievo, Or bas relles,
any new and original design for the printing of woolen,
silk, cotton, or other fabrics,any pew and original im.
preavon, ormameatl. pattern, printl, or plcture, to be
printed, palnted, cast, or otherwise placed on or worked
into any article of mansfacture.

Muxx & Co., 87 Park How, New York.
Rejected Cases,

through otherag Terms
& Co., stating particalar.

Value of Extonded Patents.

Did patentees realize the fact that thelr inventions are
likely to be more productive of profit during the seven

patents were granted, we think more wonld avail them-
selves of the extension privilege. Patents granted prior
10 1351 may be extended for seven years, for the benefit

fomer, by dueapplication to the Patent Office, ninoty
days before the termination of the patent, The extended
time Intres to the benefit of the fnventor, the assignees
under the first term having no rights under the extension
except by special agrecment. The Government fee for
an extension fs $100, and It is necessary that good profes-
stonal service be obtaine « to conduct the basiness before
the Patent Office. Full Information as to extensions
may be had by addressing Muxx & Co.,57 Park Bow.New
York.

Trademarks.

Any person or firm domiciled fu the United States, or
any firm or corporation reslding in any foreign conntry
where similar privileges are extended toclitizens of the
United States, may register thelr desigos and obtaln pro.
tection. This la very important to magufacterers in this
country,atd equally 0 to foreignen. For full particu-
ars addross Muxy & Co., ¥ Park low, New York.

Canadian FPatents.

On the first of September, 1573, the pew pateat law of
Canada wentInto foroe, and patents aro now granted to
citizens of the United States on the same favorable terms

themanlves of the services of Moxy & Co, during the

Design patents are equally as lmportant to citizens as Gm'w’r.A
to forelgmers. For full particulars send for pamphlet to a

years ofextension thas the first full term for which thelr

lent or deceptive Intention.
A patentee may, at his option, have in his s | Alldosta d to our csre, and all consulta
‘separate patent for each distinet part of the Inveation | tions, are kKept secret and atrictly

confidential.
In all matters pertaining to patents, anch as conducting
Interferences, procuring extensions, drawing sssign.
ments, examinations into the valldity of patests, etc.,
special care and attention s given, Forinformationand
for ‘::::mu of tnstruction sud advice

MUNN & €0,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York,

OFFICE IN WASHINGTON~Cormer F nnd 7th
Streets, 0pposite Pateat Ofice.

Advertisements.

RATES OF ADVERTISING,

Back Page « « = = « « « 81,000 line.
Insido Page = « = =« = = 73 contsn line.

Engrarngs may Aead adeertisements af tAe same rate rer
lne, by measurement, as tAe leller-prese.

NOTICE

Presses with
At Sy Uoiion aad to parict s ichias
l‘; .:omt ted to De Graase Fowler and

lhe clalm of the Inventors:
* Combl; , with the alide and shaft of a m
d the wheel, by means of which the sald shaft is
“ m:lve. - mzhauun which operates aatomatically

Rejected cases, or defective papers, remodeled for |o disconnect the sald wheel from the shaft ata certaln
parties who have made applications for themselves, or
4 Address Musy

polut aftcr one revolation.™

THE STILES & PARKER FRESS CQ..

h ARSHBA\' 'S PATENT CUPOLA will
t more lmn. with lcu coal, ml any cupols
Invcnlcd. Send for ve Clren

B R VER T Harrisburgh, Pa.
UNCHING

DROP PRESSES. r"‘ggm

‘l‘lll

of the Inveutor, or of his helrs In case of the decease of 80 Inncn nnoonn

FOR
1873.
A (‘;mmn%l:m ot lho unlloo'mm"llon 'lr‘. m'v

Plate and olhn
octavo, eo.

rson whe aetzires (o De well Informed concern-
m’M : the '33:.-4 Sels 1d ha
tcrpr'ﬂllnl and v.lnuo and should bavea place In
ouseho! yery
"'ﬂm Uﬂn.. 1ludnunly Bound. MM&

togs.

ot by wall to all uno( lhem
\h?pﬂcz Hibera) 7 3' snd 1o etl~
VAMOTS. l'oruu atall the

MUNN & CO., PUBLISHERS,
87 Park Row, New York Clty.

Tux SCIEN1IFIC Ach N will be senl otie yea
And one copy of SCIENCE iSI00RD FOR WW, ov

roceipt of N,

84 to citizens of the Dominlon.

¢ unttorm with the
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Seientific  Americun,

u_'!f
(’TURKR" OF C AST IRON, and Wronght
W‘Mn}i\gd é‘omom \\'nlcr Plpa, also of ll,.lmnn'. Stop

a., k0
,. ”‘m.m“} Wator (omml-ulnnor- of tho Clty of

ueat such manufacturers to send, by olr.
lll‘ ou.grwlw. information as to the Kind, quality,

Y, (‘llS‘ Clork

l hely m;nulﬂclﬂr\-‘—ﬂ-"; I'Iw cont de ll\l\‘l’ll o at
llo o sultable for high presaare Trens
?n-" k‘ l COMMISSTONERS," care of

[LICATE OF SODA,

t’,’h loride of Calolum,
Mack Oxide Manganese,
rore Actd: and Metallie Oxides,

aL Fel Ground and Lump Fluorspar,

and Lump Felspar,

Ground AL 2 . d;(‘l‘,md and Lump Fiint and Sllex,

pd Lump Dlag

Grogad A cmﬂon;l\‘ 8!1"’nﬂ‘\llllmml(‘“'hIlo and Corundum,
o1, an anfum Ores,

JOITam, ' Carbonates of Naryta and Strontia,

N T g uu l’ It paret ey
usin mll L) onl\ PUrchasers.

SR Bl W. FEUCHTWANGER,
Chomists and Imlmrlvn. .’L\( udar 8, Now York.
Publishers of Troatises on Guins, blh-x. Fermented
uqnorn and Nickol.

MACHINERY

For Sale.

WE HAVE FOR SALE, at

Reduced Prices,

a large lot of Second Hund Machinery,among which are
MILLING, STOCKING, NUT BORING, QUICK
RUNNING, SMOOTH BORING MACHINES, PUNCH
PRESS, FOUR SPINDLE DRILLING PRESSES,
EIGHT FOOT WOOD PLANER, &o. &c.

2~ Send for Catalogue to

SHARP'S RIFLE M'F'G COMPANY,
Harttord, Conn.

Soluble or Water Glass,
Nickel Salte and Anodes,
Hydrofluorio Acld,

EVERYBODY INTERESTED
IN

MECHANICAL
DRAWING

SHOULD HAVE THE

PRACTICAL DRAUGHTSMAN'S

Book of Industrial Design, and
Machinists’ and Engmeers
Drawing Companion.

Forming a Comglote Course of Mechanical,
Bnmc«ﬂ rebitectural Neawing. From me
. Armengaud the elder, Pro eanor of De-
! 1n Concrvumlrc of Artsand Indostry, Parls, and
ud tho younger, and Amoroux, Civil
anl R writoen and! atrangod. with nddhlonll
ter and plates, seleotions from aud oxamples of th
mon uscful ln ce ul r employed mechanlsi of the
By Willl ssoc, Ioat,, C, E, 1llus-
u-nlod B&nm lollo luel plllu. and nfty wood cuts.
AROW BUILION, 4RO i iiairroreiaersrrneinsnnrsanssnnse 410

Amon( the conteuts are :~Linear anln& Definitions,
blomn. Sweeps, Sections, and Mol I:Ft.klltmem
u? c Forms aud Rosettes, O“u
Igrgou. :l“ :’%ulu. Rules and P:-u: =
on! ementary Principles.
Botiis. Bales and Practicar Das

with app! Conven
or Miztare of colon. Conunuunn of the Slnd)' f Pro-
M.cu—ﬂn of :! y. Simple
ndles, shafts, co! nnu wooden
ithod of oolﬁ!mcﬂu S WOOER 1m0ael OF ;l:t.
Elementary applications. Rules

0¥ AND DEVELOFMENT OF SURPACKS,
WITH APFLICATIONS, —The Intersestion of Cylinders and
Devel spment of Helices,
Screws, and . Application of the helix—ihe
copstruction of & . The of Sur-
faces—applications to stop cocks. Kales and Practiesl

iu Gearing of
tical delinestio: o}' ul !bp'sp.;recu T

5 of a couple of Spur w e
estion and Construcuon o oodu Patterns for Toothed
Wheels, lhluluhu: m
CONTINUATION OF THE arunr or TOOTHED GEABR.—
for a pair of bevel wheels n gear. l;ooumcxlon

of w: terus fora wheels. In
trivances for obtaloing dif-

§5

late and cal Teeth.
ferential Jo::rm;::t; Rules and gcuul lD-u“ A
Priss, Pyramids, Cylluen. Principles of Ehnﬂnx.

Contizuation of nu: Study of Shadows. Tusean Order.
lel I Data

Rules and
m.lppuud S ot Buadent to | tiea
asnd Its Furnace. Shading in Black—Shadicg In

THE CUTTISG AND SHAFING OF mt.—wu and
Practical Data, R‘nlrb Hleﬂu’l'
Tnmnrw)lmxmr mxo.—Vnnou-
tioos and combinations muu:muo!)'.-
Drilijog Machines; Motive Machiues; Water
and up of waler wheels,
of & water wheel,
of s mvlﬂl; Overshot Water wheels, Water
Igh-pressure expansive steam

m of J Movemcnts of the
aud Expansive Valves; Rules aud Practical

Pariiizn FXESPEOTIVE.
v&.—Elementary principles. App!
u by belts. I’l)emrl lou ‘::( the
of the mill In per
Lnlm DEAwWIxGS oF lucnulnv.

of my Bookn. sent by wall, free

HENRY CABE’Y BAIRD
406 WALSUT SYREED Prilads indelphia.

STEAM BOILERS
por cent Lo coaz of l'ul Scale & 1o,
1o .lml causes (e
cap make
eAl« mves Fuel

uuoiu o
oslons.” Tuoxas's FLoin
8C, on{‘;on »o

'rornv or
mleau. L In

','.;{.,‘ l:n...

for Orst .»lluuu—dur-
CAR tOAY uire.

i

N. Y.

7TMAL-IM Neow List of “SrEc1AL Mep.
ﬁmmm'.e,., e e By

° MANUFACTURERS

The Managers of the 424 Exhibitlon of the Amerlcan

Institute, of the Clty of Now York, bheg to announce,

thist the Exhibition Dulldings on 24 and \\--nnv"l and
034 and Bith Strects, will be open for the reception of
heavy Maohluery August 15th and for n”vv e nrilcles,
September 15£1878. The Exhibition will Lo farmally
opened September 10th,

For partionlnrs, nddress “f-:m sral Superintendent,
American ln-llluh New York,'

" ” .
Stereopticon, Hydro-Oxygen;
With slides,” phnlugmphh and otherwise,— I-mlu ]
{wrh-ul\ w=Atted for microscopo with /onlm--y r-Gund-
uch lenses, Inneat box. Wil be sold very lo A nplen-

did Instrument, Addross H SSTAFFORD, C Im-lnnxm 0.

Mk WHY we can sell Flrst
N Class 7 Uctave Plaos for 3200?
SO W e A0awer—11costs less that 83
(o make any §600 Mo u-lll
Mthrough Agenta, ail of whom make
% 100 per ot. joll, Vo have
oo Agenis, Lut aldp direct to fami-
3 lies ut Factory price, and warmol
ears . Send for illustrated éir-
cular, I nhl:h wa wru to over BOO Baukers, Merchants,
&c, (some of whom you may Know), nsing our Planos,
in 44 ‘ﬂnlca and Territories, Please state w bere you saw

* U.S.Plano Co., 810 Broadway, N. Y.

\YOODBUR Y'S PATENT
Planmg and Matching

and Moldlng\ucb nes, Gray & Wood's Planers, Selt-olling
Saw Arbors. and olher wood worklnn machlner)

W ;91 Liberty stroet, N, Y.;
Send {or (‘lrcnlnra 7 Sudbury -trecl Baoston,

VENTO

INVENTIONS

WIHO WISH TO REALIZE PECUNIARY BENEFIT FROM THEIR
fwhethor patented or not), eltnor ml‘\l- of thoe r tights, or partnorship with capitalists, are invited to .;;,;1“1‘.;;"3:
oxplatatory efrenlar, Many valuable labor-saving (nyentions aro lilu- dormant which might T'P ‘,“" n ]" L
||Iv|r ownen, If brought properly bofore the publie, N XPOSITION & M'F'G CO., 062 Bro dway, 5.
Now and improved Woodworth's, Danlel's, and lmm n
0 I NVENTO RS !lnl‘n llu::n ™, ll‘I:mlnllnu. \lurllnlu,. Tenoning, Sawing

prluhl Shaping Machines, ote.  Mach m Chinols
s, Mounlding Cotlers and Farmer's Coles
ntent Matohor Ill;ucln nnd Cutters, con
tantl y hand and nlu-ll to order.

i( BALL A CO., 20 *lll-lmr) 8L, Worce -l« Ty Mane,

\ ILLERS AND GROCERS ~Hruv s Flour
A and Yeast Company, 60 West 424 8t., Now York,
Manufacturera of l-ru) w Pure Hop Yenst Powder, for
Family and Millera’ uss, owners and grantors of Patent
Right of mannfacture ‘of Pare Hop Yeast, HSelf Ralaing
Flour, and Grays Superior Family Flour,

Awula Wanted, samples and clrculars, 25¢, Gray's
Wheat and Yeast Feeder,

HINGLE AND B/ ARREL MACHIN
h Improved Law's Patent Shingle and e
chilne, stmplest and best In use. Alko, Shingl
aul Stave Jointers, Stave Kquellzers, Headlng Planers,
Tarners, &6, Address TREVOR & Co., Lockport. N. Y

MALE OR FEMALE,
WORKING CLASS &4l dmntee:
Respeotable emploFment at home, day or evening; no
capltal requlred’; £¢°) Instructions and valuable pasknge
of goods sent freo by mall. Address with 6 cent retorn
stamp, M. YOUNG & Nuew York.
—_—_— l___

Uorin

CO., 16 Cortlandt St
RE yNOLDS'

Turbine Water
Wheels.

30 yenrs' cxperlience ensbles me

to excelin Gearing Mills of all kinds,
and furnishing them rellable, eco
nomlcnl mwn r ‘-clrnllﬂcgsnml,mu

ALLCOT, erty
ulrccl. Ncw or...

THE HYDRAULIC ROTARY GOVERNOR
securcs to Water Wheels exact speed under o poRsible
conditions, whather simple or the most complex, Under
extreme variationsit operates the entire gate {n ten sec-
onda. Warranty unlimited. No pay till tested,

JOHN §. ROGERS, Treas,, 19 John St., Boston, Mass.

BOILERS AND PIPES COVERED

With * ASBESTOS FELTING ;" saves twenty-five per cent. in fuel.

ASBESTOS FELTING COMPANY,

Nos. 816, 518, 520, and 822 Front Streot, New York. $#Asbestos in all quantities and qualities for sale.

Send for clrenlars.

ATHE CHUCKS—HORTON'S PATENT
from 4 to % Inches. Also for car wheels, Address
HE E. HORTON & SON CO.. Windsor Locks, Conn.

Niagara Steam Pump.

CHAS, B. HARDICK,
23 Adams st., Hmoklyn. N. Y.

ORTA.BLE STEAM ENGINES, COMBIN-
‘ﬁtho maximum of efficlenc, dunblmy and ccou-
omy, with the minimum of welgh d price. 'rhely
widely and favorably known,more mnnl 000 befog in
use. All warranted satisfactory or no sale, escriptive
circulars lem on n;gmuuon Addre
IADLEY

CO. Lawrence, Mass,
Liberty st., New York,

Improved
THOMAS LEFFEL. |2

Unexcelled (n Power for s
d cost. Economical atpart gate,
Bullt in Superiorstyle. Unequalled

Duplication of parts at stmall

e

ANN & HERCHELRODE

H.Ah UFACTURIN COMP Oal
ton, 0

Send for Clreularand Prlee Liat.

AW GUMMERS, Blngue and Double Up
sots, Saw Tooth 'qr. 1l Dog Holders, B!d.lng

ldan. Hallroad 8ptke and Tree Pruners. Send

for cireular. d‘rr Sandy HiIL N, \‘.

FREY'S

SAW GRINDER

Will Gum and Shl n Saws
better and In leu me lhn

ADy o vice.
time and Labor; lhl mold-
xa.ﬂul- Gﬂu nd pollahes

ey Shertlerd o

llncmo. Ohlo.

ICHARDSON, MERIAM &

e A "‘:‘x’é’.’"""ﬁ‘um.... R.‘n

dlu Tenoning, Martisin .Honn Shaplog, Ver-
e mol qnu Inr lu‘!uv ug Nu‘rhluu.!av )'l,l

swl and Woolc;"?'{l'rf:‘co&l;‘:e and various
gl&uuhnd. 5: Wood-workt mcuum.' Catalo
and price lists sent on application. Manufactory, Wor-

cester, Mass. Warehonse, 107 Liberty of, New York, 15
12 Samples sent by mall for %0 cta,, (hat reta Iumel lu
S0, RL. WOLO 1851 Chatham Square, New York

$72.00 EACH WEEK.

Agents wanted eve vhun. Business strict] Ie ulmate.
Particulars rm: A dnu «Wourn & Co., Louls, Mo,

Little Giant.

To Quarriers of Marble, Slate,
and Limestone:

Our Gaddor sayes dlmctl( in stock and Iabor three
timos (h rool o » yoar does the work of twoenty
o hulr the rt-n 1o, and reduceos 1
:‘l - runlnl ;T d orunme "1
stonue to . .r ce, For proo ll- 'S -o relortoal

the pnlclz le Oﬂrll‘lrh of Vermoy
ULLIVAN MAC lll\l} o ﬂ\ll‘.\\\.
laromaont, N LD

“To Electro-Platers.

A’H‘ERIES 'HEMICALS, AND MATE.

RIALS, In sets or sinule. -un aksof tnstraction

ot Nickel or Silver Platiog, b ‘ THOMAS HALL, Manw-

hrltmnn Electrician, 19 umm 1d Streot, Hostoa, Mass,
n(ul«l ulnlol\ln -cu

rice A afitable
s Em!ﬂovmeﬂt—ﬂ:‘m‘.."ﬁ'ifm"&fi.

Pemale. For lr‘l;;ll:n.el:." oaelon satnp l-f

B. WELLS, road -cy.

9 SAFETY uo:s'n\u
OTIS Machinery.

XO. 348 mﬁiﬂ"y,gw ol 00

nts to ssll our Rubiber &
W?:« Nnar Morelilae. Addross ununcmﬂxq\!\

MPANY, AW, LOQDOM St., Baltimore

GREAT REDUCTION IN PRICES

F LE COUNT'S PATENT HOLLOW
LATHE DOGS, and his Machinist Clamps of both
Iron and Steel.
1act of 8 dogs, from ¥ to 2 fnch, $6:50.

Hix expanding Mandril 15 o first clnu tool which has
long been needed by every Machinis
Send for latest clnuhr.
LE COONT, South Norwalk, Conn.

ATENTS Sold on Commission. Send for
Circular. E.H.GIBBS & CO., 8§ B'dway, cr. Wall 5t.

ODD & RAFFERTY STEAM ENGINES

and Bollers for Sale—One 15x30 in, Cyllnder with

-P.Tubular Boller and fixtures complete, {n perfect
order—and one 11x3 In. Cylinder, l’ilhgi ubular
Boller, Pump, Heater, &c., complﬂe. has been used oaly
ulx monm: Add J.C.TODD, Paterson, N. J.

RUIT hA'l‘HERER-—-lhvngustohumed

nrurnl on a new and valaable loveation for ntb‘
erin alt, T would Iike to sell territory or Lo arrang
'Ilh agents and manufacturers to sell rights on comm: ;-
slon on liberal terms, Address HORACE KELSEY,
Ottawa, Kansas,

(FOR SALE—The n&zht to manufacture and
1

Sell the Patent Stave Graln Baskets fn the States of
Pennsylvants, and New York, Said Baakets pro-
lrcled bx numerons palvuu {ssued to Horace C. Jonos
nd ol ers. G. L. BREWSTER, Appleton, Wis.

0 FOUNDERIES, Factories, Ropewalks,
B G R e

o W prices,casy terms, 8. 3
15 East 26th smu'l‘: Now \o:‘k

ANTED—Work for Lathes, .\h]lmﬁz and

Scre' Machines, Fresses, &c.
M'f'g of light

r

e work in Iron and ilru-, N ain

:_l l mblmt.xcvm N.oJ,

']‘O MANUFACTURERS and others—War.
M}." l'l:od:l':‘ h(.;c;..e!l'olfrle Com'n and Mﬂcﬂlxml
:-‘ G orveen.“c..&n :.I‘lporuorf m‘kll to

Kﬂ ventions
ged. 1 FOSTE OLLE:
‘\. DUl"i 0, ¥ s‘rru ACE, G GE

Machine

and Iron \\‘urkln of every kKin ancr and
Rubbe lkllln' Eme Nll Babbltt N u.\ &c.
GO, PLAGE & CO. 12 Chas T e

Cold Rolled Shaftm

Best and most perfeot Shafting ever made, comnnll)
{m’tﬁ:d li‘hnw'-:‘x;ueuueﬁ. farn! l"-:&lfmlfm lennlu:p
o 0, Jouplin lm ng ustablo
Hianger ‘ GE PLACE ‘él
Iumbcn street, Now York.

“Sturtevant Blowers.

101 every slze and ducrl{llnn;?ix‘.lnl on(h‘lnd.
E & O}
hnnbn- Street, Now York,

WACHINERY, 207

) o' York.

Andrer w's I’af('n {8,
Nolsolows, Friction (-ronvml. nr Gonred Holst-
] o I"r.ll 'l""lu.\'r’l';',nwu rovent Acoldent

uu- Wele, nna Eneln rwnc 2

™ Safe
?,'_:“_‘.' |:|“‘$.'|""|'1.‘,:',‘ ,,.5'.,‘ )nubl'n und Single, 1-2 to
0

ol o . . Wiy pa

('rnlrlll ul 'Inmpm
nute, Host
Conl, hrn 0y ete,, wll

giml Moud, Gravel,

Allnll“y'm H‘nl le, Durable, nnd Economicanl,

send for Clreplar
NDREWS & BRO,
W'D, A Water Ateoot, Naw York.

N TEW & IMPROVED l’r\'l‘ll-lt\;ﬂ—\m
N ' TOOLS—nll alzon—at low prices
E ‘a”lll jﬂaf‘)(}l,l)”lm: J' "n KB, Avo,, Newark, N.J

NUNMERQOUS

N, BURNHAMS NEW 1

P /r [l

URBI

TERWHEEL

TOBE THE BESTEVERINVENTED

PAMPHLET FREE « VO MN. PA

{OR SALE or Exchange for a Planer nml
La lh"—)\ 25 H.P.Portable Engine., Good aanew.

Address GEO. IE, SUAUFFER & (.u East Strouds-

U!lﬂ.‘ Pa. b I

UILDERS, Dealers, and L'wrn of Wond-
bending Muculnory. pnlenled or not, since March,
1556, unauthorized by the Morris & ﬂuywoml Timber
Bending Co. ., can effect amicable settiement by pro.n‘p
application, Licenses xnutcld.u Machlnes for sale,

E Pro
cor. Walnut & Front Sts. .Llnclnnall ‘Onto.

ROPER HOT AIR

ENGINE COMPANY, 7 New Church St.,Now York.
SCHENCE'S PATENT.

WOODWORTH PLANERS

And Re-Sawling Machines, Wood and Iron Workin
ry) Engines, Bollers, ete. JOHN B. SC. K'S
50\5 Inuenm. N.Y.and 115 Liberty 8t., New York.

MPROVED FOOT LATHES,
Slide Rests, Hand Planers, Scro.l Surn
Superior to all others. Selling every where

tal free.
atalogues free. ¥.H.DALDWIY,

Laconis, N.H.
GEAR’S PATENT

VARIETY MOULDING MACHINE

The enl simple, com:{ltwlnd rellable Upright Shapin
\lnchlnc 0w, ity of Patents sustained (n ul-
ted States Circult Couru Tafringers who do not make
immediate settlements will be prosecuted. AEAX
BUSINESS. A. S, GEAR,Sole Minufacturer & Proprietor.
Also Manufacturer and Dealer In ali kinds of Machinery
snd Méchanical Supplies. 55 Sudbary St., Boston, Mass.

i

Q]  TENONING & SHAPING
A MACHINES;

BAND SAWS,
SCROLL SAWS,

Planing & Matching

MACHINES, &ec.,

or RA1LROAD, Can, and Aons
CULTTRAL S &c.,
a’\nper(nr t&o é o nee.

J. A.FA

ATTERN & BRANDING Lm—~H.\RP
Flat or Roundix ~nrlu»—u

AVE-

MENT Leuer:, wul tor ART ll l \L <T0\k
WORK. ANDE! RBI’.’RG& WELLS &

1S Dutel, cor, Falton St., .\er York

FouRTH
CINCINNATI

[ntustrial Exposition,

OPENS SEPT. 3, CLOSES OCT. 4, 1573,

CINNATT. Ohlo.

PROPOSALS for ENGINES and BOILERS.

Prorosarts will be recefved, till Tune 15, from Steam
Eugine Manufacturers, .or the supply for use during the
Exposition, of

FOUR FIRST CLASS STEAM ENGINES,

to furnish power for machinery In motion, each to be
Dot Jess than 12 Inches In diaineter of qllnder The
promigent dl-{-hy of the Kngines Is rded as full eom-

he use of Lhe same, and the contracts will

JBUERK'S WATCHMAN'S TIME DE.
RECTOR ~1mportant for al. large Corporstion:
n Apufactunug concerns—capavle of contfroliling
with the utmost aceursey the motfon of a watchman or
L‘mlmn, a8 Lhe same roaches \Xlﬂtrtnl -uuonl of his
Send for a Clrcular, P. 0. o llﬁ N
x 5 “Boat
N, IL—This detector is covered by two l” :nlu-p:n
Parifos using or selling theso Instrumients without au-
nmmy from we will be dealt 'Illl u\-nr\unx to law,

OOD-WORKING MAC lllNl'.R\ GEN-

erally, pecialiles, Woodworth 1%
sndson’s Patent \m l'n'ﬂl ?mnun Nlcm :‘ﬂ!'l’!lnd Riok:
Central, rumu l nion &

TENERNE nm.u a hu HARDSON,

$25 A DAY! 2.!‘:".';".?‘#&‘.’-"‘?:‘.‘.?3:?:2:’."&'«’

TEEL STAMPS Fleharty & Co.
S stenaits, * CLEVELAND, O.
Improving the Harbor of San l?ra.nchco
U. 8 Exoixaes Orrics, 553 Koarnoy
BAX Frawoisco, Cal., May a1, lm *

Sealed proposals, with & copy of this sdvertisemen
attached, wil) be recel iyed unt
the removal of Hitnoon lluo:.l 5 1:021 ,Juh i ;or
\N-mu ations lunnn for hl-h -m all necessary lnfor
mation can be obtal |;r Al this

| Ii\mcu. Major of Euglaeers.

st oo.-uh T ARenis wanted! AN clasery of w Tt TG Pe

) ° llll« SR8, JANAT OF SAL, BARS BACE Beain y )
ok o o.olll A S '-..nu-lulum.np Aramatengiling
Voa. Fartlonlars fivn Addswes O, Siisacn & On ., Por tisnd, Maloa

be uurdrd 1o bidders ofering the mest rnonblv terma
as to freight, cost of erection and mnr'\ y

Prorosats will recolved or the rapply of
ROILERS (for the same leagth of tiie) bulu n the
aggTegato 40 horse power

Address FRANK MILLWARD,
Chairman Machinery Dopamm-nt

w N BINE, No rux
PIVIHALEY TURS 0 Wl Wit

urchascr
Lax, Ballston Sps, N. Y

'Dlt-uml'

Gas
e lo : ol; or
™o llu‘ (‘nnum (.'\u,.

LIy PLIXO, a0 furnish
of the aon approved -lym
an

% ' ur)lkmnll.

Try street, ¥ and N -ve&u

N,

A
R
FTRRCE S WItALTR G s DO Mieet, N. ¥,

OODWORTII SURFACE PL«\\ERS

5 (‘onrll.ndl -lmt No"' )#“h"" -

.

. e AR A . el .
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Seientific  werican,

s

Adver weill e admitt .-'.’.A.'.',..'.,T&'m rate of
81,00 por ine ror sach (nsertion, Angraragy may
Meod advertiements at the samé rale por dne by meas
wremient, an tAe letterpross.

The ralwe af the SCIENTIFIC AMERICAN 84 an adeertsing
el cannot Be oeerestimated, Tiroirowlation (4 ten
times greater Aan it of any Hilar fournol now pwb-
Hahed. 7t pees tnte ol the States and Territories, and («
read (n all the princgpal hdraris anid reading.rooms af
the seordl.  We bupite the ottention af thawe who weeh fo
snake their Dusiness bnpien 0 (Ae an neved rates. A dwai.
ness man wants semeihing more tAan to sce Aie cﬂ‘rrr-
Haernent in @ Priniad nesspaper. Ne wants circwlation.
1 i1 6 soorid 23 oenin pev Hne 10 alteertise tn a paper of
ihver ousanid ciresdaion, & v worth §3.53 per line 0
advertiee in one of Fornyfive Aowmand.

“THE BAND SAW!
THE[(! ORIGIN and
ﬂlm‘on\', with Engravings of the OLDEST

» ntgratis. Address RICHARDS, LON-
c’x‘:‘r.'ful\‘."m oL, (above Arch), Phillsdelphila,

NICKEL *
Punx extrs large ceysiale. CONDIT, HANSON & o,
Duporters and Manufactarers, Newark, N. J.

* ot w

AR EEEEED '
CASTINGS and PARTS of MODELS
‘nn‘d :nul.l T:nlh of nlll kinds, Invaluable
to Inventors and Mode} Makers

CATALOGUES FREE.
Goooxow & WIONTMAN, 73 Coranfll, Bﬂnon: flu-

“MORRIS, TASKER & CO.,
MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUEES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

grSteam and Gas Fltters' Supplies, Machinery for
Coal Gas Works, &¢. &c.
NO. 15 GOLD ST.. NEW YORK.

HAMPION SPRING MATTRESS—The
J latest and best Improvement., Do you want a
healthy and comfortablo bed? Here It 1, The softest
canesf, clieapest, most popular, and durable Spring Bod
in market, Sold by all leading dealers. No stock com-
plete without it. \\'hnllf composed of tenacious tem-
pered steel springs, so united tint the Dressure is equally
distributed. Easily moved or carried about the house,
Can be 1ifted, turned, or rolled up ke & blanket, HBoth
sides alike., No frame.no wooden slats, no straps. May
bo usea on floor without bedstead. No under bed re-
quired. Needs only half thickoess of hair mattress. The
regular size double bed, 411, 6in. by 6 (1., contalns 1%
tempered steel upholstery springs and \vu-irlu only 25
Ibs, More springs !ore'nurmunr,\ in this bed than inany
other, Warranted nofseless. Any sizes made to order
Send for pictorfal circular, Retafl price of double bed,
$13. Shipped, by stogle bed or quantity, to sll paris (\f
the werld, Libsral dlscount to the trade. Agents want-
od. ¥, C, BEACH & CO,, Maxers, 102 Chambers St,, cor.
Charch New York.

P. BLAISDELL & (0,

MANUFACTUNERS OF TIHE DEST

Patent Drill Presses, with Quick
Return Motion,

In the Market, nlso other Machinlst Tools.

Sxxp yor Curs,
WORCESTER, MASS,

Univ. I Wood Worker,
ﬁcrlunull gndd{]pr{:hl Boring Machines.

superior 1o :n{)ln use,
McBETH, BENTEL & MARGEDANT, Hamilton, Ohfo

PORTLAND CEMENT,

From the best London Mapufacturers. Forrale by
AMES BRAND, 8 Clff 5t., N. Y.
A Practical Treatise on Cement furnished for 25 cents

R. A Vervalen's Brick Machines,

Made at Haverstraw, Rockland Co,, N.Y. Making nine
tenths of sl the brick veed o the State, Seud forclrcular

EACH'S Beroll Sawing Machines.—Cheap-
oAl and best io use. For Tllostrated Catalogue and
rico List, send Lo i, L. BEACH, %0 Fulton 8t., N, Y.

[ [ILILL== wRgaeNT
BEAMS & GIRDERS

’1‘11& Union ‘I"én Mills, Piuwsbargh, Pa,
¢ sitentjon of Eogineers and Architects (s called
1o o mpn“ Wrought-iron Beams and Girders (pat-
eated), 1w lﬁh lh;‘wmwpound welds betweon the slem
and Jau which have proved so objoctionable {n the
old of manufactu ng, are entirely avolded, we are
r’,gt:m:f'll‘::::h lllyl u:lc ulrfic:rl'r‘nn rlnrl)n-orlll 0 a8 can
are, yor L s 3 t 3
el K Co, Hnlfm lr-r;n :\:Ill», i"'f" st

] urgh, P'a.
l)AGE’N Water Flame Coal Lime Kiln, with

oMl or wood, No.1 Boft White Lime or Cement
with uke of witer, U, 1), PAGE, Patentes, Kochester,N. Y.

JOHN A.

A. S. CAMERON & Co,

ENGINEERS,
Works, foot of East 23d Street, New York City.

ST3

i\l

Adapted to every Possible

WIRE ROPE.
ROEBLING'S SONS,

MANUFACTURERS, THENTON, N, J.

3
OR Ineclined Planes,Standing Ship Rigging
Bridges, Ferries, Stays, \
Tiller Ropes, Sash Cords of Copper and Iron, Lightaing
Conductars of ('(\;ywr‘ F’wd- attention giyen to holst-
tog rope of all Kinds for M
circular, givin prlcv-' -Enl other Information Send for

%, 0r Guyn on Derricks & Cranes,

Ines and Elevators  Apply for

) ¥

of Pawer by Wire Ropes, A

ton
arge stock co:;lunuy on hand at New York Warchouse

No. 117 Liberty street.

revenls Aud reijuyes scale (N Steain Bollers—aoes not

njure the Iron.
ers all Hydrocarbons. State Rights for Sale

ANSOM SYPHON CONDENSER perfects

and matntalins yacuam on Steam Engines st cost of

one per cent Its valne, and by ita
mn with full vacuum without Afr Pump. Send to WM.
ALLEN,
bhe Company, at Buffalo, N, 1, for a eircular.

use Vacoum Pans are

51 Chardon St., Boston, for a personal call, or

In use over Ove years, My patent coy-
J.J.ALLEN, Patentee, Philadelphia, Ps,

SEND ror BooK CATALOGUE.

BICENELL, 37 Warren st N.Y.

PUMPS,

Duty.—Send for a Price List.
WIRE ROPE,

Steel and Charcoal Iron of superior quality, sultable for
mining and holsting l-urp-rfro, Inclined planes, transmis-
slon of power, ete. Alvo, Galvanized Charcoa) & B B for
Suips®' Rigging, Suspension Bridges, Derrick Guys, Fe

Ropes, eto. A large stock constantly on hand from which
any desired lengtha are cut, JOUN W . MASON & CO.
&3 Broacway, New York, "/

\IEVO‘.JR 8oy,

M LiNE EXTRACTING Rg

HEATER &FILTER.
STILWELL &BIERCE MF'G.CO.
DAY TON,O.

SUPER-HEA
Save fuel, and |uprl{ DREY steam. Easily attached to
any boller, IENRY W.BULKLEY, Engineer.
X % Liberty 8t., New York.

Fo?l—m-lng Ovens, Boller
meters- flues, Blast furnaces,
Super-Hested Steam, O1l Stills, &c.
Address HENRY W.BULKLEY,
98 Liberty St., New York.

BUILDING PAPER!

For Shesthing, Booflug, Deafening, Carpet Lining, a0d as a substitute for Plastering. Send for Samples
aud Circulars, to B. E. HALE & C0., 56 & 58 Park Place, N. Y., or locx Rives Pares Co., Chicago.

=875

ours.

ofSto

3mle. to Introduce the GENUINE IMPREOVED COM-

MON SENSE FAMIL
HMachine will stitch, hem, fell, tuck, quilt, cord, bind,
2 braid and embroider {n & most superior manner. Price

oaly $15. Fully llcensed and warranted for five years,
B“'c will pay $1,00 for any machine that will sew a
stropger, more deautiful, or more elastic seam than

*second stitch can be cut, and still the cloth cannot be
=pulled spart without tearing it

rom which twice that amount can be made. Address
SECOMB & CO., Boston, Msss. ; Pittsburgh, Pa,; Chi-
cago, Il.; or St. Louls, Mo,

everywocre
male and fe-

to $250 per month,

Y SEWING MACHINE. This

It makes the “Elastic Loock Stitch.” Every

We pay Agents from
per month and expenses, ors commission

ASBESTO

SHUSTER, Chatham Mills, Philadelphis, Pa,

Wanted 1n Crude State—any quan-
tity. Address ROSE.\‘TKE&}. &

AVELING&PORTER,

ROCHESTER, ENGLAND.
ROAD LOCOMOTIVES,

STEAM PLOWS (Direct traction),
LOCOMOTIVE CRANE ENGINES,

Agent—W. C. Oastler,

STEAM ROAD ROLLERS,
TRAMWAY ENGINES,

PORTABLE ENGINES.

MAHOGANY,

ROSEWO00D, WALNUT, WHITE HOLLY,
SATIN WOOD, HUNGARIAN ASH, AND
ALL KINDS HARD WO0O0D,

IN LOGS, PLANK, BOARDS, AND VENEERS,
GEO. W. READ & CO.,

Oftice, MIlI and Yard. 155 to 200 Lewis St cor.6th St E.R.

£ Orders by mall promptly and faithfolly executed.
i Enclose J. stamp for Cataloguc and Price List.

VO’) E’'S MILL. FURNISHING WORKS
J. are the largest in the United States. They make
Burr Millstones, Portable Milis, Smut Machines, Packers,
Mill Plcks, Water Wheels, Pulleys and Gearing, specially
adapted to Sour mills. Send for cataloyue. Z
J.T. NOYE & SON, Buffalo, N. Y.

SEND FOR CATALOGUE.

Boinds, A

B,
COMPANY @ Liberty st

43 Exchange Place, New York.

PATENTEE AND SOLE

PRESSURE BLOWERS & EXHAUST FANS

72 SUDBURY STREET BOSTON, MASS.
lLI.USTRAT ITH

,@%

ExeEnry WHEEL MACHINERY
for grinding Tools and Motsls, gum-
mlnﬁ Saws.cleaning Castings grind.
Ing Planer Knives perfoctly straight
—unequaled for thesterling qua Ity
of 1ta material and workinauship,
the durabllity of every nart. Ad-
dress AMERICAN TWIST DRILL
Now York,

Cco

Address

"PORTABLE BATHS

STEAM BOILER AND PIPE

coVv

Bayes ten Lo l‘acnl‘v lu-r cent,
0. foot E.mh Bt N, Y.:

ERING

CHALMERS SPERCE
: 1XR N, 2nd 51, 8t. Louis, Mo,

FORTABLE BATH €O, 130 South

B. F. STURTEVANT,

%, AMERICAN
’f’o%”’"a SAW CO. Q\\:@Q

’7};‘:‘ %o No. 1 Ferry St
b ~  NEWYORK. .
{0~ @O Q".\

MANUFACTURER OF

O ENGRAVINGS.

y

A BOOK FOR THE PEOPLE.
Underground Treasures.
HOW AND WHERE TO FIND THEM,

By JAs.0nTox. AM., Prof. of Nat, Hist. In Vassar College.

A book for Land Hoiders, Furmers, Mechanics, Specu-
tatora, Miners and Zadorersand allL.howaver unscientific,
Telling them plainly how to seek for Mineral Treasures,
how to recognize (‘.’!u(lu.:ulm. sud 1o know their value.

Y WIth 8 bit of window glass, a Jack knl!r.lﬂd_ common
sense, the owner of * Undarground Treasures ' can dlb_:
tingulsh ne arly all the minerals in the U nited States,
In cloth. §1.5," Sent by mail, post pald, upon receipt of
price, Clrculars free

DUSTIN

" GILMAN & CO., Hartford, Cenn.

RON PLANERS, E INE LATHES
Drills, and other Machinista® Tools, of superior qual

{ty, on hand, and fintshing, For sale low. For Descrip
tion and Prico address NEW HAVEN MANUFACTUR

{

——— —
- T, V. Carpenter, Advertis
DR T S York sty Advertislug Ageat. Adersie

‘The Harrison Boiler”

von years' servios In some
ments 1 New ‘.'nlhud and ru::mw
nqtnl from Fifty (o ¥ifteen Handred ll.m Fower,
l’l'l‘-'!n'&%.vl:dd orders ‘lr S the ssme parties,
J L4
"",ﬁ:" !',; ,.“,',,'_“"" Or hiss taken a pormanent place In
housand Horse P made and
no w’nmm with & M?:::A:;':e:::l Lo
All thn surface of Tlu\ Harrison” Botler s slthey af
generating or superheating surface, and when this m
entire renowal if can be made as good o ot un onliay
of only one Aolf the cout af @ news botier. 1L ean bw taken '
out and replaced by morely resoving the looss eka
| vorc
'

the top, withowt dlsturbing the fire {) brte
:vl ll:::oﬂr:n-lduu ln.. I't -'n:’?tl dllcnﬁlg::' L
o a out and replace the o WO
which, when worn out, if u‘:’am:‘:’nﬂ’:‘hﬂ,hna
can marcely command a purchaser af an iew,
As the current repairs Lo the Iron work of the s
Boller must eminate from the place where (4 s many.
factured, it lnimumla 1o Know just what these repairy
cost. wlm MO horse power [n ose, the AYETAED CONM of
repaim for this Jarge aggregate amonnts only 10 sbouy
one lAm'n-m.l .mmu: manth, which (¢ leas 1han one
per cent per annwm .t (Can po much be olher
lm'i'lr;'-'nrnﬂ-l | uu-tl'n this? U
arrison Hollers of sny size esn ordinarily be
:;;dlvmmrnc(lr'l;n?. -u';v uhle{ s given, as h’l! Il-l.‘.
ane o selting costl more
lh;l ::(-"hfnc’.mf:u' "m?;m‘:m.u ol “.‘ o
o ormation, cireu te., mus
made direet to the AR o b

HARRISON BOIL
BOILER WORKS
S Iphia, s,

EXTRA HE wt’sn Tools,
LUCIUS W. POND, MAN U FACTURER

reohter, Mass,
Warerooms, 8 Liberty Street, New ¥

A BTERBISS Agent.
INDEPENDENT

BOILER FEEDERS

SEND'FOR ILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO

HAMILTDN.H!D.
AMERICAN
Turbine Water Wheel

recently been Improved and sud
jocted Lo thorough lests by James
merson, Holyoke, Mass,, showing
higher average resolts than any Tur-
»; bine Wheel ever known. A fullre.

glolr‘t.Lsmz be obtatned of STOUT

TEMPLE, Dayton, Oblo.
INVENTORS & BUILDERS OF SPECIAL

TANITE CO.,
MACHINERY CONNECTED WITH

EMERY GRINDING,

o TANITE ExEar Mo ot tore (o Sl
A WEXL Is raplaly taking the

of the flie and the Grindatone. 1f you’vuh to uuhp- o
rrorcmmu in your Futo?. Foundry, MIlIl or Shup,
ntroduce our Emery Grin in%‘lluhlnc L and note
the saving on Files, agex. A judicious use
of Tanite Emery Wheels and Grinding Machinery will
more ¢t ¥ the cost In this year's work! Nothing
will shape, resduce or remore Metalso cheaply and quickly
as a Tanite Emery Wheel. The cutting points of « fie
are steel,and each minute’s use Injures its cutting td{u.
A Tanit Bmcr{.\ﬂeel never grows dull! Em.
eryis s substance harder than u:l metal! Wehave lalely
l;‘;rgdn&er?n:ru :#Sm :;ciw § lr:;)o‘am'%tm for
z ng. ces: §175 , §50, §60, ¥70, §75, §oe,
m.pi{lo‘.oua aod §175, Send b irealats aod Phote:

The Tanite Co.,

Stroudsburg, Monroe Co., Pa.

LUBRICATORS.
REYFUS' transparent Self-act-
ing Ollers, for all sorts of Machinery

and Shafting, are rellable In all sessons,
saving $9—95 per cent. e N -

ING LUBRICATOR for Cyllnders is
now adopted Ig over 10 R.E. In the U.S,,
and by hundreds of stationary engines,
NATHAN & DREYFUS, 108 Liberty st N.Y.

Working Models
And Experimental Machinery, Metal, or Wood, made 1o
order by Ji R \\'BR.\'EEE.E Centerst, N. Y,

NEW YORK SAFETY STEAM POWER CO.
30 CORTLANDT-ST., NEW YORK.
¥ SUPERIOR
STEAM ENGINES
AND BOILERS,

L
©

peculiarly ade
apted to al
purposes re-
quiring small
power, Moro
than 400 en~
ines, from 2t0
00 Imm-tow-
er, In uso, Send
for {lustrated

TERMS,

One copy, one year . R
Ono copy, six montha - 10
One copy, four months - 10
One copy of Sclentific American for one yvar, and
one copy of engraving, * Men of Progress™ - 100

One copy of Sclentific Amerioan for ono year, and
one copy of * Sclence Record,” for 150

Remit by postal order, draft or express,

The postage on the Sclentine American Is fve centsper
quarter, payable at the office where recelved. Canady
subscribors must remit, with subscripiion, 3 cents extn\
10 pay postage.

Addross all lotters and ma¥e all Post Office orders or
drafis payable to

MUNN & CO,,

87 PARK ROW NEW YOR¥.

FTHE * Sclentific American * is printed with
CHAS. ENEU JORNSON & CO."S INK, Tenth and

ING CO. New Haven, Conn.

Combard sta,, Philsdelplils and ™ Gold st. New York,
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e

NEW DOUBLE SPINDLE IDRILL,

We present herewith an engraving of a spindle drill which
s been recently introduced into tho market, and which, we
Jearn, is coming Iargely into use for lccomotive and rail
road shops. The chief point of advantage to be noted is
that both drills, having an automatic feed, can be attended
br a single workman. The drills are also entirely indepen.
"”; of each other, and both can be moved to either end or
any point in the frame. The table is so arranged as to rise

o=
% M" i - m-!m"i-h!r |

and fall to wuit the work to be operated upon. The 100l is
Galmed to have wll the advantages of two complete drill
Presses. The side frames of a locomotive may be placed
#pon the table against an angle plate, and all the holes, for
nine feot, drilled without moving the work ; this, we under-
#tand, has been accomplished. The table is made long
enough to move the locomotive frame on end to drill the
balance of the holes. ¢
Tho machine has also been found to save n grest amourt
of labor in drilling the bottom rings around the locomotive
boiler furnace, where many holes have to be placed. It is
Sated, by & party using two of these drills, that one man is
running all four of the spindles on water bottoms.
ToMr. W, 8. Hudson, superintendent of the Rogers Lo.
“omotive and Machine Works, is due the creditof having
foggested the idea and produced the plans which were the
‘riginal of this machine. For further information address
Hilles & Jones, makers of machinists’ tools, Wilmington, Del:
An Invention Wanted,
‘WI, L. L. B, eays: * Plowshares, as now
used, are enough o make any farmer complain, especinlly
It they are stoa] onew, which are generally ruined after being
ned once. . The east steel ones will not scour in black
lands, Why could not the share be made swaller, so that it
would not be necessary to weld & plate of iron on it? The
ﬁ,,.lnlﬂnl‘ln be made of two pleces, and the point
Meed in somoe way to fasten the shere. Plugs or wedges
08ld be used instead of bolts, which aro so placed that they
.(.Hb unserew. Would not such a contrivance be as
: as the movahle saw toeth? I thinkso, If such a
ould by made, it would be one of the most paying
d

Patent Bath Tuab for Birds,

Tho shyness of birds in performing thelr ablutions is well
known; but until A, D, 1873, no inventor has applied his
powers in belinlf of the feathered tribe, and they have been
obliged to wash themselves in public. Cage birds have
espocially suffered in this respect, bat, if their owners are
sensible, they will suffer no longer. Mr. G, T, Peters, of
Jersey City, N. J., has Iately patented a bath tab for birds,

in which a hood covers tho water dish, The entranco is at

£3 per Annum,
IN ADVANCE

which, when the vessel Is being emptied of its lquid, are
pressed upon by the bail, thuy holding the Jid in place, On
the side of the pot is made a projection, to which a handle is
applied and the utensils thus readily rilted. Patonted Sept.
17, 1872, by Mr. W. W. Tice, of Californis, Ohio.
—— e
The Origin of Mountains.
Professor James D. Dana contributes to the American
Journal of Science and Arts a very learned treatise on some
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NEW DOUBLE SPINDLE DRILL

one end only, and birdy creeps therein, as into a diminutive |

bath room, to enjoy a swim, without spattering the cage, in
water not solled by matter falling from the perchvs,
e ——— - -

{MPROVED COOKING VESSEL.
This is an ingenlous device, which may be oaslly armnged

i

in connection with sny ordinary pot, serving te retain the
1id while draining the water from the contonts, It consists
in attnching to the cover two lugs or eare, A, by which the
bail is supported in convenient position for grasping, sod

results of the earth’s contraction from cooling, including =
discussion of the origin of mountains and the pature of the
earth's interior. In speaking of the Kinds and stracture of
mountaing, he draws a hitherto neglected distinetion be-
twoen: 1, A simple or individual mountain range or muass
which is the result of one process of making, like an individual
inany procesa of evolution,and which may bedistingulshed as
amonogenetic range being one in genesis: and 2. A composite
or polygenetic moge or chain made up of two or more mono-
geootlo ranges combined. The Appalachian chain—the
mountain region along the Atlantic border of North America
—Is & polygenetic chain and consists of several other mngoes,
principal among which are the Green Mountalos the Allegha-
nles and the Highland, including the Blue Ridge and Adi.
rondacks. Of these the first was comploted essentinlly aftor
the lower silurian era, the second immediately after the car
bonlferous em, and the third are pre-silurian in formation,
Mountain making is shown to be very slow work., After
the begining of the primordial, the first period of disturb-
ance of North America of special note was that at the close
of the lower silurian, when the Green Mountalns were fin.
ished, This interval between the beginning of the primor-
dial and the metamorphism of the above range was at least
10,000,000 years. The next epoch of great disturbance in
tho samo Appalachian region was that at the close of the
carbonlferous ers, in which the Alleghanics wore folded up;
and altogether it is stated that the Appalachians were at
least 35,000,000 years in making., The displacemonts of the
Connectiont river sandstone and the accompanying igneous
ojoctions, which oocurred before the cretaceons e, took
place for some 7,000,000 years after tho Appalachinn revo.
lution. Thus it is demonstrated that the lateral pros.
sure resulting from the earth’s contraction required an ex.




8

‘ era in order to accumulate force fRcient
1o m oo u general yielding and plication of ‘::’ °""""‘"‘
of the beds, and to start off a new range of pro™ ont elova-
tlons over the earth’s crust, g
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THE DIGESTIVE AFPPARATUS.

It bns rightly been said that the greatest object of study
for man is man himself; this is true in a physical as well as
in & moral senge. The human body, indeed, is almost a
universe in itself, including many kinds of physical appara-
tus, statical, dynamical, Lydraulic, chemical, optical, elec-
trical, ote. The system of bones and muscles: gives an ex-
ample of the most perfect statical and dynamical arrange-
ment ; the heart, arteries, ete., of an admirable system of
hydraulic contrivances; the digestive apparatus is a most
complete chemical laboratory in itself, by which the mate-
rial called food is metamorphosed into the living tissue of
whieh man consists, We have, ona former oceasion, glanced
over the most striking features of man's hydraulic system,
of which the heart is the main organ; let us now take a
glance at the chemical laboratory which we carry with us, of
which the stomach is the main organ, and which, as wellas
the cirenlation of the blood, is carried on incessantly, inde-
pendently of onr will and, when perfect, even without our
knowledge.

The stomach is only one of the organs necessary for di-
gestion. This operation, indeed, commences in the mouth,
and exiends nearly thronghout the whole length of the so-
called alimentary canal, which is sbout twenty-five feet
long, and presents a surface, to be acted upon by the food, of
some 4,000 square inches. In the mouth the food ander-
goes two operations, one mechanical and another chemical.
The movements of the teeth, aided by the tongue, grind it up
inio small particles of proper size, while the simultaneous
intermixture of the liquids secreted from tiree pair of sali-
vary glands constitute the first chemical operation. Coated
with a glary juice, the food passes along the sophagus into
the stomach (which is only an expansion between the cso-
phagus and the duodenum); this consists of three coats, one
mucous, one muscular, and one serous, which is exterior.
The interior or mucous coat has & velvety appearance, and
is folded in wrinkles, #0 as to admit of much extension,
‘When thus extended, certain appendages are stimulated and
socrete three more liquids required for digestion. They are
the gastric, pancreatic, and biliary juices.

The chemistry of these different agents, in the process of
digestion has, during our time, been most minutely investi-
gated. The saliva consists of a mixture of liquids, which
differ for each of the three pairs of glands from which
they originate; to these a fourth liguid is added, the buceal,
proceeding from the lining membrane of the whole mouth ;
this mixture has the capacity of changing starch into grape
sugar and, further, into lactic acid, which is essential to nor-
mal digestion. At the same time, the atmospheric oxygen
is entangled in the saliva during mastication, and exerts an
important influence In promoting the action of the saliva
and gastric juice in the stomach.

The practical lesson which we draw from these well estab.
lished facts are most important in a bygienic point of view.
1t deeply impresses us with the importance of well chewing
our food, and with the injury which we do ourselves by eat-
iog hastily, by washing down imperfectly masticated food
Wwith water, tes, coffee, or something worse, and (which is
the most injurious of all) by Indulging in the bad habit of
spitting, and thus intentionally wasting one of the main sub-
stances required for s healthy digestion. The result of the
Iatter bahit is a reduced quantity of urine secreted by the

_ Scientific American,

Kidnoys, and a consequent inerease of the mline ingredients
In tho saliva, the salivary glands being thus induced to take
up part of the functions of the kidnoys; and, as Dr. John
W. Dmaper very forcibly remarks, the dirty habit of pro-
fuse spitting results in ‘“ a partinl conversion of the mouth
Into an urinary aquednet.”

Another important fact has been discovered by pliysiolo-
gista, nnmely, that the saliva of an infant, before it has its
teoth, is Ineapable of converting starch into sugar. This ex.
plains at onee why all attempts of substituting farinnceous
food in place of mother’s milk, in tho ease of infants, inva-
rinbly fail; such ehildren cannot digest starch, and are un-
derfed, or oven starved, dying finally of marasmus. Starch,
arrowroot, sago, tapioea, ete., are useless, beeause indigesti.
ble, for children before they have cut their teeth,

The gastric juice, which is the principal ingredient for di-
gestlon, consists chiefly of the solution of a substence which
has been called pepsin, and is remarkable from the fact that
it contains nearly two per cent of nitrogen, s larger amount
than any other substance in the body. The gastrie joice be.
haves, chemiecally, like o very strong acid, dissolving zine
and iron under evolution of hydrogen; end its digestive
power is impeded by the presence of any alkaline salt, while
it is increased by the presence of fat.

The interior mucous membrane of the stomach, in which
this gastric juice performs its functions, is reticulated ; and
at the bottom of each compartment are the mouths of the
#o.called follicles which, when seen under the microscope,
resembles the fingers of a glove; and every stomach con-
tains porhaps a million of them, each performing its absorb-
ent function, as the polype extracts the nutritious paris of
the food which he envelopes with the bag of which he con-
sists, rejecting afterward the undigested portion. A human
stomach may thus be considered az a colony of polype, which
do not labor for their own sole benefit, but (under the control
of the vitality of the individual) for the good of all, and
of the body which they are destined to maintain.

THICK CYLINDERS, X

A cylinder exposed to internal strain, if composed of elas-
tis material, is stretched before rupture. The inner portion
of the cylinder is stretched more than the outer; and the
amounts of extension of the inner and outer portions will
vary as their lengths. For instance: if the cuter circumfer-
ence of a cylinder is three times as great as the inner circum-
ference, and, by the application of pressure, the inner cir-
cumference is stretched one thirtieth of its length, the outer
circumferenee will be stretched one ninetieth of its length.
It is easy to see, then, that all parts of a cylinder do not bear
equal portions of the strain, and that the interior may be
stretched to the point of rupture without an excessive strain
being put upon the ounter portion. It is found that the
resistances of the different portions of a cylinder, subjected
to internal pressure, vary inversely as the squares of their
distances from the center; and an application of this princi-
ple will give the following rule for determining the rupturing
strain per square inch: Multiply the tenacity of the material
in pounds per square inch by the thickness of the cylinder in
inches, and divide the product by the sum of the thickness
and the internal radius in inches.

This rule may be thus expresssed: P—

Pt

r+t
the rupturing pressure per square inch, T, the tenacity of the
material, t, the thickness, and r, the internal radius. Where
the thickness is small in comparison with the internal diame-

ter, Ttk is nearl ual to

, where P is

t e
, which is the formula

usually employed to find the bursting strain of a thin cylin-
der, such as a boiler. This will give a good idea of the dis-
tinetion between thin and thick cylinders,

In our columns of ““ Answers to Correspondents ™ in this
issue will be found a question relating to thick cylinders.
The dimensioes given are: T=16,000, {=35, r=4; and by an
application of the rule, we find the rupturing pressure per
16,000 < 5
T e 8,8880 1bs.
the thickness of this cylinder, the strength is increased very
slowly in comparison; and it is a very common practice, in
constructing thick cylinders, to place bands on the outside,
to compensate for the small resistance to rupture offered by
this portion.

square inch to be By increasing

-

PNEUMATIC FOUNDATIONS,

Colonel James B. Eads, well known to our readers as the
engineer of the St. Louis bridge and other important struc-
tures, addresses a letter to Engineoring, in which he takes
issue with Colonel Roebling regarding some statements re-
Intive to the pnenmatic foundations of the East River bridge,
made by the latter gentleman in a pamphlet recently pub.
lished. The disputed point relatos to the position of the
air lock within the shaft in the calsson, it being placed nt the
bottom and within the air chamber, making ingress nnd
egress much more convenient than by any previons method,
rendering it unnecessary to mako the shaft airtight, and,
besides, having many other advantages which need not here
be enumerated. The ides of this improvement is, by Colonel
Rocbling, ascribed to Lord Cochrane, whom he states pro-
posed it in 1831, and also to Wm. Bush and G. Pfanmuller,
who subsequently brought it forward at intervals of some
ten years; but he adds: “It remained for Captain Eads, in
his 8t. Louis caissons, to make the first practical application
of the same on a really large sealo in this country.”

Colone! Eads, in contradicting the above, asserts that
Colonel Roebling appropriates his plans without ncknowledg-

same as introdneced by‘!’hl_tulmﬁ-'
claims the origination of the ides, and n

tion, and hence canxiders that Colonel Roebling dows ki
injustice in not giving him the credit (o which he In 4
entitled. TN

Tn the ordinary manner of making Nght-colord gelatin
thin skins, sinews, cartilages, and bonos sre employed, which
must be treated with muriatic acid and lime before belng
dissolved. These have farnished a good srticlo, but ata.
high price. The expense of this process thereforo indnred
F. Henze of Berlin to thoroughly investigats the subject of
Its manufacture in the hope of producing an equally good
article at a lower priee. The material employed was the
brown, or almost black, glue of very poor quality, whicl iy '
by-product in a Berlin neatsfoot oil manufactory, and which
solls for 85 per hundredwelght. This substance doss not
swell up in eold water like glne, but forms & gummy mass
dissolving as a thick, sirupy liquid, not very ldheulvobn;
resembling that of which printers’ roliers are made. 14 iy
now used only in making eardloard and as & dressing for
very dark-colored fabrics.

In preparing this glue, the feet are first freed from hoofs
and the more solid bones of the leg, which are used for turn.
ing into buttons and ornaments, and washed. They are
then exposed for three hours to the action of superheated
steam under a pressure of 2 atmospheres in & closed veasel ;
and after standing quietly half sn hour, the liquid is drawn
off. After skimming off the supernatant grease, the strong
ammonincal glue eolution is strained and evaporated on a
steam bath, and then farnishes the before mentioned black.
ish glue. ‘When perfectly dry, it is very brittle and easily
rubbed off between the fingers. Attempts to bleach it have
yielded unfavorable results. It shows that it is already de.
composed and is no longer gluten, or contains only very lit-
tleof it. A large quantity of sulphurous acid partially
bleaches it, but to employ this on a large seale would involve
many technical difficulties. The fragile apparatus for mak-
ing sulphurous acid would soon be broken in the hands of
the workmen. Sulphite of soda could be dissolved in & very
dilute glue solution, and then murintic acid sdded to de-
compose this salt, if the quantity of the sulphite of soda re-
quired were nottoolarge; but 50 kilogrammesof glue would
require at least 2,500 grammes sulphite of sods and 2,250
grammes muriaticacid. The salts formed, whichare sulphate
of soda and chloride of sodium, as also the free acid, would in
no case increase the quantity of glue,but on the contrary would
render it utterly useless formany purposesin the arts. The
process of bleaching with mineral acids would also destroy
the iron evaporating pans, so that this method must be given
up entirely.

All attempts at giving to the glue, when finished, the col-
or desired having failed, no other course remained but to
nscertain the cause of its becoming so dark-colored. The
presence of sulphur and of considerable quantities of am.-
moniacal salts in the glue solution was too striking to escape
notice very long. They conld only have been caused by al.
lowing the steam to act too long and too violently, whereby
not only were the cartilages and gristle converted into glue,
but the hair too had been dissolved, and thus caused the
dark color. In order to reduce the decomposition of the
glue and formation of ammonia to a minimum, the process
may be varied in such a manner that, instead of drawing off
the contents of the digester once at the end of three hours,
they shall be drawn off hourly. On standing a little, the
grease rises to the top and can be skimmed off, and then a
quantity of fresh wood charcoal mixed with 25 per cent bone
black is put into the liquid and left over night for the pur-
pose of absorbing ammonia and other impurides. The fol-
lowing morning it is heated to the temperature at which gel-
atin melts, abont 70" to 85° Falr., strained and evaporated
to the desired consistency. The amount of churcoal neces-
sary is nbout 4 per cent of the quantity of gine in solution.
The odor given off by ¢vaporation after it has been purified
with charcoal is quite plezsant and resembles that of bouil-
lon soup, while that given off by the former mothod is one
of the most disagreeable smells that ever polluted the atmo-
sphere.

Glue propared in this way answers all the requirementsof
a first class article.  Even in thick Isyers the color is a pale
wine yellow, and it-possesses o high degree of elasticity. It
has neither smell nor taste; and being always prepared from
fresh material, it can be employed for all the purposes of so-
called gelatin,

THE SPECTROSCOPE SIMPLIFIED.

Professor C. A. Young of Dartmouth College has recent-
Iy made some interesting experiments in substituting fine
ruled metallic plate in place of the pr'sms in a solar spec-
troscope designed for the observation of the solar promi-
pences through the C line. The grating was raled on spee-
trum motal by Mr. Rutherfurd of this city, the lines being
wi'xo Of an inch apart and the ruled surface covering some:
thing over a square inch. Professor Young says: Combining
this with the collimator and telescope of a common chemical
gpectroscope, we get an instrament furnishing a spectrom of
the first order,in which the D lines are about twice as widely
soparated as by the flint glass prism of 00° belonging to the
original instrument. In the neighborhood of C, the dis-
persion is nearly the same as would be given by four
Tho outline of the chromosphere and the f{orms
of the prominences were as well seen, both in spectra of the
first and third order, as with the ordinary instrument. The
spectrs are somowhat fainter but their appearance is not in.
Jured. :

President Morton,of the Stevens Institute,

prisme."

informs us that

ment, and then leads the pablic to suppose thet they are the

THE PREPARATION OF OELATIN, AERa
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» testod a similar mlNl plate wilh like uhahmnn
" He that, the ruled plates may be dupli

‘”vmwmg. and thus readily furnished by opti- | or river, the more bulky and less costly articlos will take

“' far below tho expense of a tran of prisms. | the cheaper way, thereby reducing the amount of froight

uetion of spoctroscopes at a very low price may | deliverable or taken by these channels when the carals and
W‘M all who dealre MAY possess them. rivers are open to navigation; and so nearly the entire coal |

P production of the country Is brought forward to tide water
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- lﬂ of the ing Contennial; Boston, probably, “Lnuld years past except In the increased accommodations \\’.hlrll 'l'l?n
“ rapid growth of the busineas has eallod for. The Ecle

a gigantic show, had not her triple infliction, in the W : g iy o
““maumm Jubilee and the two big fires, exhausted ml\r.(-:n :.-xum.n) [ .lw- ‘,;utl now, as n{ﬂ;lnr{}. ruln: 'nl'l. 't.
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P Loalsville, doubtless, alao; and even little Newark, not shipped, on canal boats, barges, and lightes, to the deliver
&4 b i g 5 ing points in New York. The number of eattle daily re

of her manufactures inaugurated in 1872

City of the Weat " proposes (0 ** celebrate ™ the second anni-
yersary of her scorching by a grand Inter-State Industrial

which the Land Owner says is to be the ‘“ crown.
* of that momentous occasion,

ing glory

The building, which will be of a very ornate design, will
occupy & portion of the lake front at the foot of Adams and

Jackson stroets, and will bo 800 feet long by 200 feet wide.

\ The main walls will be 24 feot high and composed of brick
and the center will be surmounted by & dome 160
oter. Thero I8 to boa grand ort
| the center of the building a large
‘ mqln will be placed. With the execoption of the brick
' used in the walls, the entiro superstructure will be built of

§ wdgias,
! feet high by 50 feet in
, botwoen which an

and fron. It is the futention to have the edifice com-

plﬂdby September 1, so that  large force of workmen s
employed and the work s being pushed forward as rapidly

s possible.

In regard to the Exposition itself, the programme will
goon be issued, and it may be sufficiont to state at present
thnt the plan embraces n reprosontation of the products of

(“ “every branch of art, including liberal and fine arts; the pro.
~ eesses and products of every species of manufacture, together
with collections, models, drawings, ete., illustrative of the

sciences.  No more comprehonsive scheme could be devised,

except that it does not include live stock, nor such operations

and processes relating to ngricultura as require to be con.
~ ducted and shown in the opon air. It is intended to be a re-

~ fex, not only of practical art and manufactures as they are
found in this country, but, to a large extent, of those of

- -'dnhgo,ullnw,ninhuhuloudmmom

Chicago are included smong the officers and stock holders,
———

» mm OF NEW YORK CITY ACROSS THE
NORTH RIVER.

mwama and general merchandise constant-
s bwngnonldonxl from New York city is so gmt that
any staternent of the business, by simply giving totals, can
hardly be taken in by those unaccustomed to the vastness of
the commerelal transactions of thepresent day. The money
represented, in the moving merchandise which constitutes
 the basis of the commerce of New York with foreign coun-
~ tries alone, i briefly tol 1 ia the statement that the declared
value of the imports and exports at the port of New York
is apward of eight hundred millions of dollars annually;
‘but in this estimate, of course, the vast amount of freight
which is annually handled in supplying the wants of home
‘consumers a8 furnished by home producers is left entirely
out of the quostion ; sud this, it is safe to sy, is in bulk, ox
s probubly In value, far greater than the traffic directly
- nonnected with the export trade.
 from the highly important arteries of communication
ch connect New York by rall with the north directly and
ice west over the Hudson river at Albany, and thoso whivh
o sume work as between the commercinl metropolis
d States, ns well ag the great extent of
portation np the North river and thence through
other canals, the shipping in the Sound and to
‘south, along the Jersey shore or through the canals in that
vinwaro, Maryland, Pennsylvania, and southern Now
“wo say, from nll these facilitios, all of which
most convenient to land goods on New York plors
e doors of its warchouses : there are tho moro im.
Tines of railways, stretching west and south in every
over the country and all having their proper ter.
w-ﬁm of the North river, whence their | and
d for shipment over the river, or tho
bullt for that purpose. This not
~ but the expenso for transportation
| of the route is great, vastly beyor.d
‘“ﬂlﬂ]mwﬂoﬂo(m distr,nee

. W taken westward, va
bundred cexs coming in on

s one third of this business. As

o ’
Bl L

.”ﬁu, is busy endeavoring to celipse the admirable
S We
4 have been waiting to hear from Chieago, and our cxp«uuon
 jent last gratificd.  Rebuilt from her asbes, the “ Garden

~ Mr. Potter Palmer is president of the company managing
{lio enterprise, und a large number of the leading citizens of

*llnu which are situated to geliver
o Jersey shoro aro the Grie, the
Nich rans the Camden 8 ad Amboy
N.' Jm ',anu.] apd
The 10l,1 amount of

ng out; while at other timos
s all throug tha Bouth even to

kind of merchandise
that, where there is compoting water transportation, by canal

ceived by this road Is very groat, and it has oxtensive cattle
yards at Weehawken, about four miles abave Its main depot
at Jersey city, with a track running there, whenee the cattle
may either be taken by the cattle barges or be driven by
droves across by the ferry landing at 424 street, New
York. As might be expected the cost of transportation
over the river forms a considerable item in the running ex-
penses of the road, not including the extra handling, which
must increase the amount by at least fifty per cont, being re.
ported at §184,514 for the year 1800; though from this sum
must be deducted tho profits of the Pavonia ferry, thoe gross
earnings of which for the sume porlod woere §34,528,

On the barges now used by the Erie company 8,000 bar-
rels, or 80 car loads, of flour can be transported at once. On
some days 200 car loads of flour alone have been delivered
by this road at Jorsey City, For other kinds of freight the
facilities wounld be compnrative both as to bulk and weight,
For o carlond of cut meats, such as hams, shoulders, bacon,
ote., 36 packages is the rule, or fifty barrels of whisky, or
about 1,000 sides of leather, ote,

On the Peonsylvanin railroad, which runs the Camden
and Amboy and the New Jorsoy railroads, nearly all the
freight, and all of that brought by fast expross lines running
over the road, is delivered in New York without breaking
bulk. The cars are run on what are called car floats, earry-
ing eight to ten cars each—four or five on a side—nnd these
are towed over to the depot on the New York sido, and taken
back in the same way. Theso car floats are simply large,
square built, flat boats, and not very expensive; but as the
business of this line and its connections is very heavy, acd
it also includes the Delnware and Raritan eanal, quite an
extensive fleot is needed for its business, which includes
four freight steamers, fourteon towing steamers, six freight
barges, ten car floats, tweniy schooners, twenty.one conl
barges, and seventy seven canal boats,

The Now Jersey Centrul and the Morris and Essex rail-
roads, also large carriers of freight to and from the New
York market, do not run any cars over the river, although
there are several fast freight lines ruoning over the former
road under special contracts, which have their cars floated
over the river by the same means as the Pennsylvania
road, so that they do not break bulk until reaching New
York city. The bulk of the carrying, however, on these
rosds, between New York and the Jersey shore, is by means
of canal boats, lighters, barges, and freight steamers.

It might be supposed that no small proportion of the freight
delivered and taken by these roads would be accommodated or
supplied from the large number of ocean steamers which now
have their landings on the Jersey shore, thus saving the ex.
pense of handling and shippiog over the river; but this is
true only to a very small extent. A very considerable pro-
portion of their outward bound freight, especlally in the
summer season, is furnished direct by canal or steambost
lines from the Intorlor, and substantinlly all that they bring
liore 18 first taken to stores In New York city, or to the bond-
ed warehonses, whence it is subsequently withdrawn to the
atores.  That which is imported in bond for the interior might
thus go forward, but the amount is too small to render ne-
consary any specinl accommaodations for it

Tho total cost of passenger and freight ferringo for the use
of railroads having thele termini on the west bank of the
Hudson can only boe estimated, as these ferries also serve for
the accommodation of a local business, though established
and run mainly for thelr several railronds. There are eight
passengor forvios, with boats rauning on cach at intervals
varying from ten to twenty minutes, Estimating the num
ber of bonts neeensary to carry on this business, or counting
the number of passengers at a fixed price each, we think we
are quits within the mark in considering the cost of passen.
ger ard freight forriage over the North River at fully two

and 7 half milllon dollars annuslly,
- -
THE AMERICAN INSTITUTE FAIR,

Wae call the attention of our readers to the advertisement
in another column, announcing the opening of the forty.
socond Annual Fairof the Ameorican Institate, at the building
of the assoclation, on Third avenuo, between 63d and Gdth
streets, in this cliy, on the 10th of Soptember nest,  ft will
b notleed thata ehange has been made in the manogement
of tho exhibition, and that the nsual communications are to
bo addressed to the general superintendent, Mr. Charles W,
Hull,

We take the prosent opportunity to urge upon inventors
and manufacturers, intonding to contribute, tolose no time in
prepuring tholr exhibits, securing space snd comploting the
necessaly prolimluary arrangements, There Is no excuse
for the steto of chuos which has marked the opening days of

to San , it is obvious | the Fairs of tha past four or five years. Timely notios has
oy earry mugt include almost every | this senson boen given, and it exhibitors do not take advan.

— e ——————

known: it Is, also, equally apparent hu.n of it they must -usrnb-lbn unfinished condition, lessened

advantages, and consequent temporary lack of pablic Inter.

est in the exposition mainly to their own neglect,

- -—
A New Flire Escape.

A new extension 1sdder for enabling firemen and others to
onter and escape from barping bulldings was recently tested
in the City Hall Park in this city. A ladder is set on & foar
wheel truck and is composed of sections rangiog from eight
to twelve feet in length, and stands independently of any
building. The sections are mortised together and fastened
with bolts and pins in a horizontal position. When secared
they are raised perp ndicularly by cogz whesls and ropes,and
the track is made steady by suspended weights that may be
increased at will.  Two of these aerial ladders were experi.
monted apon, the long=st one of whijch reached 125 foet, was
about three feet wide at the base and tapered to eighteen
inches at the top. The rungs werea foot apart, and side
fastenings were arranged to form a rail when the sections
were united. It took seven and s half minutes to place the
apparatos in working position. By means of a block and
fall on oneof the sections, a firoman was hoisted in & canvas
bag to the roof of the City tHall,and afterwards a lead of hose
was carried up, strapped to the joints, and a stream thrown
from the summit of the ladder. The tests were quite sae-
cossful, though rather abraptly terminated by one of the
firomen falling and sustaining severe injaries. The inven-
tlon i the propurty of Mrs. Scott Uda. an Amagjcan Indy,
the wife of an Italian gentleman, and was first {atroduced
in Milan, Italy,

SCIENTIFIC AND PRACTICAL INFORMATION,

NEW STEERING DEVICE FOR WAR VESSELS,

Mr. N. Scott Russell proposes to place the tiller or yoke
under t':e water and connect it through tubes to the steer
ing apparatus. The advantages to be gained by this ar-
rangement are complete protection of the tiller from shot,
the tiller can be made of any length, and the afterpart of
the vessel need not be armored, thus lightening the endsand
lonving & great weight to be disposed in thickening the ar-
mor over the vital parts of the shnp. or increasing th e amount
of coal to be carried.

* NICKEL.

Within the past three years, more especially since the
discovery of practical methods for electro plating with
nickel, the demand for this metal has greatly increased, and
its price has advanced. It has risen from $1 to £3.75 per
Ib., and its expense has become 50 great that a substitate
for it in the artsis now sought. A good substitute, it is sta.
ted, may be found in the metal manganese. Dr, Percy, in
n lotter to the London T¥mes, states that 20 years ago he
made an alloy in which manganese was used in place of
nickel, and the resemblance of the alloy to the ordinary Ger-
man silver was perfect, Copper 73 per cent, mapganese 25 per
cent, makes an alloy resembling Gersan silver, and better
in its qualities, By the improved process of Hugo Tamm,
heretofore described in the SCIENTIFIC AMERICAN, mangan-
ese may be much more choaply produced than nickel.

EXPERIMENTS ON THE RESPIRATION OF FISHES,

M. Quirquand arrives at the following conclusions: 1st.
The quantity of oxygen absorbed is proportional to the unit
of time. 2d. The relative power of respiratory labor in
fishes diminishes with the weight, 8. The rpecies has but
Jittle influence on the activity of respiration. 4. Carpsof
two pounds weight breathe from seven to nine times less
than man, for the same period and unit of weight of living
substance. 5. Fishes bave acutancous respirazion, as recog-
nized by Humboldt and Provengal, but it is feeble.

THERMO-DIFFUSION.

M. Jedderson says, in Poggendorfl®s Annalen, that if a por-
ous body be made in the formof a diaphragm and each face
be exposed to a different temperature, a current of gus is im-
mediately formed from the colder to the hotter side. The
author idwra this phenomenon as entirely differing from
ordinary diffusion, and proposes to distinguish it by the
name heading this paragraph,

NEW WOOD CARVING PROCESS.

M. Lanteigne, says Annales Industrielles, has invented a
machine for producing wood ecarvings at the rate of a yard &
second, and ata cost of about one per cent of those exocuted
by hand labor,  The operation consists simply in passing
the wood between cylinders forming matrices. The material,
it is stated, is not deformed, and greater density s given to it
Ly the pressure, while the sculpture Is as delicate as that
made by the chisel, The process can be used for producing
cornices, furniture decoration, and similar ornamental work.
TRANEMISSION OF PICTIISIS PULMONALIS THROUGH DIGESTION

M. Colin says that, aftor experimenting upon some thirty
animals, he bLas determined very clearly that the idea
that pAtAisis pulmonalis can be transmitted through asing
the flesh of animals affected with tubercular diseases is er-
roncouns. Such maladies are never inoculable through the
dligostive organy, and heneo the employment of the meat of
phthisio anlmals doos not offer the danger generally sup-
posed.

FURIFICATION OF NYDROCHLOBIC ACID,

M. Engel mtroduces, in 1'08 quarts of hydrochlorie acid, 60
to 75 grains of hypophosphite of potash dissolved in u little
wator,  After an honror tiwo the liguid bocomes yellow and
then brown, and a precipitate Is deposited more or less
abundant according to the degreo of impority of the acid,
At the ond of about forty-cight hours, the deposit ceases and
the clear Mquid above ls decanted off and dladlled. The
scld thus obtained Is completoly free from arsonic.
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Wa continne, from ;mggi 17, 1872, tho so
ries of lllunmt.ioun of silkworms which :;:""ll‘;l""“ "‘t‘ onk,
and which aro now bolng acclimated ‘; 9 lu ted Statos,
Our IlNustrations and description mE"‘Jm the fourth An.
nual Report of Charles V. Riley, Stat€ ntomologist of Mis.

souri, A pe
THE YAMAMAT SILKWORM—.¢taon? [Antheraa] Yama-may,
Bombdyeida.)

Gudr-Mén. (w?:'p“::'m e
ative of then ern parts of Japan, It
fe.g;l:::r:‘p::l:anol ank knowh bOlluﬂcal]y as Quercux ser:
rata. s silk is pmdumd in Jarge quantities in its native
country, and already forms a8 ‘_”“dc of export. It has beon
fonad more difficalt acclimatize than the allanthus worm,
and but indifferent sucons® has attonded its culture. Yet
th e are striking exceptons, and in Austrin it has been suc-
cessfully reared in erable quantitios for several years.
It js. withal, so valusble
an insect that further trial
is fally justified. h‘mor.
joa it has been €Xperi.
+ ented with oaly since
1S58,
Mr. W. V. Andrews, of
New York, who has taken
t interest in the intro-
5::5@ of foreign silk.
worms, £ives me the
encouraging information
that, in 1871, nearly 800
cocoons were obtained
from about 1,600 egs, in
the vicinity of New York.
Yama-mai undoubtedly
belongs to the same natu.
ml genus as Polyphemus,
which it closely resembles
in habit and appearance.
Its culture may be carried
on in the same manner as
that of eyathia, and it will
suffice here to point out such of its peculiarities as will guide
in its management.

%__‘5

Fig. 3 —rue yaMa-MAT SILKWORM.

o
o

The egg is rather larger (Fig. 2 shows it of natursl size
and magnified) than that of Polyphemus, less fiattened, and
of & pale straw color with a pinkish tint. It appears brown
from befng morn or less thickly costed with a brown tena
clous gum, which msy be washed off by any uikaline fluid.
The eggs should be kept over winter in & temuperatare never
higher than 40" Fab. When hatehing they should be mois
tened or kept in & moist stmosphere.  Ax in the ease of our
Ameriean tent eaterpillar, the young larva is fully developed
within a month after the deposition of the egg, and passes

The cocoon (Fig, 1) s Inrge, hoavy, and handsome, and
requires o full woek for Its complotion. It is formed within
n single leaf or within several drawn together and attached
to atwig. It is oval and usually of a bright golden yellow
color on the outalde, though nearly white inside. Thoso
raised out of doors are moro groon, while those reised in-
doors are more yellow, and whito gpecimens have already
been produced,  The silk is strong and valuable; it bleaches
well, and may then be dyed; fower threads are required to
moke a strand than in that of mord, and it unwinds with
perfect facility by the ordivary process. It shows its affinity
to that of our Polyphemus by the gum which surrounds it
containing a chalky or calcarcous substance which may be
noticed upon tearing or rubbing the cocoon.

The moth (Fig. 2, male) is magnificent in point of size and
color. The front wings are broadly faleate, and more so in

the winter in a curled.up, qulescent mate within the ege
shell. !

The worm thrives best in an stmosphers that j= cool, moist, I
ond shady, and the heat, if it can be controlled, shoald not
excved 80° Fal. It js a lazy slothful creature, and often rests
for hiours in the position given in Fig. 3. As we learn from
Mr. F. O, Adsms, who has made an Interesting roport on the |
oulturs of this species, the eslor of the more mature worms
20 thoroughly eorresponds with that of the leaf on which
they aaturally feed that they can with difficulty be detected
while clinging, motionless, to the branches and loaf stoms
They are of & beautiful clsar green, with generally two xil
very spots each sido on the fifih and sixth joints, and a pale
yollow line running slong the sides. This line, with the po
sition which the worm sometimes assomes, strengthens the
resomblance to the leaf, and I reproduce a rough outline
(Fig. 4) from Mr, Adams’ Report, which will well convey this
resamblance 10 she reader's mind—the worm belng outlined
ot oo,

The life of ghe worm lasts from 50 to 80 duys, nnd It feeds
an all kinds of oak, but prafers those of the white oak gronp :
Pr. Alexander Wallsen, of Colchoster, England, to whom |
A Indabted for specimens of the moth, and who has exten. |

slvely sxperimented with it, foand that the worm would feed | by welghing, and keoplng the male cocoons In a cooler place | that 25 cuble feet of gas, dally diffused through 67

Also on beeck, apple, quines, white thorn,
Iar (photinia glabra), and chesnut.

Neapolitan med.

the male than in the female. The collar and broad costal

Fig. 2. —TIE YAMA-MAY! MOTH, MALE,

margin are always of an ash gray. The eye spots are sur-
rounded with more or less pink and yellow, white and black,
the black always being on the outside. The broad linesacross
the wings are either wavy and slate colored, with an inner
wavy coincldent shade, or more straight with a whitish outer
shade, relieved Ly a darker and more reddish posterior shade.
The posterior margins are either paler than the general sur-
face, or ornamented with a dark wavy line. The median
shade ncross the front wings is either very distinct and scol-
loped, or obsolete ; and there I8 either one or two such shades
on the hind wings. The species varies, in fact, very much
in the detail of ornamentation, and in general color, being
either yellow, brown, grayish, or olivaceous, and some
specimens much resembling certain. forms of our Polyphe-
mus.

Aceording to the testimony of those who have had most
experience with this species in Europe, coition Invariably
takes place at night, and lasts but a comparatively brief time.
As the moths issue very irregularly and the males are apt to
appear many days before the females, and as it has been fur.
ther ascertained that unless they emerge within a day or so

c/ / A : v/
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Fig. 4. —nesuMnLANeE OF TIE WORM, 4, TO TIHE LEAF

of each other, the soxes show Httle afMnity, it is best to retard

the mals eosoons, This can bo done by first s parating them

than those of the fomnle

From the teregolog 1t s evident that, while yama-m

tho most valuable silk producer next to moré, It is noyerthio.
lean vory difficalt to rear. It cannot well endure & hieat be.
yond 80° Fal, and will doubtless thrive best in the mory
northern States, for it will bear a modorate amount of cold,
oven bolow freesing polnt, for brief perlods, with impunity,
It is invariably single brooded, and runs n longer course of
life than any of tho othor species treatod of, The hatehing
of the cgga must bo retarded till the first onk leaves (the
buds of the post onk nre among the carliest to swell, but
some spocies of the black osk group, especially the laurel.
leaved osk, leaf out first) put forth; and moisture, which is
prejudicial to tho mulberry silkworm, is grateful to this one
at all timex. T have already said that the embryo larva is
fally formed soon after the egg is deposited. Now all oy
cggs, o far, have been obtained indirectly from Jupan ¢la
Europe, and in the transit they must necessarily be subjectad
to too much dampness und confinement, too great

from heat to cold, and the
reverse, and the vitality
of the young worm thus
impaired. Mr, Andrews
believes that to this fact
must be attributed much
of our failure in this coun-
try, and I fully cuneur
with him. 1In this coun.
try which, compured with
Europe, is o rich in onks
nnd in the large silk-pro.
ducing insects #o0 closely
allied to  yama-mai, and
which is so varied in cli-
munte, we certainly ought
to meot with better suc-
cess than onr European
friends; and until we
procure eggs more direct.
ly, or obtain them from
insects reared inthis coun.
try, s0 ns to preserve
them in uniform and fa-
vorable conditions, it cannot be said that we have taken the
proper steps towards acclimating it.

Fig. 1.—Co000N OF TR YAMAMAL SILKWORM.

*
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A Common Senso Declslon.

Chancory procoodings were lately bagun in London by the
proprietors of a woekly newspaper entitled TA¢ fron Trade
Cirenlar (Ryland’s) to stop the publication of another jour.
nal entitled Griffiths’ Tron Trade Oireular, The Viee Chan-
cellor delivered the following judgment: This is a motion
for an injunction against the defendant to restrain him from
continuing to publish a paper under the name of The fron
Tsode Cirewdar, and the motion Is made on the gmnad that
the plaintiffs are the proprietors, and have been so for eight
vears past or thereabout, of a publication, published every
:\':\r-m]n.\-, which is entitled 7% fron Trade Cirowlar (By-
Now, the doetrines of the Court upon this matter
are very plain,  When n namo has been used and appropri.
nted, whether it be the name of a nowspaper or & book, or &
mark on an artiele produced for the purposes of trade, the
person who first uses or appropristes the name or mark Is
entitled 10 prevent any other person using the same mark o
pame, Therefore (by way of illastration), nobody could be
i permitted by the laws of this country to start o newspaper
in London to be called the Times, becauso that is alroady sp
proprinted and han long been appropristed by the proprie
tors of that well known paper. 8o with regard to the Sef-
urday Review, which ix also o well known nsme; nobody,
therefore, could be permitted to bring out a new publica-
tion to bo published weekly ealled the Saturday Retiew, be-
ontine Lhat namo Is alrendy the property of other pursobs.
Judgment for the plalotiff,

- -

Innd’s)

Erveer or Streer Gas ox Tnges.~Experiments have
beon Iately made, in the Botanleal Gardon at Berlin, as to the
offocts of ordinary ges on vegetatlon. Gas was conducted
through pipes to the roots of varlons trees continuoualy for
The yrinelpal conolusion arrived ut was
0 oubllo foes

of sarth, I sufBcient to kill treon of any specios, and th yoze

poveral montha,

1 Ing qulckly the more compact tho upper layer of noll,
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IMP; OVED PLOW,

The pﬁndpﬂ adyvantage elaimed for the Invention ropre
sentod fn the accompanying engravings conslats in tho ar

]

from the Delaware shall be as eagerly sought for, and, indeed,
{rival in the employment of the commerco of the world, the
{ far famed productions of the shipyards of the Clyde. With

ont of the plow stock, which Is so conatructed an to | every resourco of material, machinery, and skilled labor
b!ﬂd“’ connected with any desired form of blade, For abundantly at our commund, there seems no obstaclo to the
on cotton and other farms whore varying patterns of | speody fartherance of an industry than which none bids

Jowaliaros are necessary for different purposes, the econom.
feal value of this dovice is obyvious, The farmor in purchue.
tlils plow nead only procure in addition thereto a suita-

Dlu selection of blndes, with one of which he I at once fur.

aished In the efficient form of turning plow

\which constitutes o portion of the complete

{mplement.

In Fig. 1the blade and standard aroshown
conpected, and in Fig. 2 the same are repre.
sonted separate in order to represent the
mode of attachment, The beam and handles
are of the usual description.  Tho standard,
A, conslsts of a singlo bar of iron madeinto
a loop with two diverging arms. One of the
Jatter in bent forward edgowise, and both to.

thor sot ua bracos,  In securing them, the
forward arm passes through and the rear
arm I8 bolted to the side of the beam, Two
or more holes in either branch allow of the
sdjustment of the angle of beam and stund.
ard to suit plow blades of different curves,

The cast turning plow is made with a
shoulder, B, on the under surface of the
mold board, and its under face rests on
the front side of the loop of the standard, a

m, C, fitting in said loop. The ob-
ject of the shoulder is to give the backward
inclination to the mold board, and the pur.
pose of the projection, C, Is to assist a bolt,
D, in uniting the mold board and standard
immovably when needed for service, This modifieation of
the mold board cnnbles cast plows of any pattern or size to
bo adjusted to (he standard, the latter of course varying in
sizo, nccording to the power to bo applied. A saddle with
jts under surface, modified as the mold board just deseribed,
1410 be used when a wrought mold board turniug plow is to be
employed. 1In this case the saddle, on which is a land side,
jsintroduced between the mold board and standard, aud the
smme bolt passes through and secures all parts.

Among the additional advantages claimed for this device
are that it ix universal in its uses, is an efficient turning
plow, and an excellent standard for a subsoiler. It can also
be made at as low a price as any other good plow. The in.
ventor is n farmer and has thoroughly tested the plow on his
farm for n period of two years with uniformly good resnlts,

Three patents cover the improvement, the latest of which
1o dated Oct, 29, 1873, For further particulars regarding
sale of rights, interest, etc, address the inventor, Dr. F. M,
MeMeekin, Orange Spring, Marion county, Fla,, or Bent,
Goodnow & Co., 84 Washington street, Boston, Mass.

IRON SHIP CONSTRUCTION.
The progress of iron ship constraction in this country has,
of late, advanced 50 rapidly asto engender a reasonable hope
that the time is not far distant when American-built vessels

e CT L T T )

.
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fulror lnrgely to augment one natlonal prosperity ; and if the
owners of our morchant murine will, by their substantial en.
courageimnent, fostor tho enterprising spirit now manifestod
by many leading fiems, there romaing 1ittle doubt but that

Fig . 1

THE UNIVERSAL STANDARD PLOW.

our aow dilapidated commerco will soon regain if not exceed
the proud proportions which it had attained before thoe out.
break of the war,

In the following description, though necessarily brief and
general in detail, it is proposed to give an outline of the me-
thod of proceeding with the work of building iron ships,
We are indebted for the facts and illustrations to a new vo.
lume, recently published by Messrs, John Wiley & Son, of
this city, entitled ** An Outline of Sbip Building.” The book,
wo may hero remark, is o thorough and careful exposition of
the whole theory and practice of the subject to which it is
devoted, and emanates from the pen of Assistant Naval Con-
structor Theo. D, Wilson, U.8.N., an officer of well known
experience and ability.

PREPARATORY WORK.

As soon o the drawings have been completed, a model of
the ship, on a scale of half an inch to u foot, is prepared, on
which the general arrangement of the edges and butts of the
plating, the directions of longitudinal work, deck lines, etc.,
aro marked. Simultaneously, the laying down of the ship
is proceeded with, that is, the different parts of the vessel
are delineated in their full size upon themold loft floor. This
completed, the lines, to which the angle iron frames are to
be bent, are transferred to boards prepared for the purpose
and razed in. There are two of the latter, each being large
enough to take the midship section, the fore
body being transferred to one and the after
body to the other. In order to show these
lines more clearly the upper surface of the
“shrive" or shriving braids, as they are termed,
is covered with a composi.
tion of lamp black size and
water, Beside the lines to
the outside of the frame,
the position of the plate
edges, diagonals, level Jives,
hights of floors, beam ends,
ete., are also marked upon
the boards, which are then
removed to a place near the
< furnace in which the angle
irons are heated.

BENDING THE ANGLE IRONS
for the frame is the first
operation.  The leveling
blocks or bending slabs on
which this is done are made
of cant fron, the upper sur.
& face belng straight and out
| % of winding, and perforated
with holes placed at inter.
vals of about six Inches,
The line to which the frame
is to be bent is tranaferred
from the blackboard to the
slab by means of a soft iron
bar, known as a * set " jron,
which is bent to the line
on the board, has the bovel
ing spots, ote., marked upon
it, and is then removed to
the slabon which the curve
in drawn snd the spots are
marked, Aftor the bend-
Ing and beveling are com-
pleted, the angle fron i al-
lowed to eool, and Is then
tukon to the blackboard
and tried to ity curve, any
unfairness or alteration of

4

et sisoal

T

form. which may exist, belng set right,  The holes are next
hed and n final teial of the curve finishes the work,
KERL, FTEM, STERN POST, AND NEAMS,

While the frames are being prepared, the keel is proceeded
with and temporarily put together on blocks alongside the
dock or glip where the ship is to be built. Afteritis set up,
the framo statlons are paintod upon it, when it is taken apart
and agaln put up permanently and riveted in proper position,
The wtem of an fron ship is generally s prolongation of the
kool; the fron stern at present in use in ordinary iron ves.
wuls is simply a curved wsolid bar of uniform
section, or nearly wo, generslly forming the
contour of the bow. In warvessels, the first
thing to be accomplished is to give to sucha
stem the support of all the bow, bottom pla-
ting, and armor plating, to deliver a horizon-
tal blow, and for this purpose all such pla-
ting is let into the substance of the stem,
abutting squarely against the fore side of &
rabbet. The stems of all the English iron-
clad frigates are formed of the best scrap
iron under the steam hammer. They were
bent on beveling slabs used for forming ship
finmes as above described, o coke fire being
made aronnd a length of about eight feet at
a time. When the heat was sufficient the
fire was removed, snd the bending effected
by means of wedge sets, tackles and crabs,and
other like applisnces. The operation was
repeated until the whole length was brought
to the required shape.

The sternposts of iron ships admit of the
same variety as keels and stems, Solid bar
pusts are now used, being scarfed or welded
to the kesl in th same manner as the stem
is #ecured,

The form of beam now commonly employed, especially for
uppor deck beams, is known ns the Batterley patent welded
beam. Up to 12 inches in depth, it is rolled in one piece;
nbove this dimension, the bulb Lalf is rolled separately from
the upper or T half, and the two are welded together along
tho noatral axis of the beams. While the frames and keel
of the shipars in progress, beam molds, with the spring and
length marked upon them, are given to the workmen to guide
them in making the beams. The processes of bending and
straightening the latter are performed by means of screw
presses worked by hand or hydmulic power, the metal
being cold. Informing the beam knees the ends are theonly
parts put into the fire, and the plan adopted in nearly all in-
stances is to split the beam arm for a short distance, turn
the lower part down, and weld a piece of plate iron in.

punc

FRAMING,

When the keel has been fixed in position on the permanent

blocks, the frame amidships is first put up, and the work is
continued fore and aft simuitaneously. Stages are then
made around the ship at different hights for the purpose of
proceeding with the plating, the latter operation being com.
menced as soon as the frames are regulated and secured in
place,
In the meantime the floor plates, shown in the engraving
Fig. 1, on the inside of the vessel nearest the keel are pre-
pared, and holes made in their upper edges for the reversed
bars. The riveting up of the latter and the floor proceeds
simultancously, as, indeed, now does all the work connected
with the construction of the ship.
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‘ PLATINO.
A strako s & breadtl of plank, or, in fron vessels, plating
~ wrought from ono end of the ship 10 the other. According
to the plan now in general use, each lllurna.!o atrake s
worked directly on the framos and the intermedinto strakos
ﬁm- an oater layer, vach of which overlaps the edgos of the

two adjoining strakes, This will be rendered clear by a
".,. at t!:‘ soction of the exterior plating, as shown in

Fig. 1. Tho lowest strako is gonemlly an insido strake and
f first put on, the work belng continued upward, After
holes have bocn punnbod onch p)l\lﬁ is curved by passing it
through rolls, and Ia then put in place snd temporarily
socuted,  Pivces flling up tho space betwoon the frames and
ontalds strakes, called **liners,” are fittad aftor tho plates
aro prepaced and fixed. While the plating is thus proceeded
with, the work on the interior of the ship is also advancing;
thie riveting of the roversod angle irons and toor plates being
completed, the beams being got in and fastoned, the deck
and hold stringers being fitted, fastoned, cto, The cdges
and butts of bottom plating ara genorally double chain rivet.
od, but in some cases treblo chain rivoting is employed for
batt fastenings.
FINAL OPERATIONS,

The deck planking is of wood, almost invariably, tho
planks being usually secured by a scrow bolt driven down
from above with & nut undernoath the jron deck. Wator
tight bulk heads, in iron vesscls, are always placed trans.
vorsely, and in some cases longitudinal divisions are employed
in addition. In many stenm ships the longitudinal bulk
hoads enclosing the conl bunkers are made watortight,

After working about three fourths of the outside plating,
men are set to work closing up the joints, reaming out un-
fair holes, otc., preparatory to riveting. The latter is done
by piece work, a set of riveters being two riveters, a holder
up, and two boys to carry the rivets. Care is taken that the
holes are well filled and the points of the rivets flush with
the surface of the plates. When this work has advanced to
some extent, caulking of the butts and edges commences, the
closeness of the joints being firat tosted by trying to insert a
thin stoel blade at various points, Lastly the painter follows,
and the vessel receives contings of red lead whicl prevent
oxidation of the finished portions,

BRACKET PLATE SYSTEM OF FRAMING.

In Fig. 2 is represented a section of H. B. M. frigate
Bellerophon, showing a system of framing universally used
in the construction of heavy armored vessels in Europe. It
hos been recently introduced ia this country and has been
first employed in the torpedoboat now in process of construc-
tion from the designs of Admiral Porter at the Brooklyn
navy yard. The difference in the mode of construction is
apparent by a comparison of the two illustrations.

Prevention of Artisans' Discases.

In & recent lecture by Dr. Mapother, on the subject of the
prevention of artisans' diseases, he said that the special dis-
eases which ili regulated trades induce may be placed under
three classes: 1. Those due to the entrance of dust into the
lungs: 2, Those due to slow poisoning: 3. Those which con-
strained positions or overwork in close rooms engender.
Stone cutters suffer from lung affections by inhaling minute
particles of stone, which irritate the lungs and excite in.
flammation. Tae workingof flax is also very detrimental,
giving rise constantly to asthmatic complaints, At paper
works the teasing of the shoddy, and at marine stores the
picking of rags, create a most stifling and hurtful dust., The
remedy for dusty trades was, first, to use o respirator which
would filter the air. He had devised one some years since
which was found to be very effectual, and cost only a few
pence. It consisted of a wire gauze covering the mouth and
nose, lined by a layer of cotton wool a quarter of an inch
thick. Other remedies were ventilation by means of McKin-
nel’s tabe; the action of steam fans; and the peremptory
exclusion from all lubor requiring vigorous muscular and
breathing efforts, of persons under eighteen, whose organs
up to that age sre not strong enough to resist ill-usage.
Having referred to the diseases which occur among those who
work with lead, copper, mercury, phosphorus, and arsenic,
and the chemical and mechanical appliances for their pre-
vention, he alluded next to the case of seamstresses. Weak-
ness of sight, from over-use of the eyes. with Ladly arranged
light, and indigestion, from bad and hasty meals and long
sitting in a close room, are diseases which have been com-
monly observed among needle workers, who number i
Dublin between reven and eight thousand. >
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The Telegraph In Austria,

G. B. Prescott Esq., the electrician of the Western Union
Telegraph Company, says, in the Journal of the Telegraph,
that in Austria « telegraph system constructed differontly
from any on the continent is found.

In France, Belgium, and North Germany, cross arms are
not used, the insulators being fastened direetly to the poles,
Eut in Austria the cross arms again appear. They consist of
round sticks of wood, of about three inches in dismeter, ap.
parently the natural timber with the bark taken off, and un-
painted. When many wires are carried, two poles are used,
which are joined together at the top and separated at the
bottom about five fest, thus forming what the English call
a8 A pole. The cross srms are alternately fastened upon
each eide of the pole, as they arein England, a preferable
Pian o ours, where they are all placed on the same side. In
Vienna the wires aro earried on iron poles, no underground
wires being employed either here or in any part of Austria.
The pols Is made of cast iron,and is very ornamental. It con-
sicts of an iron column about twenty feet in hight and one

At the top of the column a horizontal arm extends about
two feet on oither side, and from the onds there oxtend two
vertical shafts fifteen feot In hight, thus constituting an
iron column with two branches, resombling a candlestick
holding two candles, The two upper shafts support eight
iron crosas arms, and each crosd arm carries oleven wirss, so
that eash pole carrion olghty vight wires, The poles are
about ono hundrod and thirty feet apart. The Goyvernment
has only one office in Vienra for transmission of despatehes,
but it Ling oloven offices at which messages are takon in, and
from which they sre sent to the transmitting office by mes.
sengors, There is a private company, however, the
“ Wiener Privat Telegraphon,” which has about sixty sta.
tions In Vienna and forty in tho vicinity,

Tho Austrian territory is divided into two telographic
gonen.  The chargo to the first is 40 kroutzers, and to the
second, 60, The male operntors receive from 600 to 1,000
guldens or floring (8300 to §5.9) per uonum, The female
operators from 250 to 860 florins (from (§120 to §175) per
annum,  In addition they both recelve half o kreutzer
(quartor of & cent) por messnge as o commismon for their
work when employed on the Morae, and threo quarters of o
Kreutzer on the Hughes,  The number of employces to do
glven amount of work s always strikingly greater in Europe
than In America.  Thore is none of that hurey and bustle
which we see at home, The Director Goneral comes to his
office at 12 or 1,and gots through at 3. In the offices, every-
where and at all times, everybody smokes. In Vienna they
are building o splendid telegraph office. ‘I'he walls nnd
roof are already up, nnd they are now at work upon the in.
terior. The building la five stories, and is built of stone, re.
sembling the Nova Scolin freestone but of n botter quality,
and highly ornamented. In front there is a sculpoured
figure of Pime and a group representing the telegraph.
The building will cost 800,000 florins, or £400,000, It is
square, and has an Inner court also square, and admits light
from four sides, without and within, The operating room
ig on the top floor, and occupies three sides of the building,
On the opposite side of the strect they are crecting a splendid
exchange and, adjoining it, a new post office. These ure to
be connected with the telegraph by a pueumatic tube, and o
pneamatic tube will also convey the messages to the opera-
ting room from the receiving office,

Proparation of Chlorates for usc in Callco Printing,
It has heretofore been customary, in preparing the yarious
chlorates, to first decompose the chilorate of potash with tar-
taric acid. The cost of the latter, however, made them more
expensive than the chlorate of potash from which they were
made. Schlumberger now uses the sulphate of alumina
for decomposing the potash salt, thus forming chlorate of
aluming and alum, and from the former the other salts may
be obtained, not in a state of purity, to be sure, but suf.
ficiently 8o for printing. Ammonia, lime, baryta, soda. and
even aniline, areable to decompose the chlorate of alumina,
and combine with the ¢hloric acid to form chlorates.
Chlorate of ammonin is obtained by precipitating the alum-
ina with ammonia or carbonate of ammonia, and filtering.
The solution will contain chlorate of ammonia with a little
suiphate of potash and sulphate of ammonis, so that we
find that Schlumberger’s chlorate of alumina must contain
also some alum.

Chlorate of lime is obtained by precipituting the alumina
with milk of lime; and since sulphate of lime, which is
formed at the same time, is almost insoluble, it settles and
leaves the chlorate of lime purer than the ammonia salt.
Chlorate of Laryta is made in a similar manner, and is the
purest of all, for caustic baryta precipitates all the sulpharic
acid present in the alum.

Chlorate of aniline contains also very little of the sulphate
because of the insolubility of sulphate of aniline, and only
the chilorate of aniline and a little sulphate of potash re-
main in the solution.

This preparation of chlorate of aniline without tartaric
acid, seems to be very important in an economical point of
view, since aniline black is now prepared from chlorate of
aniline.

The chlorate of alumina is very acid and dissolves corsid-
erable hydeated alumina ; hence its formula is uncertain. It
also di: solves magnesia, and in this way a mixtare of chlo-
rate of slumina and chlorate of magnesia is obtained which
Is useful in printing with camwood.
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CAT'S TATL PAreR.—Among the novelties at the late Ly-
ous exhibition were certain products obtained by M. Dupont,
of Nismes, from the reed mace or cat's tail, a plant which is
very abundant in marshy districts, and which has been util-
Jzed for mats, chair bottoms, baskets, ete. M. Dupont pre-
pares the fiber by first boiling the cut and dried leaves sey-
eral hours in an alkaline solution, then pressing them between
rollers and washing. A specimen of yellowish, very fiberous
paper made from the plant was exhibited. The fiber is yel-
lowish, but it can be easily bleached, and takes dye colors
readily. Some specimens of ropes and cords from this fiber
were also exhibited.

—_———— e

TragacasT Muotuaoe.—Take of powdered tragacanth,l
dram ; glycorin, 6 drams; water, enough to make in all 10
ounces. Rub the tragacanth in s mortar with the glycerin
and then add the water, This will produce a mucilage at

once of excellent quality.

S -t -

How 710 CLEAN Boxes. —Soda ash, 1 1b, ; lime (burned) 3
Ib.; hot water, 3 quarts, Mix ,und soak the bones for 24

hours in the liquid; wash them thoroughly and bleach

foct dinmeter, The lower ond is serowed to n stone base,

Correspondence,

The Diurnal Variation of the Magnetie Naodle,
To the Bditor of the Scientific American : s

beon o perplexity to land surveyors, | - mscortain,

from any authority I have ever’eoullud?:ﬂ‘w
per hour to make for it. I ean only learn that the needls
changes fror sast o west about fourtesn minutes between §
o"cll).ck A. M.b::d 2 o'clock P. M. o supyly this defiei

of the text 1ks, 1 have experimen :

with the following results: 5 s
My experiments were mado witha surveyor's transit, with
a five inch noedlo, read with the aid of maguifying glass,
An the forlowing table shows, thors Is a grest and unreliable
Inck of uniformity in the hourly change, both in the differ.
ent hours of the same day, and between the same hours of
different days,

By reference to the table, it will be seen that from 8 tod
A. M, on May 16 the change was castward, shiie, d

the same lour on the 17th, it was westward. On the 16th,
from 9 to 10 A, M. the chiange was westward, while during
the samo hour on the 17th the chunge was eastward. On
17th, butween § and 4 P M,, the needlo made s sudden
chinngo westward, aftor it had commenced to return east-
and u like occurrence took place on the 16th, between 5 and
(P M, On the 16th, the needle begin to retarn enst be-
tween 1and 2 o'clock P. M. On the 10th, it did not begin
to return tll botween 2 and 8 P, M. : and on the 17¢h, it be.
gon returning to the east between L and 2 as on the 15th,
There were no local eauses to make the difference in the
changos during the snme hours,  The weather was through-
ont the three days alternntely sunshine and clouds, warm at
noon nnd cool ut morning and evening.

AM,

)Iu& 15th, May 10th, May“17eh.
§100.0f st Vost
tofo'cloek _—— 10 63 infnaten. 1710 81 minutes,
Sto10 —— Vin L Vin 12){. L2
Wion » —_—— 112 o = Vin 1.1“ g
. Weat ont eat
1to1ge 11n m)ivml:mln in 7.'-w o (&4 ln% I
LML on
Wtol * 1710 18 \Voa':. 171n19 b 2 l'lngc" (
(7]
1wg % l'laﬂlh t“ 1#in 40 “ 1I|n,-,f" .
2ton ¢ 1in12 ‘:l" ¥ iu iwm L )"l;';l" ”
Stod 171n mg "' in m‘:“ 2 1 lnvg“')
AN d
dt08 Vin 10 n = 171u I\)y“t "' l'lngf;l o
all
Stod 1in 7 o lllnﬂ" ()“ 17in 40 =~
Gto7 —— —_— l'lazl‘l“ -

Are there any relinbly recorded observations to guide s
surveyor in the hourly change of variation?
Rocleville, Ind. Jxo. T. CAMPBELL.

The Effect of Electricity upon Metals,
To the Editor of the Scientific American :

The deterioration of metals is of interest as an cconomic
question, as well as a fit subject for scientific research. As
the health and longevity of human life have been promoted
by intelligent effort, so also has it been deemed possible to
resist the destructive influences which attack the metals that
enter so largely into every department of industry. Of the
various agencies sought toantagonize the oxidation of metals,
especially iron and copper, none presents more interesting
phases than electricity. Almost in the infancy of electrical
discoveries, it was ascertained that galvanic action, in some
unexplained manner, exerted a protective influence apon
one metal at the expense of another when both were plunged
in the same solution, effectually checking all oxidation of
the protected metal, even under circumstances that would
ordinarily suffice to rapidly destroy it.

A saline solution attacks iron or copper; but if a piece of
zine be attached to either, it is preserved, while the zinc is
consumed. It was upon this principle that Sir Humphrey
Davy based his plan for the protection of iron and copper-
bottomed vessels from the action of sea water, a plan, how-
ever, which has not been found practicable for reasons which
do not affect metals under other conditions. Napier consid-
ers the application of ziac to iron a barrier to corrosion :
“* Not only as a coating but from its more electro positive
character, it protects it by a galvanic influence ” Upon this
sabject, Faraday asserts that *zinced iron would no doubt
resist the nction of sea water so long as the surface was
covered with zing, or even when partially denuded of that
motal: but zine dissolves rapidly in sea water, and after it is
gone the iron would follow."” The same writer says: ' As
to voltaic protection, it has often struck me that the cast iron
piles for lighthouses or beacons might be protected by zinc
in the same maonner that Davy proposed to protect copper
by iron.” Faraday's hint has been acted upon by the British
Goverament, and perhaps by others, in the protection of
the iron eables with which the buoys are moored in the Eng-
lish Channel and various British sea ports. M. Van Beck
observed that a copper vessel, filled with sea water for forty-
geven days, connocted voltaically, by means of a platinum
wire, with a plato of iron plunged in the same liquid, was
preserved from all oxidation. De La Rive says: * A metal,
copper, for example, may be protected against the corrosion
exerted upon it by an acid or a saline solution, such as sea
water, by associating it voltaically with a moro oxidizable
metal, such aszine.” M. Schinbein demonstrated, by a na-
merous sories of experiments, that iron and copper oxidize
in air, in water, and in a saline solution, as well when they
are in contact with sine as when they are not so, it thero s
1o electric current: but that as soon as there is one estab-
lished, the negative metal {s no longer oxidized. Dr. Schorm
found that iron plunged in nitric acid becomes negative to

them,

untreatod iron, and acquires a singular property enabling it

The diurnal variation of the magnetic needlo has alwayy A .
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the sction of the strongest acid; commenting upon
the editor of the ScIENTIFIC AMERICAN (March 16, |
aseribes tho result of the experiment to electrical action <
anticipates that *“investigation may give as somo new
‘on the subject of electrolysia.”
~Having thos based tho statoment of thin protective prin
Je upon the highest authorities, I will enter into the con
of a phenomenon as valuable in the practical arts
'-uh Instractive to the student and scientist: yet, unfor.
m s & distingaished writer has aptly expressed it,
J . 'DW **has occupled the attention of practical men for
"~ galongtime: it isone of high importance; novertheless there
S yet to be a great deficiency in our knowledge of llu
- mof this influence, and how and whon it is effective.’
& The object of this article is not to attempt an explanation of
the unknown ot to develop & new theory, but rather to invite
= attention to a principle in Nature which may be made of
utility in many ways when better understood.
" One new feature, not mentioned in any of the text books,
|- has beon developed by a single experiment which any of the
F 1 readers of the SCIENTIFIC AMERICAN can try. It has been
found that instead of making the metal to be protected one
of the clements of the voltaic combination, it may be made
simply the conductor of a current generated by an iadepend-
“ent battery. Immerse a sheot of copper in a saline solution,
and, instead of attaching zinc to the copper, connect the
Jatter by wires to the poles of an ordinary galvanic battery ;
the result is that, =0 long as the electric current is main.
tained through the copper, the solution in which it is plunged
is inert and will not attack it. This only corroborates, more
forcibly than ever, tho conclusions of the SCIENTIFIC AMER-
1cax and the other authorities quoted, that these phenomena
are attributable parely to galvanic action ; and it widens the
field for futare investigation. J. L. Warre.
St. Louls, Mo.

o

Estimating the Power Transmitted by Belts,
To the Editor of the Scientific American:
On page 257 of the current volume of the SciENTIFIC
! AMERICAN, you give two rales for estimating the power trans.
mitted by belts. Not long since, some experiments were
3 made, in & large woolen manufactory, to determine the
amount of power consumed in working the machinery in
i several of the departments of the factory. Selected from a
) large amount of data obtained, the following, relevant to
) the subject under discussion, will, I trust, be found of inter-
est to very many of your readers; and the importance of
your hints in relation to the employment of & dynamometer
ought to be placed, by it, beyond question:
From a 46 inch pulley, an ordinary horizontal 8 inch belt
) drives a counter line about 40 feet long, by n 20 inch smooth
dron pulley; and from pulleys on this line, the picking
machinery and fans for drying wool were driven. The 8§
inch belt having been thrown off, a similar 8 inch one was
X ‘employed to drive from the 46 inch pulley In nearly a ver-
P tical diroction to the 24 inch leather-covered pulley of the
. dynamometer, about 0 feet distant from center to center,
From the driver on the dynsmometer (also leather-covered)
= 50 Inch new double belt ran on a 20 inch iron pulley, about
§ 12 feet distant, on the counter line before mentioned, rising
atabout an augle of 30°. The new belt was put on with
clkmps and was considered tight. It transmitted, . ithout
difiiculty, 18'0 horse power at a speed of 1,180 foot per min-
ute.  Adding 2:10 horse power, the belt slipped so that speed
could not bo obtained. Threo inches wero then taken out,
the belt becoming quite taut, not more so, however, than is
quite usual on woodworking machinery. It would then
transmit 1727 horse power without any appearance of slip
whatever, By the formula given, the 8 inch belt would be
g mted at 3'870 horse power. By actual test it was found
i “equal to more than four times the estimate,  An 8 inch belt
could not be made to drive from the dynsmometer on to the
20 Inch smooth iron pulley on the counter line, By the sumo
formula, a 6 inch belt would be rated at 2'58 horse power,
and a double belt at 8'8 horse power (adding one half for a
double belt), The common millwright's rulo in this instance
8 much nearer the truth, and that estimute, 822 horse pow-
or, In lows than ons hll!'ﬂw power actually transmitted.

. Tha best ponsible conditions under which & belt can bo wed
: in when ru  horlzontally, with the draft on the under
tido of the pulloys, and, of course, the slack or sag of the

plug a little more of the circamforonce

Longth, Is slways in difficalty without
A. M, BwAn,

> A Mallstorm at 8¢, Louls, Mo,
T the Editor of the Scientific American :
sovere hail and nln\plorm took place here on May 18,
All day the weathor hud boen sultry, and st abont
M, the thermometor registerod 86° Fah, Just then,
to !ﬂﬂa and woon the hail came pelting down thiek.
faat, with an occaslonal heavy dash of rain. In eight
ometer fell 24%, and, in twenty-five min-
ometer wis at the maximum of 85°, 1t foll
come from the southwent,
ond raln,  The wind was
began, but suddenly
then to the northeast.
. nary slge; one
p pound when It fell, for it welghed U4
ftor the storm was over. At the time It
I mnml B4 Inchen wide by 1§ tlochen thiek,

The Concentration of the Sun's Heat |lu-

Earth’s Surface,

To the Editor of the Sesentific American

On page 300 of your current volume is illustrated a theory
on the above named subjeet, In which it is claimod that the
atmosphere ncts as 8 concavo.convex lens, by which the
sun’s rays are concentrated upon the surface of the earth
To my mind, this cause is quite insufficient to produce the
great difference of t« mperature between the higher and low !
er strata of alr, and for these reasons: The extent of
the atmosphere above the earth’s surface (supposed to be 50 |
miles) on all gldes, viewed in its ratio to the earth’s size, In |

ns 1 to 80; hence the earth car obtain no more rays of solar

heat with its atmosphere than it would if 5 were added to
its diameter and it had no atmosphere; and this would be
quite insignificant, If the depth of the atmosphere bore
anything like the proportion to tho earth’s size as it does in
the illustration to the article, the case would be quite differ-
ent. If the writer will draw his figure in true proportions,
he will see at once that the heat rays have so very short a
distance to traverse, after being refracted, befare they reach
the earth’s surface that their convergence is imperceptible.
I see no more mystory in the accumulation of heat on the
surface of the earth than I do in the accumulation of snow-
flakes there.  While in mid.air they are not arrested, and
this is precisely the case with the rays of heat; thoy accu.
mulate only where they are arrested by somo more or less
solid substance.

The low temperature of lofty mountsins has sometimes
been attributed to the rarity of the atmosphere through
which the rays pass, by which the heat fails to be Intensi-
fied, as it is supposed to be in some mysterious way when
passing through denser air; but I think a more probable
cause is simply that, so very small is thearea of space where
the rays are lodged, being surrounded by so vast a body of
cold air continually floating upon it from all sides, the heat
is carried away as fast as it is received ; but on lower ground,
where the rays are being retained for thousands of miles on
the same plane, the heated air simply moves from one local-
ity to another, the mass remaining nearly of the same
temperature. The clear atmosphere is evidently not percept-
ibly warmed by the passage of the sun's rays through it,
but rather from its contact with the earth and solid substances
on its surface where the rays are arrested ; and thus, as this
heated air rises constantly, mingling with cooler air above,
there is secured the most beautiful system of circulation
which even the Infinite Wisdom could devise.

Milford, Mass. E. Browxs.

Horse Power,
To the Editor of the Scientific American :

Seeing a communication on page 820 of your current vol-
ume, on the power of horses, I am reminded of some notes
which I took of the work of a pair of horses cutting wood at
a railroad station. They weighed 2,000 pounds, 1,000 each,
and worked on an endless bed power machine, such as is
used in New England for threshing grain. The bed was
raiged 50 as to incline 83 inches to the foot, and ran at the
rate of 105 feot per minute, making o rise of 28} feet per
minute,which of course is equal to 2,000 pounds falling 283
foet o minute, which would muke 57,000 foot pounds per
minute, including friction, which in that class of machinery
would be enough to make it up to 66,000 pounds, the stand-
ard of two horse power. This amount of power would cut,
with the ordinary sawing arrangement, 15 cords of mixed
wood (hard and soft, 4 feet long), 2 cuts, in 10 hours and do
it day after duy,

The horses wero not harnessed, but merely tied by a halter,
so that it was actual weight that drove the saw. It was so
good an illustration of the power of & falling weight that,
boing very much interosted in such matters, I took down
the figures, thinking that they might bo of use or interest at
some time, s a eriterion to judge from in workiug or using
the power of the horse. W. AL

®
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Boller Explosion at Syracuse, N, ¥,
To the Editor of the Scientific American:

I wish to remark upon the canse of a disastrous explo-
wlon which ocourred in our city on May 5, 1878:

The boller was n portable one, of sbout 10 horse power.
It was about 10 feot long and of 30 inches diameter. It had
24 three inch flues, and n furnace 3 feet 3 inches x 2 feot 1
inch, with n water bottom. The Inside shoeets of the fur-
nnco were b of an Inch thick, of un excellent quality of iron,
The entire outalds firobox and shell were of § inch fron, of &
poor lamellar crystalline strocture; the quality, however,
was no worse than I8 usually used for the outsides of such
bollers. The stay bolts in the furnace, crown sheets, ote.,
were insufficiently riveted over on the inside, which was the
only defect of workmanship which appeared to exist,

But the snfoty valve was much too small, and the mun.
ner of woighting it was bad.  The dismeter of the opening
wa but 1.8 inchos, and the valve was held down by a lever
and spring balance, the nat of which [ found serowed down
8% Inchioa upon the stem, It is well known, among railroad
mon at least, how the steam pressure used to run up in the
bollers with the old style of spring balance; the only way to
roduco sueh oxcoms was to slack off the thumb nuts, It i
ouny to imugine that a boilor, short of wator, the engine
standing still, will rapidly got up steam ; and thero was an im-
menso fire in the large furnaco of this boiler, of tar barrel
ptaves, loft to ltsolf and to the mercy of n safety valve as
described abave, Of course, the engineer Is not to blame,
nn (bolng groen) ho knew no botter; but what can I say of

Gronar W, ALy,

hin omployers? The cause of oxplosion wus nn oxcessive

pressure of steam, from over ﬂrlng And llu- center of the
crown sheet being dry and overheated. The effect of these
combined causes was & roversal of the arch of erown sheet,
which was then the cause of the destruction of the other por:
tions of the boiler
It s soldom that the esuses of explosions are as visible as
they wore in this ease, and in one which occurred at the
| Geddes rolling mill some time since. Orena Muxor
-0 Qr o — s
Diving Bells,
To the Editor of the Seientific American :

It has occurred to me, while reading in your current vol.
| umeo an sccount of s submarine observatory and photo.
| graphiec gallery, invented by M. D. Toselli, that, instead of

the top chamber for mnulnlng respirable air (which the
operator will consume in & short time), he should take with
him the materials used for evolving oxygen gas; he could
then stay under water for s longer time.

Oxygon gas is generally obtained from substances by heat;
but if aqua regia be poured on black oxide of manganese the
gus i ovolved without any other aid. QUINTIS,
Philadelphia, Pa.

A NEW PKBVEI'H“ YOI SLIPPING BELTS.

Wo doubt if any more prolific source of loss of power in
its transmission from motor to work exists than through the
medium of slipping belts; nor, as a moment’s consideration
will show, is there any ordinary mechanical defect more de-
stractive to that system of careful economy which should
be the rule in every well regulasted workshop. It is of lit-
tle use to maintain and run a powerful engine, if the very
power which represents the cost of so much labor and so
much fuel is to be wasted before it ean be applied to useful
purposes.  Suppose, for example, & pulley makes 100 revo-
lutions per minute. Experiments conducted in England in
1863 proved that, when the power is transmitted by belting,
there are, out of this number of revolations, two slipped.
Clearly, then, but 98 per cent of the power is forwarded to
the work ; and if there be numerous intermediate gearings, s
still proportionally less fraction of the original efficient Ia-
bor of the engine becomes utilized. In a case of which we
wero recently informed, fully 8 per cent of the power was
thus totally lost. For a 200 horse power engine, 8 per
cent means 16 horse power thrown away, or st a low estl-
mate 32 pounds of fuel per hour burned withou: producing
any othor result than wearing out the belt and heating the
pulley.

There are, of course, means for obvisting slip to & certain
degree.  Probably those most commonly employed are the
reprehensible habit of covering the periphery of the wheel
with oil, resin, or adkesive matter, or of tightening the
band, thereby bringing heavy pressure to bear upon the
journals, increasing the friction and expediting the wear of
the belt. Better than either cf these is a plan which has
lately come under our notice, which consists in covering the
pulley with & fiat band of elastic rubber and cloth made
about one inch per foot shorter than the circumference, and
with its inside face unvuleanized. This is streiched around
the wheel and cemented fast. It is plain at once that, by this
means, friction between belt and pulley must be materially
increased, but to what extent the following results of exper-
iment will best show. The tests made in our presence were
conducted on an special apparatus consisting of two 12 inch
pulleys on a shaft in bearings so that it could freely revolve.
Upon one wheel the inventor (Mr. John W. Sutton, room 2,
05 Liberty street, this city) had placed his cover; the other
had a pisin smooth face. Over the plain wheel was passed
& four inch belt, one end of which was secured to the floor:
to the other extremity (the slack side of the band) were hung
adjustable weights. Upon the covered puller & two inch
belt was placed, which also carried a weight at one end but
at the other wasattached to a hand lever, On suspending
20 pounds to the small band, and some 00 pounds to the
large one, it was found, on applying a pressure to the
lever, that the smooth wheel was caused to alip with great
readiness. Without augmenting the weight on the small
band, that bearing upon the smooth wheel was increased to
108 pounds, in spite of which the lstter was easily and by
the same means made to slip.  Above this lmit, however,
tho power of the covered wheel did not extend, and on the
addition of more welght it also began to yleld, The result
may therefore bo summed up in the fact that the friction of
20 pounds opposing the pressure of a hand lever on a 2 inch
bolt, aided by the pulley cover, was sufficient to overcome
tho friotion of 108 pounds ncting on a fonr inch belt, oppos:
Ing o solid support, but applied to a smwooth though other-
wise similar pulley.

A socond test was made with a smaller lppomul having an
8 inch pulley and a 1 inch belt. Tho result was gained by
the ald of u lover and steel yard suitably arranged. With
tho pulley smooth the weale marked 84 pounds, when the
bolt allppod freoly.  When, however, the cover was applied
to tho surface of the same wheel, the polnter indicated 10
pounds, or some § times the resistance. It would seem from
the above that the elaim of the inventor, that his dovice will
tranamit 100 per cont more power than the smooth pulley and
consequontly do twice the work before the belt will alip, is
waoll founded, as such estimates are manifestly much bolow
those obtained by actunl trial,

8o simplo and effective an invention as this Is worthy of
the attention of machinists generally. It s readily and
quickly applied, and in point of expense Ia Inconsiderable in
comparison with the economy which itsa employment must
produce,  'Woe are informed that it Is durable. The exam-
ples now In use for fourteen months exhibit no apprecinble
nign of woar,

=
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TANITE EMERY ORINDER WITH ADJUSTABLE TABLE,

The sccompanying Hlustration shows & machine designod
to run emery whoeels for necurate facing or grinding on sur
faces. The principal diffculty encountered in performing
this operation has been to so hold the work that the metal
being ground should pross ovenly at all parts cut by the
wheel, and yet ot bear so heavily as to generste (00 much
frictional hoat, which frequently eauses injury 10 both the
metal and the emery wheel, The Tanito emery wheol here
shown Is 16 nohes in diameter by 8 inches face, and in run
on a steol arbor 2 Inches In dinmeter,  The

Journal boxes are each 0 inches long. The

table is 20 inchos by 8 inches, and In faced

with an acenrately ground steel plate, in
which s an opening over the top of tho
omory whool. If so desired, this plate oan
be of sufficient size to cover tho wholo sur.
face of the table. The adjostment is of-
focted by turning the hand wheols, which
are on the same rod, and are shown at vith.
or end of the table. Motion is transmitted
through the worm and crown gear close un-
der the table to two inch and a half scrows,
working in the two vertical sleeves similar-
Iy located. This adjustment is very accu-
mte and, if desired, very slight, oven to
the g1 of an inch. The vertieal werows
are hidden from view by the sleoves, which
work on the principle of the tail stock to n
lathe. The support through which the
sloeve operates Is fastened to the frame of
the grinder at each ond by a bolt and nut,
and is Jeveled and adjusted by four wet
LOTOWE,

It is well known that all makers of solid
emory wheels manufactare their products
with the same general gradations of coarse.
ness and fineness, dependent on the size of
grain emery used. In addition, however,
to the varied qualities produced by these
differences, the Tanite Company’s wheels
possess others, dependent on their special
processes for temporing the wheels, Thus,
if two wheels are made of the same sized
emery, and ono is for edge and the other is
for surface work, they are so varied in tem-
per as to fit each for its special use, This
difference in tempor is seldom understood
by the users of wheels, who, supposing all
to be alike, except in point of coarsoncss,
subject all to similar treatment, and thus,
through misusing the goods, fail to obtain
proper results.

_ The machine now illustrated is specially
designed to prevent this misemployment of wheels tempered
for surface operation, which are so constituted that a too
heavy or an unequal pressure results in rapid wear of the
wheel and small product of work.

The adjustments of this machine are claimed to be such
that the least steady and most heavy handed workman can-
not fail to bring wheel and metal together in light and even
contact, It is unnecessary for us to point out 10 machinists
generally that this use of wide-faced wheels, properly tem.-
peced and so mounted that they cannot be recklessly used
up or warn out of shape, isan important step toward making
solid emery wheels as successful for grinding large flat sur-
faces truly as they now are for general edging, spruing and
rough grinding. The varied uses of this machine are ob-
vious and will readily soggest themselves.

For further information address the Tanite Company, of
Stroudsburg, Monroe Co., Pa., as per advertisement on last

page.

LOCK ENVELOPE.

There zre few who, at some period, have not experienced
the annoyance of receiving or sending letters, tho envelopes

of which have, through a careless handling or other causcs,
sprung open in thelr transit. In the course of a voluminous

e

Inrge buniness houson, improper sealing of minsives Is vory
apt toocenr, nod throngh such oversight lmportans inclosures
uro often defaced or Irretrievably lost

In the invention which we herewith illusteate, this 4iM
culty Is guarded against, and the letter securely contained,
oeven if the mucilage fail to sdhere, by a very slmple lock
ing nrrangement of the envelope.  On the lower fold of the

back of the latter s made a dovetail.shaped wlip, A, as
shown, and in the apper fold nre cat two dlits, ns shown at 13,
To lock the envelope, the cornors of tho ulip are bent inwards,

—— e e —

No. 4 TANITE EMERY GRINDER WITH ADJUSTABLE TABLE.

a8 in the upper figure, and the latter is then easily pushed
through the opening in tho upper fold. Thoe horizontal por.
tion of the cut then admits of the slip being spread out flat,
when, its back being gummed and moistened, it adheres to
the envelope.

The efficacy of this device is obvious from the fact that,
even in case the paste does not stick, it is impossible for the
dovetail to come out of the slit unless it be deliberately fold-
ed and pushed through. For circulars and other documents
generally forwarded unsealed, this envelope is also well
suited.

For further information address the inventor, Mr. J. D.
MecAnulty, No. 127 South 9th (corner 4th) street, Williams.
burgh, L. L.

Peorfamery and the Sonse of Smell,

It may be doubted whether anything is really known re-
garding the actual composition and natare of the substance
of most of the pleasing odors. We know perfectly well,says
Mr. James Paton, the bodies which yield odors, and chemists
can tell with absolute precision what is their chemical strue.
ture; but although thoy can further tell the conditions es.
sential to the sensation of smell, the subtle essence which
gives rise to it appearsto be too ethereal for human detec-
tion or manipulation. A grain of musk will perfame mil-
lions of cubic feet of atmospheric air and still it continues
apparently a grain of musk. The following minute quanti-
ties of different substances spread out on the surface of
smell causo a distinet sensation :

Phosphoreted hydrogen, o )5 5 grain ; sulphureted hydrogen
T3 iy &min; bromine, ;o lyy grain; oil of resin, ryslows
gmin. A still smaller quantity of musk than the last given
smells strongly, but the actual measure has not been ascer-
tained,

It is assured that, for the perception of an odor, it is ne-
ceasary that the body to be smelt must be in a gaseous con-
dition, just as it is required that, before we experience a
taste, the substance must be disgolved ; and for the sensation
of touch, a resisting solid is necessary. Odorous gases are
such as are readily and encrgetically acted on by oxygen,
and the presence of oxygen is therefore a necessary condi
tion of smell,
with oxygen—as hydrogen and nitrogen—are inodorous. In

Such gases a8 mix freely without uniting

order also to experienco the sensation of smell it is NeCessary
that the odoriferous particles impinge with some violence
upon the surface of the sensitive membrane in the nose
which corresponds with the olfactory nerve; therefore, when
wo wish to experience n strong sensation of smell we snifl
strongly, and when a disagreeablo odor is to be avoided, wo
hold our breath, and breathe out when we think we are be

correspondence, such as is carried by express companies and

yond its influence.

Munufacture of Carmine, -

This is one of Nature's most gorgeous products in the way
of eolor. That lovely, rick slinde of red in solely produced
from a decoction of the cochineal bug. Wherever thef
tun is indigenous, there this lietle insect Ix to be found
myriads, feediug on the plant and imbuing its own blood
with the glorious red of the flower, Only the femnlos are
umed for making earmine; bat as thero are 800 females to
ono male, there Iy not mueh diffienlty in picking ont that
wolltary ropresentative of the ruling wex, Woman's rights
linve full sway in this particalar braneh of
the insect kKingdom. The excellonce and pu.
rity of thin eolor and vermilions—in faet, of
nll colora—depond on earefuland thorough
washiog in water. Bome vermilions are
washed as ofton ns sixteen times before the
pigment is sent to the drying rooms. In the
mwanufacture of some of the finer colors,
wo, milk, eggs, or cheess are used with
the chem:cals as purifiers. The most sur.
prising thing, says a correspondent of the .
Now York Zimes, desceibing the Plymouth
Color Works at Borgen Point, N, 1., is to
noo the water that is drawn off from the
huge tanks of color after it has been well
stirred nod washed, The tanks being lined
with fine muslin, not n particle of color es-
capes, and the water Is pure nnd clear as
drinking water, Lakes of different shades
nre made from earmine combined with o
chemical body, which cheapens the eolor
and makes it of any desired hue. Rose
pink and cheap lakes are made from s de-
coction of a red wood wnich is found in
Brazil. Pure carmine is very expensive,
costing in bulk at wholesale £8 a pound.

IMPROVED SPINDLE STEP.

The object of this invention is an im-
proved construction of the steps of wmill
spindles or other vertieal shafts, whereby
they are made ndjustable to compensate for
the wear of the bearing surfaces.

The illustrations show, Fig. 1, n perspec-
tive view with n portion broken away, and
Fig. 2, a vertical cross section. In the bose,
A, of iron is formed a recess, the walls of
which are screw-threaded toreceive a cor-
respondingly formed guide or bearing, B.
The latter is constructed with an inverted
conical opening to inclose the toe of the
spindle, C, the end of which extends through
and rests upon the upperof two or more
hardened steel disks, D, placed in a suitable
cavity at the bottom of the recess. The top of the guide forms
u collar, E, which is veveled off around the interior to re-
ceive oil for lubricating the spindle. The passages, F, in
the base also serve to conduct Jubricating material to the
spindle toe. G isa Jock nut screwed upon the guide between
the collar and the base. In the engravings, Fig. 1 shows
the guide let into the base to the full extent and locked in
position by the nut, G, screwed down to bear upon the upper
surface of the latter. As the guide becomes worn by the
rotation of the spindle, it is unscrewed and moved up, Fig
2, to the requisite hight to fit the toe snugly and prevent the
spindle from vibrating or running out of true; thus, inshort,
compensating for the wear. The nut, G, is then again screwed
down to lock the parts in place. By using s number of disks,
D, one, two, or more can be removed as the spindle drops
down, thus adjusting the step regulsrly to supply the de-
ficiency by wear. The invention appears durable and simple

Its efficiency will doubtless be proved by actual employment.
Patented April 1, 1878, For further information address
the inventor, J. J. Henry, 286 Lexington st., Baltimore, Md,
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CAR AND PASSENGER ELEVATOR,

Our illastration ropresents o proposed method of sceuring
rapid transit botween Hoboken (opposite New York city, in
Now Jorsey, onat of the Palisndes), and Jorgoy Clty Hights,
North Bergen, Bonnville, and othor localities in Hudson coun.
ty, in that State, The topography of the routo ia vary irre-
gulu‘, necessitating cironitous roads to avoid high eminen
ces, and rendoring & diroct path by ordinary means imprac
tieable. The presont system in now being carried out by the
Hudson County Elovating Company, an association incorpo-
rated ‘‘to eroct olovators, driven by steam or other power,
at the base of Jersey City Hights or Palisades, at such points
as gaid Company may sclect, for the casy elovation of street
cars, leams, passengoers, ote,”

The mechanism of the Invention was devised by Edwin
L. Brady, clyil engineer, of Joraey City. The lifting cars
will be constructed entirely of iron, with strong angle iron
framoworks, all centering upon ahuge ring bolt at the top of
theear, to which wire
cables aro attached.
To the Iatter steam
power is applied,
which it is estimared
will accomplish the
lift of 200 feet in R
about one and a quar-
ter minutes. Safety
idlers, moving on in. ==
dependent eylinders, =
are arranged, and a
gystem  of  check =
pawls, attached to
esch of the eight iron -
columns, are also | =

provided to guard : =
against any danger of =~ =
accident.  Each co- ‘
lumn will be twenty- 4
four inches in diam- -
ter and, with the ex- q
ception of the two o b B, A
upper sections which | ;
aro of wood, con-
structed  entirely of
fron. They will be

A

|
]

l fim
securely adjusted by ( ,/"
iron truss braces, and | {\ {
strongly keyed tothe | N . \&\ 3

rocky sides of the d

- (B
cliff, ; =22 W
At the base of the | EMENT ROY i J \()

elevator two large
buildings are to be
erected, in order to
afford means of util-
izing the surplus
steam power. Am-
ple room will be pro- =
vided for elevating =
cars and teams and o
for the transporta- |
tion of ¢ne hundred |
foot passengers at
once. Galleries will

be ndded to the up-
per portions of the
structure, from
which o fine view of

the surroundings will

be obtained. The
work now in pro- |
gress, it is estima- |
ted, will be comple- ‘

ted by the first of Ju-
ly next.

Should the plan be
found feasible for |[¥
elevating horse cars, %P\ i
teams, and passen-
gers, it is not un-
likely that the rail-
roads extending
Westward may adopt
& similar plan for
taking their passen-
gers over the hill in-
stead of through Ber-
£en tunnel, which
the Erie, and the
Delaware, Lacka-
Wanna, and Western
milroads now Lave to traverse,

The Plapet between Mercury and the Sun,

At & recent meeting of the Manchester Literary and Philo-
saphizal Soclety, Mr. Joseph Sidebotham, F.R.A.S., sald:
** As there Is again some speculation as to the existence of an
intra-mercarial planet, and every little fact bearing on the
subject may bo of value, I have referred to my disry, and
find that on Monday, March 12, 1849, our late membor, Mr.
G. €. Lowe, and I saw a small circular black spot cross n por-
tion of the sun’sdisk. We were trymg the mounting and
adjustmont of & seven inch reflector we had been making,
&n0d vxed un fuk box between the eye piece and the plane
Spoeculum. At first we thought this soall black spot was
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upon the oye plece, but sgoon found it wan on the sun's disk,
and wo watched ita progress across the digk for nearly half
an hour, The only note in my dinry Is the fact of tne spot
belng seen: no time is mentioned ; but if I romoembor right.
l}', it wan nbout 4 o'clock in the afternoon,”
Nlckol Plated Spoculum,

| Inaleiter which Mr. Sidebotham had recolved from Profes.
|sor Hamilton L. Smith, of Hobart Colloge, Genevn N. Y.,
" the writer suggests the use of iron or bell izetal specula cont

ed with nickel, for reflecting telescopes. Hesayn: *“ I ground

and prepared a bell metal speculuom, which I coated with
nickel, and this, when polished, proved to be more reflec tive |
(atleast I thought so) than speculum metal. The two objects |
which I sought were, first, to have a polished surface unat I
tackable by sulphuretted hydrogen (this, for example, is not |
injxm-d by packing with lucifer matches), and, secondly, for l
Iarge specula, doing the most of the work by the turning tool |
and lathe.

I really think a large, say three feet, wirl--r,]
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THE CAR AND PASSENGER ELEVATOR) IN JERSEY CITY.

ceated with nickel, but cast of iron, and finished mostly in
the lathe, while it would not cost the tenth of & similar sized
one of speculum metal, would be almost equal to silvered
of glass the same size, and vastly more enduring as to polish,”

Iguana or Tree Lizard,

The largest specimen of the iguana or treo lizard of South
America that has ever been seon In this country was lately re-
ceived, in good health, at the Army Medical Museum, Wash.
ington. The reptile is almost entirely black, or & dark choco-
Iate brown, is thirty inclies long, and on the top of the head
has a large round protuberance like a swelling, while on esclh
side of tho hoad, near its baso, appears a similar immense

ball, The eye Is prominent, very bright, and is of a bright

hazel or yellowlsh color, leaving the pupil brown. The fore
foot, or handy, bave the fingers formed very like the human
hand, while the thumb or toe, corresponding to the human
thumb, is quite short and is Inrge and round. The joints are
protected and covered by a formation resanbling armor, and
the body snd tall seem at first glance to be free from scales,
though ‘s closer examination khows the scales to be small and
smooth. The roptile hay not yet been identified as belong-
ing to any species heretofore known, ns it doex not eppear in
Cuvier. 'll is tho intention of Dr Woodward to kill it and
prepare the skeleton for mounting; but it has been suggest.
ed that a cast be taken, before killing, for exhibition in the
collection of the Smithsonian Institate.
- -t D - ——

The Salt Deposits of Western Ontario, Canada,

The superficial area of the Ontario salt deposits is compar-
atively small, and the whole salt bearing district may be in-
cluded wizhin the counties of Huron and Bruee. Mr. John
Gibson, B. A., ina pa-
per in the American
Jowrnal u_f
and Arts, gives some

Seirnee
| interesting facts re.

garding the principal
wells, eight of which

Him

i he has recently ex-

| amined, The Ainley-

= ville well was sunk
= 1,244 feet, and then
abandoned. The po-
X sition of the boring
= marked the north-
eastern margin of the

. h { ancient galt lake, and
the geological hori-
zon of the salt was
passed without the
least evidence of its
occurrence, The Kin-
0 - cardine well reached
; a depth of 957 feet,

and the Goderich com-

pany’s boring struck

e 27 pee: the salt rock at ex-
2 £ B actly 1,000 feet be-
: : 3 . low the surface. From

this depth was ob-
tained, by pumping,
a saturated brine from
whichlarge quantities
of salt continue to be
manufactured. The
salt bearing stratum
lies inmediately at
the base of the Onon-
daga formation, and
is at once recognized
by the presence of
saliferous and gypsi-
ferous magnesian
marls, lying as a gen-
eral rule above the
salt bed. The Domi
nion well was sunk
1,113 feet, and the
brine pumped up con-
stantly marks 87° zal.
inometer, with a tem-
perature of 62" Fah,
Hawley woll extends
967 feet, and the Clin-
ton well 1,186 feet.
From the Stapleton
well, 1,220 feet in
depth, brines of great
purity are yielded. It
J k { may be mentioned

T@M, that the prevalence of
J! vastquantitiesof gyp-

sum and salt in a
i mixed state naturally

suggests the utility of

a shaft by which not
»'j ounly could pure rock
b l salt bo obtained. but

(s - B .\;;  h nlso the combined

2 - 1‘ ',:;5__ S = ~\ A L-{.'i\\ I gypsum and salt for
- R SR v~ | r.‘gl “., daricultural purposes.
| = —\\= "« ¥ The drilling i
o drilling done in

Coloman and Gowin-
look's well is =zaid
to be unprecedented, both for speed and absence of mishaps.
Actual boring commenced on the 10th of March, 1870, and the
salt-bearing stratum was reached on the ove of the 22d of
the same month at a depth of 1,085 feet. After passing
through 100 feet of pure rock salt, without the least evi-
dence of change, the boring was abandoned.

In no other portion of the Amerlean continent has there
been discovered a deposit of salt so magnificently great. The
supply is practically illimitable and may favorably compare
with the production of the salt mives of Droitwich, in cen.
tral England, or with that of the solid salt hills of Cordova.

—d ) OO

Tue residues from molasses are used in France for the
manufacture of carbonate of potash, .




p Anmatheties, A
wiss term derived from the Greek word anaathesis,
o = hons sgents which, like nltrous oxide, ether, and

oroform, prodace insensibility to pain.

‘ That there are two sides to every question is very forcibly
" flustrated in the attempt to place the honors of the discovery
; 0( i hstice whore They rightfully pelong. In a recent
scientific lecture, on this subject, delivered here by Dr.,
Sims, ho awards the crodit of first ueing anmethotics, for
tho relief of humsn sufforors under discase or surgery, to
Dr. Wells, of Hartford, Conn, The Heening Post, of this
city, in commpnting upon the statements of Dr. Sims,
e The difficalty with Dr. Wells' claim i that, though ho
mented with anmthesing, with nitrous oxide gas, per.
haps with ether, he pever established their use. The real
question at issue is, not who discovered the possibility of
sducing insonsibility under surgical operations, but who
extablished the possibility with a known agent and brought

it into practioal nse.
‘Sir Hamphrey Davy, early in this century, relioved pain

by the use of nitrous oxide gas, and suggested that it might
“he used with advantage during surgical operations.”
Pliny, and some Greek physicians aftor him, recommended
the use of certain herbs, especially of mandragora, for their
goporific power: snd, said ono of them : ** Medical men use it
for thosa whoare to be cut or eanterized.” The Chinese,
who preceded the western world in so many discoveries, are
pupposed to have used unwthesia at o romote age. In the
middle ages, othor agents wero used for the same purpose.
In 1898 Mr. Hickman, a sirgeon of London, and in 1832
Dauriol, &« French plysician, used gas, and, they asserted,
suecessfully. Other French physicians, recommended and
performed operations with some sucerss when patients were
under the inflaence of aleoholic intoxication, and later mes-
merism was suggested and tried in some cases. Thus for
many centuries, alleviation from pain has been gought for;
discoveries have been made, and perhaps some limited prac-
tical application of them maintalned; but the man had not
yet appeared who had made it clear to surgeons and to the
world at large that any of the known agents were so safe
and so uvailable that they could be brought into common
use,

Neither Jackson, Morton nor Wells, then, was the dis-
coverer of anwsthetic ageats, any more than Fulton discov-
ered steam, or Morse, eleetricity. The question is: Which
of them first successfully applied such an agent and estab.
lished its general use?  Unquestionably Wells tried, as
others, scattered along through the centuries, had tried
before and falled, He pulled a fow teeth, but either he
wanted the energy or the confidence to persevere; Jackson
understood the properties of ether, gave some instructions
to Morton ; perliaps he even recommended ether to Morton
ns the agent he was in search of, but he did not establish
its use; there is even ovidence that he doubted if it conld
be used withont danger, to produce insensibility. Bat it was
Morton who had the energy and perseverance to insist upon
trial after trial 11l the virtue of the remedy was established
1o the satisfaction of the world at large. It is the firat step
that costs and counts, and that step was Morton's,

In reply to this, Dr. G. Q. Colton very emphatically upsets
the theory of the Wells abandonment. ** We have,” he
says, * the sworn testimony, of about forty of the most re-
spectable citizens of Hartford, that during the years of 1845
and 1846 Wells extracted teeth for them without pain, using
the gus as the anmsthetic. He was in constant use of the
gas for about eighteen months, when his health gave way,
and ke went to Europe. Even in Europe he did uot aban-
don his discovery, for he p ted his claims to the Acade.
my of Sciences in  Paris, that institution, in recognition
of the services, conferred on him the title of M. D,

As soon as Wells returned to this country he resumed the
use of the gas, and continued it until his death, which oc-
curred on the 24th of Jannary, 1858,

Bat he met the most determined and bitter opposition
from all quarters. It was at that thne tod much to believe
that the inhalation of so little gus or vapor would destroy
the pain of a surgical operstion! Dr. Wells did all that a
msn could do, while he lived, to prove to the world the
value of kis discovery. Shonld he be deprived of the honor
of the discovery because the public were incredulous and
repudiated his claims?

Wells died before the merits of the gas were generally ro.
cognized. After his death Dr, Morton set up the claim that
nitrous oxide was not an anmwthetio, and therefore that
Wells had discovered nothing. No one had uged the gas to
produce anwsthesia save Wells, and Morion was enabled to
&ain a general asreat to the position he took, namely, that,
nitrous oxide not being an anwsthetie, therefore he, Morton,
was the discoverer of anmsthesia! 1f at that time and dur
ing the lifetime of Mr. Wells tho gas had proved to be what
it really is, and what I have demonstmted it 10 be, the best
and safest anwsthetic known, we never should have heard
of Morton as the discoverer of anmathosia.

When I revived the use of the gas In 1868, I had this gen.
eral incredulity respecting its powers to contend with. |
was met on all sldes by the assertion that Wells bad tried the
&%a and it bad proved o fallure. [ expended elght thousand
“lll!ﬂn first year in advertising, advoeating, and dofend.

'hl it; and in all this time did not realize u dollar of profit
from my business. Is It any wonder thut poor Wells, who
) Hlo money to spend, should enconnter oppoxition and
- Risconrngement tn its first introduction ?
j ‘quc remembered that Wells' first oxporiment—
@KMI‘W him the gas—was on the 11th of Decomber,
1844, and that the first experiment by Morton was on the
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S0tk of September, 1846; also that Morton was stimulated
to this experiment by information derived from Wells and
newspaper notices of Walls' operations.

In view of all these facts,” says Dr. Colton,” how can any
one hesitate to nward the honor of the discovery of anmsthe-
sia to Dr. Wellx?”

el @ () O eeeet—
The A B O Procosss=London Filth transformed
Into Shining Gola,

The procoss of precipitating by sulphate of alumina the
valuable constituents of sownge, and utilizing st the same
time the purifying powor of eharconl and clay, i+ that to
which, says the Journal of Selonce, we decldedly give the
preference, an by this mesns the water is practically purified
fit to be discharged into s ranning stream, and the deposit
is retained in a form entiroly inoffensive and capable of belng
turned into a dry and portable manure. This process lLias
been before the world for some yoars as the A B C process,
being derived from the initial letters of the principal constl.
taents of the precipitant: alam, blood, clay and charcoal,
In contact with sewage—a slightly alkaline liquid charged
with nitrogepous organic matter—the nluminge Is soparated
in flocks, and, by virtucof its remarkable affinity for dissolved
organic matter, cach particle seizes hold of, and drags down
with it, a corresponding particle of nitrogenous Impurity,
The blood here comes into play ; this is essontially a liquid
highly charged with albumen ; albumen is instantly coagu.
'ated in the presence of alum ; and in the same way as this
ready coagulability of albumen is utilized in fining wine sud
coffee, so it is made use of in this process by joining with
the alumina in its precipitation, uniting it in & network of
fibors, and giving it, as it were, arms wherewith to seize
upon and drag ont of solution still more putrescible consti-
tuents,

But the precipitated hydrate of alumina is light in char.
aoter; and although it wonld ultimately settle, leaving a clear
liquid above it, the slightest agitation causes it to float up,
and thus renders it difficult, on the large scale, to drain off
the mud. Here the action of the clay is apparent. This
substance hns o curious physical property; when finely
ground up with water, it forms a creamy emulsion, which
takes many days to settle. Bat when this creamy liquid
mects with sulphate of aluminn, the clay coagulates like
albumen, and settles down in heavy granular flakes. Now
in the A B C process these three precipitations—that of the
alumina, that of the albumen, and that of the clay—tako
place simultaneously, and in each other's presonce; they be-
come closely locked together in a triple alliance; the heavy
character of the clay particles gives density to the mass, and
causes it to settle rapidly, and remain in 2 compact form at
the bottom of the tank.

There still remains the probability, if not the certainty, of
foul gases being present, while the water, though clear, may
nevertheless be colored. These residual impurities are at.
tacked by the charcoal; the powerful affinity of animal chinr
coal for crganic coloring matter corrects the one evil, while
the well known absorptive action exerted by vegetable char-
coal on the gaseous products of putrefaction corrects the
other.
The method ol applying the ingredients is extremely sim-
ple. The clsy and charcoal are incorporated in s grinding
mill, with the aid of sufficient water to form a thin paste.
This paste flows into a tank, and is constantly agitated until
it is required to be mixed with the sewage. By the side of
the mixing room is a smaller room, through which passes a
channel or trough. At one end of this channel there rushes
in the London sowage, and with it an unmistakable odor.
The B C mixture, or thin water paste of clay and charcoal,
is admitted to the trough by a pipe from the store tank ; the
sewnge in its passage past this pipe carries with it the mix.
ture, and the two, after well mixing, proceed on their way
past a second pipe connected with a tank containing a supply
of sulphate of alumina dissolved in water. All that is now
requisite is to allow the sewage, B C mixture, and alum to
flow in inodorous company to the settling tanks. The chan.
nel Jeading to the tanks has its course interrupted by numer.
ous ledges, which serve to cause the more perfect intermix.
ture of the sowage and the disinfectants. The first tank in
which the sludge is allowed to settle contains the principal
portion of the precipitate. The clear water is allowed to flow
off continuously from the first tank into a second tank; and
the remainder of tho mud is deposited in this and in the
other tanks into which it flows, From the last tank the
water I8 conducted to the river, appoaring as a elear, Inodor.
ous and tasteless eflluent, When sufficient sludge has been
colleeted In the first tunk, the treated sewage is shut off from
this and permitted to flow into another tank, which then
forms the first of the series.  As much of the water as pos.
sible Is then run off from the mud, and the latter is drawn
into the acidifying tanks, whore a small quantity of sulphu.
ric acid is added to prevent the loss of any smmonia.  From
the neidifying tanks the semi-dry mud is pumped into the
drying presses, whenee it issoes in a eake, This semi.solid
mud is then farther dried by a most ingenions application of
heat in rovolving fron eylinders.  Thie wet muad Is passed In
at one end, and dry manure, in the form of an inodorous and
inoffensive powder, falls from the other end, at the rate of
b tuns in ten hours, ot the expenditure of a few hundred.

Crossness s situsted on w projecting
shore of the Thames, botween the Plu
manrshes, aod is the southern outfall of the La
The quantity of sewage now dally discharging af
is 50,000,000 gallons. Large as this quantity \
the enormous engines employed In pumping the

fully equal to the task, for they are espable of
tuns in o minute, or nearly double the ayersge

transformation of wuch a mighty mass of filth W“ I
shining gold in  feat worthy of the days of the alehemist,
or rathor of the days of modern chemistry, O‘M‘m.
of soewage, the works of the Native Guano Company are ea-
pablo of dealing In the twenty-four hours with 500,000 gal.
lons, drawn from the cross.cut or ealvert through which the
sowagoe rans into the principal reservolr, This quantity
amounts to 1 per cent of tho whole delivery, Thither the
sewage Hows into the sump of & pump worked by a 15 horse
power steam engine, whence it flows into contact with the
A B C constituents as we have described.
Daring an official trial, lately completed, extending aver
cighty days, there were used 80 tans of dry A B C ma
terials, while the * native guano” obiained smounted, in
the dry state, to 131 tuns, showing an inereass of more than
64 per cent.  The amount of sewage tréated during this tine
wan 11,672,000 gallons. Therefore 1 tun of dry native gua
no was obtained from 89,100 gallons of the Crossness sewnge,
With scarcely an exception, the farmers are unsnimons in
thoir approval of ** native guano:" many of them, shreswd,
Intelligent men, well sequainted with the varlous artificial
manures in the market, have tried *“ native guano’* with in-
tolligence on different fields against other manares, and were
nssured that, putting equal values per acre, it was superior
to most manures in the market.
SANITARY NOTES--MILK AND ITS ADULTERATIONS.
It is proposed in this paper, drawn from the report of Dr.
A. H. Nichols and Professor J. F. Babeock, to consider brief.
Iy the various methods which are resorted to for the Purpose
of adulterating milk, and the means which have been aflord-
ed to us by chemistry for their detection.

THE COMPOSITION OF MILK.
Genuine milk is composed of water holding, either in sus.
pension or solution, fat globules, cusein or cheesy matter,
sugar, and various mineral matters or salts. It is a physio-
logical fact that the quantity and quality of milk may vary,
not only in different cows, but in the samo cow, this vari
ation depending upon: 1. The breed of the cow from
which it is obtained. Alderneys, for exumple, give milk
containing a large proportion of cream, and hence forming
very nutritious food for infants; while Durhams produce a
fluid richer in casein and, on this account, especially sdapted
to the manafacture of cheese. 2. On the number of calves
born, and time since calving. Less milk is given with the
first calf than with the subsequent ones; and for a week or
ten days after every birth a yellow, thick, stringy substance,
called colostrum, is secreted, which is unfit for use. 3. On -
the character of the food furnished to the animal. When
fed principally on carrots, there is a slight diminution in the
amount of casein and butter and an izcrease in the quantity
of sugar. This is still more marked when beet root is made
the chief article of diet. If the food consists of the refuse
of distillerics, the animals often become discased, and the
milk given is manifestly unfit for consumption, The yield
of milk Is most abundant in spring. In dry seasons the
quantity secreted is less, but the quality is richer. An un.
pleasant taste and odor is said to be imparted to milk by an
exclusive diet of turnips or oil cake, nnd the same is also
the case when the cows feed upon wild garlic or other weeds
an! leaves of plants where the pasturage is bad. 4. On the
cleanliness and ventilation of stables, and care bestowsd apon
the animals. It often happens that milk, of high specific
gravity and yielding a large per cent of cream, becomes o
thoroughly impregnated with the vitiated air of the stable
as to be decidedly repulsive to the taste. 3. On the time
of milking. The afternoon milk is richer, on the average,
by one fourth than that obtained in the morning, and the
last portion of a milking is much the richest and is often
reserved for cream.

METHODS OF EXAMINATION.

The hydromoter alone affords an imperfect test of the
richness of a specimen, for many reasons, prominent smong
which is that the specific gravity of impoverished milk may
bo fraudulently lowered or raised by the admixture of vari.
ous ingredients, principally water and salt. The ordinary
spocific gravity of milk at 50° Fah. ranges between 11020 and
1-087, and it is no secret to milkmen that this specific gravity
is not much changed if four per cent of water bo added for
overy one per cent of cream abstracted. The lactometer is
simply a long tubo graduated into a hundred parts, and
intended to indicate the percentage of cream which has
spountancously separated from the milk and risen to the sar-
faco within s given time. This quantity genemlly measures
from 8 to 20 per cent, and, in certain breeds of cows, may
amount to oven 50 per cent. The instrument furnishes no
knowledge of other constituents, such as caseln and sugar.
The lactoscope determines the richness of milk by measai.
ing its opacity, on the principle that, whils tho fat globules
aro opaque, the liquid in which they float Is nearly transpa-
ront. It 1s considered to presont no muterial adyantogs
over the lactometer, The microscopn enablos tho oy to
stimnte the number of fut globules & specimon contnins, ns
woll as abnormal constituonts, infusorin or fungl which may
be prosent,

ADULTERATING SUNSTANCES AXD HOW TIEY ARE DETECTED,

welghts of conl.

If space onough be available, the muad may be simply
pumped, from the bottom of the settling tanks, Into largo
open ulr stankys, where it deios under thoe influence of the
sun and aly,  Not the slightest offensive odor s appurent
during nny stage of this drying,

The dry mud In powder, forming exeellent manure, is re-
moved from the sheds, and packed into bags for transport.

Theso are principally water, flour or starch, gum arabic or
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p, cercbral matter, chnlk or \vhmng turmeorie or
0, tragnoanth, earbonate of magnesin, wrrowroot,
v, emulsions of almonds or hempseed, carbonate of sods,
%’g:‘nd salt, Weshall connlder them In thoir arder.
‘Water lossens tho specific gravity, and may b dotected by
* measuring the density of either the milk, tho skimmed milk
~ or the serum. 1f & fow drops of neetie acid bo added to the
"-".T‘n), the fatty matterand casein will bo coagulated, and may
" po removed, leaving the serum. The effect upon this sub-
“glance by the addition of water is shown by the following :

~ Sorum containing porcentages of wator. Specific gravity,

Pure seram........... DB RIbe eI siaina'd o5 3 L1020
Water gg per cont. ., 095

d . 10022
SOS 1:020
40« aps ey 1017
BOURAR 4 1014

The quantity of water may also be estimated indirectly by
determining quantitatively the a ount of the solid constitu.
‘ents or of the milk sugar present,

Flour or starch Is easily recognized by adding a fow drops
‘of the tincture of jodine to the whey. If this produces the
“eharncteristic blue color, it indicates that somo amyluceous
substance has been added,  Starch can also be found by the
microscope.

Gum arabic or dextrin is detected by the action of a small

] quantity of alcohiol upon the whey, A dull abundant white

precipitate falls, which may be proved to be gam by ita prop-

+ orties, and which diffors essentially from the light bluish or
diaphanous flakes which aleohol produces in pure milk.

Cerebral matter is ususlly some villanous mixtare of the

‘brains of sheep, employed to counteract the blue tinge of

Ampoverished milk. It is rarcly used; and if present, gener-

ully sinks to the bottom of the vessel. It may be made out

by the microscope.
Chalk or whiting is somotimes employed to neutralize the
. acidity of soared milk. Chalkis insoluble in milk, and hience
will form a sediment, the characterof which may be detected

3

i by the effervescence caused by a drop of acid,
il ‘Purmeric or annatto is used 1o give a rich cream color.
i ‘Evaporate a portion of the sample to about one eighth its

bulk, and add a small quantity of caustic potash, If
. 7 the yellow color becomes brownish, turmeric is present; if
" bright red, annatto.
Gum tragacanth, carbonate of mognesia and arrowroot
dd consistency and counteract the blue color of the milk.
To deteet the former, lot the fluid stand for some hours and
observe if any gelatinous deposit is formed. If g0, wash it
£ with water and tost with o few drops of the tincture of iodine,
: when a blue color will be produced, due to the starch con-
tained o the tragacanth, Arrowroot is detected by meansof
- the migroscope, by which instrument the round particles of
~ carbonate of magnesin can also be mado out.  The latter will
d to disappear upon the addition of a drop of acid.
r, in the form of caramel or brown sugar, is used to add
color and develop the flavor of impoverished milk,
mmaw by mixing a little yeast with tho
seram of the sample and exposing the mixture to o temper-
ature of between 70" and 80° Fah. An abundant and rapid
disengagement of gas will take place in the course of two or
three hours, fcrming a sure sign, as pure milk cannot fer-
ment in so short a time.

‘Emulsions of almonds or hempseed are inexpensive sub-
stances, and impart an unpleasant flavor to the milk. The
mdauwdmpool amygdaline to an ounce of milk
b z milk of almonds will eause a development of the
Iy odor of bitter almonds.

{ Carbonate of soda is added to prevent milk from quickly
m sour. When this sulstance is present, thereisa

I@.mmawl\hhhmdthemwhnmlm
‘are recognized by dinphanous clots formed in
Wgﬁmnﬂk When present in small quantity, the se-
nno!thnnkmunhboned and the !loeeull formed com-

Mbhﬂ-d quite extensively to increase
gravity and dovelop the flavor of the milk. [Its

o!uﬂkbarr!«lwnuunt.tho
of vhlah is best evidenced by the mortality
0, of which it forms the principal nourishment.
st year of which the records were published,
cholers infantum occurred in Boston, while, in
palation outside the city, but 100 took place.
s | uted to the impure milk, which the coun-
mmt.awgodbuve upon,
that, in erowded localities, adulteration in the
| is admitted by milkmen generally. It s
thllﬂlnplyolnm for the city of Boston,
D, 872, was 24,000 gallons, which,
amount 1o 8,763,285 gallons, the
0 cunsumers, may be reckoned at $2,070 517.
the average amount of water, frandulently
twelve per cont, and this s putting it st
‘ m‘; by the eitizens during
apart from the legitimate water ratos,
of 807,640,
the full amount of the fraudu-
), there should be added to this sum

the value of the eream poured off from the top of the cans,
and sold by the millkmen at & price varying from twenty-five
to fifty conts n quart,
- -
Ship Canal In Scotland,

Tho Caledoninn Cansl, which, with Loch Newss and other
lakes, cuts across Scotland from northeast to sonthwest, for
o distanece of sixty miles, betweon Invernoss and Fort wil
linm, affords Cusy passage to shipas drawing not more than
u'igfllt'-'ll feet The
great, It serves only to avold the somewhat dangerous voy
age around the northern extremity of the country. Hut
policy diminighes its usefulness to
the smollest possible degree.  The tolls are so high that
commeres avolds it almost entirely. Steamerg, which com-
bine their own motive power with good passenger accommo-
dation, monopolize the usefulness of the canal and pay tolls
sufficiont to defray the labor of working the locks. Main
taining the canal is thus a large government charge fora
very small result. A smalltoll would sorve the conntry and
the interest of the government to greator ndvantage.

necossity for suclh o canal is not very

what seoms an nnwise

et () § e

A New Digreric.—Dr, Goodman, writing to the Britisk
Mudical Journal, says that artificin]l fibrin is an sdmirable
dietetic substance, being unparalieled for lightness and
digestibility, and o great delicacy besides. It is obtained by
exposing albuminons material to the action of cold water for
a time, the hen's egg, from its great abundance, being the
most suitable source of the albumen. When the contents
of an egg aro immersed in cold water for twelve hours or
thersabouts, they undergo a chemico.molecular change, be-
coming solid and insoluble; a change indicated by the opague
and snowy whitoness of the white, The aotion of heat to the
boiling point is now brought into the process, and the fibrin
is then ready for use. In cases of deficient nutrition and
rejection of food, Dr. Goodman says this artificial fibrin is of
the greatest service, as the weakest stomach ir able to retain
it, und its use appears to promote the app. tite for food.

A CorLossanL Beer Casg.—The great Hupgarian cask,
which is capable of eontaining 2,000 einers (or 25,000 gal-
lons) of beer and which has been sent for show to the great
exhibition at Vienna, is made entirely of wood grown in
Hungary, and is said to be a perfect marvel in workman-
ship.

Procness o Tie Hoosac TUNNEL 1N MAv, 1873.—Head-
ings advanced from east end westward, 155 feet; from west
end eastward, 120 feet. Advance during May, 275 feet. To-
tal lengths opened to June ist, 28,867 feet. Rock remsining
to be penetrated, 1,664 feet; being 96 feet less than one third
of a mile.

J. A. B. says: I have taken the SCIENTIFIC AMERICAN
ever since [ commonced to learn my trade, and it is not too
much to say that that journal has had a great deal to do
with the raising of my salary from $300 a year to $1,700.”

Value of Patents,

AND HOW 70 OBTAIN THENL
Practical Hints to [nventors,

ROBABLY no lnvestment of & soall sum of money briogs &
Eroater relurn than the expeuse Inourred In obtalaing s patent
oven when the tnvention (s but & small one. Larger tnveutions
are found to pay correapsndingly well. The names of Blanchard,
Morso, Digelow, Colt, Eriamon, Mowe, McCormick, Iloe, and
others, wlio have amassed Lintmense fortunes teom thelr Inven.
tions, are well known., Aud there are thousands of others who
have realizod large swns from tholr patonts.

More thas Firry Tuotsaxn | Bave avalled th I
of the services of Muxy & Co. daring the TWENTY-SIX years
they have acted as solicitorn and Publishers of the SCIENTIFIC AMKRICAXN,
They stand at the head In this class of business; and thelr Jange corps
of & wirtants, mostly selected from the ranks of the Patent Ofco: maes ~ap-
able of rendertug the best service Lo the nventor, from the experienceo prac-
tically obtalned while examiners o the Patent Ofce: enables Muxy & Co,
to do everyihing sppartalolng to patents sETrEs aud CUEAVER than any
other reliable sgency.

This Is the clostug Inquiry In
nearly avery lettor, descril ng

HOW T0
OBTAIN o i alee. o s

swer canonly be had by muu . oo-pklo applleation for a pateat to
the Commisloner of s st of & Model Draw.

toge, Petitlon, Outh, and fall Ondlfulu Varfoss oficial rules snd fore
malithes must 590 bo obwerved. The efforts of the laventor 1o do all this
Baataess Mgself sre generally without suceess. Aftar great porplaxtty and
delay, he Is Ganal'y glad to sedk the ald of persons sxperfoncod (n patent
Tniness, and have a1l the work doos over again, The best plan Is to s olieft
proper advice st the beginnbig. 1€ 1o partios consultvd are hooorable men,
ths Inveutor may satsly confide his idoss to thont | thoy will advise whelher
tha tmprovemient s pobatly patentable, and will give him all the directions
needfui to protect his #ights.

How Can ¥ Hest Secuve My Iuvention ¢

This is a0 Inquiry which one Inventer uaturally saks snother, who has had
soue expericnce 10 obtalu'ag patesis, His saswer geaecally bs as tollows,
s correct :

Cocstruct & hoat model, not aver a fool In any dimenalon—smalier (f pos
sible—and sead by expross, propaid, add d to Muxx & Co, 51 Pk Row,
Neow Vork, together with s dessription of (s operstion and merits. O re-
celpt thereof, they will examine the Livention carehally, and adyise YOU as
o Its patentabllity, free of charge, Or, I you have not time, or the means
at hand, o coustmel & wodel, make as good & pen wud nk skeick of the
Unprovement as possibie and send Ly mall. An SIswEr as (o the Prospect
of & patent will be recolved, wsually, by return of mall. 1t {s sonyetunes
Best (0 have & soarch made at the Matent OMow, sUEh & IWeastre often saves

the cont of au ap) Ueation for s patest,

Preliminary Examination,

[ order to have such seareh, make oud s written desceiption of the Inven
tan, In yotr own words, und » pencll, or pen and Ink, aketgh, Send ihese
with the foo of 5, by mall, addres i to Muxx & Co., %7 Park Row, and in
diw time you will recelye an aeknowladgroant thersof, follownd by a writ-
ton raport (o rogard to the patentabllity of your improvemont. This spocinl
wonreh s made with great eare, among the models aod patents st Washing-
1on, 1o ascertalo whether the Improvement prescated by patentable,

Roejected  Cases.

Hejected eases, or defectivn papers, re modeled for partics who have wade
spplications for themselves, of through other sgents.  Terma moderte
Address Muexx & Co., stating particulars,

To Make an Application for n Patont,

The applieant for a patent shonld furnial amode! of his lavention If sus
coptible of oo, altkongh somaltmes 't may be dispeased withi; or, If the In.
yantlon be a chemioal prodaction, he must farnish samples of the fngredic
ertn of which Wis composition #onslats, ‘These should be sceurely paeked,
the tnventor's hame marked on them, and sent by express, prepaid.  Sroall
models, from o distance, can oftel be seat eheaper by mall. The safest
way 10 remit money (& by & draf(, or postal order, on New York, payable to
the order of MUXY & Co.  Persons who live in remote parts of (he country
can usually purchase drafus from thelr werchants on thelr New York cor
respondents,

Cavoats,

Tersons doalring to file o cavest can hiave the papers prepared [a the short-
ent time, by sendiog & sketch snd deseription of the lnvention. Thoe Govern
ment foo for s caveat Is $10. A pamphiet of advice regarding applications
for patents and caveats 1s furaistied gentls, on spplication by mall, Address
Munx & Co,, 57 Park Bow, New York.

Rolswuos,

A relse In granted to the original pateatee, his helrs, or the sasignees of
the entire lnterest, when, by reason of an lnsufiicient or defective apecifica-
won, the original patent Ia lavalld, provided the error has arisen from ned-
vertence, accldent, or mlstake, without sny fraudulent or deceptive Inten-
ton.

A patenten may, at his option, have i his relssiin s separate pateat for
each distinct part of the tnventton comprebended fa his original spplication
by paylng the required feo la ench case, and complyiag with the other re-
quirements of the law, ua In original spplications, Address Muxy & Co,
¥ Pazk Row, for full particulars.

Deslgn Patents,

Forelgn designers and manufacturers, who send goods to this country
may secure patents here upon thelr now patterns, and thus proevent others
from fabricatiag or selling the samo goods in this martet.

A patent for a design may be granted 1o any person, whether cltisen or
alien, for aoy new and original design for a manufacture. bust, statoe, sito
rellevo, or bas rellef; any new and ortginal design for the printing of wool-
en, silx, cotton, or othier fabrics; any new and original tmpression, orna-
ment, pattern, print, or picture, (0 be printed, painted, cast, or otherwise
plared on or worked Into soy article of manufactare,

Denign patents arc equally as important to cltlauns ss Lo forelgners. For
full particulars send for pamphlet to Moxy & Co., 57 Park Row, New York

Forcign Patents,

The population of Great Britain s SU00000; of France, H0000: Del-
gium, 5,000,000; Anstria, SSM000: Promis, £00000: and Basls, 20000000,
Patents may be secared by Americas citizeas 15 ali of these countries.
Nouw is the time, w hlle business fs dal) 3t home, to take advastege «f these
immense forelge Selda. Mockanical improveaents of all kinds are alway»
Io demand (s Kurope. There will pever be & better time 1dan the presest
to take patents abroad. We have rellable Dusiness cennectioas with the
’rndplamot Empe. A large stars of 2ll the patenis secured in

by A are obtal throosh our Agency. Address
)lmCCo..aMBn'.Sc'Tort. Cliculars with foll taformation on
forelgn patents, {urnished free.

Value of Extended Patents,

Dldp!ntmr-lmluhcl that their inveations are Hkely to be more
ive of profit durfog the seren yeass of sxtension than the firsg full
m- for which thelr pateats wore granted, we thlak more would avall thexms
saives of the extensdlon privilege. Patests graited prior to 1861 msy e ex
tended for seven years, for the beseft of the Iy or of his beirs Lo case
of the of the by dow applicat! m to the Fateat Odfice, sinety
days before the termiaation of the patent. The exteaded time lotres to
the b of the | ' e aead s wader e fiest torm having no
rights ender the extension, except by spectal Tue G
fee for an extension s $100,and 11 Is 7 that good profeslonal service
be ob d to conduct the bus Mt-r'lllhlntoﬂct. Full informa-
tion as 1o extensions may be had by addremiog Mrxx & Co., 37 Park Kow.

Trademarks,

Any person or firm domiciied In the United States, or any frm o corpors-
ton residing In any foreign country where stmilar privileges are extended
to cittarns of the United States, may reglster their desizas acd obtain pre
tection. This Is very lmportant to turers i 1his Y, and equal
Iy s0 to foreigners. For tull particalars sddress Mrsy & Co, 5 Purk Bow
New York.

Canadian Patents.

On the first of Septembder, 1572, the new patent law of Casada went inio
foree, sod patents sre aow granted 1o cittsens of the United Statos on the
same favorable termas as to eltk of the I

In onler to -ppb for » patzat m Canada, the spplicant must furnish &
model, specin and dupl drawings, sub fally the saiie as In
*pplying for an American pateat.

The patent may be taken out elther for Ave years (government foe £ or
for tea years (government foo $0) or for Gftesn years (government fee § .
The five and ten year patents may bo extended 10 1he tevm of Aficen years
The m-.mu- for extezsion are simple and 5ot expensive.

Ameri aven If alread d tn this 7, can be
u:.udh MWM the Amu pateat Is nol more IDAR one year
o

All porsons who destre to take out patents tn Canads are requested to
cotimunicate with Moy & Co., 97 Park Row, N. Y., who will give promps
Alteution to the business and farabsh fall lastruction.

Coples of Patents,

Persons desiring any patent isued froma JaM to November ¥, NS, can be
sappiied with oMictal coplos at & reasonahle cost, thy price depending upon
he extent of drawlags and leagth of sprctdcation.

Any patent lseed soce November 27, 192, at wiish thne the Patest Ofice
commeaced printing the drawings and spe rifcations, may Se had by remit-
Ung 10 this olice §1.

A copy of the clafms of any patent Mtued sioce IS will be farnlded
fur 81,

Whon ordering coples, please to retlt for the same as above, aad state
name of p title of Iav and date of patent, Address Muvxy
& Coy, Patont Sollciters, 3T Park Bow, Now York iy,

MUNX & Co. will be Bappy 10 50 aventars (o bersin, At thelr ofiee, or Lo
Advive them by letter. (0 all cason, they way expect an Apasst apmivn, For
such consullations, oplalons and sdvice, ne charge (e wmaske, Write plaly
40 ROt use pencil, ner pale ok 1 be briel,

Al bustaess commitied 10 087 care, a3 sl conviliations, s10 Keph seored
Qnid strictly coniendsol.

In all matiees puuhh‘u mm-‘umw
procaring guia ats, examisatioas tate the valldity
of patuuls, vic., mdalannal altention b given. Por informatios, and
for pasaphlets of tnstraction and advios

Address

MUNN & €O,
PUBLISHERS SCUEN (1o AMERICAN,

37 Park
OPPICE IN WASHINGTON~Q aowy New Yerk,

S i ‘ orner ¥ and 2th strects, (pposlte

e o et ———
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Scientific  American,

American and foreign Pateuts.

Supplementn tor Oar Trucke.
: Spetnna, Brookiys, X t’l\“;‘mm Bab for 1ta ohject to
i3 L Vors around
K he friction and consequent wear of car wheels In pasiog
‘eurves. The invention conststs (n vipplementars wheels (o ran
1o0%n On the 8xln of the ordinary wheele. 101 sapecially spplicable
‘on atreot raliways, & wide St rall belng provided for the supplameatary

wheels to run on.

Tmpraved Washing Machine.
Clarance L. Towe, Nosesslle, nu-nhzm-m 1o 1o furn'sh & washing
machie which turas, rele, and presess the clothes, thus wishing them

Teanly in & short (e, with comparstively small exeriion tn handilug. The

avention constets (h the double setton of e beater by the motion of the

velllating 1ubd, prodecleg rbding and presatng st the same time, the beater

Arrying (he chnttes agalist (he rubber and preasing them agalnst 1t and

‘bottotn of the teb,

3 O Improved Hay Carrier,

‘M. Tauner, Attios, Ohfo~The object of this fnvention s to fur
nish in farmens and Others & atmple Apparatus for holsting, carrylng, and
deposiiing raptdly hay bales to the desirod placo (n tho barn, eaving time
and labor theroby. The fuvention cansists of lever and gulde ploces, in
rouneetion with a pulley having a wolghted cateh lover for suspendiog the
Toad tiil ready to be dropped. Saltable gulde strings and pulloys facllitate
the raphd aotlon of the conveying apparatus,

Twproved Stop Mechanlsm for Loams.

Thomas Isherwood anid Whllam Nutiall, Westorly, It L. —This Invention
conatata of two or more wires, with devicos tor presenting them behind the
welt thread st the middle of the lathe, or thereabout, after the shuttle
PAsses, L0 Insure the action of the weft fork or fecler for throwlng off the
ahipper lever whon the woft [s prosent, 1t alvo conslats of & novel arrange.
wont of moans for presenting the feelor (0 the woft Ina suliable posiifon
10 advance of the ploth, and then moving It away, 5o a8 not Lo laterfere with
e besting up of the weft by the reed.  The arrangement of the stopping
mochaniem at the siddle of the lay saves the neoesily of employing one
mear each edge of the warp. It offen Rappens in looms carry’ng several shot-
tes that the wefts break, so that the ends sre long enough to ralse the
latches, owing to the cutting or overstralaing of them In particalsr places
by the boxes tn which the shutties are changed.

Improved Skate.

Wendell Strascer, Tayloravilie, Oblo.~Tuls invention relates to an Im
proved roastrection of skates with a view to rendering them more durable,
asd thelr attackment to the foot more convenlont, secure, and comfortable,
coabling the repair or renewal of the ruaners 1o bo more castly effected
than b 1 Ther are dinag In an Iron which 1s
tecared 1o wooden soled boota or shoes, and sald lron Is detachable from
the wooden soie DY A pecaliar but simple device. The runner L also readlly
detached from the lroa.

Improved Lock Fastesning for Mall Pouches, ofc,

Brice X. Blulr.H don, I's.—Ta's Iny ! 1o modoa of conye
wieatly applyluy locks to pouches, satchels, carpot bagw, and analogous
articles; and It coustets In employing two Winged sllding clamps, and In pro-
viding the sdjacent end of each with a corresponding eye through both of
which the padiock s passed and then locked. It nlwo connlsts in an aper-
tared plate sliding 1o a receks on top Of a plate to hold Armly the Same,
address or dostination of the owner of the pouch, satchel or carpet bag.

Improved Sewing Machine.

George Wabater, Jr., and John Fraser Webater, Hamilton City, Province
of Ontario, Cansda.—This invention conslsts in 3 new mode of a,plylng the
feed bar mechanism: in a poculisr relative construction of the shuttle car-
rior and foed bar to enable the former Lo ralee the latter at every forward
motion ; and 1o a very slmplo and ¢ mode of Iating the length
of stiten,

Improved Fence.

Austin Orvis, Ellington, lowa.—The fuvention relates to that clams of
fences which are placed soross streams Hable to be flooded with water at
one keason of the year aud obstructed with lce at another. The fnvention
consists in & Jolnted post which will enable the panel to atand ercot in the
grazing season, and 10 be thrown dows with its top up the stream (o the sea-
soz of lce.

Improved Cement.

Dr. John E. Park, Sequin, Texss.—This (uvention relates 1o a new hydrau,
Mz cement, and to a process of burnlng the same to develope 1ts highost
cementitious qualities. The cement is composed of 1 part lme with M to
43 per cont of cla¥ (alumins and sflica), and 8 to 10 of fne s.nd (sflex), snd
5 per ceatl of sods (carbonste, mariste oF caustic). or potush. The priocipal
{ e of the p da 1 the degree of calcination by means of
the color of the materfal at varfous stages of the burning | and without the
exsct degree of caleluation, thus determined, the cement will not be of the
required quality.

Tmproved Steam Eungine Valve,

Al der B: Loadon. E d.—This inveat! sists In tl
of the steam from the mato cyllnder before 1ia platon has resched Its throw
by detached leadiog valves, one st cach end Of the maln cylinder and an
Intermediate otie, all woved by the pressure of the steam that fills the maln
cyliader 8t or Dear the pletion of each ke. The piston valves cut off
t5e exhauet of the malan ¢yllader before the end of cach stroke, thereby

4 erels & steam lon which checks the of the maln
plston sud recelves It with & ylelding reslstance Wke « spring, thus makiog
Bigh speods moch safer. 11 Is also economical, becauso the steam cushion
storer np power which 1s oxerted In the reaction to send the piston back,

Clevis Bar, Hook, WhiMletree, and Whillletroo Staple.

Robdert Gibbe, Spring Hill, Mo ~This lnvention conslats, first,In a pecaliar
mode of constractiazs snd combiaing the clevis bar with 1ts brace; second,
1o 8 pecullar construc fon of double hook for clevis bars or whitflatroon
third, o 8 novel wode of swivellng the shank of a clevis hook fn the cloyis
ber and combining it with a laterally adjustable front plate: fourth, inn
new way of applyiog s hook staple to & swingle tree in connection with a
verforated plate.

Improved Turpentine Seraper,

John G. Cobo, Shoe Heel, N. C~Thix lnvention rolates to turpentine
scrapers which are used (o dotach the resl bt thit exudes from
the tree, and (ste In & double edged reversible serapor, This obyiates
eatirely the employ of two tmpl to plete the op 1

Improved Carringo FProtector.

George Broce Brown, Newburgh, N. Y.—Thix lavention conslats {n a plate
provided with a sabjacent and projecting strip of rubber applled fn the rear
of a carrisge wheel and sttached to the oarrisge spring by & curved arm and
bifarcated holding plece.

Improved Sleigh nnd Sled Runner.

Jacod W. Karn snd Eugene W. Karn, Watkins, N. Y.—~This Investion
relstes 1o the construction of Melgh rupners, and conslists o makiog the top
rall bottom, runner, and intermediate supports of s slngle rod of metal,

Improved Wash Boiler.

Josenh Adsms, Nowark, Oblo.~This invention relates to the construction
©f parte which make up & wash bofler, and constets la & false bottom con-
wex ot top And provided with adjscent chanvel ways, the latter recelving
he water frotn the former aud dellvering It (0 the steam gencratlng cham-
Dar: aleo o & two part end-closed and afde-petforsted plpe, through which
Ahe Bot water Is forced I Jota upon the clothes; and aleo fo & perforated
chotlies shelf Lhat 2 over the pipes of the false bottom,

G Improved Belt Hook.

Greenlest Wileon, P 0. Jlox 1190, Lowell, Mase.—Thesa hooks act on the
‘watie principle ar peggiog o the sole of & boot, the teath taking tho place
of + The belt {s not weakened by punchiog holes ; and, the teeth tak-

18K hold 16 40 many places, (he straln comes uniformly on the cnds of (he

Delt, whieh prevests teartog oul the ends. The book In particulariy adapted

Improyed Machine far Cuiting Vloop Leoks,

Jotn Midirew, Eavenswood, W. Va.~The Invention conslats in arranging
asettes of knives In & reolprocating holder, one above another, and each
ote projecting further out than the sabgacent one, 40 A (o cut out Furcess.
Ire shavings from the shank. It aleo fetaln an tnle and Iater
ally moviag gage, that 1s sutomatically adjusted (o eaeh successive kuife
#4 1he Jatter approaches the biank. 1t aiso consists In arrsnging laches on
the knife holler, for the purpose of plaoiog the gage o s proper retative
POILIon Lo waoh kuife ax 1t comes 1o lia work, Tt also constats In providiog
the groaved wprights of the siiding too) holder with & separato and detach-

Improved ﬂ

Willlam 1, Brooks, Baltitmore, Md. <This
10 the slze of cans 10 be saldered, 4nd consiets (o & novel sod
of Attaching the barner plpes to thelr supply ehamber.

Tmproved Nutier Wearker, 41 U
Warren X. Golden, Coldwater, Mich.~Thie invention constets In butter
workors having pddles with pcallarly shaped end eurve and Satedrface;
andn the comblostion with two Nutler warkars and one btter holder of
» elrenlar raek and pint Red 20 (AL AlL the former way be siurl

Ahie cip, 90 ws 1o permit s casy secets Lo the sald Wolder, Tt hotn In a
pecaliar coustroction of cutter shanks, 40 that they way be readily applied
sod supported In grooves of holder.

Improved School Desk

John Wallace Childs, Kansas C1Ey, Mo—The Invention coustats in a ponn.
Har mode of cousteneting the hinge Jolnt of deak Vs, aod snalogons
atifeles, »0 1NAL tho desk 1 (8 easily holid by gravity tn an fnclined posftion
for use, aud 1fted before 11 1s sllowed 1o fold against the back.

Tmproved Cortnin Cord Fastoner,

Oharlen Gaminel, Utlon, X, Yo=Thin tnvention hns for Its objeot to farnish
an tmproved palloy for theordn of window shade rollers. A pisto, deslgnod
10 be secnred to the window oasing, [4 oast with a sooket or hollow rib to
recoive & rod. Tha uppor end or head of the rod 1s slotted to rooelye s pul-
loy, 4 which s p A the endless cord by which the shade i ratsed
and lowered. The rod Is made connldarably longer than the Jonleth of the
plato, and hae a hand nut screwed upon s lower end, so that, by slinply
wening the nut on o off, (he tonston of tho sbnde cord may bo adjusted an
required. In the slde of the rod ts formed & groove, Into which Is (hnortad a
plo #o as to be entirely out of alght,

Tmproved Sofa.

Willlam R Conger, Newark, N, J.<The luvention cousiats fa the Improve.
ment of sefh bedsteads, Tho baek Is kinged to the frame of the seat, so
that It will tnrn over and hapg down. Io this manuer the lounge may be
uaed ax # double lounge wienever such use of (L is deslred. The back may
also be fastoned in an incllued position. To the front slde of the lounge Is
attsched an sdjustable side or shield. When the lounge is in ordinary ase,
the shield is dropped down In froat so s 1o be entirely ont of the way.
When 1t {s destred to use the Jounge as & bed, the front Is tamed up and
fastoned 1o any desired position. The head may bo ralsed and adjusted to
suit the occupant of the lounge.

Improved Telegraph Cunteont and Switch,
Bobert Hennlng, Ottaws, 11, asalgnor 1o himself and J. D, Caton, of same
place.~The olject of this Inveation Is (o substitute, for the differont sop-
arate fostruments usod at present In telegraph offices as cut-outs and ground
switehes, & fon foatr which not only offers all the advan-
tages of the 1 , but, by its simple copstruction, is clearly anderstood,
ecarily operated, and bed at less exp Toe Invent! 1,
Ialy, fn the b jon of & cut-out and ground switch by means of two
parallel metallic plates, connected with the line and local wires, which con-

may be | pted or estab d by tho ad) ble bulton orelr
cult cloner and a metallle peg, which may conneet elther wire, or both, to
the ground,

Iwmproved Copy Holder.
Stephen French and lafus D. Chase, Orange, Mass.—~The fnvention con.
sists of a board, supported Io any way In an obligue position suitably for
reading * copy.” Noar Its upper edgo (4 a pale of rolls with elastic surfaces
arrangod aultably for drawing a half shoet of paper along the table from
bottom to top, one of aald rollers being provided with a thumb bit at one
or both ends for turning (t. Just below the rollers s a slotted plate, ar-
ranged 80 that the paper, containing the matter to be copled, will bo drawn
under it and bidden from view, except o llne or two which may bo scen
through the slot, and thereby be cloarly Indicated to the eye of the copyist,
§0 thut no time will be lost In followiug the copy in the right (|

iy d from & slogie crank arm.,
Tmproved Harvestor.
W K. Ralrigh, Plamyiile, Pa~This (avention consats fn the
AT LAt driven the cuttar plofons (n threo seotions, eanfly appileabie to

and removable from eaoh other, and ia maklog the weat to alde baek and
forwird at the will of the deiver,

Improved Vencer Ontting Machine.

John W, Lealo and George R. Smith, Calro, 111.~Thix inyention consiats
In the employment o, w preasurs roller w0 small (WAt the carvature of the
periphory will admit of the appllostion of the prossurs oxXnoLly opponlty
the odgo of the cuttor, with two socondary pressurn rollers soting vpon it
Lo mnkeup the espacity for pressure, 1 which tt is conslderably reduced by
being mada so small, The object 1« o Inssen the chuaking of the wood,
whiéh Is constderable tu the machines walng only one roller, because the
seo necessary for strengih mwakes the elrvature so large that the polnt of
contact with the wood mnst be consldurably in front of the entting edgs.

Improved Exconslon Settee,

Cornellas Deatty, Elfzahoth, ¥, J.—~The object of this inventlon 1s to ko
construct sottecs or “ lounges ™ that they tay be readily converted into
beds for sleeplag purposes ; and It conslaty fa the mode of extending the
settee by sectional extenslon slde pleces binged thereto and provided with
legs, the same belng so constructed and arranged as (o be folded back
around the settee and fastened together,

Improved Sewing Mackine,

Cyrus Lewls and Joseph Soothil), Howsrd, 1l~The tavention consiats fa -
means for facllltating the application of glass to bearing sarfaces, The
verticsl wall of the shuttle race and the boitom are of glsss. The glam
race I8 supported by a metal plate 10 which 1t I« fastened by detachable
elips at the ends. A groove or s slot is miade 10 the part for the needie,
ihe ‘:nneelnbe“c‘ thereon, on (e metal supports, in cement, shellse,
or other cissth b lcul to back it throughount,
shock, and prevent fractore. o

Improved Compound Explosive Prajectile.
Frank A. Markiey, Waynesborough, Va.~The object of this (avention 1a
Improvement in the class of sheils or explostve projectiles which are formed
of several detachabdle parts; and the lmy iate ln the
tion of the projectile wheredy the sovert] auxfitary shells or chambers are
connected to the maln eylinder. On the Ignition of the fuse connection,
the pow or charge In the waln chamber explodes and throws the quarter
shollsin differont divections, The fuse of oach shell will take fire from the
firat explosfon and ignlte the powder charges of the anxiliary shells, scat-
tering thefr fragments again with powerfal effect. £

Improved Water Wheel. 2\

Allsha B, Realff, Biogham's Mille, N, Y.—This Invention hus for 1ts object
to furnlah au lmproved water wheel. Around the body of the wheel fn
formed the lnperrim,. The loner edges of the buokets are secured to this
Inner rim, and to thelr outer edges Is sccured an oater riw. The buekets
are so arranged that thelr upper edges are about upon a tangens with the
rear alde of theshaft. They also Ineline to the rearward, and their loner
#lde odges pass to the rearward faster than thetr outer side edgey, and are
mado longer, 5o that thelr bottom edges may bé horlzoatal, The tnser rim
s mado deeper than the outer rim which, (0 conuectlon with the form of

Improved Shnunk Laster,

Richard I, Perkins, Almond, N. Y.=The object of this invention Is to con.
stroot a shank laster, which may be adjusted to different slzes of boots,
nolding the shanks firmly, and allowlog the use of both hands fn pekgling.
The fnvention counsists of o onryed maln pleco, with pluchers, guard, and
regulator pivoted to the end thereof. The curved lever I placed under the
knee, the pressare on guand and piachers stretehiog @rmly the shank leath-
er for pegging.

Improved Cooking Vessel,

Laurence P. Bodkin and John S, Bodkin, Brookiyn, N, ¥.—This lnvention
hias for It object to Improve the construction of bollers, ssuce pans, and
other cooking vessels, in such 3 way that the liguld contents may be poured
off and the solid cootents retalned. Upon the edge of the forward side of
the boller Is formed a Up, Inclining upward and outward, toserve as 3 spout
in pouriag out the Nquid contents of sald boller, to gulde them luto the
receiving veasel and prevent them from trickllng down the outer side of
bofler. Upon the Inner slde of the edge of the forward alde of the boller
is formed a grate, the bars of which are connected with esch other at their
Inner ends, and at thelr outer ends are formed solld with the body of the
vesscl. The bars of the grate are made triangular In form, and are so ar-
ranged as to form the jeast possible obstruction to the outfowing lquid.

Improved Railrond Switch,

John B. Adams, Sacramento, Cal.—The cbhject of this Invention is to con-
stract s switch connection which avolds the disadvantages resulting from
the expansion snd contraction of the switch rall st different temperntures,
causing elther a 100 close contnct, 50 as to prevent the workingof the rall,
or a too wide opening, 5o thiat the battoring of the ends of the rails necessi-
tates thotr replacement. The lavention Ists in tho arr tof an
inverted rall under the awlteh rall, conuected and pivoted to it at one end,
and the extension of the lower Inverted rall under a rest plate to the track
ralls, to which the same (s slro ngidly connected, producing an expansion
and contraction In such & manper that the awitch rall {s always equidistant
from the track ratls, and no interrcuption of the working of the switeh or
battering of the ralle ls possible,

Improved Folding Bedstend.

Alfred G, Dayles and John W, H, Carroll, New York eity, and George D.
Miner, Willamsburgh N.Y ~Tuls invention has forits object to improve the
construction of the folding bed describied In letters patent No. 188,187, Issuod
to tho sald Alfred G. Eayles, Novembor 10, 1872, so as to make It slmpler in
conatruotion, nod make It more nearly rosemble o tuble or other similar
artiele of furniture. The Invention consists In an fmproved folding bed,
formed of the two parts hinged to each other. One part Lias a molding
around Its top so that when the sald part of the bed body s turned back the
molding may swing out and serve os logs Lo support the welght, the cress
bar of the molding supporting the welght, the hinges befog simply tntended
to pivot the molding In place. Thospacosin whioh the parts of the mattross
reat are miade of such & depth that the odges of three of the sides of the
parts of the body of the bed may project suficiently above the mattress to
give space for the bed clothes. An end board s fitted fnto the open space
formed by recessing the adjacent edges of the hinged sldes of the parts
when the bed Is closed, 50 a8 Lo closely caver sald opening. The odge of
the part of the body opposite the hinges may be provided with s board,
which, when the bed (s closed, overlaps the other part and, when the bed Is
opetied, serves as 2 head board to the bed.

Improved Feed Water Heator for Stoam Bollers.
Sldoey T. Taylor, Baltlmore, Md.~This luvention Connlsts o a Dow ar
rangement of & cone and Induction and eduction exhaust-steam plpes or
tubes, with & perforated clicular water discharge ppe, within a case or
oylinder, wherehy a very (horough absorplion of heat by the water, and
correspording condensstion of the steam, Is assured. It also constets in
providing s woll at the bottom of the Aforesald case and Armangiog a plston
and valve therein, 5o that the water sceumulatiog 1o the case may be entires
Iy removed.,

Improved Sash Cord Gulde,
Willism Shaw, Brookiyn, N. Y.—The case has fist surfaces in which Is

w* The lnventor manufuctiros difforent stees and sapplics
Betts by the quantity, st Jow rates.

the wheol to discharge frecly.  The wheel when ot work In
connection with the spent water causes a suction, which renders the use of
a suction pipe wholly unnecessary. The size of the bucketsand thelr pum.
ber may be varied according as more or less power Iarequired. The body
of the scroll or stationary wheel Is made convex upon 1ts upper side and
horizontal upon Its lower slde. The lower edges of the chutes are arranged
abott upon a tangent with the forward side of the shafl, and are inelined
in the opposite direction from the back This tloo of the sta.
tionary wheel allows the water to pass readily and freely 1510 the chutes,
and enables the wheel Lo be run efficctively with a very low head of water,

Improved Wheel Cultivator,

John H. Randolph, Jr,, Bayou Goula, La.~The [nvention consists in the
improvement of cultivators, The t of the hioe is hed 1O the
cross bars of the horfzontal frame and streagthened by inclined braces. To
the pear cross bar of the frame are attacheds palr of verticalstandards,
placed at such & distance apart as (o recelve one of the drive wheels be-
tween them, The drive wheols are placed upon shafts and earry the samie
with them In thelr revolution, The sbhafts revolve in bearings, while thetr
faner enda project through keepers on long bearings attacked toa stand-
ard, so that the latter may be ralsed sud lowered without disturbing the
shafts. Upon the forward edge of the standards are rack teeth into which
gear the teeth of & segrental toothed wheel, the hubs of which are placed
upon shafts to which are rigldly attached the lower ends of the levers.
Flows or scrapers are attached to the lower ends of the standards, and are
50 formed A% L0 move the #il Inward or toward the plaots. By meansof
biades actuated by radial arms suitabiy arrsoged, the soll {s thrown toward
the plants, sald blades operating upon the sofl somewhat ax theblades of &
propeller screw operate upon the water, The blades may be used in eon-
neotlon with the plows, or elther may be ured without the other, und hoth
may be adjusted to work at any desired depth in the sofl.

Improved Swaging Machine.

Henory M. Crippen, Bartlott, asslguor of one half his right to James C. ‘
Witson, Plymouth, Ohlo.~The object of thix invention Is to furuish & ma: ;
chine for tho use of careiage smiths and metal workors generally, by means
of which the thne and labor roquired for forging the varlous Hght frons re-
quired fn the prosccution of their business may be greatly diminfshed and
the work performed (n & superfor manner. The bed plate of the machine
{8 elevated on an {ron frame and supports a stand. Vertiealrods are held in
the Jaws of this stand, upon which wre spiral spriogs. The bar which oar
ries the upper AWages rests upon the top of the spieal springs. Tho rods,
with the bar connected, play freely up and down in the Jaws, The down aes
tion {w produced by means of o treadle. The back or upward motion (s pro-
duced by the recoll of the spiral springs. The die plato has on its face
grooves whioh correspond with the grouves in the faces of the hammer
dies, snd is moved and adjusted on the bed laterally to sult the operator,
and may be secured in any dosired position.

ITmproved Paddle Wheel,

James C. Chaffee, Titusville, Pa.~The shaft is connectod with the driving
power by cranks to which are attached habs made with palrs of parallel
flanges to recetve the inner endsof the paddies, To sald ouds are secured
the paddics beot in the u lddle, Nanged on their outer ends, and bolted to
dltks. Upon the onter edges of the disks are formed faring rims to pro+
tect the buekets from obstructions in the water. This construction, the
paddies belng set 0pposite to each other, makes the boat more steady and
renders the wheels Jess Hable to clog than wheels constructed in the ordls

BATY WAY.

Improved Harvester,

Wi, K. Ralrigh, Plamville, Pa.~This lnvention conalsts In combining an
adjustable reel Wit a sot of pulleys and cords so that the sald conls and
belts will always be automatically tightened or leosened whenevor the
reel 1a chiauged ; 1o & pivoted reciprocating rake that Is held upright on 1he
off atroke but tipped over by a spring ready for the onatroke; in & wire
frame gathorer attached to a detachable gulde frame; and Anally, In opera-
ting the rake by & shnft having two reversed and crosdog spiral slots,

—t @

ALy pew subscriptions (o the SorexTrre ANENICAN Will be conmenced
with the number (aued [n the week the nates are received at this office,
anless back numbers are ovdered, All the numbers back to Janusry ist

Journaled the rod or pulley shaft, and the rollers or pulleys have end cham-
bees combined with sets of 10ose balls placed tn sald end ¢ bhambers, so asto
take the pressure of the rollers and losaen the friction

may be had, and subseriptions entered (rom that date if desired.
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Rusiness and Pevsonal,
(haree 7or Invertion wnder this head 1w 81 a Line,
anted,Brick Mach.Cireulars, Box 5501, N.Y,
 Baltl Best Philadelphin Onk Tanned
g ~Aruy, 201 and 88 Chorry Steeot, Phlladelphia, '
ke’ Steam Clothes Washor—1000 nconts
. Profite large, Sales tmmense, Hend for elrou.

Wi T Brooks, Phelps, N, Y.
mond Carbon, of all sizes and shapes, for
'y rock, sawlng stone, and turning emoery wheols;
alio Glazier's Diamonds. J, Dickinson, 6 Nassan §t, N. ¥,
‘Bell‘l‘ng and Mechanical Supplies of
A,
olass 2 H. P. Engine and Bollor, new,
for $%0 canh, If bought tmmediately, G. F. Shedd,
Waltham, Mass.

_Spons' Catalogue of Seientific Books, matled
greconspplication. E. & F. N.Spou, 4i Broomo 8t NV,
tont OMco Roport for Sale—Complete, Ad-
! .,.’_..un.mox.m o, Ave. W, Washington Clty, D.C.
‘Wanted—A Portable or Stationary Steam

Kagine (new or second hand), from 20 to %0 P, W. &
2. Reld, West Hebron, N, Y.
Gear's Improved Variety Moulding Mn-
‘ ‘:}.;ﬁﬂu.l‘..p ” p

Patent for Salo at a groat inducement, Ap-
ply, for particulars, to Fatenteo of ** Advertislog Lan-
tern,” 8, Kuh, Jofforson, Towa,

Machinery for Salo—Ior gnrtinnlurn. nd-
Adrexs=Tho Abbott M'f' Co., Benoca Fulle, N, Y.

Patent for Salo of an articlo nesded by
Book Keepore, Addross W, F. Woat, Haverstraw, N, Y,
) 8. R. Wolls, Publisher, 380 Broadway, Now

M Sork, gives *Pleasant and Proftable Employment " to
. stuch &3 wish (0 “oarn a dollaror two,"” while about thelr
regalar work. Try it

Washiog Muchino—Best, $3.50, Easy work,
Clrenlar free. J. . Dogdale, Whitewater, Waynao co,, Ind.
Stationary Engines; Double and Single Cir
onlar Saw MAa ¢ Fortable Farm Engionos mounted on
trucks with Iron Wator Taok, Steam Jackotod Oylinder
and Balance Steam Valve, the ouly Portuble Engine
; made with Steam Juckoted Cyllnder and Dalance Stoam
| Valve, Send for Descriptive Ctreular and Price List to
s tho Manstield Machine Works, Mansfiold, Ohlo, Libersl
! Alscount to sgents,

Portable Steam ines for Plantation-
Mining, Mill work, &e. Clreular Saw Mills complete for
Dusiooss. First class work. Stmple, Strong, Guaranteed,
Meat Terma, Address the Old Reltable Juhn Cooper En-
glue Mg, Co,, Mt, Vernon, O.

o Iron Castings Direct from the Ore Wanted,
namy and address to Cantings, Box 2914, New York.
o Nickel and its Usea for Plating, with gene-
v ~al dereription. Price 80, & copy, malled freo, by L. &

J. W, Feuchtwanger, 58 Cedar St., New York,

Im&n“ed Wouod Handle Ratchets, 18 in., 5.
G. E. Parker M'0'g, 117 & 119 Malberry st., Ne wark, N.J.

For Solid Emery Wheels and Machinery,
send to the Unton Stone Co., boston, Mass..for clrcalar.

State and County Rights for Dm?'ou'l pit-
ent Refrigerator, tho best in the world ; or will exchinnge
for Real Estate. Apply at 602 Seventh ayeuue,

Sare cure for Slipping Belts—Sutton’s pat-
eat Palley Cover I8 warranted to do double the work
before the belt willslip, Circularsfree. John W, Sutton,
5 Liberty Strect, Room 2, New York.

Patent Chemical Meotallic Paint—All shades,
ground 1o ofl, and all mixed ready for use. Putup in
) cans, barrels and half barruls, Price %o, $1avd 81,50 per
~ gal, Send furcard of colers. N. Y. City Oll Co,, Bole
Agonta, 110 Malden Lane, Now York.

Mnon‘!ndmpo Covering— Economy,
Safely, aod Durspllity, Saves from ten to twenty per
ecat, Coalmers Spence Cumpany, foot East il St., New
York—132 X, 2 St., 8¢, Louls, Mo.

The Ellis Vi

w Pcun Pulloys,
Clrecalars free.  Address Shortt Mf'g Co.,C rihage, X.Y.
Stave & Shingle Machinery. T.R.Bailoy &Vail.
_muamm: .B&p:nm bined

For best Prosses, Dies and Frait Can Tools,
Ulies & Willlame, cor. of Mymouth & Jay, Brooklyn,N.Y.

Cevering for Bollors and Pipes
economieal and durable urticle Ia use, Took first prize
AL Awerican Institute Falr. Van Toyl Magufactoring
Company, 035 Water Streot, New York

For Solid Wroughtiron Benmas, ete., soe ad-
vortisemont, Address Union Lron Allls, Pittsburgh, I'a.,
for Uthograph, ote,

Willinmson's Rond Steamer and Stoam Plow,
¥ith robber Tires, Address D. D, Willlamson, 2 Broad-
aay, N. Y, or Box 180,

Parties desiring Steam Machinery for quar-
rying stone, sddress Steam Stone Cutter Co. Butland, Vi,

Hand Fire Engines, Prico $300 to £2.000.
Also, over 50 different Style Pumps for Tanners, Paper
Mills, and Fire Purposes. Address Rumsoy & Co., Sen-
oca Falls, N, Y, U, 8 A,

Hydmullc Presses and Jacks, new and sec-
ond hana, E.Lyon, 470 Grand Street, Now York,

The most

J, H, P, askas fora good recipe for blacking
or painting a portable boller, to that It would retaln 1ts
gloss,

G, 1. onsks where a deseription of the
electro-plating process of Messrs, Jacobs aud Kleln may
bo found.

E. A. J, asks: With an area of steam pipe
of 1 sqnare Inch, and & pressure of 30 Ibs. per gage, If
the steam flowed Into s vacuum, with what force would
1t atrike a disk suddenly siid over the openlog ?

B.F. J. asks: What is the strlklnﬁ power
of tho largest hammer nsed In Burden’s horseshoce
works ; also of tho largest one fn use unywhere else ?
(Perhaps some of our renders who have seen the ham-
mor mentioned will forward some Information on the
subject. The largest hammerin the world Is supposed
tobe the 100 tun hamumer at Krupp's stool works in
Prussia.—hos.)

W. B. aska for a recipe for coment which
can be applied around the joint of a tin box, which will
keep oll from coming out duting transportation, When
the box and tonts reach the destination, the cement
I to be removed, I do not wish to solder the coveron,
but merely to keep the ofl from ooxing out,"

J. N H. nsks: WL o turbine wheel give as
Lok, the t of

Pour the mass tnto water and work (nto balls, which are
ted up (n smooth worn allk snd applied to the plate
warm, when It oozes through the silk. A dauber of soft
wool covered with slik Is used to smooth it perfectiy.

A Lady naks If camphor put up with fors
causes thetn to fade, Anawer: Porsons who have used
chmphor for s long time do not notiee sny change of
color, oven whore the gum e in direct contact with the
fur,

W. A, 8, sayn: Herewith enclosed please
find a section of load pipe, cut from a plece elovon foot
long; tho whole longth s perforated like the sample sent.
Weo are somowhat puzzied as to the eanse of deeay, The
plpe was put down, six feet below the surfece of the
ground, nine yoars ago, as a conductor of pure water
from the maln pipe Into a bullding. The soll Is diy,
sandy and pebbly, Attention was first called fo It by
the leaknge, through the stoppage of water In the bulld-
Ing. Delloving that It would be Interosting and fn.
structive, we ask your oplulon, Answer: The speclmen
appenis to havo been gonawed by some anlmal, but it
wmay havs been corroded by some mineral seld In the
#oll, which attacked the lead. Such cases are not com-
mon.

W. IL. P, says: 1 have been using the fol-
lowing arrangement for over a month, and [ find it to
svrpass anything of the kind in use. The object Is to
pump water Into & boller without diminishlog or stop-
ping the making of steam. Set the check valve on the
centerof the boller, thence run a pipe (Inalde the boiler)
to tho front end, elbow It and run it to the baek eud,
and to within an fneh of the bottom ; w0 that, as & natus
ral consequence, by the tme the water pasacs through
that length of plpe In the stesm, It will bo ax hot as it
would bo when It gots to the waterin the boller. Please
give me your opinlon. Answer: If the water (s heated
by the steam {n the boller, It must, of course, abs‘ract
heat from the steam, so that our correspondent’s ar-
rangement, while (t s efficfent, may not be economical.

J. B, I, nsks: What is the most suitable
engino for driving n streot car, that (s, the one that
would do the work with the least steam? What Ix the
welghtof the englne and the amount of steam required
torun one of the dummies now In use? Answer: It
would require too much space Lo answer our corres-
pondent's inquiries in full. By consultingback numbers
of our paper he will galn considerable Information on
the subject. Opinlons differ as to the besat form of en-
gine for street cars. We bave seen an account of a
steam car contalning an cogine of 5 horse power, and

carbon plate (v plaged Inalde the porous Jar, which Is
then almost Alled with the crushed peroxide of mangan
eso, and soaled with Jted ssphnlte. A soluth of
chloride of ammoniam s ased autelds to act on the zine,
1. Redoco a sllver coln 1o Aliogs, by means of an ordins.
ry lo or rasp, disaolve the Allngs In more or Jess nitric
acld, according to the strength of the seld, and evapo-
rato the solution until the salt will erystallize ;: any ex-
coan of neld will be driven off In the proouss of evapors-
tlon. Thoe copper of the caln will nat Interfers for or-
dinary use, but pure sllver may be obtaloed from almost
any dentist,

F. W. sayn: 1 have a stream of water,
bot no spring for feeding & hydraniie ram; M
at the point where | want to use ihe water the

fall nas Nitle welght, but hes & depth of 7 or
- 0 feat. The river car-

=_ — tiestn the drieat season
A — about 800 cuble feet of

.;-_;;-f:) N — wator por minute, I

—_ f’ e propose to fix substan

== | et tally » cast iron pipe

— £ N to the bottom of the

- river,us shown In (he

) engraviog. The pipe
- and s supports sct o8

o kind of dam snd pre-

e vent an admiston of
wiater, exeapt from the
wurface at mouth of
pipent A, This wounld
oreaton full of 0 foot st
high water fn the river,
‘The perpendioular part
of plpe has & length of
7 fect tnslde and & dlameter of 7 inches, and 7 Inches
gives an arca of 535634, which, maltiplied by o feet fall,
shows 1,990 gull- na perminute. Accordiug to your artl.
clz about hydraulic rates, the 1,950 gallons falling 9 feet
would ratse 200 gallons por minate toa hight of 63 feat,or
one seyenth the quantity descending, Forty per cent
of this would bo 112 gallons, A good deal loss wounld be
onough, If & conatant atreatn to A rescrvolr on top of
bank could be had, without further ald or power. Any
water eugine or the ram can be serowed to the border
atB. If the fall of sald quantity of water will not
create, per ae, s rise of water to the hight of & feet In
smaller strosma, which {s the Dest way to effect It?
Answer: The pipes would simply 81l up and no resslt
would fallow In the desired direction. If there (s no

consuming coal ut the rate of one tun every th ||
miles of gontinuous run.

D, C, says: A low pressure engine has a

£00d results fOr power sk an ov
water belng from 100 to %00 inches in volume, aud the
ml) 20 foet? Doth wheels are proportioned to that
smount. A man was deslrous of putting (o a turblne
wheel: but & millwright sald it would do well enough in
the spring for s month or two when water wias plentl-
ful, but {o low water It would not do the work tnat sn
overahot wonld, [The question proposved by our corre-
spondent Is oue of groat lutercst, and wo would be glad
Lo hear from those of our readers who have Informa-
tlon on the matter. Home turbine whooels iave glven an
effictency of more than 835 per cent, bhut there (s general:
1y a great falllng off at * part gate."

,and [ notlee that it does not carry 0 much
steam as a high preasure ; whatis the reason? If I were
to put a condenser on s high pressure engine, would it
be called a low pressure or a condensing engine? Ac-
swer: In parl alowp ¢ engine is one
that has a condenser, and 3 high pressure engine ex-
hausts fnto the alr. Modern condensing engines fre-
quently carry as high p as n densing en-
gines ; and the names ing and non densing
are the most appropriate. A condenser and alr pump
can be attuched to any non-condensing engine, and it
then b what Is Iy known as a low pres-
sore engine. In this case, the initial prossuro of the
steam can be reduced—or the valve may bealtered so s«
to cut off the steam at an earller polat of the stroke;
and the engise will then pe the same power as
before.

_(‘._A.P..:{:: A _hidmullc ress having a

R. will find full directions for kalsomining
on p. 30, vol, 3.~J. C. S. will find & rule by which he
can obtaln the required width of belt on p, 257, vol. B,

J. H. B. asks: Can glass be made into golid
balls of from 33 inches to & Inches dlu v and what
would be the cost of common glass In that shape per
ball? 1am tnformed that It canzol be done, asthe glase
would crack In hardealng. Asswer: Those who have
worked ln glass houses say there woald bo no dadger of
the glass cracking If annealed. We cannot tell the

price.

E. S. naks: What will remove iron rust
from carpenters’ tools? Answer: Very dilute sulphuric
actd will dissolve rust from lrom or steel. 1t must then
be carefully wastied, thoroughly dried and olled. Paraf-
fiu will protect tron from rust,

W. F. recipe {
B D o it

07 | kept regulated by meass of galvanie connections? 3.

Re- | contact 1s made, an lmpulse of el
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How csn | make & cheap electric slarm bell? Ihave
batteries and an eloctro magnel. Answers: ), See an-
awer to C. R, In asother column of this lmue. 2, A
series of cleetric clocks are run by having first & stand.
ard clock a0 Arranged as 1o make sud break the electric-
al ciroult at each osclllation of the pendulum. Whea

c3 ter 18 § lnches and exter-
nal dinmeter 19 Inches (thlck: of metal § [nches), the
teaslle strength of the materfal belng 16,000 pounds per
square inch: what pressure per square ineh will it take
to barst the eylinder? 1 findso much diference between
Rankine and Moleaworth that Task yon to give an ex-
planation. Answer: The bursting pressore per square
foch will be nesrly 9000 pounds. The rule given In
Mclesworth Is derived from experiment, aad is applied
o thin eylinders and pipes of cast lron, undergiven con-
ditfons. See article on thick cylinders on page Wi,

J.E. P, says: Bn&?on that a steam pump

shows 3 Ibs, ateam on boller with throttle wide opes,
and say 100 1ba, water hrowing 120 feet throug!
1% inch norale. If 1 h gino of the same

capacity with the same amount of steam and water pres-
sare, with the throtile wide open, to the same line of
hose, uslng the same nozzle, will the two coubined in-
crease Lhe prossure on the hose or throw & greater dis-
tance than the slugle engine by Iself? Amswer: The
effect of ting the d engine will be to force
more water throogh the hose In 2 given time. The pres-
sure per square loch on the hose will be Increased, and
the water will probably be throwa farther,

Y. M. says: 1. With a eylindor 1} inches
bore x 3 Inches stroke and a slide valve, would a shaft

feity s sent throogh
the wires conneollng the clock with the ladicators.
These tudicstors In thelr most stmple form sre merely
ondinsry clocks, merking seconda,with the driving wech-
anism snd peadulam owiited. In place of (he pends-
1am there s an electroamagnet so connected with & bar
of tron that every thme the circult s made the bar of
tron 1 d sud p the d wheel forward
ona tooth, As 2008 A the clroult Is broken, s spring re-
tracts the bar of fron, sad (L Is ready for anothor beat.
Pertiaps an oaslor method for converting an ordinary
clock 1uto & copying elook or Indicator, If you sre pot s
clock maker or brass founder, s that described 1n Rolfe
& GUilet's * Cambridge Physics. ™ 1t ls 1o almply dise:

nect the driviag power (spring or welght) and remove
the poadulum ball, ls place of the latter, sttach to the
peodalum rod & coll of (nsalated wire, andatiach to the
aides of the cloek care twO PEMBAnent Inagnets (o 3 hor-
Lzontal position with thelr soull poles toward the ends
of the cofl, Whet & carreal passes through the coll vue
end sequires north Iom, snd Ix at d by the
magnet near I8, the other end becomas south aud ts ro-

» inch i be wtiff gh for the fly wheel and
crank, or should 1t be ¥ foch? 2. The boller i« 18 inches
long x 10 inches diameter, and 18 to have two fuce 2
inches dismeter through 11, The fire ks under the boller,
from which place It goes to 1he back end, and returns
ihreagh one floe and then through the otber to the
smoke stack. Would a boiler of that slze de large
enoagh Lo run an engloe of the size mentioned at 1%
revolutions? The boller ts made of copper three thirty-
seconds of an tnoh thick. It s to be fired with shavings,
ete, & How many pounds pressure ought 1t to stand
per square inch, and how many p ds would It

avallable per fall, o water can be ralsed, even
with the hydranlio ram.

J. A, B, says: [ noticed on page 210 of your
current volume an articlo on a large magoeto-clectric
muechine, copled from Eaglneering, Forsome time past
[have beon anxious to make an olectric lght,and I
thought I might possibly make a mwagneto-electric ma-
chilne myself, Jarge enough to show the spectrum of tde
metals, eto. 1noticed that, in reporting Tyndall’s first
lecture fn your journal of January 4, you say that ke
ased a small voltate battery for hls light, I wish to
have some apparatus to experiment with, Part of this
apparatus, [ have already inished, such as bisulphide of
carbon prisms, clockwork for rotating colored cards,
cte, I wiah tosskyou: Which would you adviseme to
ude, s serics of s lects) hine?
2. Are Dunsen elements the dest? 3. What would be
the smaliest number to wre 50 a4 1o geia good light with
a Dubdosc lamp ? Answers: 1. A scries of Datterfes. 2.
Buusen's are most geacrally used. 3 It will depeadon
the amount of lght wanted, and the time {t s required
to be kept up; five cells will give a good light. Thirty
¥o.1 Buasen cells will give s good lght for your pur
pose, provided youscrub the zincs with a wire brosh
whep you are through ; the price per cell Is about §1.35 ;
the running expense Is the zine and acid; the zines you
can cast yourself, using one new :ne as a pattern. NI.
tric acld ta about 12 cents perld, Sulphuric acidis 2
cents per 1b.

S. L. G. asks: How much power could I get
from a stream of water 1) Inches in dlsmeter, with
aboat twenty feet fall? I would have to carry It aboat
amile Is plpes to get that mach fall. Would {t beneces-
sary to rus the pipe thus, or would (tdo a8 well thas

with wheel at the Bead * Answer: An ineh pipe 3 mile
long would dischange 100 Nitle water 10 be of any use.
With a plpe sufliciently large to discharge the required
amount of waterundsr ahead approsimating the amount
due the grade, It would make uo difference which of the
proposed mothods of fuation was sdopted

J. C. L. says: In your answer to N. B. D,
on page 37 of your current volume, 1 thisk you do not
et at the idea o regard to electroamagaets. He ssys
he bas @0 feet of Bne covercd wire on which s too mach
resistance for any ordinary loca! battery to overcome.
There Is wire enough for a relay, or fatecsity magoet,
waltia called, iring & bettery of § or W
Bunsen colls to bave first rate offoct, A local sounder
has only about 10 feet of No. 2 wire, and that Is as
mach s local battery wants to do. Answer: We res

Lo run (L at the speed mentioued, te drive a lathe ¢ 1a.
chen swing, turniag 21 toches long, elther tron or wood >
Answers: 1. Ashaft, X of sa loch In dlameter, would
be large enough. 2. You will And remarks on 1he pee-
{ of sall bol) Ia previous * of our

fully differ. We will produee a sharp click of the

annature with an electro-maguet of No. 20 wire azd of

Alty Ohcas reslstance, and only use & battery formed of

w0 copper penules and two sines of same size, (o dilute

vulphuric scld ( the same dattery will produce no 8o
Ble effect on the ar of » of

Journal, 3. The bo.ler 0ught to stand & pressure of %0
of % pounds Lo the square nch,snd drive the lathe with
A presaury not exceedlog @ pounds,

J. B E.says: 1. T want to sot the valves
fak tve angl

The regulsting clock now reverses the diroot
of the current and the pendulom eoll Is carrlod 1o the
opposite side. 5. You may attach & wuiall electro-mag-
et 10 & $PTIRg, 40 a8 to prevent the clock work from
ringiag the alarm bell; when the current s brokes the
aprug Is reloased and the bell riogs: or the bell can be

rung by electricity.
C. A, aaks what kind of varnish s used for
the process of etcblog deslgns It glass plates. Tho wie

of the varniah is to prevent the action of the hydrotuor.
1¢ acid upon (he parts of the plate which are not 10 be
otched. Apaweri A very good elching varnir™ ls wade
by diseolving wax In turpentine; but for s sma.. plate of
lase, 1t s bottar o warm it gently and apply the wax
which meits sud Sows ly over the surface, as the
turpentine varnish sometlmes remalie sicky and soft.
Eogravers etchlog ground cas be used on elther glase or
copper. It lamade of T om. while wax, ¥ o4, black
piteh, and )4 oo Durgundy piteh, melled ot & moderate

hoat; then stir fn 3 om powdered asplalium and boll,

o Kive the stmplest mode
of placlug ecoentrics in the right posttion on axle, the
position of the reveese lover, aud the Iap and lead of the
valves. I For & four horee statiopsry cugine, what
should be the elae of ke boller, number of fues, pres
rare per ineh, ber of strokes per min and size of
cylinder, valve sent. and valve., Asmswers: ). You will
20 detalle a5 10 wles of ports aud methods of setting
alfde valves fn * Link asd Valve Mottoss,” by W. 5. Au-
chincloss. 1t would take 100 much apace to give you
all the laforation you sk for tn thiscolumn, 2 Make
the cylinder § luchos dlamoter and & tuohes stroke, with
& platon speed of 20 feot por mloute, The bollershould
have from 00 to W aquare feet of heating surface ; and
::.unn pressiire shundd be about ™ pounds per square

F.C. B, asks: 1. How 15 the oxide of man-
ganese put (o sround the carbon plate of & Leelanchd
battery? Is thers any other subatanse with the coke
2, How can 1 make nttrate of stlver? Atawers: 1. The

wire of less than one Okm resistance, but, conversely,
ueing Qve Dantell's cells, The second magnet will hoid
te armature with sbout three times the force of (he
Arst, both armatures belng of the same slze and uoder
the same recoll tonslon. N. B D' magnet, it properly
made, te sultable for obistolag the most attractive force
from & very sHght current of electricity ; but if he wish.
ea 1o obtaln the greatest maguetic effect from an ording.
ry looal hattary on short clrealt, then he should wie, as
YOu say, coarser wire and less of L. Telegraph lnstra.
went makers try (o follow this rule: Have the reslatance
of the electro-magnel wire equsl 10 the resistance of
the battery and the wires connected whibit. N. B, D,
did not meation the particalar sae for which Ms mag.
st was lutonded, and for th 1 resson we did 2ot weation
(hat the Bneness of the wire wis & probable mistake.

B.F.W, : What should
e th‘nll‘.l.l:.‘ﬂ i‘:o‘lhu. 'l-ln"t:"om

......rm-nu-mmmmu-.mm
can wo Gl1 the space, cheaply, 10 produce the desired re-
sl Aum-!hmumﬂh‘ﬂ.ﬂhm

Mot perfett manner by exhaust'ng the sir frea
"pace between Whe hoap aad the cytinder. -

R e




Scientific  American,

{an i'“ ono

1t uot to vun mm Ao
groater centrifugsl »

By eAuaed by “" Antly rovolution of the um- ’a

) Toroe, the rev  (he

w wnono 4N A hody on the enrface or he

mm AF Wb 1ot & corresponding AlMveones 1o

LOEhe bady AL the eluator kui &1 i oles,

ﬁmtm tho taok gonfiet with tho wenyral (iva of tho

Aww OF gravitationd  Atawors: 1. Tho faree of iiavity

s 1 polna of (e earths suefaee (o diintoished

My the eantritugal foron (n the ratio of (e kauars of tho

m« mumm Menoe, & budy v Hghtar ar the

tor than e poles, and

a boly whieh welghs one
abobt 908 of & pound st

' general, It may be stated that the
‘o'::n:;nmn'ummu the pole are o

‘m n.., e -llnm to go mvvnh the m:xnm
Axenrtoaw printing ofice? Answers: 1. No, 2, Ury
#. The American terminus 12 at Trintty Nay, Nowfoun:
Jand, and that on the othier «ide s 8t Valentis Day, iy
Treland, & Printing and publishing rooms are private
eatablishinen » ¢ but (o genorsl, visitors ure allowed, by
conrtesy, o Inspoet thom.

C, NI, says, fn roply to B, who sald thot
mlplnurln othar would not diolve rihber : Use olloro.
O § you will find thnt 1t will dissolve readily,

MINERALS —Spocimony have boen roooived
froni the following correapondents, nnd oxan.
ined with the results stated :

1M, B=Quite pure rod hematiteo tron ore
o A1t s it

he putlo of 1L 10 198, or that 191 pounda st the equat

wilt bo 1 potinds st Ahie polo.

s 1. Whieh fs the most likely
For up & 1ong Boat or ahip or a short one,
wupposing the width and deprh of hold (u boid tnstances

1o by tho sAme? 2. Which s e staunchost, or rathor,

ehioh s (e greatest stealn on i1, A Yong boat or ship

or short one, 1T both natancos they havo a propors

annte witth snd depth of heldd Answors: 1, Other
tigs botng equnl, w long vessol has greater stabiiity
nil A short ona g ar [n other words, the long vesas! has

A strongor tendenoy 1o right 1sele quiekly on being

Neeted than thi short one, & Wo do not nndirstand ex.

sctly what our corrvspondont means by this guention

© A long vossnl 1 ardinarly more strafned than a short
one, and roqulros to he mado stronger.

J. O, anks: Hos stone been used in a steam
boller for s Hoat? Answer: The device mentionod has
Been frequently wsed In a boller, s counterpolse belng
placed outstde. A kind of sand has boea
Iy omployed.

F. A M. nsks: What is the canse and pre-
vontive of the foaming of the water in my boller? It
osecurs only when the engine Is in motion. The boller s
a0 horee power upright : the feed water In vory pure
well water. When the engine Is at rest, 1 ean toll Just
where (ho water Is, but whon Tatart (¢, 18 the wator Is at
tholower gage, It will ofton oome out &t the wpper, and
018 4 82 Do sooond grage and voar the third gago, It wil
overflow tnto the englne for 15 minutes aftor {1t b start.
e, Dron with aboul 30 s, of steam, No matter how
soon wo try the gages, after the steam ta shut off from
the enging the water Is at rest | but the Instant the throt.
tie valve Is opencd, the upper gage will show water,
wiyen before only the lower gape showed 1L, Answer:
Your bolier primes because the stosm space s too kroall,
1f you can Ineresse the pressure and Keep the throttle
valve but partislly open, you may remedy the troublo,
If, howerer, the water only “ Mfts™ In the botler, with.
out being carried over tnto thr oylinder, it doos no harm,
provided that yon are careful 1o have enough water in
the boller 8o that, on stopplag the engine, the Aues will
not be upeovered when the wator leyel falls.

B, G. 8. nsks: How can I best conduct
sonnd thretgh 1LAD foet distance? Thaveboen told that
a8 pipe (n goody I w0, what Kind and what alzed pipe Is
best? Answer: The ondioary epeaking tabe, with
motith pleces and whisties, will probably answer your
parpose. ARy good plumber will @it it up for you.

G.F. S.nsks: 1. What are the best sized
ports for s { Inches bore steam cylinder? 2. What sixe
1n the dearfoge ought a solld cast Iron erank shaft to be
made to Insure safiicient strength for the sald cylinder,
the bearings delng 6 inches apart? 3. Does it cool the
water much faster in & boller to pump fn st the top of
fire box than at the hottom of boller? A 1 and
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upon the following subjocts :
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2. Suficient dsta are not given. The lengtd of stroke,
length of posts, steam pressnre and number of rovolu.
tions would be required to answer the question. 3. Un.
der ordioary clreamst the feed shonld cater the
bofler st s low polat,

A. 8. asks: 1. What is the canse of onr
steam pipos spiitting, when the d steam can-
aot get out? ‘rbey'm stand the pressure of the steam,
We had & two loch pipe split last Saturday, and there
bave been many of them spiit through the winter. 1
do not think that It i the frost. 2. What i thebestand
cheapest way of heatiog water 1o feed our boller? We
Bave thought of putting a cofl of two Inch pipesiats the
chlmney and pumplag through them, and we set the
pump low to jet the water ran tato it, but the pump got
#0 hot that it would not work., 3. Websve been buming
sawdust Ia our bollers, and there fs 3 hard erast Inside
the tabes It 1y dlMcalt to Fet it of. o !t the wet saw-
dust that csuses It ; ana I #0, whst §s the best means of
clesnlng It o7 Answers: 1. The pipe was probably
spilt by the concossion of the water, When stoam Isad.
mitied 1510 & 0014 pipe It condenses, and the rush of
steam forces the water with great violence against the
pipe. Put draln pipes at the lowest polnts, 2, It In
better to force the water through the heater than to
draw from the heater. [f the exdanst steam from the
enging pases 15t0 (ho chitaney, the plan you propose
w1l probadly giic mtisfaction. 2 If the crust cannot
convenjently be remioved by 8 scraper, it msy be loos
ened by 8 Jet of steazi. Thuls can be readily dirccted by
mesns of & mnall rubber tube.

J.H D.asks: 1. If I send vou sample of
bofler sesle, conld you Lell me what the impurities of the
water are ; or cocid you tell better from & sazuple of the
water? The water will eat holes In an foch iron gas
pipe veed for ranniag It {n thout one year. 2. 1s 1t pos.
aible to make & tipbon work over shout I feet, orany
farther than s common pump will 1t water? Answers:
Probably the mpuritior of the water could be deter.
mined by slimple Inspection of the scale and eome reme.
dy cotdd doubtless be found, 2. No.

F. L S. asks: 1. What is the difference be.
tween fanaste of 40da and common washing soda? 2.
What guantity should I put in e bofler of 23 horse power?
Our boller 1s thick with scale and we have o swop and
plek it off once lo Mx onthe, The scale has & dark
slaty sppesrasee. Apawery. | Washing soda s & hy-
drate of soda, or & compound of the oxtde of sodinn and
water. Tansale of sods e s compoand of sods and tan-
nlessld. 2. The amount of ihe com>ound reqotred In a
‘Doller depends largely on the satare of the water used,
‘sad the msount of scale siresdy deporlied, Try &
- pounds la your bofler ; and atthe expiration of 3 week,
- o0l the loose scale. Ina few weeks, you will be
dyterming, by the condition of the boller, wheth.
wmore ur less of the compound.

2 : 1. Will water rise higher
! dlh ressrvolr from which It fs takon,
| by tha pressure of the water throogh s pipe
Lo, the end of sald pipe betng higher than
% Whalch s (he proper way to use =
. for general parposes, dry or with
muuuummmmm-m

Angling iy, J. Mollaly........ AL PR
Anger hapdle, S. W, Hemenway.....
Augers, forming the lps of, J. Swan....
Augers, coupling for earth, T. Uril....
Axle box cover, Moyel & Howell...
Dasket form, A.F. Scow.
Ball, door, A, A. Stewart..
Bell ringing, J. Harrison......
Bllud slats, entering, J. Chmh.
Boller alarm, milk, S. Mangold..
Boller feed, ete., F. A. Flicher..
Boller flue thimbdle, J. C. Farmer. ..
Doller water alarm, etc., B. Safely..
Boot sole plane, B. J. Tayman. ...
Boot tip, detachadle, M. B_ Hawley...
Doats, eto,, sample Rolder for, J. Clom
Boot, attaching beels, ete, Ellis & Glldden, (n...

. 185,179
. 1
139,200
130,145

Boxfter, B B Smith. .. iiiiinianiien 190 02
Box or can for paints, ete. H. 'l‘ntxer miu
Box, packing, D. L. Bartlett........... . 130
Beanding apparatas, J. W. Dodge, (r). . Sax

Bricks, repressing. J. K. Caldwell.....
Bullding blocks, formiog, A. Derrom.
Bulldiog waterisls, clevating, J. King
Baoreaa and [roning table, W. W, Adaws,

Bastie, H. 1. MNay, (r).....ccocaevreennss s
Cake cutter, J, Webster .1
Can, C. A. Murdoek................... 159,10
Can for ofl, ete., metal, G. W, Banker. 108,08
Cane, M. OIDOTR-.... .. oo o scniaasnnny 189 0%

Car coupllag, B. D, Moody. . 1,6
Cor coupling, E. Wiley.......... .z
Car, reversible street, W. T. Jenks 139 08
Carstarter, G, Felter........... ~ 1M
Cars, brake furcoal, D, Wetsel. . ....ovviiiinnninns 19007
Car pipe couplioe, M. Henszey, Jr. ... ooovviiriinnns maw
Carpet baater, W. H. Hankinson . AT
Carriage top, G, 1. Young.......... 1922
Carrlage running gear, Kline & Juck, 1220
Oanter, J.Toler..cooveeececanes 129212
Casting seaboard oroaments, V. Prie 189,025
Centrifugal machine, E.J, M, Beoke 129,10
Chaln machine, B. Hershey........ 13,15
COhalr fan, roeking, 0. Brucek..,. 129,115
Clialr, tilting, M. V. B. Howe, (r) . 5.0

Chandelerd . Kintz................. 129,00

Chimoey cowl, J. IL Richardson. .
Chimney 20 L fireplace, J. Briges. .
Churs motor, J,. B, Seeetland. ..
Clgar trimmer, A. Hettinger, .
Olay, pulverizing, G. C. Bovey,..........
Clock striking works, Leeds & Thorpe.....
Cloth, stretohing and dryfng, W, n.nry,

Clothes llae pulley, G. 1. Ryer, ,, . 380004
Clothes pressing mackise, iL K. ~m|u:. .......... 10,201
Clothes wringer, IL E. Smith., ves 1302300
Cluteh, friction, K. Allen.... ..., . 104,98

Copylag pross, lettor, G, C, Taft, (r),, oAl

& Are visllors sdowed 1o go foto
“dayduﬁmnwrw

Cornlee, stocoo, A. Derrom, ..., .. s 10000

Cotton worm destroyer, J. Helm, , 109 082
Coupliog, union, W. B.Snow, .. ee 100,20

Caitlvator, B, M, Graham, . e 100,001
Cultivator, I8, Hust, ........... RELIAL S
Culttvator, rotary, B. McKioley vee MIDON
Deralng machine, B. Amold. ., .. . 15809
Darning machioe, B. Aroold..........oooiiiiinnns 199 92
Dental @rill, J. W. BAXLer. ... oooviinniiriiinnirsnns 19,00

'»-m nmn.-.nloeb m.(‘ ", xua
Ngor, post hole, A K. Lindatey .
»oll Jotut, J. AL VL, Biiie,
Your enpek, O, B Mteshente
Ol weed, K, G, Matthews
Delling stook, G, Nanek,
Orop Nght, conter sllde, l" hnn.. i
Dyeing maddor cofor, ¥, AL Gatty .,
Hdietng machine, Gronherg & Ferry,
Sgas, oo preseeving J. Connell, Jr.
Clovator, J, B BRIAWIn, e
Sagtne, compound stesm, C, K. Emel
Lngine govoranr, steam, E, Ware .,
Zngine variablo out off, W, Wright.. ..
Explostye pompounds, ¥, A, L, Boberts,
Eyolating maching, A. Dawes ...
Yeather renovator, 5, O, Thanhause
Filtar for water coplors, O, Sehoside
Vire pem, broseh loading, T, Heatell, .
Flutiug maching, Madden & l)odnvmll (n
Yoeult far, T. I, OCarroll i iiinie Yesesee
Vrult Jar, sealing, ILS, Manning
Frait plekar, 1, Mewas .,
Furnsce rwmhunnhmnm D uuny
Gage, speod, 0. W, Osborne ..o
tan, snanufaotore of, I A, Mmmnn‘ 1
Gag purifer npd peguistor,d, A, Kook,
Gnto, form, Wosthrook & Clommons . ...
laws cop, J. N, & T, Wallls,
Govornor, 1L W, Gandnoer. ...
arain binder, K, I, Looke, ..
jrain, eloyatiog, eto, VLI, T, V’.. &RD, C‘huc
iraln, ventdiating, B Dunwiddle .
Grater, vegetablo, MeNelr & Stockton,
Halr carling, B, F,OCmaln...,.o.00
MHarrow, T. M, KIng oooone
flarvester, J. 6, Davix,..,

Harvester, 3L J, Sliveronle 19, 0
fat blocking machine, K, O, Falca 199,10
Hatchway protecior. J, W, Meaker.. Ao
Hatchways, closing, J. & Daldwin, .. 155984
Medge hook, K, 8, Turnor, ... 46 ve < Amas
Hoeling machine, Gliddon & I"nlrncld. 199,004
Horses. dotaohing, I, Latsliew....... » 139,084

Horaes, trentlog, D, Salllvan,, .
Hown coupiing, Wilson & Koendall,
Jaok, Heting, W. A, Bronker,,..
Jelly glasa, D, O, RIpIoF. ooon
Knife eleaner, T. & L. Glngran, ...
Knftting machine, W. & W, Oamplon.,
Ladders, elevating, A, Miller,,
Ladder, step, Oakloy & Fost..ooooiie
Ladder, atep, Hardenbrook & Delford...
Lamp, J. E. Ambrose (r)..
Lamp heater, W. Urlel.
Lantero, T. Smith. ...
Last, LN. C, Savllle,, o »
Lathe for turnlog wood, Smiley & Small.,
Lathe for turning wood, A, 1L k.,
Lithograplle prows, C, C, Maurloe. ...,
Lock for sUdicg doors, A, W, Cram,
Loom stop mechaninm, C. Darues ..
Mall bag, T.J. Hardaway. ...
Mantel, false, J. T, Floshearty.......
Mattress, H. E, Smith,,....
Mattress, &, Pnrlur.......................
Medical P 1, . O

Medlcal compound, T, I, Owens. .
Mills, grater for eldar, W, Barr.
Mill feeder ore, O. P, Stanford........
Music leaf tarner, J.H. Gerey. .ooooiiiianan
Nut sad coffee ter, D. T, Gale

Ofl tank, self-meastring, J. Sebalk, Jr.........
O welly, cleantng. J. J. Looney
Pad, ete., metallic sweat, J. M. C. Bouet(...m.. 133,990
Maper bag machive, H. G. Armatrong... - 128,104
Paperellp, T. Orton....cooviivsnieninn

Paper cuttor, rotary, H. & Miller...
Paper feeding machine, J. T. Ashle,

Paper washer, E. 8, Hanna (r)......... san
Pavements, composition for, o.L.z:pn. ~ m.l...
Petrolenm, treating heavy, J. J. Looney. .. 159009
Photographie camem, E. P. Spaha...... +- 139 000
Photograph burnirhing press, Entrekin & Bramble 133,352
Plano ld prop stick, M. Doherty....ocivviinannnnns 19,135
Pipe stems, bending, J. Harvey. - 1913
Plpe toogs, F. K. Merril), ..., 1
Planter,com, A 1, Stark ....oocnnnn WAS
Plagter, corn and cotton, Savage & Doty. .

Plow, L. Gibba (r)..... PR greseansens

Plow, G. B. Vaughan ..,
Plow, wheel, LI}, Green,
Plow, ©hecl, O, B. Stevens, .
Pocket openings, fastening, J. I' Davis
follshing dovice, J. O, Morrlson ........
Srinting ok attachment, K. A, Howitt, .
Printing prem, G. A Hunt 3
Propellers, operting scrow, J,
Praniog shears, J. 5, Crum,
Mamp, compound steam, A.J. L. Lorets.,
Pamp, compound steam, A, J. L. Lorets.,
Sump, submerged force, A, T, Hafford. ..
Pamp, steam, W, Aldrich
Punch and nippers, band, J. 0. Rellley
Range, cooklag. J. L* P, Jr.ooone
Rallroad switeh, C. M. Walte
Rafiroad awiich signal, J, Cullen. ...
Rallroad tle, W_ M. Sterling
Rallroad water column, J. N, Poage..
Rallway Unks, forming, I', H. Healey...
Sallway seate platform, C. C, Warren. .
tazor strop., J. 0L Luoas
Heamer, ndjustable, A, Shedlock.
itefeigerator, W, . Lewls
Refrigerator and sidetoard, G. L. Packard,
Stefigerator, ete,, Jd. F. Schnetder.....
{olling metal, Goorge & Durfee
tooling slates, attaching, 8. Farguhor
Safe, I J. P DA, coevvivnncannsnsss
saw hlanks, case for, O, 1. Walker.....
jaw fling machine, C. F. Hents
aw sctting machine, W, i1, Dotwon.
daw sharpeniag machiae, V. E. Frey..
seraper, road, L. P, Wright A
crew and clamp Jack, Jeckron & R‘.uon .
screw driver, C. Law. ... oovviinsnnnee

Seal, foldlng, W. W, Parker 1=
incd dropper, E. L. Gross. .. c..vss >aa
jewing machine, E. W, Beche.. o0
sewlog machine, J. A, Davis ..., 135,996
sewing machine, L. W. Lathrop 120,057
dewlng machine hemmer, K. Howel) :n sS4
dewing machine rufMer, eto., A. Jonn-lon 10,055
Sewlng machine ruffor,oto., ¥, Slovers.... 189 00
ihate, vehicle, Connor & Phsterer. ... ..« CAmang
shalting, mannhnure of, Knelily & Wens 19,168

Shlog'e machine, 8. M. King
shoe fastenling, \I Bock
Spark arrester, E. Foutalue. ...

Rtove, heating and non.:
Htove, heating, O, . Thompson

Btave plpn daimper, J.M el Vo)
Stove pipe ul-l\-.r. TATPRNL. os oo s savepesappibon.
Stave poltan, J, L Danforth,

Trunk, (. N0,
Tmbrotla st
Valve, automatie nlllluu. G. L.Kitson. .
Valvo, balaneed, ¥, 1% Cady...
VAIVE £Or cut-off, ratnry, J, W, SEOBEE. ..ooooinr
Valve, mfoty, G, 8w
Vehlole whoo) Jo BAMOMAN. oe.erivesocrnensesanes
Vensels, ounter and bilge keols for, 8. 1, Willeby.
Wagon brake sthioe, 1L, Selts

Washing

. wny

O o :
M-.ﬂul‘(hd' h

sanenss

e

TRIN coupling, J, I Parkiarst.
Thrashing mackine, Il, Wekler.
Thrasking machine stischment,

Time prioting machine, J. C. Hinckman .
Time printl

O

ines

TR Shepard

1ok

eeiee qee

Wagon soat, J. U BBUIE Loyiiiremnmiroinnmnnnrenss
e, L. feau 'l

Washing machine, A, FURION .....ov.nvrrnrrnenrnns
Washing machine, A. W. Jcntup
Washiing i & RIO8; oo vv et

Washing s Gy W W R

Warhifng machine, W. 8, YOUng ., ..coeurrrmsnensss
Waterproofing canvas, ete., I, H, Morgan
Water whoo!, Abell & Cale......
Wator whio) ohute, J, Abell..,.
Wall,drivon or bored, . E. Morrison,
Whip inudlo eap, G, A, Burr..
Whip socket, A, Soarles,,....
Windmirn 1. R, & A, O, Jackson,
Wind wheel, A, Raymond .......,

"~

Wreneh, pipe, G, P. Moloney..........

SCHEDULE OF PATENT FEES:
Un each Cavest......., o

On each Trade-Mark.
O filing each application fors Patent A7 m..-.l.
Um tesuing each otidulPluul.......................
On appeal to Examinersin Ohfof. ..........
On appeal 1o Commisioner of Patents.
U APPUCALION fOr BEISNOR. .. iiviesvanssnessrsnsssrsss
On spplication for Extension of Patent.........vvees

t

!‘:‘m

On granting the K ! £50
Un fling & Disclal $10
On an application for Design (5% years),.............810
On an apphleation for Design (7 yoars). 815

On an spplication tor_b:dn (14 yoars).,
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FOR

1873.

A (‘l:;n‘p'nahll'u ot lM m u
Mate and otm

lllutntg with w.

octave. 11«
Every whe antires (0 .- wotl informed concern-
g the of the Arts

copy of ScipxcE Kecomp won wl.

Leresting nod ulublc Hook, and .m ﬁt

»"vy Household

0 pages, DEIAVY, um‘:bu‘- Mhmv-
‘gm by mal) 1o a1l parts of the count .Ql..lrgﬂ .

the price. A liberal discoun!
t:ogm“ For uh:.l all the vr‘ndoﬂ
MUNN & (0, PUBLISTIERS,

37 Park Row, New York Cley.
Tue SCIENIIFIC AMBERIUAN will be sent One year
and one copy of SCIENCE IMSCORD FOR Wa, o8
receipt of M50,
uniform with the

Spark arrester, J.W. Gray . .
Spikes, extracting, Darsalonse & Gnhlm

SOIENLE RECORD ro

bove, Price 8. Librury blodiug,
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Chemists,
MINERALOGISTS &_ASSAYERS.

By 1 n.m..l d hmnl n. ‘

Haud Book of Chemistry.
Translated by Heary W atts, b
1 Volames, London (1848 to

This is & vory searce
.r ranps tho only complete

.| ‘l"'"ﬂ‘ Siuies.

Elements of Chemistry. By M.V,
Translated from the Fre nech by T. Forre st Betton,M
and edited, with Notes, by Jamea C. Booth, Melter
Refoor U, 3, Mint, and 'Wm. L. Faber, Metallurgist and
Mlalog Eogiaeer. Hlnstrated by aearly W0 wood en-
gravin Lomprlm.g nearly 150 pa In two vol.
uum.ﬂ . cloth 00

The l'.nculuymhu of Chemistry, Practical and
Theorntical: Embracing {ts nppllc-unn to the Arts,
Metallurey, Mineralogy, Geology, Medicine, and Phar-
masy. ¥ James C. Hooth, Me ter and Refner in the
United ~uln Mint, Professor of Applied Chomlstry in
toe Franklin Inst ftlite, etc., assisted by Campbdell Mor-
AL, author of * Clwemleal \lnulpuhllom elc, Seventh
wdltion. Compiete In one volume, royal Svo., 935 pages,
with npumerons wood cuts aad other iBstrations. .., 85

Tables for Qualitative Chemical Analysis. B\
Prof. Heinrich WIII, of Glessen, Germany. Seventh
editton. Translated by Charies F. Hianes, Ph. D., Pro-
fessor of Natural Sclence, Dickinson cColleg
Hale, Pa.

Table n{ Ronctmns for Qualitative Chiemical
Analysis. By Henry B. Nason, Professor of Chemistry
f& the Rensselaer Pulytc\nnlc Institute, Troy, N.X.
Niustrated by Colors 0.

WOHLER'S FAMOUS
Chemvical Analysis.
‘Hand Book of Mineral Analysis.

BY FREDERICK WOHLER.

‘k—s{t‘.&or of Chemistry [n the University of Gottingen.
£aited by Heary B. Nason, Professor of Chemistry In
{he Rensselacr Polytechalc l1ostitute, Troy, N. Y. Illus.
trated. One volume, 1¥mo. Price §$3.00, BY MAIL FREE
OF POSTAGE.

Few more gseful or valuable books on Chiemical Analy-
sis. for laboratory practice or industrial use, have ever
been issued from the American press. The work of one
of the most famouns of German Chemista, it has been
edlted for this country by one of tne first of American
Chemists.

Mineralogy Simplified: A short method of
Determiniog and Clsssifying Mincrals, b means of
simple Chemics]l Experiments In the Wet )
lated from the last German Editlon of ¥, V

with an lnlmduﬁuon 1o nlow-plpc Analysis lml uther

l ditlony, nf, M.D., Chlef Chomist, D
?l"m"“ of Aurleulmre. Iutuor ‘ot "Lonl Ofl and Pu‘
" In one volume, 13m : .50

CoxTENTS~The Blow-pipe ; muwu;ﬁl

nml \'nlnnbln work.
set for sale in

wllh Ihe mow-

ipe; Apparatus  Requlsite ary Blow.pipe
p o l;"llp low-pipe el{‘eudnu Prop er-'}l’ zlo gnl::-
uom of Minerals; Cupellation; Tnble of Slmplo or Ele-

munury Bodles. INTRODUCTION TO MINERALOGY. Sy
gopals~I. Mizerals with Motallie Lustre,~A, Fasibi llty
from 15, or eantly Volatilized ; B, Infusible or Fusibility
above 5, aud do not Volatllize, 11, Minerals which do not
show Metallic Lustre, A, 1. B, Volatilize eanlly or Born ;
B, Fuse between 1and 6, and Volatilize only Partially, or
not at all. . Alone or Pmm wtlh Soda Ore Conl
rlbld no Motallle mobuh-. ond the Mass ltemalning does
not Act on lllo Mn;{unlu \ucdlo;( Infosible or Fust-
bility above . ‘able Bhowing the Deportment of
}nor ganlc [lmuu and thelr omnuumtl 1o Proliminary
] umlnnrlon- before tho nlow ipe, Table Showing
? opurlmont u! Metallle Oxldes with Mlcrocoxmic
Halt (salt of phosphorus) snd uo rax betore the Blow-
lee 1L 'l‘lbln amlmlux thy ﬂolubllll) of the morc
riant Motals In Ditferent Minoral Aclds,
PENDLX  ~Conl and Asphaltum,

b ndur_ﬁ;ound Vreensures : How and Wlhere to

Find m, A for the Ready Doeterminatl L
sll the Upetul .\llnor{h within umylznlu.‘d u::a?nl(l’

James Orton, AM. Mustrated, Wmo....... M.’-’J

Assayer's Guide: or, Practical Directions to
Amnn. Mlncn. and mnounr-. for the Tosts and
Axny: ‘7 d by Wet Procosses, for the Ores of
all llm r ucu--l Metn M, 0f Gold and Silver Colnn -nd
lfl&l.md of Coal, oto. By Osca r ﬂ Liober. ”3

u"l‘h above, or any of my l!uok-. sent by mall,

1 pont
lcd

w a‘""'"mmlwm%cm OF PRACTI
2D “SeutN e | 20 pages. §vo.—will
sent froe (o any one who will turnish s address.
HENRY CARBY BAIRD

B!IB
400 \JXEN’UT BT!UZET. l’hllndelphln.

ANTED IN ENGLAND—A First-class
Practical Mochanleal Engineer an Works Mana.
Bﬂ. a Firm manufacturing Improved Engioes, Bofl-
cam-pumps, and other Special Machuinery. No one
Bhed apply who has not already successfully managoed
stimllar works on o rigid and clearly-defined systou of
plece work, and who oould not rapldly introduce the
same inio advertisers' n-lnhlllhmun ust understand,
ractically and theoreticslly, every Dranel of the busl:
g«o. from lLf d.‘wlnx ﬂicc to the Hiting and erectin
opx. Would vmmm eatlinates an
take the woperyl ||on ol um uc infcal corrcapondence,
A ltn-l-'uun Wi b“l‘o‘l'll'll: l:(gowlo o of I’lon:luu e
KO INEALY & xinie qua pon,
w’ndum \yot‘fun A

uf con

mem 'ould be o

uz‘nr.‘:‘.'.tf‘fa&“ e’ of the ¢ b
ubseribing for s nnlmlur of lu ) urnu. Tt ump.“r y

SCALE IN STEAM BOILER“

n'(.. (.{.‘,1.
|ll-nrhlv
v ¢ 3

caus "n
ll cAn w Ik
saves Fuel

B ad I'-"ll
¥ form 1"-|||(

ftptionnrey
10 KEMOVE SCALE,
r Is used for frst
r‘ . .A.uun,.-l',

At10n
may reguire

sppil

wards, same case

).-rlnltu(vrnn on, M IESTIVIC \v-m-n\‘l \Iu
i, 1530, page 350, or sar |1..y.!-,-,'\r Address orders t
\ BPENCER lllH\l\',Dh\Hu ) \

o INVENTORS
& MANUFACTURERS

The Managers of the 424 Exhibitlon of the American
Institate, of the City of New York, beg Lo announce,
tha 'Hr}ll!l,' o Pulldines on 24 » 1 Avenues and
G341 nnd Ged -.","l- pilon of
heavy Mas 11 er artleles,

1 'H be fa rm\ll,

X :
opened Sapi« 1) rhw

For particulars, ad
American Institate,

ral Saperintendent,

54100 per cl.- pre 8, We bave
00 A grals, L abip direct (o famie

lies at Fa price, and warmat
5 Years W for Mlustrated cir-
cular, In -h!ch we rd«.' 10 over goo Bankers, Merchants,

&c, some of whora you may keow), vsing our D'lanos,
1a 44 States and Temitories. Pleass slate where you saw

" U.S.Plano Co, 810 Iroadwny, N. Y.

WOODBURY'S l‘\ll NT >
Planwing and Matclhing

and Molding Mach{nes, Gray & Wood's Planers, Selt.olling
Saw Arbors, and other wood working mac hlnny
S. AL WOODSs, 91 Liberty street,
Send for O Irrulnn ;S'budbury urrn lk.umn

FREY’S

SAW GRINDER

Wil Gam and Sharpen Saws
hetter and in less time than
any otherdeyice, Saves files,
tume nnd Labor; Shapes mold-
lnx l\llu urindnln polishies

M-nulumml b

Frey Sheckler& Co

Buoyrus, Ohio.
ICHARDSON, MERIAM & CO.

Manufagturers of the latest Improved Patent Dao-
els' and Woodworth Planing Machines, Matching, Sash
and molding, Tenonlog, nrml-lng. llonn&bm!?mn.\ ot
tical, and O n-nlur Re-sawing Machines, iy, Saw
Arbos , Seroll Sa ﬂ lhll'.y. Cut-off, and Ripsaw Ma.
Turuing Lathes,and various

and price lists sent on spplication. )llnnfu-(ory &_u
ceatar, Muss, \Vunbouu:.nlr Liberty st, New York, "

Straios upon Bridze Girders and Roof Trusses,
including the Warren, Lattice, Trellls and Bowstri
by T. Caraill. &4 fllustrations drawn 1o Scale
Works in Iron Bridge nnd Roof St
E. )lu!henon 150 &

F. N. S%‘\ ifﬂ 6 Broom

Little Giant.

To Quarriers of Marble, Slate,
and Limestone:

Our Gadder saves directly {n stoek and labor three
times {18 cost in a year. If does the work of twent )
men, saves half the channels, and reduces t
bm-lncuno ruulnc oul building and ornnnu-nml

stone to ub For proof of this, w e refer to all
the pnnclunl marble com imnlen of Vermont
SULLIVAN MACHIN Ooul'A\Y

JInremont, N. H.

To Electro-Platers.
ATTERIES, 'HEMICALS, AND MATE-
RIALS, In sets or aingle, with hooks of instruction
or Nickel or Silver Plating, by THOMAS HALL. Manu.
facturing Kleetriclan, 19 Bromfleld Street, Boston, Mass,
Dlustrated catalogue sent tree.

TO MANUFACTURERS OF CAST IRON, and Wrought
fron and Cement Water Plpe, also of Hydrants, Stop
Cocks, Gates, &o.,

“The Board of “Mcr Lommlulonnrn of the Cliy of
Yonkers” requeat such mnunuclurcrn to send, by elrs
cular or otherwlie, Information as to the kind, qunllly.
&o., of thelr mannfacture—also the cost delivered at
Yonkers—all to besuitable for high pressure.  Address
SYEBEOARD OF WATER COMMISSIONERS cars of
Wat. H. Dory, Clty Olerk.

ILICATE OF SODA,
::hlorlnlo of Calelam,
Black Ox1do Manganese,

Pure Acldz and Motallio Oxides,
Ground and Lump Fluorspar,
Ground and Lump Felspar,

( muml and Lunp Flint and Stles,
Ground and Lunip Black Lead,
Soap Stone Mineral White and Corundum,
Wolfram, Clirome, nud Thanium Ores,
Carbonates of Baryts and Birontin,
Nickel, Antimony, Tin, Bsmuth, Cadmfom, metals,
For salo by us (o unumllln to BUIL purohasors
bW H. CHTWANGE R,
L) sdar B, Now York,
(lﬂu-, blh". Formenton

Soluble or Wator Glass,
Nickel Salts and Anodes,
Hydrofluorie Acld,

OChomints and hnpnrlrr
Pablishers of Troatises on
Liquors and Nickel,

lorbyun. uu o lo!cmm.ﬂ.pudnluulpn or Bn-x cx[m-
returned lnrthwnu) to W, f.. an J

&evr Xork L‘ny.

$12.00 EACH WEEK.

vinate,

s wantod pverywhore, Business steiet
%ﬂ freo, Aalnm. \#onru d: 50“!! ouls, Mo,

NOTICE

I K
..o:;as:," L Bt

ur nun turo, th
an o Grassp { .58

'u A .alrw o wu ml nmu
an n our pouen on. e followlog f-

B atns dhtf s
lq ron?a hun““-‘zl:“o':m‘

m ” k PA“m uwn. 80!!.

MABHINERY

For Sale.

WE HAVE FOR SALE, at

Reduced Prices,

o lurge 1ot of 8 ) Hand Machinery, which are
MILLING, STOUKING, NUT BORING, QUICK
RUNNING, SMOOTH BORING MACHINES, PUNCH
PRESS, FOUR SPINDLE DRILLING PRESSES,
EIGHT FOOT WOOD PLANER, &e, &o,

7 Send for Catulogue to

SHARMS RIFLE M'F'G COMPANY,

Hurttord, Conn,

| MANUFACTURERS, | WouKegs I

branches of the Metal Trades, abonld keep thoron ghly
e ated by taking that inyaluable jJournal entitled the
‘!'n\ WONLD ASD MANUFACTURER. 1ts Melal
Price Qurrent 1s thoroughly reliable, 1t fs edited with
great abliity 118 correspondence vmlu-r—- tho conir-
butiops of Biate n.ulm.l’-h Hurgists, and of ewml.
| nent Betentine Men, Iis |||u.l|h! t » Is obtained
| by » g ) corpaof salaried corre travellng in
| al) nee s of the country, It alus the cholcest
solections from the sele nllﬂv and mechanical journals of
and Europe 1ta circalation In incressiog

t only throughout the States but in the Prov
gland, Germany, vle
MEDIUM In the

. Machine

It 1s tho BEST ADVER-
United States to reach the
and Metal Trad This vsloable

sent
v THIAL FOR ONE DOLLAR

s
|u| 1‘ MON TS (

Try ft 1 Address
IRON WORLD PU Ill‘l'tlll\(- CO.,
YATENTS Sold on Commission, Send for
Ctreular. BE.H.GIBNS & CO,, 88 D'dway, cr. Wall 51
PODD & RAFFERTY STEAM ENGINES
and Nollers for Sale—~One 1558 1o, Cylioder, with
S0 1. P, Tabular Boiler and fxtores complete, i perfoct
erder—and one 11234 in Cylinder, wiik ) 1.1, Tabular

l-llﬂr Ffamp, Heater, &¢., complote. et used only
six months, Address J.C. 100D, Paterson, 5.3

SOR SALF

I‘ Sell tho |

The right to manufacture and
it Stave Gralo Basketa In the Staton of
Ohto, Pennaylvanis, and Now York. Sad Daakets pro-
teoted by namerous patents lesued to Homee C, Jot

and others G. L BREWSTER, Apple ('.n_ w [,

TVO FOUNDERIES, Fuactories, l(.-pu\\nllw

&c.,~¥or sale or lease, Blocks of Lota.with bulkhead
waterfront, Low pricescasy terme, S USCHIEFFBLIN,
15 East 261h Streef, New \-.rk

TANTED—Work for Lathes, \lllhn" and

Serew Machines, Presses, &c. G, B, PARKER,

Mg of llght Machine work in Iron and Drass, 117 & 119
)lul["n) Streot, Newark, N.J

0 MANUFACTURERS and others—Wx

floorex & Co., Wholesale Com™ and Agricultural
Agents, dolog business with Seedsmen, Drngiists. Iron.
mongers, Groeors, &a,, 1n sll partaof Ir¢land, are able to
oxtend Agencies or "to introduce usefal Inventions,
Ref ICen rlrlmu;od 1 FOSTER FLACE, COLLEGE
GREEN, DUBLIN

Machinery,

Wood and Iran Working of every kind. Leather and
Rabber Beltiug, Fmrr{ Wheels, mbmu Malll &e.
GEO. PLACE & CO,, 121 Chambeiv 8¢, N.3

Cold Relled Shafting.

Best and most perfeet Shafting over made, constautly
on hand In large quantities, farnished In any lengths up
10 . Also, Pat. Luupllng and 'x-lr-ulllnr adjustable
Hangers. EORGE PLACE & CO.

m Lh.mbcr- Street, New York.

Sturtevant Blowers.

1101 every slze and dewﬂgllon‘toﬂlln‘lg;:n band.
121 Chambers Street, \cvr “York.

UERK'S WATCHMAN'S TIME DE.
TECTOR~Important for al. large Corporstion:

and Manufscturing concerns—capacle of controlling
with the utmost accuracy the motion ¢f & watehman or
atrolman, as the same reaches different n{xll:;?- of his

sat. Send for a Clrcular, J.
P. 0. Box 1,067 Boston, Mews.
X. B~This detector is covered by two U. S. Patents,
Parties naing or selling these fnstruments withouot su-
thority from me will be dealt with according to law.

OOD-WORKING MACHINERY GEN.
erally. Specialties, Woodworth Planersand Rich.
srdson’s Patent Improved Tcnon )x:chlnn.
Central, comer l.m!on st T, Mass,

mﬁ’ RUGG & RICHARDSOX.
$25 A DAY

Agents wanted. Buosiness entirely
new. G.G.Snaw, Biddeford, Me.
THE “PHILADELPHIA™
HYDRAULIC JACK.
ISTON guided from both ends; all working

arts guarded from dust; siogle or double pumps,
cy ludgnﬁ, shafte, rocker arms, pluozu etc. entirely steel.

No. 14 N, 5th st., Philadelphis,
No. 42 Clff st., New \orkp lpnrursumcn.

|

fisburgl, I'n. i

7
| MACHINERY, SfFafiaiites

Andrew’'s Patents.
aolu-lc-u.. ¥Friction Grooved, or Geared

ﬁa;.;il oyp:(l : '-‘?‘E":::-k.""o: Accldent,
:‘)Trllll"l:‘l u"u 'l"v:" nm orbin nod Muu, 1-2te
Jnmn n lh

30 Horso 'ow
C rvnlrlln1n"'.l: .“lln.
m!. .-mnd. Hruvrl. Conl, Uru
lnl -‘{m lr. Durnble, nad Beo-o-lal.
|rcu
DREWS & BRO.,
“ A"l {\Mu Sireet, Now York.

TEW & IMPROVED PATTERNS.—MA-

NI8 11 siees—at low prices.
E. y "l1 .} T\l nl'J" \‘\‘ lJ. l'r B Ave, gcvlfd.s J

“ROPER HOT AIR

ENGINE COMPANY,? Kew Chorch it. New York.
SCHENCE'S PATENT. 1871

“ OOD“ ORTH PLANEBS

And Re-Sawing Mashines, Wood snd Iron Working Ma-
At er. agtace, Boiiers, cte.  JOMN B; BCHENCR'S
SONS, Matteawan, N, Y.and U8 Liberty 8t New York.

(IE;\R’S PJ‘ ’I‘E‘r

VARIETY MOULDING MACHINE

The rm|r smple, complete and reliable Upright nlrug
sMachine known. Legality of Patents sustained is Un

ted Btetes Clrenit Coaorts. lafrisgers who 4o not make
(ramediate seitiements Wil be prosecuted. [ XEAX
nesixesa. A.S. GEAF Sole M nufactdrer & Proprietor.
Also Manafaciarer and ml'- in all Xinds of Machisery
and Mechinical Sapplies. 55 Sudbury S¢., Doxton, Mass.

.\ll l
sond

\ ACHINERY of all kind= \'c-w and Sec-
i ond Hand, bought :u:l sold by E HILLS, &
Courtlandt Street, New Y0

MPROVED FOOT LATHES. SELLING
4 Evny‘ﬁf_rf. N.H. BALDWIN, Laconia, N.H,

THE BOSS

s bc:‘.sr. la ey res than any
otier Chue iii hotd to 2.
List prs

0"

One sampls will be sent by tn:l

prepald, on recelpt of $.50; \f

you don’t like it, the money nu bc
refan Addreds the maker, =
A. F. CUSHMAN,

G‘ Orders from the trade solicited.
WAYNESBORO’
STEAM ENGINE and

g2

BOI LEIi‘ "’ORK S

Statiouary and Portable Engioes, Superior Balanced
Slide Valve, all kind DBotlers, Circtlar Sswmiils, Farm
Engtunes. For Hlostrated Circalar, Price List, &c.,

Address & & CO.,
Waynesboro', Franklin Co., Pa.

WO0OD-WGRKING MACHINERY.

New and improved Woodworth's, Daufel’s, and Dimen-
ston Planers, Moulding, )do'nsznc. Tenoaing, Sa
Boring, Upright %&L:g Machlnes ete.  Machine Chisel

Mouid Cutlers :nd l-‘nmcr's Cele=
ds and Carters, con-
tantly mede 10 order.

RBALL & oo % Salisdary St., Worcestsr, Mass.

QHINGLE AND BARREL MACHINERY —
lmp-oved Law's Paten: Shingle wnd Seallng Ma-

Niagara Steam Puwmp.

CHAS. B. HARDICE,

23 Adams st., Brool.lyn. NY.

chine, =t and best in use. Also, Shingle Hu..ln.

and Stave Jolnters, Stave Equsiizers, Headlng P‘.Al:tﬂ.

Turners, &c. Address TREVOR & Co.. Lockpors, 8. ¥V
.\LE OR FEM ALE,

WORKING CLASS & et tinntee:

ORTABLE STEAM ENGINES, COMBIN-
fng the maximunn of nmm«nct dur-blllu aml oo
omy, with the minimuom of welgh a price, lmv lrv
nlduly and favorably kuowu.umrolhun 1,000 belu;
use, IA“ \\'ur(rnulud -lllllulr;wlur)'-\:;r‘nu walos Deseript w
an N tution
STl K 0 0 HOADLEY €O, Lawrenco, Mass,
Liberty st., New York,

Improved

THOMAS LEFTEL

wllml In Power for algo
Economical at part gato.
'upvrmru\;lu Unpgualled
Duplieation of parts 4t ksl

HERCHELRODE
u l(l.\u 1‘0\“‘ Y,
(mlu

Sond for O ln-ulnr nml l'r‘h ! lnl

IN()\"H PATT FRICTION CLUTCHES
L nre umnutnNnr«d by Volooy W, Mason & Co,,
Providencs, 181

Agents, L, ll TRUOICH, @ G streot,
\--u \urk; 1;\1'! IN, BICE & ( 0., Mmm Onlo,

()()I)( ;\I(I’L'l‘l.\'(i.
ARQUET AND INLALD FLOORS,
Send stamp lurl ummul yrd 2o st Lo the
s WOOD MANT'G CO
M2 Hroadway, .\uw \ ork

ATION A

IJ BAm o8 o0t DY Ml For 50 ate., thist retanl gun kl ¥
. H. " \\(Il.(( ll un(lmnmm nmmlv “'--‘L \‘- ;.

OTIS’ Machinory.

x0. 348 proATAAY, BEO Yok, “"'
ANTED| Agonta |
Whllwr Navoltios .Ad'u'r::“lllm;tr llh\""r' M‘mwl“ﬂ.ntll
COMPANY, DT W, l.umlmrd Bt,, Daltimog e, M.
\Pl"(‘ll\l,-—lu:r Now L lnl of “Sreoran Mep-
L) 1AL Boaks, " with full it Ben, A0
S R "llmllhvn).. niprives, sond Stamp

ble xuplorvurnl Al home, day or evening; no
rap(tnl required ; £t} lastreciions and va'uadle raskage
of goods sent freo by mall. Address wis § cent refurn
stamp, M, YOUNG & b O 1% Cortlandt 5t,, New \ork
“Q\ u}:l&hlf (‘l' AR \\'I'I“I;:KD Rclh:ne
R o 10 Canvess '3
the OLD OAKEN BUCKET, & Literary and
somely priated, foely lllu-tn?‘r:nd ably
edited, Many of our agents are makioe §i0
or day, and §23 per week can be maile tho Year round
¥ uniu porson wllllu). to work, Samply copy and in.
Addross  THON \\OhLD LISHING €O,  Puts.
bur\:h. .
LEN ° 'rvnuw
l‘-uum utaent free, Sern

Tomperaneo Magazine of “ and.
structions matled rux l“r' at anne for an agency.

“, NO FlAKS 10 purchiaser
ALRX, Dallston Spa, N, Y

OLD ROLLE

SHAE TING.

Tho fact that this ahafting bas 75° oont atn
ftrength, s Aner Anish, umll-?u‘rm-r to nl:'vr.lhm uumlh'
10 use, ronders It nmlnumnlly Ahe most economical,
Arg ul-_u tho olo manufaoturdes of iy CxLEnzatTeo U0
LANA PAr, COUPLING, and (umiuu Pulleys, Hangers, oto
of the most nm-mw«l atylos, Price lats matlod on app
oation to B3 & LAUGHLINS

Try atreet, 20 and D\l -\ enues, Mittaburgh, ¥
Stooks of nl Ahatting i 5t it i e
m A0 s n 0 store and for &
rfl LRI DANA'S FUTZ, iston, Mass. i

AL P‘ (“ 13 Chiambe'ra street, N, Y.
l'll\l(( & WA LN, \l"\tnn\eo \\h

WOOD WARD'S COUNTRY

i, 150
ot

I A l'ﬂE“(‘EF('KLﬂOR'lO\"s PATENT
'fnx B nﬁr()\"'}é':o\ﬂ‘ ] |3:|:u'rhf§l?. AT

Improvmg the Harbor of San F Francieco,
UL S Exaixean Oryicn, 583 Keartoy st,
SAx Fraxcisco, Cal, May 1st. 157 t

Bunled proposals, with. a copy of t
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HOUSTON'S PATENT
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THE STANDARD MAKE!

Emery Wheels and Emery Grinding Machinery
7 PSEHE TANITE COL Strowidsbare, Pa.

" INDIANA STATE FAIR

AND

Indnstrial Exposition.

0- ne Desutiful Falr Gmud l‘uk at Indianspolls,
S NI paill October ¥
n l tion of \rllciﬂ. Auguetl Tah,
egant \!:I

RICK BUILOISGS, foralshed with

ample Power, And inclosing more thas X0 square
feet of exhibition space, together with the Annus! Stock
Show ant Trial of g,lcnllenl Imrlemrnh combine to
make this the grandest opportunity for the dl-thy of
Industrial Products ever presented (n the United States.

$20.000 IN PREMIUMS OFFERED,

Articies may be entered for Competition or Exhl.
dttoa only.

Premivm Lists, with Rales and Regulations, Hlank
A”ununn for -;ncr.nﬁ other information, furnished
by sddressiog >

SECY STATE BOARD OF .\un!Cl TURE,
ﬂlnnpolh. Ind

hm ai‘-ulﬁm'ln hlu-u Il;‘l !. il(l\ll" N,

N.Y., for a nice, stronely bound 45 pae Memorandim
Do, of as many as wantel for neighbors, free, posts
pabd. Sewd soom, before edition la » PN AMtinted,

YATENT RIGHT of a Combined Knife and

ort Cluner Kaife Sharpener and Can Opener—

mple. and Efective— or Nll‘ Send for elrca.
hr EC IITh i\ ACH C WELCH, 61 N

Philadolphia, Pa.

V. Seveoth Streot,
pDRL.\! AN WANTED — A thoroughly
prac'loal and competent Blacksmith wanted to take
eharge of this department In our works. One lccmlum
ed to the manufacture of Reapers and Mowers and ih
use nfl pwer Hammersdesired. WARDER. MITCIII.LL
& CO,, Manufacturers of *“Champion ™ Beapers and
Mowors, Bpringdeld, Otdo.

ENGINES

and Bollers, New and 2od Hand, I'or.
table and Stationary, 5 to 50 Horse
Power. GUODWIN & WHITE, Oon Ciuty, 'n.

ANUFACTURING PROPERTY FOR
SALE.~The Tifia Agricaliural Works, of Tifin,
Ohlo, offer for s+le the Shops now tsed by t em, The
Shops » e ssitablie for = alog MIiI, Last Furio-v or
Heo and Spoke Factory, or for Foundry ;
Eagine, 3 Horse Power, and Tubula ltv In
s00d conditiog, tugether with Line Shafting, -nd(‘u 0la
-_d Fan, wil] Fe sold with the property. There Isabout
2% scrs of ground, TifNa is situated is one of the best
timbered srctiony of Odlo, and bas the advantage of

good rallroad ucmuu Addre:

TIFFIN AG L WOHRS. Tifmn, Ohlo,

owoll. Mass,

fn the tost at Holyoke, In
Whe Mouston gave the
ll'u'ul lnrn..g- rr

n

) use ILia n!o',-hen
rating ta superior.

AMERICAN
Turbine Water Wheel

I roeontly buen lmproved and sub
ected (o tfmmuuh oats by James
tmorsan, Holyoke, Mass,, showing
higher avernge reanits than any Tar
bine Wheel aver known. A full re.
ort may be obtaloed of STOUT
f1LLS TEMPLE, Dayton, Ohlo,

' el Al
WIRE ROPE.
JOHN A. ROEBLING'SSONS,
MANUPACTURERS, TRENTON, ¥, J,
OR Inclined Planes Standing Nhlp Rigging
dges, Ferrios, Stays, or Gays ot Derticks & Cranes,
ln Rnpu Sash Conds of © uv;-«r and lron, ll:hlnln‘
O ondnc(-n of Cop {w & attention gien to holst
fng rope of all kind for Mives and Elevators A&-pl for
circular, giving price and othe: information w{
pamphlet ot Transmnisslon of Pawer by Wire Ropes.
arge stock constantly oo hand at New York Wuvrhoulc
No, 1% Ulvﬂy slreet.

MANUYFACTURENN OF THE NEST

Patent Drill Presses, with Quick
Return Motion,

In the Market, nlss ather Machinist Tools,

8 [
R TOR O\FOncrsrin, sans.

made with Ktepell and Key € hm—l out.
n

MONE te. The ghoapest and bost, (‘.nlovr

and samples free, K. M lul"'lll AHS Ilnulvlmm'

REY‘IN\!J]II;'I«](SHI&} C(].
b;_’(sr(e'il's & B'oﬂl s
or Machinery of every varfety,

Bridge na‘d“;(.nl Bolts.
STEEL & IRON SET SCREWS

A specialty. Also, Small Articles

for Patenters, in great numbers, at
No. 145 East 4( \cw Haven, (unn

‘Dispense with Blowers
L. B. TUPPERS FURNACE GRATE BAR.

R0 constructed as to insure a greater area of alr surface than Ather baps—~hence, More redrﬂ combustion—
causlog 2 saving of fuel and great durability. No alteration of furhace requlred, Hend for {llnstrated pamphilet,
~ B. 'I‘Ul’PBR. |-.|o West Street, New York Cicy,

and Bavo your rour Fuel.

BOILERS

With

AND PIPES COVERED

“ ASDESTOS FELTING ;" saves tweaty-five per cent. In fuel,

ASBESTOS FELTING COMPANY,

Now, 316, :u. 29, and 522 Front Slrccl New York. :I‘Aalmm- in nll qunntllln and qualities for nlu.

Send for circulars,

BLAKE’'S STONE

For redueing to fragments all kinds of h-m and hrllllo mh-unce- such as
ROC 01 NE

Extensively used for making (one
roads, reduction of Auriferous
Copper, and Zine Ores, &¢,, &¢
fcs. The patent for this machine has hecn fuily susiained {n the
n}n-led and thoroughly contested sults.
infrl

The Blake Crasher Co, |

New Haven, Conn,

"AND ORE BREA I\ER

8 DR

v .u- or ‘chAdnm Ronds, Ballast for Rall-
. pulverizin I’mos Slone, preparing lron,
prize medais awarded in Europe an

Amer

Jourts, after
Those wWho make, sell, or use wachines
nnlnc m. this patent do »0 At thelr own risk,

NEW YORK AGENCY,

137 Elm Stroot,

] '2
Where a machine may be seen in operation,

Bunch Bﬂemouu 110 & 172 Centre 5t N. Y.
‘Wanted in Crude gnl'_lﬂ{l lun

ASBESTOS F s s rosiit

SHUSTER, Chatham Mills, Philadelphia, Pa,

ITRON STEAMSHIP BUILDVRS,

NEAFIE & LEVY,
PENN WORKS,

MARINE !:\(.I\I‘.K{l ERS, AND BUILD-
) N
m“.ﬂ 1 mk’ “ “x‘t'_

IDDER’S PA.\TII,EL\—A buro Relief for
Asthmoa. STOWELL & CO. Charlestown, Mass

HAMPION
J Istost and
hullh wd commtol

SPRING MATTRESS—The
begt improvement. Do you want a
Lie bed 7 Hero It . “The softest,
moﬂ populnr. -nd durable E‘-{-rinn Bed
lesding deslers. No stock com-

Imll compou:d"i tenacious tem

i mu{m. gz‘a

o 80 united that the Prossure 1s equally
y moved or carried aboot the house,
ted, wrned, or rolled up 1ike s blanket. Boih
No !rnnc 0o wooden slats, 0O atraps. May
be used ap Boor without bedstead. No under bed re-
q . Noeds only talf thickness of halr mattress. The
regular size double bed, ¢ 1. 1o, Dy § 1T, contalns 1%
tempered steel upholstery sprisgs sad weighs only 23
lb-. )‘orv springs lor‘vou money 1o tids bed rthan in any

her. Warranted sofseless, ASy sizes uwaie 10 onder

kh‘lof ’lﬂaﬁul clrcolar, Retall price of double bed
§i5. Shipped, iy Logle ded or qea :i? to all paris ‘.4
he werld, Libaral disgount to the t Agents want-

ed. F.C, BEACH & CO., Maxers, 102 Ctambers Bt., cor.
Church New York.

Mach,im:st’ Tools,

L0cios W. FoND, MANUF ROTEDewn |

'm.n Ut-m, n«mc

New York
*’EHB[\ s, Anl(.

EMERY W HEBL MACHINERY
for madlu Tools snd Metale, gum-

min, leaning l"umun,.rlml
1oy lnne gnlvupcrfccnynm ht
-unoqun mlhnlcrllnxqun Ly

lz material lnd worrumuhlp.
tho ur-hml{ .vu nart. Ade
AI IST DRILL

COMPA y M New Yore
Workim] M odels
‘ﬁ.& %'Mé Center st Mg s

BAmeMMMMMWS

Mads at rsw, Roekiand Co,, X, ¥, Makiog i
tenthe of of} theriroy ured In the Sate. nmuurc?:'u'-'l."r'

AVELING&PORTER,

ROCHESTER, ENGLAND.
ROAD LOCOMOTIVES,
STEAM ROAD ROLLERS,
STEAM PLOWS (Direct traction),
TRAMWAY ENGINES,
LOCOMOTIVE CRANE ENGINES,
PORTABLE ENGINES.
Agent—W. C. Oastler,

|3 l.xthnn:r Place, \eu \‘nrk.

“ C{ O~f~

1,0
Q'Q‘g‘b

For Pamphlet,

.\[ORRI T /\\]\ E R A. CO
MANUFACTURELS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUEES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

EFSteam and Gas Yl|lcn 18 Machinery for
Cosl Gas Works, &c. g g g

NO, 15 (-ﬂl;l) BT, NEW YORK,

PAGE'S Water Flame Conl Lime Kiln, with

conl or wood. No.1 Boft White Lime or Cement,

with use of water, C. D, PAGE, Fatentee,Rochester,N.Y

AMERICAN
SAW CO.

c\\
’z Q"@, No. 1 Ferry 8t. o"" & d"v
g R N A
"’(&«? NEW YORK, % oY L

MAHOGANY,

ROSEWO00D, WALNUT, WHITE HOLLY,
SATIN WOOD, HUNGARIAN ASH, AND
ALL KINDS HARD WOOD,

IN LOGS, PLANK, BOARDS, AND VENEERS,
GEO. W. READ & CO,

O!Bcc )llll and Yard, 186 to 20 Lewis St cor.&th St B.R.

Lmnll promptly and falthfully ueculcd
:7‘ Enclose stamp for Catalogue and Price List.

TO\'E'S MILL FURNISHING WORKS

e the lnrml in the United States. They make

“u:lrlr':llllhuunr: “rvr.,nhl,c )ﬂlll‘: ‘-m\ﬂd!h(‘blnﬂ l‘cken.
ck». ater eels eys An Gcnnn. 1

adapted to flour mlu- Send lur’ﬁlll e e
T \u\l.c SON, Bnmlo N.Y.

o P <\
H» R \‘9@ TV
S Nl
AR\ >

A BOOK FOR THE PEOPLE.
Underground Treasures.

HOW AND WHERE TO FIND THEM.

Dy JAs,Onron, A M., Prof, of Nat. Hist, In Vassur Colloge,
A hook for Land ll-mlrr' Rurmers, Mechanios, Specu.
tatora Miners and Laborers, .n.l all.however unsclontifio,
Telllng them plnlndj how tosoek for Mineral 'hmauru,
how 1o recognlze. distinguish, snd to koow their valae,
* With & bit of window glass, s Jack knife, and common
sense, Lthe owner of ‘Underground Treceure:' can m»
tingwish nearly all the minerals in the United Siates.*
In clOh, 119" Sent by mall, post pald, upon receipt of
price. Clrculars free.
DUSTIN, GILMAN & CG.,

) Ahh()‘\l h\ I’II()\! (‘()\'l)l‘..\'hl' R porfoots

Hartford, Cenn,

) And maintaing vaouum on Steam Engines at cost of
one percont (ts value, and by (ta use Vacuum I'ans are
ran with full vacuum without Alr Pump. Send to WA,
ALLEN, 81 Chardon St., Boston, for s pers onal eall, or

i - . N
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LU (T T T A. 5. CAMERON & (?0.,' na'rxn:-‘f‘w . Advertising Apeat. Asarers
e ENGINERRS, = q“"‘.,‘“"..‘. h::r.unll lv::t ﬂ"':ﬂ nnv‘g:\n‘n,.:nmm; for .y
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Adond utrartisements at 1A oM aata per ling by mear any dealrod -ng A Are cnt, JOIE ) Yoy
v 8 3 e e, e Steam Pumps, | Hicear oo | .),."m'"-"s.s";:‘ '-
}\, the hest for Rubber or Adapted to eyery possible l";’p:'-'i'n 'o' nf the Mo riion, shows that
Jntebet BELT HOOK ™t : P. BLAISDELL & (0, |dseesbaitan it

the neo of stenin
Wity Thousand Mores Fower m. been made and pat

in opemtion with niate d?uu

All the surface 7 he rr‘ Bofler fa efther st
generating or -npvrhullu nur(m. 0l w n lull
entire wnawnl " aa o uon
"’:m"'nor"’l col‘ Jmn 0{!) o ":’:. th I rl
out nnd repla or oving nmmn c
the top, withaout disturbing the fire front or hrlek w
ullhv-'mlcmnl lnuln:. 14 In mont df °ﬂ

et and pxpensiyve
1o take out and ro Y o Lr

Inoo um ordlnlry wronght Iron
WAICA, when worn out, (v com, Uulr uo'A
can rareely commans @ ernlw ol an
Af the carrent npnm 0 the Iron v--nunlu- lllrmo.
Boflor must em "'fo from the plsce where it s .
neunml n l oseible 1o Know Jost what these

horse power In ise, (he a¥ersges cost
npaln rnr Ih 1arge aggregate amounts only (o mm
one thousand .louun {wr month, which (¢ leas Ihan on
‘mrr cent muuvm an &0 much bo sald of any olnr

(ler au f nned we thiy?

llurmnn lollors of any size can ordinarily be made
ready for delivery, after order (n glven, A (ARt as they
can be put In_ plaee, the seiting costing no more than
that of the o 7vyoughl iron boller
For all lu!nrmn o- circulary, ote., -pnllulloll muast
be m-dr dlrvﬂ 10
ununl BO!LIII wgnx

mumnn. ﬂ.

NEW YORK SAFETY STEAM POWER G0,

30 OORTLANDT—ST.. NEW YORK.

g " u‘nogel:. from 2to
hOPRO-POW
i er, In use, ggnd
for Illultnled|
clrcular.

-

Save fuel. and

steam. Ka L
aay botler, #ily sttachra tc

W.BLLKLI!Y En; r.
burty i‘il.. New York.

For testing Ovens, Boller
Pyrometers. m.. . o

BupchUcnled Steam, Ol Stills, &e.
Address

Blgigm BULKLEY,
BUILDERS

"’r’é\ L3

y $t., New York.

SEND yor Book CATALOGUR.
BICKNELL, % Warren st 5.Y.

BO\' PLANERS, ENGINE LATHES

Drille, snd other Machinists' Tools, of su; lor qlu‘

ity, on hand, and fnlshing. !‘or 2 r\lov. ﬁ
llnn and Price addross N HAVES \UFACTU

ING CO. New Haven. Conn.

PORTLAND CEMENT,

From the best London )unuhtlnn‘n Faor ral
RAND, 88 QI M_ b \'
A Practical Treatise on Cemtnl taralshed for %5 cents

REYFUS' transparent Self-act-

{ng Ollers, for all sorta of Machinery
and Ehafting, are mu-tﬂe In_all lrnom,
saving 96 per cem o= .
ING LUBRIC TOR lor l)lln In
now sdopted by over 150 B R, to th» U.§,,
-ud by hundreds of stationary engines.
NAT A\ & DR.EYI"F tlIIUbtnyol-. .T

LEFFEL'S IMPROVED DOUBLE TURBINE

WATER WHEEL

New BookdJustOur- 160 PAGES

SENT FREE

L0 ANY PArLIVS INICTEsTO L0 WALET JAAWOT, Suilioss

JAMES LEFFEL & CO,,

SPRINGFIELD, O110, or 109 LisEsry 57, N, Y. Ciry.

EAC 'S
cst and best In use.  For fMustrated (‘.ulo;uem

B Scroll Sawing Machines.—Cheap-
*rice List, send o H l.. BEACH, % Fulton St N. Y.

TERMS,

One copy, one year . aw

Ouccopy, six moniha .

Oae copy, tour monthe . m

Oue copy of Sclentific Amertcan for one year, and
oue copy of cograving, “Men of Progrem™ . 10N

Ono copy of Bolentine Ameriean for oue year, and
ono oopy of “Solenve Record," for 16« « <« XN

Itemit by postal ordor, draft or expross.,

Tho postage on the Sclontife American Is five conta per
quarter, payablo at the office where recelved. Canadi
subscribers must remit, with sudscription, 3 coats extm
1o pay postage,

Address all lesters and wmake all Post Office orders or
drafts payable to

MUNN & CO,,
37 PARK ROW NEW YORF

HE “Sclentific American ” l'»l"wd with
CHAS, ENEU JORNSON & 00, % ISK, Trnlhlﬂd

he Company, at Butfalo, N. Y. for a clrcular,

Lombard sta., Falisdeipiia asd ¥ Gold 1, New X
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IMPROVED FORCE BLAST ROTARY BLOWER,
Wo present herewith a fine engraving of tho interior of the
golting up room of ono of tho best known of our Western
manufactories, the works of Messrs, P. H, and I, M, Root,
at Connersville, Ind., an ostablishment doevoted to the pro-
duction of the Root rotary blower. From thoe illustration,
tho reader will perceivo not only the excellent internal ar
rangement of this extensive workshop but also be able to
compare the different forms of the standard muachine which
there receives its finishing touches. On the wide application
and manifold uses of devices having for their object the
producﬁon of a continuous and powerful blast of alr, iv is
hardly necessary here to enlarge. As a class they find em.-
ployment in nearly every industry, and, contrasted with their
prototypes, the hand bellows, the high speed fan, and other
erude concoptions of formor days, mark the progress of mo-
dern mechanical science as clearly and strongly as the steam
engine or telegraph,
Ranging from the colossal apparatus, capable of delivering
a current of 100,000 cubic feot of air per minute, to the al-
most toy-like implement constructed for the delicate opera-
tions of mechanical dentistry, the Root blower possesses, in
all its various forms, certain advantages which have been
the means of its successful introduction in many of the larg-
est establishments in this country and Europe, Among these
points of superiority, as claimed by the manufacturer, may
be noted the facts that a positive or force blast is produceh
with great regularity and relinbility ; that fifty per cent of the
power required to drive fans is snved by reason of the slow
speed on which the Root blower does its work, from 100 to
200 revolulions per minute, giving a blast which requires at
least 2,000 to 3,000 revolutions of the fan (n fact demonstra-
ted, we are informed, by repeated and careful experiment);
that, when applied to the cupola, more perfect and uniform
combustion is produced, securing rapid melting, softer and bet-

NEW YORK, JUNE 28, 1873.

#3 per Annum,
IN ADYANCE,

ter castings, and a materinl economy in the amount of fuel
consumed ; and, lastly, that the machine itself is of great
durability, consequent upon its substantial construction and
slow motion causing much less wear upon the belting and
running parts.

Referring to the mechanical arrangement, it should be
noticed that the apparatus is built with a pulley at each end
and one on each of its two shafts, being driven with one open
and one cross belt. The power, instead of belng transmit-
ted from one shaft to the other through cog wheels, is ap-

most entirely removed from the gearing, which serves only
to keep the revolvers in their proper relative position. The
blower, s will be seen from the sectional view, Fig. 2, does
not operate on the prineiple of a fan, that is, by imparting
momentum to the air by running at a great veloeity, but by
regular displacement of the air at each revolution, whether
driven fast or slow ;in thig respect it resembles an air pamp.
The current entering tho case is closed in by the wings of
tho revolvers, abgolutely confined and foreed forward until
brought to the eduction pipe, where it is discharged. Thero
can bo no backward egcapement of the air after it once enters
the cage, the contact being kept up st all times in the center
of the blower, between the plstons or revolvers, The exter-
nal cage is made of cast iron, and the cylindrical parts are
bored out. The head plates are faced off on a boring mill
especially arranged for the purpose.

The blower is adapted to all purposes where ecither blast
or exhaust is required, such as founderies, smith shops, or
rolling mills; it is suited for the ventilation of public build-
ings, mines, and tunnels of any magnitude, As a gas ex-
hauster, it has been adopted by many of the leading gas com-
panies in the United States and, besides, has found employ-
ment in woolen, paper, and other manufactories. One of its
most notable applications was that of furnishing the blast
for driving the passenger car of the Beach Pnenmatic Tran-
git Company, in their experimental underground railway
tunnel under Broadway, in this city. The immense blower
there employed delivers, when worked at maximum speed, o
volume of 100,000 cubic feet of air per minute,

The subject of our article is also largely employed abroad,
and is manufactured in several of the principal industrial
centers of Enrope. We learn that it has been introduced in
the well known steel works of Herr Krupp, at Essen, Prus-
sin, and in the equally celebrated works of Messrs. Sir Jo-

plied directly to each shaft, and the stress and wear is al-

seph Whitworth & Co., Manchester, England, and in nearly

ROOT'S ROTARY BLOWER MANUFACTORY,
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Scientific  American,

Beescmer stos] works of Groat Britalo, nesrly one
ng in use in the city of Glasgow alone. In all,
susand &re in us in Bogland at this tme, and
Iy ber on the continent. e} the ald of one of thoss
chi Mr, W, Irelind, the nofed fron founder, mado a
250 tun anvil block, probubly the largest cesting over made,
welting the iron at the mte of thirty tuos per hour, and com.
pleting tho entire work inn little over oight hours,

This blower received the .ll‘h“l award conferrod on ma
chines of this class at the Paris Exposition of 1867. We
notice that it is on exhibition in the American departmont at
the exposition now betng held In Vienoa. It has also re-
volved the higliost awards for three Years successively at the
Fair of the American Instituto of this city, and also tho
highust promium at all the industrial expositions lield in the
city of Cinelnnati, Olio.

For farilier information nddroxs the inventors and propri-
otors at Connersville, Ind,, or 8. 8. Townsend, grenoral ngont,
81 Liborty stret, Now York clty.
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Soientific mevican,
MUNN & CO., Editors and Proprietors.
FURLISHED WEEKLY AT
87 PARK ROW, NEW YORK.

NO.
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Ghio 0Oy, GITh Year

One copy, Six months oo 1 ::
CLUD RATES §Ton coplos, 0be yenr, cach £2 80.. ,_‘3 00

1Over ten copies, same tate, cach
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END OF ANOTHER HALF YEAR.

With this issue a number of six months' subscriptions,
which commenced with the year, will end. We hope all
such subscribers will renew, and it will gratify the publish-
ers if each would send » new subscriber,
to remit $3 for two names for six months as half the amount

It is just as easy

for one pame, snd it suits the publishers much better,
mittance by postal order is the safest and best.
Musy & Co., 37 Park Row, New York city.
-
NECESSITY FOR SANITARY REFORNM.

I another colamn of this issue will be found a continua-
tion of ourseries of ““Sanitary Notes,” a paper on the subject
of ** Sewerage and Sewage,” devoted mainly to a brief de-
scription of the various projects for the utilization of re-
fuse filth, 20 as to transform it from a source of expenditure
%0 ouve of valaable profit. In large cities the question of ob-
faining the fertilizing matter from the materisl, though in
itself oue of no small importance, Is, owing to the vast
quantities of the latter produced, subordinate to the prob-
lem of disposing of the noxious substance in such a mar ner
that it shall not breed disease or nurture pestilence in the
nsrrow snd confined limits of thickly populated districts.
It need not be pointed out that without an effective system
of sewers, which not only convey sway the filth but also
form complete drains for every portion of the city, the ro-
moval of this waste is impossible. Here, where the main
conduits are on a level below the high water mark of the
rivers into which they empty, orare distorted to convey thefr
contents (hypothetically) up hill, or where the branch sewery
connect with mains set on u superior lovel, nothing else is to
b expected than a stagnation of contonts in the tubes, and
in the former instance their reflax through the nction of the

Re-
Address

Bad as such a state of affairs Iy, and pressing as is the in.
vitation whiich it holds out to epldemle and zymotic discases,

other cities of which the growth has been proportionally
mpid.  Bome of the daily journals, notably the World, have
recently taken up the subjeet, and the information published
Q;Q'mem the citizens of the metropolls to
& souse of the insidious dungers to

0 . The death mtoe from diseases alone
averages 9,000 & year within the corporate limits, and the

it nevertheless obtains in Now York and probably many

they are constaut. |

mortality.
cing the filth back and often out of the stroot calverts, is o

It is but a few days siueo that, in passing through a streat
contiguons to the Hudson river, wo ourselves observed that,
after & heavy min and at high tide, the gutiers and road way
in the neighberhood of the openings were flooded over a
considerable aren, and to soveral inches deop, witl: a black,
horrible Yquid, in which, despite its diagusting odor, the
stroet urchins wore holdlng especial rovel, For such glaring
faults as this there Is clearly no exeuso, even If any in de
precation be admitted for the nogligeonce to which the more
hidden defectgof the uptown sewers muost be sseribed,  Col.
Iara are flooded, and the soll, pormented swith filth, giving
rino to deadly mophicle gases, makes the loeality o hot bad
for dinense, orlginnting that scourge of ehildron, cholera
(nfantwm, and wlgo the rhoumatism, serofuln, fovors, and In-
numerable pulmonnry complaints of adults, In the new and
manufactured portion of the eity, in the nelghborhood of
Centrnl Park and above, the condition of matters, thongh
less apparent, is not much bettor,  Some years sinee Geno-
ml E. L. Viele published a map of Manhattan Island, show-
ing the load of the natural water courses and ponds, the
beds of which, Uke that upon which the Tombs or city
prison now stands, wers quagmires and sosking bogs. This
manp disappeared, but was resurreoted by the Citizens' Asso.
cintion in 1866, and from Its topograply the origin of tho
mnladies prevailing in cortain quarters is readily tracod.
Old murshoes, which, In the everwhelming desire to rulso
grades and make stroots, woro filled up with sand and stone,
hiave nssorted their oexistence and converted the land fato o
sponge, absorbing the filth which flows from the faulty sew.
ers, In the upper portion of our city, even at the present
time, there are stroets, ralsed far nbove the normal grade, on-
closing lots on the bottom of which stagnant pools still ex-
ist; and we can recall localities which, now thickly built up,
weie, hardly ten years since, sites of skating ponds of con-
siderable extent. This land, as well as whole districts indi-
cated by General Viele's map ns the former beds of wator
courses, is now covered with muny of the finest residences
in the city, the owners of which, though experiencing sick-
noss in their families, litlo suspect the hidden cause to
which the prevalence of disense is due,

We notice with gmtification a revulsion of opinion ngainst
filling in, as a means of recluiming ground from bogs and
swamps. The health authorities of Brooklyn have already
tuken steps in another direction, and have appropriated
funds to pump off the water from submerged land |efore
raising the grade. This, we think, is the wisest course the
Health Board con pursue. Burying a nuisance out of sight
15 not shating it, and merely covering up so formidable an
enemy to public health renders it doubly dangerous by con-
cealing its existence until it becomes recognized through its
doadly cffects. The pumping operations can be accom-
plished very expeditiously, while the filling up process takoes
# great deal of time; and the expensive nature of the Iatter,
for material, Jabor, and cartage, would cost the city or the
owners a much greater sum than that for which the property
when filled in could be sold.

We need rapid transit, and our present system of docks is
a disgrace to any civilized people; but great as are both our
wants in this direction, they are exceeled by the urgent ne-
cessity which exists for a thorough overhauling and, if need
be, entire alteration of our sewerage.

RENEWAL OF THE REWARD OF ONE HUNDRED
THOUSAKD DOLLARS.
The Legislature of the State of New York has recently
renewed, for the period of one year, the offer of one hundred
thousand dollars reward for improvements in canal naviga-
tion. This will be good news to scores of inventors.
The law making the offer of this Jarge reward was origin-
ally passed in 1871, and the text thereof was given in the
Scrextiric AMERICAN of Moy 6 in that year. It provides
for the payment of one hundred thousand dollars to the
introducer of a plan, for navigating the Erie canal in this
State, which shall prove on actual trinl to be better and
more cconomical than the existing method of towsge by
horses. The following are the chie! requirements of the
Inw:
A Board of Commissioners Is appointed, consisting of
George B. McClellan, Horatio Seymour, Erastus 8. Prosser,
David Dows, George Geddes, Van R. Richmond, Willis 8,
Nelson, George W. Chapman, Willinm W, Wright, and John
D. Fay, whose duty it is to practically test and examine all
Inventions that may be submitted to them, by which steam,
enlorle, electricity or any motor other than animal powor
can be practically and profitably applied to the propulsion of
bonts upon the canals, Such tests and examinations ure to
b confined to the seagon of capnl navigation inthe year 1878,
and the Commissioners are required to demand that the com.
peting inventions shall be tried practically upon tho canals
at the expense of theapplicants; that the bout shall, in addi-

‘tion to its weight of machinory and fuel, be able to transport

at least 200 tuns of cargo, bo able to run at a speed of not
leesn thun three miles per hour, bo eaxily stopped and backed
by its own mackinery, which should be simple, economical,
and durable, and readily adapted to the present canal boats.
Lastly, the law requires boforo an award s mado that ** the
: oners shall be fully satinfigd that the invention or
dovice will lessen the cost of cans! transportation, and increase
the capacity of the canal.”

©cases of sickness aggregate from the same period at least

Quite & number of boats wore tried last year on the canal:

100,000, 1t requires but s casunl stroll through certain por- | and in our paper of
tions of the city (0 determine the ressonx for this fearful | deseription of thelr
Probably the netlon of the tides, s above described, for- | Inmind that it is not simply the proyp

prolific source of the misem of the lower lying districts. | age, upld-nﬂmmnlulhiﬂh‘" th

e P 1, 1475, i et
e
thnt In required.  Itisnotonly the pre |

Individuals who propose to com

cannl. It In pasy enough to drive u canal bost in ¢

by ateam power, faster and chosper than by horse towage.
But to do so in & narrow canal, whars the stappages are fo
quent, the water shallow, the dolays considerable, the boats
constantly passing or repassing or dashing Into ench othier,
crowding together, jamming fast, ete., s a difficult probilem.
Evidently the boat should by provided with a variety of ap.
pliances 1o meet and promptly overcome the various exigen.
cies 1o which it is to be sabjected. It should have power
move laterally as woll as longitudinally, st the will of the
commander, and should Lave facilities for quickly anchor.
ing and getting ander way., Inventors will do well, thers.
fore, to turn their attontion to other things besides the mers
form of the propellers. These have been invented already
by the lhundred, und little or no advantage bas been secured
from aoy of them. A velocity of only three miles per hour
in needed, and this the ordinary propelling devices will casi.
Iy mupply.

The dimensions and other particnlars of the Erio canal are
s followa: Depth, 7 feet ; width at top, 70 feet ; width at bot-
tom, 06 feot; length, 3456 miles; number of locks, 72.
Tho locks nro 110 feet in length over ull, admitting bonts
06 foot Jong, The width of the locks at the surface of the
witor In 18 feot, and at bottom 17 feet 43 Inchios.  The larg.
ort bonty uped on the eannl are 06 foot long by 17 feet 8 inch.
o beam, with n depthof § foot, Buch boats deaw 6 feot of
water, nnd each of them carries 240 tuns,

COMETS.--THEIR CHARACTER AND SOURCE.

I'ho spoctroscope shows us that comets consist of n mass
of carbon dust, so diffused as ¢ make them bulky with lit-
tle wolght, and this explains at ence the eause of the total ab.
sence of refraction of the light freely passing between those
minute dust particles.

In regard to the question *“ whenee these masses of dust
particles eame,” Zollner, whose obseryntions and caleulations
wo mentioned in a former article on the sun, holds that the
solar oruptions throw up musses, consisting chiefly of hydro.
gon, efected from the sun with a velocity of 188 miles per
second. He comes to the conelusion that as thrice this velocity
would carry muaterial entirely beyond the limits of solar at-
traction, a somewhat less velocity would throw it to distan-
ces corresponding to those of the comets. He thinks, there.
fore, that comets originate from the sun, andare thrown out
from that body finally to return thereto, just as volcanic ma-
terial is thrown out from the earth and carried through our
atmosplicre, eventually coming down at remote spots,

Any doubt in regard to the possibility of the existence of
such enormous projectile forces is removed by the actual
observations of Janssen, Lockyer, and Respighi. The latter
snys: ** The solar surface is the seat of movements of which
no terrestrial phenomenon can afford any idea; masses of
matter, the volume of which is many hundred times greater
than that of our earth, completely change their position and
form in the space of a few minutes, showicg motion of which
the velocity is measured by hundreds of miles in a singie
second.” Professor Young has observed a solar es plosion of
which the mean velocity, between the altitude of 100,000
and 200,000 miles above the solar surface, was 166 miles per
second ; as this indicates an initial velocity of 200 miles per
second, it is sufficient to carry the projected matter beyond
the orbit of the earth. -

Schiaparelli, in the Astronomische Nachrickten, calls tho
comets ““ cosmical clouds.” He says: ** Cosmical clouds will
always appear to us as comets when they pass near enough
to the earth to become visible.” The comparison is indeed
striking; as watery clouds ascend in our stmosphere and
float around the earth, so the fiery clouds from the solar sar-
face ascend into planetary space and float around as ccmets.
Both are raised by solar heat and are afterwards cooled.

It is possible that the hydroren in the solar protuberances

is at first so sbundant tha. its spectrum overcomes the spectra
of the other materials which it may hold, as it were, in solu.
tion: and that while being projected, it expands by its gase.
ous nature in the planetary space, leaving the carbon and
other materiale, as & mass of dust which slowly disintegrates
by the disturbing influence of the solar Leat, planctary at.
tractions, and sdhesion of the different particles, forming
finally great numbers of small and dense masses, which will
fiy around the sun in the form of a belt; and when some of
thom nt Just come down upon the earth, we call them mete-
ors. Schiaparclli further says: * Gradually the products of
(disintegration arc distributed ulong the comet's orbit; and
If thoe eartl’s orbit cuts this, the phenomena of shooting stars
nro produced.”
Pwo Interesting fuots nre connected with theso views; ono
{w thit the position of some vell determined moteor streams
coineides with the orbit of n comet; the other fact is that
rocently chemists have extmeted bydro-carbon from meteoric
musses: indieating the hydrogen which the spectroscope
shows to oxist in excess in the solar protuberances, and the
carbon which the same instrument shows to oxist in excess
in the comuts.

A PERFECT VACUUM,
The ancient philosophers who defonded the theory that
“ Naturo sbhors a vacuam” were greatly derided by their
oppobents; but modern rescarch would scem to confirm
tholr views. There isan anscdoto that Galileo, who, as our
readers know, lived iy the sevontoonth century, on being con.
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Srientific  American,
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;‘;ilm] Ly somo wngineers of Florencs who found it mpossl
bl 10 raiso wator in a pump barrel higher than thirty four
fout, told thom that Nuture's nbliorrenco of & vacuum ox
tended only ton hight of thirty-four foet; and that boy
that hight, it had no objection to an smpty space
pnl'“ Porricelll first demonstrated, by actual experiment, the
cango of wator rising I o pump barrel from which air had

ond 1

Gnlileo's

g

been l‘!llullrh‘d, nid his I!Iq'nr.\' wan firmiy established by the
cxl)nrhlll'llll\ of Paseal,  Torelcolli’s oxporiment ean bo rend
ily mpn)dlll't‘tl. Tako a glass tabe, moro than thirty inchoes
Longy, tilled with weroury, from which tho air has been ex
pellmL Pat the opon end of this tube into a cup filled with
the samo iguid, and the mercury in the tabe will fall until |
1t s penchied & hight that ean bo balanced by the pressure
of the atmosphere.
cury I8 called the ** Torricellian vacuum,” and is the most
efeet vacuum thatean be produced by mechanieal means.
By -pt'rf\‘\'! vacuum we mean omply space, and this space
| above the mercury iy supposed to contain two substances
st The wapor of mercury, which is there in virtue of the
' Pﬁ.{lplo that evaporation takes place from the surface of
all liquids, at all temperatares except that of absolute zero.
and. The subtle and clastic medium of ether, which *s sup
to pervade all space.
periments to determine the existence of this ether, but its
eifects are best observed in the motions of Encke's comet,
whose periods of return to its periholion are constantly di.
minishing. The undulating theory of light is also based on

The space in the tabe above the mer

Many physicists have made ex

! the existence of the ether.
] 1t becomes interesting, then, to inquire whether a perfect
I vacqum can be produced in any manner, Admitting the

existence of the ether, which has some tension, even though
it bo too small to be measured by the most dolieate instru.
ment, it will be seen that the problom cannot bo solved, un.
less we can dostroy the tension of this other, There is a
theoreticnl tompernture, at which (if it could be produced)
il vapors would lose their tension. This is the point of
absolute zero, at which all heat motion censes. This is
a point which can nover bo reached in practice, but can
readily by determined, and is murked on the thermometric
scale ns follows : —2102° Réaumur's seale, —274" contigrade
scale, —461'2", Fuhrenheit's sealo,

Before closing, we will explain how a degreo of oxhaustion
ean be reached, which is almost perfect with tho exception
of the ether.  In the uso of an ordinary air pump, at each
stroke a pnmp full of air is removed, and the remainiog air
expands and fills the whole space. Hence, with the most
delicate machine, there will always bo some tension in the
receiver, unless other means are employed, Lot the pump
aud receiver b filled with carbonic neld instead of ordinary
wir, sud let this by exhavsted by successive strokes of the
pump until the tepsion is very slight. Then introduce pot-
assa or caustic lime, which will absorb tho rest of the car-
bonic acid, leaving o perfect vacaum, as far as can be ascer-
tained by & measuring instrament or gage.

TIME AROUND THE WORLD.

We have recsved of late sundry queries from correspond-
ents relative 1o the gain or loss of time in circumnavigating
the globe, Those who have not found answers in the col-
umns devoted to sach purpose will receive a general re.
sponse in the following rather amusing discussion recently
carried on between two grave and learned French sacants on
the same rather paradoxical topic. M. Jules Verne, of the
French Geogmphical Society, has written a book entitled a
“Tour around the World in Twenty-four Hours.” What the
‘mature of the coatents of the volume is, we know not; but
stall events it excited M. J. Bertrand, of the Academy of
Sciences, to attempt to pose M. Verne with the following
conundrum: ** A person, supposed to be furnished with the
necessary means of transportation, leaves Paris at noon on
Thursday; he travels to Brest, thence to New York, San
Francisco, Jeddo, ete,, returning to his starting point after
twenty-four hours, thatis, encireling the globeat the rate of
15" of longitude per hour.  Atevery station, ashe passes on
hils journey, he asks: ““What time is it " and he is invariably
answered : * Noon.,” He then inquires *“ what day of the
week is 117" At Brest, “ Thursday " Iy the reply, at Now
York the same; but on his return, supposing he passes
Paris from the enst and stops at Pontolse, a town somo 19
milos to the northwest of that dity, ke will be answerod
A Friduy.”  Whore does the transition happen ? Or when, If
our teavelor is o good Catholic, should he consider Friday's
“abstineneo from meat to begin?  ** It is ovident," continues
Ahe questioper, ** thut the transition must be sudden, and
sy bo consldored to take place st sea or in & country where
Al s of wouk days are unknown; but,” he continues,
i, “suppose the parallel at which it happens should fall on n

- continent habited by civilized people speaking the sume lan-

~ guage, ard that there should be two neighbors soparated,
~say by o fence, on this very parallol.  Then would not one
Thursday, at noon, while at the same moment the
assurt )t to be Friday, at the like hour?”
aoswors ns follows: It is true that, whenever s
the tour of the globe o the east, he geins
imilarly when traveling to the west he losos  like
(o may, the twenty-four hours which the sun
b motlon oceuplon in describing a eirelo around
hin fs #0 real and well recognized that the ad-
of the Freneh navy gives a supplomentary
o vamsels which, leaving Earope, doubls the
it retajns on the contrary n simi-
unding the Hora. 1t is also true

ld be complete dissgreemont be-
thereto; b, his paralil doos pot

exist, for Noture has placed oconns and deserts in onr path

whaere transition is made and a aln_\ pnined or lost unecons
Through an Internationsl convention, the polnt
for making the n|w)’u agreo hns beon fixed at the moridian of
Manilln, Captains of vessols, under the same rile, chinnge
tae dates of thelr log books when lhl'.\' s the 18th merl.
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Edgar A, Poo, if wo are not mistaken, avalls himself of
this upparont puzale, in one of hin desultory sketchoes, to
point the story of an individunl whose would-be father. in-
law refuses him the haud of his adored, with her concomi.
tant of an agreeably large dowry, until that time shall hap
" The luckless lover
in despair goos to sea, sails round the world, and returns to
In the
course of ovents a discussion takes place botween himself
and the stern paront relativo to the present day of the weok,
in which he insists that it is Monday, and the old gentloman is

pen when ““ two Sandays fall in & week

renew his suit exaoctly one year from his departure,

equally positive that it is Sunday
the other falls back upon
Finally it transpires that the traveler in sail-

The one produces his
diary, kept sinco his departure;
the calendar,
ing round the globe to the cast hins pained a day in his reck-
ening; hence both disputants are right, two Sandays have

come together, and the happy dénouement follows,

B -
THE TEXAS PACIFIC RAILROAD.

The line of the Texus and Pacific Rallroad, which is one of
the youngest of the great transcontinental routes now in
process of construction, is, with its connections, to connect
New York with San Diego, on the Paclfic coast, apd thence
with San Francisco, In extent, the road to its terminus will
be four hundred and fifty miles shorter than any line now
connecting the metropolis with Ban IPranclsco, or, with ity
branch to the Intter city, will not exceed, in the distunce passed
over, noy of the present routes,

The surveys across the continent, which have recently
been made, indicate that the region chosen is especially
adapted to the consiruction. Among the remarkabld fes-
tures, it may be noted that the summits to be erossed are
about thirty-two per cent less than those on existing Pacifie
roads, while the grades and curvature will be about sixty-
two per cent less, The climate through which the line is
loated is so favorable that no train need be delayed by snow
or similar obstructions, common upon the northern rosds;
and an abundance of excellent coal for fuel is accessible at
numerous points, The entire rail transportation between
the waters of the Pacific and New Orleans will be less than
1,800 miles, and with ports in Texas, something under 1,500
miles.  Adding to these advantages the bordering Mexican
States, with their great mineral wealth, together with the
immense tratlic of Texas, Californin, New Mexico, and Ari-
zona, it certainly seems that the enterpriso will prove of
great value, both pationally in opening to trade an almost
uarivaled section of the country, and individually in the
large profit which it must yicld to its projectors.

As regards the progress of the road, we have before us the
report of thoe President, Hon, Thomas A, Scott, in which it
is stated that nearly four hundred miles of the line have been
graded, and the bridging so far advanced as not to retard
the laying of the iron. The greater portion of the ties need-
ed have boen distributed, and the rails, ete., for three hun-
dred miles, are being forwarded to cities along the route as
rapidly as possible, The labor has been accomplished since
Iast October in the face of serious obstacles in the way of
transporting materinl,  Work has alto been begun at San
Diego, and s belng rapidly pushed forward. The graot of
six millions of dollars of bonds, made by the State of Texas,
to the road was coupled with the condition that the line
west from Marshall, and west from Texarkana, should be
completed to & point of junction near Fort Worth, by Janao-
ary 1, 1874, so that by that date quite an extensive portion
of the route will be finished.

President Scott considers that, judging from past progross,
the entire road will be built within a period of five years'
and consequently much within the time granted for its com-
pletion.

Fishing Tackle,

Weo were ghiown o fow days ago o trout fishing rod, made
for ¢ friend of ours by My, Thomus Tout, of Kingston, Muass.,
which excols Jn beauty anything we have seon in this lno
for some thnwe,

It was mude of Innee wood, and provided with & number
of exten tips of the same materinl und of bamboo. The
mountings were silver platy, finely finlshed and of chasto
pattorn,  The rod possessor, In an unusual degree, that
peculine elastio quality which an oxpert fisherman roadily
understands by the handling, bot which it is diffioult to
adegquately doneribe, 16 was vory light, weighing only
B auncon, an floxible as o whip thong, and strong enough to
Jand n g rampus,

e — e ) A QY O Y e

A Competitive Trinl of Rock Drilling Machines,

It has boen snnounced that o teial of apparatus used In
quarrying snd boring rock will be held at Pittsburgh, Pa,,
on July 8, 0 and 10 provimo, To this competition, owners
and patentoss of deilling apparatus, whethor worked by hand,
comprossod ale or atenny, deilling blts and tools, electrie and
other fuses, and all other appliances used in rock cutting
and minlog are iovited to send thele lnventlons.  Steam
power will be furnished gratuitously, and the trinls will take
placo in n quarry, so that really practical results will bo ob
talned.  Those oxporiments are likoly to be of great intorest
to tho coal minivg population, to whom tho nocossity of
practical mechanles! appliances {s ons of great importance

Further partioulars will be found g our adyertising eolumns.

THE FROVER MOTION OF FROCYON.

M. Struye, director of the Russian Contral Observa ‘9’7 ‘ .g
Palkows, lins discovered a vory small star, at th
abotit two seconds from Procyon.  The position wmu;g_.
body oceupled during the observations accords cily
with the hypothosls of Dr. Auwers that the irregular move-
mont of Procyon i duw to its moyement around some small
er and hitherto unknown companion, through s period of
ubout forty years, The muss of this new star, it is con~
cluded, cannot be leas than half that of the sun.

PROGRESS OF THE £T. GOTHARD TUNNEL.

During the month of Mareh last, the piercing of the St
Giothard tannel ndvanced to 8064 feet. The total number
of workmen employed is 813, Considerable difficulty has
been experienced owing to the percolation of water through
the micaceous rock. At one time, the flow averaged 75
quarts per second, greatly delaying the progress of the
work.

NUSSIAN OBSERVATION OF TRANSIT OF VENUS.

The Russian government has appropriated 70,000 roubles
(about 835,000) for observation of the coming transit of
Venus. Twenty-four expeditions will be dispatched to va-
rious parta of the globe.

A NEW BLUE COLOR.

A new ghade of blue of great beauty has been obtained by
Springmihl from a secondary product derived from the
manufacture of artificial alizarine. The color is conse-
quently ex racted indirectly from anthracene, produced from
tar. It in stated that, under certain conditions, it is superior
to the aniline blues, but at present its cost is quite high,

CASTING THE STANDARD METERS.

The International Metric Commission, which met in Paris
in October 1ust, deciled that each of the States represented
should be supplied witha standard meter made from iridia-
tod platinum, and that the manufacture of all the bars
should take placo at the same time and from one melting of
the alloy. Before proceediog with this extensive and delicate
operation, the French section of the commission, to which
the work is entrusted, have recently caused to be made two
type meters in order to test the processes which will be here-
after employed in forming the standards. M. Deville hav-
ing succeeded in cbiaining iridiated platinum in a perfectly
pure state, the fusion and casting of the types recently took
place in his laboratory in presence of the President of the
Republic and mnoy other distingnished personsges. Nine.
teen and four fifths Ibs, of platinum were, by the action of the
oxyhydrogen flame, melted in 45 minutes with 22 Jbe. of
iridium, the Iatter, it may be here remarked, being by far
the least fusible and hardest of the metals which accompany
platinum in its natural state. The ingot was cast in a mold
formed from a block of carbonate of lime, the interior sur.
face of which was brought to the state of caustic lime under
the excessive temperature therein developed. By th's means
all risk of fissures within was avoided. The metal cooled In
the mold, retaining its brilliant surface, after which the bar
was suitably rolled and finished. The operation was a com.
plete success, aud will be repeated with the 440 Ibs. of alloy
necessary to compose all the standards. This will be a met-
allurgical process, says Les Mondes, far exceeding in magni-
tude anything of similar nature that has yet been attempted
with these inalterable metals,

NEW HORTICULTURAL FERTILIZER,

Some time since we called attention to a new chemical £, ».
tilizer for horticultural purposes, soggested by Dr. Jeanc: !
of Paris.  Les Mondesof recent date, in commenting on ro-
sults obtained by its use, says that it represents the feriilis-
ing principles of at least one hundred times its weight of
concentrated animal manure, and supplies to the plants nl-
trogen, phosphorus, potash, sulphur, and iron in a com-
pletely soluble state.  The compound consists of 400 parts
of nitrate of ammonia; 200 parts biphosphate of ammonin;
250 parts nitrate of potash; SU parts muriate of ammonia;:
60 parts sulphate of lime, and 40 parts sulphate of iron.
These ingredionts are pulverized wod mixed. One dram of
the powder (about o tesspoonful) is then dissolved in a
quart of water and a wineglasaful of tho solution given two
or three times o week, in accordnnee with the health and lux-
urianes of the vegetation,

The plants may be placed in uny kind of earth, however
poor, even pure sand, or may not be potted at all, It is
stated that certain flowers, the fuchals, for examplo, may he
oultivated without earth by simply placing the stalk in » jar,
at the bottom of which is an fveh or soof water, just suf-
fivlont to cover the ends of the roots. T the fluld a propor:
tonal quantity of the fortilizer Is added, as nbove specified,
once In elght days.  The follaceous dovelopment of plants
trented with the substance is sald to ba truly wondorful, and
yot the rapid growth of the leaves does not interforo with
the moat Juxurisnt flowering. To this we may add that
quite recently wo have tricd o compound hastily composed
of the majority of the substances above detalled, werely gy
an exporiment, on a small and alekly fuchsin,  The plant
wis drooping and little olse remnined thay o half dey stalk.
Aftor two applicationa of the fortilier, 1ts affoet wis appar-
ent, and at the end of ten days, during which probably half
a pint of solution had been supplied (o the earth, new shoots
had sprung out, leaves formed, and the entire plant became
petfoctly loaded down with buds. ]

T. J. 4. soys: The ScrENTIFIO AMERIOAN is the most

valuable paper within my knowladge, and T have read all
the forsmost papers in the land,
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NEW RIFLE ATTAOCHMENRT FOR FOWLING PIEOES,
Wo wore reoently shown, at the store of Mousrs, Cooper,

Harels & Hodgkins, No, 177 Broadway, in this city, & very
Ingenious deviee whereby sn ordinary contral fire, broech
loading, double barroled fowling piece can bo at once trans-
formoed Into a rifle, 'The appliance, which may boe combined
with olther one or both barrels, is glmply an extra barrel, or
tube, of stoel, rifled within. Extorlorly it Is made to exact.
ly fit the interior of the bore, o suitable enlargement at one
extremity rendoring it conformable to the cartridge ohnmber,
It s pushed into the breech with no more trouble than an
ordinary motallic eartridge, and completely linos the barrel,
from the rear flush to the muzzlo.

For sportamen who desire to travel light, without the extra
wolght of both fowling piece and rifle, wo shonld think this
1o bo an excellent and conveniont arrangement, Its small
aize onables it to be readily trangported in the flold, so that
the hunter is provided with a plece, one barrel of which is
adapted for shot and the other for bull; or if, while pursuing
birds or small animals, ho suddenly aights larger gnmo, he
can immodintely alter his gun from u gmooth bore to n singlo
barreled riflo, or, if ho has two extra tubos, to n double

barreled rifle.

-
NEW MODE OF CHAIR CONSTRUCTION.

We have, in the past, called the nttention of onr readers
to the defective construction of modern household chairs,
which, however woll seasoned the timber used in their ma.
pufacture may be, are rarely durable, or even able to with-
stand for a short time the ordinary wear and tear of mo-
derate use. The inventor of the device which we illustrate
herewith proposes a simple arrangement which, he claims,
adds greatly to the strongth of the piece of furniture through
disposing the material so as to provide for opposing the
strains in the most effective manner possible. The most de-
structive of these strains occurs when the chair is tilted back
by a heavy occupant. The tendency is for the seat and back

legs to close or form a more acute angle, and for the seat and
fore legs to open or form a more obtuse angle, as also for the
{fore legs to withdraw from the seat.

These tendencies hedirectly opposes by introducinga brace,
counterbrace, and tie; and in order that one shall nasist
the others, these various parts are embodied in light and
handsome metallic trussings, which, at the angles, are let
into and attached to the rails and legs of the chair by means
of bolts or heavy screws, as shown in our illustration.

Very light castings, thus applied, securely hold the arti.
cles together, and give permanent stiffness and strength to
the lightest chairs. These castings, of malleable iron, may
be made plain or ornamental, japanned, silvered, or gilded,
and are applicable to the cheapest as well as to the most cost-
Iy chairs. Patented March 18, 1873, For further particulars
address G. F. Ells, Deposit, Delaware county, N. Y.

o
-

Miller’s Combination Sprinkler,

Messrs. Underhill & Miller, of No, 183 Water strect, this
eity, manufacture an improved form of combination sprink.
ler, which is excellently adapted for farm uses, The imple-
ment congists of a large syringe provided with a one-sided
spout full of small holes on the upper side, through which
a liquid, destructive to noxious insects, can be thrown in
spray on the under side of the leaves of plants, The sprink.
ling spout can be easily detached and straight pipes of va.
rious sizes substituted in order to fit the device for use ag
syringe for cattle or ordinary medical purposes. All the ap-
pliances are packed in a neat caso, snd are accompanied by
packages of Miller's compounds for trees and plants and slso
for veterinary uses, We have used the apparatus and can
recommend It to those of our readers who may have gar.
dens to cultiyate and cattls to care for.

Y

Proresson Onyxy, of Brussels, and others, have found
favorable resulty from the administration of large doscs of

BLACKING BOX,

Our illustrations roprosent an lmproved form of blacking
box, affording both perspective (Mg, 1) and poctional (Fig. 2)
views. It will be notlced that tho recoptaoly for the blaclk-
ing I mado sancor-ghaped, the rounded bottom allowing all
of the composition to Lo used  Tho sldes are vortionl, ox-

tending down from the upper odgo to form a support for the
box and also to receivo tho cover which fits over the upper
flanged portion, ns shown.

The advantages claimed are economy in the use of black.
ing, none being wasted by caking in sharp corners, ready ro-
moval or affixing of the cover, and the absence of rough or
sharp edges which cut the brush. Patented July 11, 1871,
For further particulars address the inventor, Mr, Dennis
O'Leary, Hubbard, Trumbull county, Ohio.

o

CARRE’'S ELECTRICAL MACHINE,

This machine consists of an arrangement by which a cur-
rent of electricity is derived from a combination similar to
the electrophorus.

A is the base of wood or metal, 14 inches thick and 16 inches
square. B and C are two round pillars of wood (or ebonite),
B being 10 inches and C 17 inches long; they are both 2
inches in diameter. These pillars pass through the base,
and have nuts below to fix them securely. E is a round
ebonite (or glass) rod, 1} inches in diameter and 16 inches
long + the piece of it screwed into B. The rod, ID,is of
glass or ebonite, 8 inches long, and the same diameter as the
other, with a piece 1 inch long at the lower end fitted with
cement into C, and a piece 21 inches long at the upper end
going up into the prime conductor, F. The conductor is a
cylinder of tin plate lacquered black, with two brass spheric-
al ends fitted into it, one of which has a pipe soldered into
it, up which the end of the glass rod, D, goes and fits tight,
The rod, E, has a hole, tapped with a screw thread in the
upper end, and a screw is put down from inside the conduct-
or into this, and secares the conductor to the rod.

1 and 2 are disks of ebonite—1 being 12 inches and 2 being
18 inches in diameter. They are fixed to the axes 4 and 3
respectively. 4 is turned by the pulley wheel and handle 5,
and this pulley wheel drives 2 at a rate six times as fast as
4 goes round. The rate of the upper disk may be more than
this, but should not be less. The lower disk is § inch thick,
the upper ono a full ;. The axes are of wood, with brass
fittings at the ends.

The band in the figure is represented as crossed, but it is
no matter which way 2 turns. At ( isa collar of brass, with
a pinching screw to hold it on the rod, E, and this collar car-
ries the pin at the end of the axle 8, on which it turns, H
is & brass pipe carried by a similar collar, and carrying the
comb for collecting the electricity as near as possible to the
surface of 2; at the other end is o bell, K, capable of rota-

ting stiffly on its axis, carrying tho brass wire, J, with a ball

ot the top, which can be thus made to touch the conductor
or be fixed nt any distancoe from it, At [ is o comb attached
to the conductor; and on the other side at O o plece of ebon-
ito, about 24 inches long and 1 inch wide, is attached to the
conductor parallel with the disk 2, and haying on the side
next the digk n plece of varnlshod paper comented to it with
four or five points cut on the edge of the paper, which is

iodlde of potassium in the gecond stages of Bright's diseaso,

pomewhat wider on one side than the cbonite plate, so that

2 is tarning. A corrospondant says that ho put this apparatus
to his instrument as a matter of faith: It scems to work as
woll without it, and he doen not In the least understand whag
its offico is.  Lastly, at L L Is the rubber, consisting of two
cushions, which clasp the dink 1 cloxely, and sre supported
by two thin wooden springs, L L, fastened to s block of wood
at the bottom, which slides on and off on o dovetail fixed to
the base A, The cushions are covored with thin leather,
stuffed with horsohair; and the amalgam i bisulphuret of
tin, ealled aurum musioum, rubbed on the cushions, The
dinks overlap by 4 inches, and run an closs together ns pos.
nible, The disks should be carefully selectod, without wind.
Ing or buckles in them, When tho machine is in setion, the
comb at H is connected with the ground by n chain, snd the
ball at the top of J is brought sway from the conductor til]
the ntriking distance is attained. This machine gives from
4 to b inch uparks easily and in torrents, with a eondenser
nhowlng n square foot of surface. Ono or two of the sparks
are enough for most people. Tlere is n necessity for ocen-
wlonnlly washing the disks, first with fluld magnesin snd then
with paraffin, as the ozone appears to turn the sulphur of
the ebonite into a coating of sulphuric scid, which attracts
molsture, This wonld be avoided by glass discs, but they
produco much more friction. A piece of Brigtol board well
dried, and when waell dry well coated with shellae, might be
tried for the disk 2, If glass rods are used for E and D,
they should be conted with ghellne, as the machine is much
inclined to blow and lenk everywhere,

Tho nbove, from the English Mechanie, will inform thogo
of our correspondonts, who have asked for deseriptions of the
construction of an electrical mnchine, how they may make a
good instrument,

TOBACCO HANGER.

Green tobacco i susponded in the drying house by Jash-
ing the stalks to horizontal poles with twine, an aperation
requiring some wkill, necessitating waste of cord, and often
causing injury to the leaves, Dr. Frank (. Jobnson, of
Brooklyn, N, Y., in order to improve upon this system, has
recently patented a simple and ingenious invention, illustra-
ted herewith, which will doubtless find ready apprecintion

among all cultivators of the nicotian weed. The butt end
of each stalk is passed through an oval metal ring, Fig. 1,
on the inner side of which are formed a number of notches
and two spurs. By the means shown in Fig. 2, the plant is
then suspended to & hook or nail, its own weight crowding it
against the sharp projections, which firmly hold it. To re-
move the stalk when the tobaceo is dry, it is only necessary
to lift it and crowd it to the side of the ring opposite the two
spura, when it will readily pass out of the holder. Patented

August 27, 1872,

How Deltas are Formed.

It appears from the observations of Mr. Dayid Robertson,
. (i, §., that in fresh water particles of clay woro held sus-
pended for a long time before wholly subsiding, while salt
water, or a mixture of salt and fresh, became comparatively
olonr in the course of a few hours. Tho results showed
that water only slightly brackish had a great power in pro-
cipitating the clay, and from this ho concluded that the
great bulk of the clay carried down in golution by rivers
must be deposited before it could rench nny great distanco
from the seashore, This may throw some light on the for
mation of deltas, and on the silting up of river courses
within the influence of the tides. It may also assist in de-
termining how far the glacial mud, for example, could be
carried into the sens by tides and currents,

NEW MODE OF PREPARING ANIMAL MANURES.—Coignet
purposes to treat animal refuso of all kinds with super-
heated steam to effect its conyversion into manure withont
nuisance. He is convinced that this will be the best maethod
of treating the offal of the slaughtered oxen ot the La

Plata,
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© STRAW-BURNING PORTABLE ENGINE.

The main obstuole to the employment of steam to any

at extent, In the agricultural operations carried on over

the great prairies of the West, is the difficulty of obtaining
fuel, Forests aro searce, and from this are made the objocts
o{pme(‘n'l“l\n rathor than depletion, while the high freights,
and consequont oxpenso of coal materially diminish the
cconomical sdvantages of steam. It was for this reason that
corn has recently beon burned as fuel, the staple, owing to
the excossivo transportation charges to the Eastern mar
kots, boing ohoaporto tise for such pur.
poses than either conl or wood. In view
of the above facts the importance of
the invention represented in our engra-
vings, for which we ure indebted to
Engineering, will be widely apprecia-
ted, more especinlly when we add that
it furnishes a means of empioying
gtraw, corn stalks, reeds, and similar
vegetable matters, which abound in
enormous abundance In our Western
States, as & valuable and effective fuel,
capable of generating sufficient heat to
keep up steam in o boller.

The principal ideas of the device were
conceived by Mr. Schemioth, a Russian
engineer, who communicated his plans
to Messrs, Ransomos, Sims, and Head,
of Ipswich, England, This firm, adds
Eugineering, '* aftor fiftcen months of
coptinued trial, have at last produced
the most perfect engine yet invented
for burning straw or other vegetable
products,”

In some of tho early experiments
much trouble was experienced in ob-
taining  sufficient atmospheric  air
through the bottom of the fire box, ow-
Ing to n deposit of silicious matter
which covered the bars with a sort of
clinker; and after trying various
schemes, the following simple method
was found to be the most practical : The
bars are placed about 4 inches apart,
and between oach pair is a blunt knife
projecting about 24 inches above them,
Each knife is attached to a cross bar
sliding on two guides under the grate,
one end of this bar terminating in a
long handie extending beyond the ash
pan. When the bars require to be
cleaned, the fireman moves the knives
backwards and forwards, giving them,
at the same time, o side action, which
cuts out the clinkers, these falling into
the ash pan, where they are immediate-
Iy quenched by & jot of cold water from the feed pump, thus
avoiding any danger from the escape of the burning ashes in
cases of windy weather.

The apparatus for feeding the engine consists of rollers,
which force the straw in so that each separate piece comes
under the action of the flame. It is self-acting, and driven
by means of a strap, nnd steam may be got up in the samo
wiy as with any other combustible, by attaching a handle to
the feeding rollers and turving them by hand instead of by

E—
wiws raised to 70 1bs., and a brake, applied to the fly wheal,
win loaded s0 ng to cauno the engine to develope 20 effective
horso power, the speed being 140 revolutions per minute,
With this load steam was maintained steadily and with the
utmost ense, the wholoof thearrangements working admira.
bly. The combustion of the straw was thorough and com

plete, only a fow stray particles of unburnt material ocea-
sionally finding thelr way into the ash pan, while, by an oc
casional nge of the rake or knives already mentioned, the

steam power, One man only is nocossary to feed the straw
into the engine, provided the
material is brought to him
and placed alongside the feed-
ing trough. The average con-
sumption is about four to five
times the welght of conl; and
according to  experiments
made, about ten to twelve
sheaves of straw are required
tothrash one hundred sheaves
of whenat,

The engine ropresented is
an ordinary 10 horse power
portable, excopt that it is pro-
vided with o larger fire box
than ix used for conl burning,
and that the tubes are of

grate bars were readily kept clear

The water Join in the

STRAW-BURNING PORTABLE ENGINE.

ash pan also thoroughly fulfilled their purpose of preventing
ignited particles from flying about—an important matter
where thrashing is going on—and altogether the trial was a
most satisfactory one in all respects.

One of the illustrations which we give represents a per-
spective view of one of these engines getting up steam, show-
ing the position of ono man feeding and the other turning
the rollers by hand. The other engraving consists.of a sec-
tion of the fire box. In these views, a 4 are toothed rollers
fitted with malleable teeth, and connected with the engine

slightly smaller dinmeter than
those ordinarily employed.
The straw-burning apparatus
I8 constructed precisely as
thown by our engraving, and
the straw in burnt in ity natu-
1l condition, and not aubject.
od to any artificial drying pro-
tess. On first lighting op,
the rollers have, of course, to
be turned by hand to feed the
Mraw into the fire box, but
thin s very lght labor and
an eaglly by performed by a boy, On the oceasion of  trial,
dutajled in our cotemporary, in thirty-two minutes from ap-
Plylng a light, the steam had got up to 20 by, prossure, snd
the steam jet in the chimney was then openod. In olght
minutes more, or forty minutes from lighting up, the steam
Prossure had reschied 81 1ba., and the engino was thon start-
o, the steam Jot baing shut off and the belt put on to drive
Mo straw-foading rollors, The stoam pressurs then bogan
16 rlan rupidly ; and in fifty-one minutes from lighting up, o
Pressure of 00 1w wiw renchod.  Bubsoquontly, the prossure

S ‘
R

by means of o pulley, b, driven by a strap from the crank
phaft, These rollers make 48 revolutions per minute, and
enn be turned by hand when getting up steam,  The mova.
ble sliding blunt knives or rake, e, attached to a crossbar, d,
slldo on guides, ¢ ¢, bolow the grate, as already explained,
This rake can be moved with a forward and side motion by
the stoker by means of the handle, 7, thus breaking up the
siliclous crust deposited on the grate bars, g, while a perfo-

rated pipe, &, I8 provided for injecting water upon the barn.
ing wahies. A nhoot, f, carries any small plocos of ignited

straw back into the ash pan, and j is & wooden trough to
contain the straw which Is to be fed into the furnace, and
which ean be removed when the engine in traveling, The
wholo apparatus swings on a hinge, £, and can be taken oft
in & fow minutes, and the ordinary fire door substituted
whon coal or wood is burned.

This is without doubt one of the most important steps that
has boen made in the conastruction of portable steam engines
wince thelr introduction, as they can now be used in any coun.
try where vogetable produco can be raised, instead of, aa
herstofore, being practically restrictod
to those countries where conl or wood
can be procured.

et Pt
Trial of the New Elestric Light

Machinery at the House o0
Commonns,

Gramme's magneto-electric machine
hag been now for several months before
the public, and the effects obtained,
says Engineoring, have been of such a
nature as to confirm our statement that,
scientifically and practically, it is one
of the great inventions of the age,

The essentisl requisite for the pro-
duction of electric light is that the
machine evolve a current of considera-
ble quantity and tension, for experi-
ment proves that the most effective ar-
rangement for illuminating purposes is
neither quantity nor tension alene, but
a combination of both, which may be
easily obtained by paying due attention
to the gage and length of the wire, the
connection of the bobbins, and the speed
with which they are driven. In the
present case, the velocity need not ex-
ceed o maximum of 350 revolutions per
minute,

Such s moderate rate obviates the
great inconveniences caused in other
machines by the overheating of the ar-
matures. This is the great drawback
in Ladd’s and Wilde's apparatus, which
in other respects are admirable pieces
of workmanship and skill. Practical-
Iy this advantage appears to us to be of
as much importance as the distinguish.-
ing feature of the Gramme itself, name-
Iy, the absolute continuity of the cur-
rent and its uniformity of direction.
This development of heat eauses not
only mechanical inconveniences, but
also, by raising the temperature of the
conductors, it increases the resistance
and thus diminishes the strength of the
current. Now the heat developed in the Gramme machine
becomes perceptible only when the work to be done is not
proportional to the current generated. But as the electro-mo-
tive force varies with the mpidity of rotation, it is evident
that the latter may be regulated to suit the requirements of
the case. By attending to this, little or no heat may appear
in the coils, and a very large fraction of the power expended
may be converted into useful work. On the night of May
25, we had the opportunity of examining the appamtus on
the clock tower; the speed was only 300 revolutions per mi-
nute. The machine is in theen-
gine rcom under the peers’ lob-
by; the interpolar wires are
bracketed to the walls from
which they are insulated by
passing through the space be-
tween V shaped pieces of
cbonite. The wires are not
covered, insulation from the
air being deemed unnecessary.
They are carried from the en-
gine room to the lantern of
the tower, a distance of 900
feot; consequently threo times
that of the Foreland, and the
greatest distance, wo believe,
tho terminals of an electric
light generator have as yot
been carried. The gage used
In the 000 B. W, G., or 495 of
an inch in diamotor. The in-
tonaity of the light on the 25th
of May was equal to 8,000 can-
dlos,  Very dark glasses were
required to look at the lantern
even from a considerable dis-
tance, Tho beam, as it shot
through the air, reminded one
of the lustrous silvery appear-
anco of the tall of the comet
of 1858 when In perihelion, At the place Humined by the
beam, objects could be seen, and books and letters read with
ny much case uy in solar light, allowance being made for the
mellowness of the one and the brilllant argent color of the
other, At Trafalgar square, a vory black shadow of the pil-
lar was cast over tho Natlonal Gallery ; at the Duke of York's
column, a very pleasing effoct was produced by the sharp
and woll defined shadows cant by the trees and their folinge,
At thoso two places, wo endeavored to realize the difference
botweon the olectrie light and that emitted also from the
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wr Ly the 800 gas buroers of Mr. Wigham, en.
By the most plaborate optical alds; and we must say
10 COntrant was Indeed very striking, a fow minutes
aving clapsed I fore we wore able to discover the path of
~ the beam projected by the latter.  In the immediate vicinity
of the Houses, Mr. Wigham's light i very soft and pleasing
10 the ayo; but at & distanee, by no means considerable, it
in wearcely visible, Perhaps the proximity of the vloctric
1ight may contribute to diminish it splendor; 1f 5o, fhe ro.
wults are all the more in favor of the new machine

The carbon points are vight inches long and half an {nch
In thiekness, They Inst for about four or five hours, and
then require to b teplacod. v
@orvegpondence,

. New Corundum Mines of Penunsylvania.
T the B¥litor of the Scientific Ameriean:

In company with Professor (tarth and Mowsrs. Willeox and
Groen, the undersignod made a seeond visit to the recently
discsvered cornndum mine, near Unionville, Choster county,
Pa.  The proprictors, Messrs. Ball, Chandler & Perrey, are
now engaged in mining the corundum and preparing It for
the market. For the latter parpose, they have erected the
appropriste machinery to reduce the corundum to powders of
varions degrees of fineness, In the reduced state, it has a
noarly white sppearance and looks exceedingly cloan,

Tho mine in its present state exhibits n good expoyure of
the nearly vertical bed of corundum. A deep excavation
oxposes & breast of almost fourteen foet in width, disappenr-
ing vast and west beneath the superincambont gravel and
clay on the sides of the pit.  The crest of the bed, upon
which the corundum is being removed by blasting, is about
five and a Linlf foot in thickuness, It l of courso impogsible
to estimate the extont of the bed of cornndum, It probably
oxtends along the breadth of the hill, but may reach in depth
for many hundred feet. Professor Garth has recently been
investigating the corundum and the associated minerals of

this mine and those of North Carolina; und he will shortly
prosent us with a highly interesting and valuable communi-
cation on the subject. Josern LErpy,

Rexarss oy e Eprron.—Corundam, it will be remem-
bored, is the substance chemizally known as alomins, which
is an oxide of aluminum, being composed of two parts of
the metal aluminum and three parts of oxygen gas. An
Impure variety of corandum or nlomina is known as emery,
while the purar varieties rank among the precious stones,
known as the raby and the sapphire. Corundum stands
next to the dinmond in hardness, and the prepared powders
mentioned by our correspondent are extensively used in the
arts for polishing and grinding purposes,

The Chlorodizing Proco'u of Extracting Silver
from Rofractory Ores,
Tv the Editor of the Seientific American:

I forward you n specimen of refractory silver ore (from the
Gilpin mine near Georgetown, Col.), containing argentiferouns
galena, sulpharet of silver, black sulphide of silver, green
carbonate of copper, covelline, copper pyrites, marcasite and
zinc blende.

Enclosed you will find a sample of amalgam obtained from
the same grade of ore (mineral from the same vein.) It was
worked on a large scale, one tun and s half at a time, by the
chloridizing process, and afterwards amalgamated at a cost
(here) not exceeding ten dollars per tun, the mineral being
delivered at the reduction works,

The specimen of retorted silver is from the ssme amalgam,
and is over 820 fine, a quality which I believe has never before
been prodaced in the United States, especially from refrac-
tory ore, except by Joha N, Palmer, Jr., who, in company
with your hamble servant, worked the ore above referred to.
The ore was chloridized to 94} per cent.

As much has been said about the impossibility of amal-
gamuting refractory ores of Colorado, I forward yoa the
samples so that you muy examine them and test them for
the benefit of science; and, if you consider this article
worthy of publicity in the columns of your illustrious paper,
please insert the facts after having tested them.

Georgatown, Col, PERCIVAL STOCKMAN,

Rexangs By e Eprron.—This result evinces consider-
able progress in American metallurgy. A low bullion of
from 300 to 500 fine used to be an ordinary result. The
muximum chiorination by the Stetefeldt furnace is 923, or two
per cont less than by Messra. Palmer and Stockman.

The Retardation of the Earth's Rotation by ‘tldes.
7o the Editor of the Scientific American:

Haviog given John Hepburn, in your number for June 14,
permission to ventilate his reasons for holding that the tidal
moyements cannot influence the earth’s rotary motion, please
allow me to show why he should change his mind straight-
way.

Lot us suppose that, in the course of a year, the two great
tide waves make twelve revolations, in direct order, that is,
from W. to E. : also, that the carth rotates, in the same time
and direction, 365 times. It Is evident that the earth gains
upon the tides over 850 revolations; which is plainly the
same thing, in all its mechanical effects, as it the tides stood
still and the earth rotated between them 850 times. And wo
haye bere sn exact picture of & rotating wheel, to which a

 brake is applied and held in position by some external power,

1 suppose it Is well known that the slow retardation of the

.i “earth's diurnal motlon is an establishod fact in sstronomy.
’ ‘yl,_,:&;.».'l!l statlon himsolf at the opposite colestial pole,

perhaps he can favor us with an explanation of this fact.
P2 OnTnoDOX.
g i

ALCOHOL FROM FLINT AND QUARTZ.

ARNTRACT OF A RROENT LECTURE REFORE THE ROTAL (NeTIYCTION WY |
PROFEAMR ENARSON NETYNOLDS, ¥ W,

Carbon hos hithetto boon considered the soln aleoliol form-
ing element; but the chief constituent of fint and fuarix,
namely, sillcon, must now be sdmitted 16 share in this
power, and likewlse ln the ability to form other remarkable
componnds, 1 have hero o quantity of finely divided flint
mixed with some powderod tlaor spar; whon I pour ofl of
vitrlol on the mixtare, and apply hoat, a oolorlons gan is ob.
tained, which, when passod into water, produces s highly
aold aod gelatipous lgquid.  The gas is o compound of the
element floorine with siticon—the totrafivoride of sllicon—
and this, when bronght in contact with water, produces nn
neld enllod hydrofluosiliole and o quantity of gelatinous
hydeato of wilion,

The cloar acld Vguald, when troated with caastic soda,
yields this whito salt, the fnosilicate of sodinm, from which
wo directly obtain the silicon, sx you soo, by simply heating
with somo metallie sodinm. In this easo the sodium re.
places the silicon, the latter soparating, ss you obwerve, In
the tube as a dack brown substance,

Unlike carbon, wilicon in any of its forms esslly combines

direetly with ehlorine, producing the liguid ehloride whioh 1
have in this tabe.  This is 8 very volatile body, bolling at
50° €, and is half os hoavy again ne wator, It can also be
prepared from sillea by heating to full rodness the finely di-
vided oxide nod earbon in & current of chlorine,  In compo.
position, this chlorlde s the silicon representative of totra.
chloride of carbon,
We can easily obtain the impure gas by Wohler's mothod,
in treating & compound of silicon and magnesiom with hy-
drochloric neid,  Wo thus obtain n colorless, spontancously
inflammable gax, which burns with o bright Hght on contact
with themie.  In it pure condition, silicluretted hydrogen
is not spontancously combustible at ordinary pressure, but
in a slightly rarefied atmosphere it easily intlames,

The siliciuretted hydrogen is evidently the chiemical ana-
logue of murah gas, the tetrahydride of carbon.

It is usual to regard morsh gas as the typical earbon com-
pound from which some aleoholic series may bo supposed to
spring, and, in fact, all the aleohols belonging to the group
of which the well known wood spirit and spirit of wine are
the chiof mumbers are commonly regarded ns derivatives
of marsh gas, in which a part of or all the hydeogen hns
been replaced by one or more compound radicals, such as
hydroxyl, methyl, ethyl, propyl, ete,
In these cases the carbon of the marsh gas is the
grouping element of the compound, or that constituent which
sorves to bind together the different materinls of which the
molecular edifice is constructed. In the same way, the sili-
con in siliciuretted hydrogen may be shown to be the nucleus
round which can be grouped hydroxyl, methyl, ete., 80 na to
form the nleohols 1 shall presently have to rafor to,
In 1857 Buff nnd Wohler obtained s volatile fun.ing liguid
on heating crystalling silicon nearly to redness in a currint
of dry hydrochloric acid gas. The presise nature of this
liquid was uwnknown until 1871, when Friedel and Crafts
published the results of their admirable researches upon
Buff and Wahler's liquid, and showed that it was a mixture
of chloride of silicon with a new body, which proved to be
the strict chemiecal analogue of our well known chloroform,
silicon replacing carbon,

SiHCP Chloroform. CHCP,
This body is & colorless, mobile, and very volatile liquid
boiling at 35" C. I have a quantity of it in this tube. One of
its most remarkable properties is that of exploding with great
facility when its vapor is mixed withair. If I pass the
vapor of silicon chloroform into water nearly ice cold, a white
solid body is obtained without any evolution of hydrogen,
and an acid liquid produced. The white solid then collected,
washed, and dried at o low tomperature, forms & white in.
flammable powder, which was first described by Buff and
Wihler, Friedel and Ladenburg have shown that this re-
murkable body ix the anhydride of the silico-formic acid.
According to the results of my own investigations, the acid
liguid to which [ referred just now contains, in addition to
hydrochloric acid, the true silico-formic neid—n body pos.
sessing nearly as enorgetic reducing properties as the cor-
responding acid derived from wood spirit,

Starting from silicon chloroform, then, we have been led,
by snalogical reasoning in the first instance, to infer tho ex-
istence of a simple silicon aleohol precisely corresponding to
wood spirit.  On testing this Induction by experiment, we
have obtained answers which are, so far as they go, alto.
gether favorable to the view just stated.

In the course of their claborste and able investigation of
silicon compounds, Friedel and Crafts discovered that chlo-
ride of silicon casily acts upon common ale \hol, producing a
body which Friedel and Ladenburg have recently shown to
be easily attacked by a mixture of sodium with a carious
substance contained in this tunbe—zinc ethyl. The product,
when trested with caustic potash, yields a body which bears
the same relation to silico propyl aleohol that formie acid
does to wood spirit,
This silico-propionic acid is in this tube,and is & white com-
bustible powder, like the silico formic.anhydride. It is
soluble in warm caustic potash, but not in eaustic goda ; by
which character it can be distingnished from siliea. It is
ouly necessary to state that it ean be obtained in aqueons so.
lution, and in the pure state, by Professor Graham's valus-
ble dialytic process,

When chloride of silicon usets upon absolute aleohol o
body is obtained which, on treatment with zinc ethyl and
sodium, yields an ethereal product from which silico-propi-

onic acid can be obtained by treatment with caustic potash.

If, however, instead of using the caustie
the netion of xine ethyl sod sodiam,
with water in sealod tabox, and distil, o Hgu
whieh contnins onn of the **aleohols from
search of.  In thix tabe I have a small guantity
hol. Tt ls the silico hepty! aleatiol, precinely oo
1o n simplo carbon aleohal recently discovared
tinn, both being tortiary aleohaly, Wao owo I
the discovery of thin lowost known term of aleol
taining sillcon. A you enn observe, it s a colorloss
not uolike the ordinary aleohol of wine. 1t Is
ble in water, but eaxtly dissolyed by spirit and
Chomienlly it aotn jost like sny of the other alealiols, produe.
ing ethers, and dissolving the alkall motals to form sodiua
or potassium alealiolnt Whon common spldt burns, you
ure awaro that is flame is nearly colorless, but | shiall now
burn some of our aleohol from flint, and you will find, par.
ticularly when wo feed the flame with oxygen, that lh‘g
light is emitted,
Clearly defined though this aleohol is, it Joes not stand
nlone, for at least one other compound of the samo order is
known. It was suggested in 1870, by Friedol and Crafts,
that silicon ethide—a body easily prepared by the aciion of
chloride of silicon on wine ethide—might be rogarded an the
hydride of silico nonyl, and should stand in the same reln
tion to an aleohol that marsh does to common wood
#pirit, or othyl hydride to ordinnry aleohol. This happy
idea, whon put to the tost of experiment, was fully justifivd
by the result, for on troating silicon ethide fn essentinlly the
same mannor that we should adopt In prepuring wood spirit
from marsh gns, s colorless Niquid, lighter than, and insoly
ble in, water is obtained.  The boiling point of this body is
1907 C. 1t yieldsan ethor with ncetic neid, dissolves poding,
forming nn nlcoholnte, aud, in fact, conforms to the general
habits of the alecohols of the weries to which common spirit
belongs. It s precisely similar to the nony! aleobol prepared
by Pelouze and Cahours from American petroleum.
Ladenburgh has very recently advanced even bevond the
point we have now reachied, and has shown that the chloride
of silicon ean be made to yield two ethers, which correspond,
as I may suggest, to silico-nonyl diatomic and triatomiec
alcohols.

In all the preceding compounds but one atom of silicon is
present, and though the silicon In these cases occupies the
chief position ns the grouping element, we should much
like to see silicon uniting with silicon and forming & more
condensed compound with hydrogen. Happily, however,
very important evidence, even upon this poiot, is forthcom-
ing, for Friedel and Ladenburg have diseovered correspond-
ing hexn-chloride, iodide, and bromide of siticon, snd treat.
ment of the hexa.jodide with zinc ethyl enables us to obtain
the ethide.

It is not improbable that, in the last named compound, we
have the starting point of a new geries of still more com.
plex bodies, analogous to derivatives of olefiant gas mther
than to those of marsh gas,

A rich and beantiful field for chemical research appears to
lie before us in tracing out the analogies between the com-
pounds of carbon and silicon, and recognizing the chemical
representatives of many of the most complex “ organic com-
pounds™ in the native silicates which form so large a partof
the crust of this earth.

The practical value of scientific research is rarely spoarent
atfirst, Who could have suspected that the benzole dis-
covered by the venerable philosopher whose name is =0 in-
separably connected with this institution,would have proved,
in the abls hands of Perkinand of Hoffman, the chief source
of many of the exquisite dyes now largely manufactured in
this country? Yet in this, as in a handred of other in.
stances, the small and apparently useless sclentific seedling
has gradually expanded into the strong tree, yielding its
rich store of useful fruft, Let us hope that a similar future
nwaits some of the aleohols from flint which have been re-
ferred to, nud that, in pursuing our studies of the silicon
annlogues of the more complex carbon compounds, we may
Dbe led to appreciate more fully than we have hitherto done
the admirable economy and harmony of Nature,

Booming.

“ Booming” is the name of an operation with which pro-
bably our Eastern readers are not generally familinr. Hence,
we extract, from the columna of the Mining Reeiew, an ex-
planation of the process s practised by the minors of Colo.
rado. Booms are bullt and run for two purposes: the discoy.
ery of volns hidden under the deep slopes of the mountain
sides and the working of gold placers on a large scale.

The reservoir is first constructed at the head of the ground
to bo worked : into thi s water is conducted, from the most
conyenient souree still higher up, by flumes or ditches.
These reservoirs vary in size from a small pond to an acre
or two lake, and the ditches are often eight, ten, and twelve
miles long. When the basin is full, and a continuous head
of water s in running operation, gates aro opened, letting
loose the whole volume of the liquid, which tears down the
mountain side in a huge velume, sweeping everything before
it, carrying tuns of boulders, gravel, and dirt down to the
gulch below. If suriferous ground is to be worked, a long
and massive wooden flume is built at the foot of the ik,
into which the dé@ris is carried, with all the force of the fall-
ing waters and the sand and rocks washed along in its course
while the gold is deposited by its own gravity, behind the
riffles in the bottom of the race, These flumes are offen
thousands of feet long, and as rocks of all sizes and weights
are carried along in them, they must be built with great
strength end solidity, to withstand the immense wear.

If it is the object, however, merely 1o uncover the veins of
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whigh no trace can be found by scientific prospecting, no
llﬂol’ pullt in the gulch, but the water allowed 10 take
{ts own vourse.  On its way down the mountain side, it
out & huge trough from 20 to 50 feot wide; and if the opera
tion 1s prosecuted with vigor and plenty of cash.the bed rock Is
reached and swept clean from top to bottom, and a huge
dolta of mud, rocks and clay left in the valley below
water in then shut off, and the owners of the boom examine
the clean rock and claim all the veins exposed.

——— - . @ - —
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SANITARY NOTES.-SEWERAGE AND SEWAGE,

It I8 no exaggeration to say that the problem of the con.
version of the excromental waste of towns and people and
the refuse of factories into usefal materials is now engaging
as much of the attention of intelligent minds thronghoat the
world as any social question. The English press Is burdened
with publications on this general subjeet. Chemists, farm-
ers, political economists, engineers, and physicians are all at
work upon it. Costly experiments are being constantly
made to test the worth of the various proposed plans. Stock
cxnpanies are formed, whose business is first to make money
for themsolves at any rate, and, secondly, to benefit tho rest
of the world by their ventares. From all this excitement we
onght to derive much useful information, and, from the
experionco zained in forvign countries, gather knowledge
which may be turned to practical account in solving a prab.
fem which, in the natural course of the country’s growth,
must eventually bo forced upon us. In briefly considering
the cubject, we draw for our facts upon the recent report of
the State Board of Health of Massachusetts, and premise by
explaining what is meant by the words

“SEWER,” “SEWERAGE,” AND **SEWAGE."”

The last two are often confounded ; but they signify quite
different things. A sewer is an underground passage for the
conveyance of water, filth and fluid, or half fluid, refuse emp-
tied Into it from the smaller drains from houses, factories,
and streets.  Stmeerage is a system of sewers or subterranean
conduits, and the word refers only to these works or con-
structions, while acwuge is the material which is or may be
conveyed in sewers. Public health reguires that the foul
flnkds, half solids and solids, resulting from human exeretion
from the waste of food, from washing, and from the refuse
of various manufactures, shall be either speedily removed
from among the living, or that the character of these mateo-
rinls shall be so changed that they will not underzo decay.
We have therefore to consider, first, the primary means of
getting rid of this noxious waste; and second, how 2o utilize
its valuable properties nfter we huve provided for its re-
moval. For merely disposing of human refuse, there are
two principal systems to which we slall allade. The first
is the

DRY EARTH SYSTEM.

Abundant experience has shown, and in these columns we
have repestedly explained the fact, that earth {not gravel
or sand), when carofully dried so that it bas lost all cohe-
rence or stickiness, and bas become a powder, possesses the
power of absorbing and reducing to an inodorous form the
excretions of the human body, provided it be applied in
quantities so as to completely cover and absorb all fluidity
thereof, The mass may be removed at convenient times and
seasons and used immediately as a fertilizer for land, or it
may bo dried and employed many times without giving off
aoy offensive odor. Similarly, dry ash of hard ecoal or
anthracite may be used instead of earth.

In densely popnlated cities and towns there are difficulties
inherent in this system which will render its general use
impracticable. 1If it is intended+to absorb both the solid and
fluld excretions of the human body (and the latter contain
far more material than the former), four or five
pounds of dry earth must be supplied daily for cach indi-
vidual. Thaus, in a city of 100,000 people, 250 tuns must be
brought in every day from the surrounding country, and n
somewbat larger amount carried ont. And this must be
divided among some 10,000 different houses, each of which
must be carefully provided for. At the present high price of
Iabor, it is evident that, financially, such operations are out
of the question. The case, however, is altogether different
with country houses with land from whick the earth may be
taken and to which it may be profitably returned. Hero the
wells will be protected from fouling, the stench of unsightly
outhouses prevented, snd the annoyance occasioned by frost
. In prisons and large establishments where labor
and § in boarding schools, the system may

also bo advantageously spplied. Without | roceeding fur-

ther into a subjeckwhich we have already fully treated both
in theory and by illustrating aod describing the
many excellent inventions which have been introduced for
its application, we proceed to the recond systematic method
of disposing of human excretion known as the.

WATER CARRIAGE SYSTEM.

This is by the underground drains and sewers which all
' built towns are obliged to have in order to got

 rid of the surface water falling as rain, and also for drainage
~ of thesoil.  With these sewers, by means of water closcts,

baths, ete., the interior of dwellings are brought into close
connection. Consequently, whatever gases are contained in

‘underground passages scok to diffuse themsolves
the buildings. These gases are dangerous to health,
what the spocially noxious element in them ls, no one

seasible properties of sewer ale are quite remarkable.

npmw, as many people suppose, noither is
gent or ammoniacal. It Is rather negative In charac.
n odor, mawkish, kmelliog perhaps, moro like
i sny other familiar substance. This air frequent-

| Iy escapes into houses, diffusing a virulent polson and carry-

ing with it the sceds of disease; it is subject to pressure
from sudden Influx of water in rainstorms, and in sea board
|towns by the action of the tide. Itis also caused to rise
from the difference of temperature of the house and sewer;
and anless the joinings of the soil plpes are perfect, and
have not become eaky through contraction and expansion,
it is foreed out and quickly spreads through the dwelling.
Defective teaps and similar lmperfections in the plumbing
For theso reasons, it is best to give
the whole drainage plan of the house the freest possible
communization with the outer air at a point o elevated that
| the sewer gases cannot fail to be diffused and got rid of. This
[can readily be done, while building, by ecarrying the soll
| pipe, made of iron, at full size, through the roof, and Jeav
ing it open like & chimnoy. By this armangement all stag.
nation is prevented; the contents of the house drains are
constantly exposed to the oxidizing and purifying influence
of currents of air; when min condactors are filled with
water, thoro is still free escape for the sewer gases; and the
water traps throughoat the house sre relieved from pressure
both of the pent up sower air on the one side, and of sue.
tion or atmospheric pressure on the other, In the houses
already built, a lead pips may be readily earried from the
highest point of the soil pipe directly through the roof;
but the larger the pipe and the steaighter its course, the
better.

inlm form free vents.

THE TREATMENT AND VALUE OF SEWAGE.

Experience having shown that the best method of getting
rid of excretal and other mntters is by the water carringe
system, the question arises what shall be done with the
sewsge. As we have above intimated, many and various
plans have been proposed, from which the conclusion may
be justly reached that the purification of sewage is a possi-
bility to an extent that it may be discharged into running
streams without vitiating the water to any extent other than
to unfit it for drinking purposes. The writer of the report
before us qualifies this view, however, with the opinion tha.
no process has yet been proposed which, unless in excep
tiozal cases, renders the purification an operation of real
profit, although it may be conducted so that there shall be
some pecunlary return, Before entering upon the deserip-
tion of some of the principal plans, it may not be amiss to
add a word as to the value of this waste material The
value of the annual voidings of an average individaal is, by
competent suthority, estimated at from £1.61 to $2.01. The
valne assigned to “average” sowage by the English Rivers
Pollution Commission Is per 100 tans £4.10, orabout 4 cents
per tun. Then sewage of London, for example, is estimated
to amount to 260,000,000 tuns annually, which, considered
as worth only two cents & tun, aggregates £5,000,000; that.of
New York would be worth close upon $2,000.000.

THE LIME PROCESS
consists in mixing the sewage with a certain proportion of
milk or cream of lime, agitating the mixture violently and
then allowing it to subside. There settles from the mixture
a copious precipitate of a highly putrescilile mud, while the
liqunid flows off in a tolembly ciear condition. As far as
purifying the sewage is concerned, the process is a failure.
The suspended matter; removed are also found to contain
only about one tenth of the valnable constituents; so thaias
a manure, the product is of no special merit. The drying
of the mud is a very offensive operation. Practised in
Eng'and, the manure only brought 1s. per tun, and sold
sparingly. This sam was about one third ita cost of pro.
duetion.

BLYTH'S PROCESS
consists in attempts to recover the ammonia from the sew.
age. Superphosphate of lime and a salt of magnesia are
added, under the supposition that an insoluble phosphate of
magnesis and smmonia will be thrown down. Unfortu.
nutely, however, this compound is only insoluble in the
presence of an excess of amroonia; and, moreover, analysos
show that a third part of the phosphoric acid added s left in
the solution, proving absolute loss. The English Sowage
Commission consider this the worst and most costly plan
yet proposed.

HOLDEN'S PROCESS
is a patented operation, and consists in mixing the sewage
with sulphate of iron, lime, and coal dust, It not only fails
to remove the putrescible organic matters in solution, but
actually angments their quantity. An analysis of the air
dried mnd showed the presence of only 8 per cent phos.
phoric ucid, 004 per cent ammonis, and 0:555 per econt of
organic nitrogen; so that, as & manure, it Is practically
worthless,

THE A I O FROCESS

we fully deseribed In n recent issue of our journal. It de.
rives ity name from its essential ingredients, alum, blood,
clay, and charcoal, which are mixed with water and run Into
the sowage in & continuous stream.  The good results obtained
by its use we have already fully detalled,

THE FHOSPFHATE FROCESS

is founded on the fact that cortain mineral phosphates, espe.
cially thoso containing alumins, when in a hydmted or
freshly precipitated state, cagerly combine with the organie
matter contained in the sowage, it belng suificient morely 1o
agitate them in the most fotld sewage to deprive it of all ity
odor and color, even if tinctorial substances of great intensity
be present in the solution at the same timo; while the plos.
phate of magnesia combines with the ammonis contained in
the sewnge, and precipitates it also in the state of the donble
phosphate of smmonis and moguesia, The process delays
putrefaction in the efluent water, but the amount of ammo.
nin carriod down by the precipitate Is found to be practicslly

nothing. The manure is of course valuable on mﬂ;
the proportion of the phosphate used io its m: !
it 1 hardly probable that it could be made the sonree of ex-
tended profit, p;
MORFPIT'S rm:f?:l e by S
roplaces the nataral phosphate o um B2l i
Hrgll materia), which is in fact & waste product uM
being the “ mother water™ as eliminated by WM'Q
the inventar for the pmlplullon of pure phosphates ‘nep
{rom hydroehloric solutions of mineral phosphates of n!”;
In his recont work on chemieal fertilizers, Dr. Morfit says
that the preeipitate forms s superior special manure for.clay
soils, and devotes an entire chapter to detailed descriptions

of methods for Its utilization. p

The Largest Rallrond Shops in the world.
Located in Cheshire, one of the midland countles of En.
gland, and situated on the London and North Western Rails
way, some five sixths of the distanes between the metropo.
lis and Liverpool, is Crewe, s small and insignificant town
by itself, but a city of no mean importance when eonnidered
in connection with the vast works which It contsins. The
establishment which supports, and, in fact, forms the town,
the population and extent of which is about half that of
Worcester, Mass., was originally laid down by George anid
Robert Stophenson, and is known as the Crews Works, or,
as it would be termed in this country, the shops, of the Lon.
don and North Western Railway. Here po less than six
thousand hands are employed, building or rebuildiog the two
thousand locomotives used upon this longest of English ril.
ways, or working upon the two hundred and twenty engines
which, it is calculated, are always at the works for repairs.

A correspondent of the Boston Journal of Commerce has
recently visited this great factory, and, from the graphic let-
ter which he writes, we extract the following interesting par-
ticulars: He says that s most extraordinary varioty of es.
pecial tools Is employed, among others several testing ma-
chines for trying the strength of materials used. Samples
of every varloty of material, and especially the boiler iron
and steel, are submitted to these machioes. For Jhe proving of
the iron for axles, there was a little machine in which 2 sam-
ple was =submitted to a rapid series of torsional straios till is
broke, the number of these, reglatered by a counter, being
an index of the character of the iron. As an illustration of
the attention to the smaller details of expense, a cleaning
machine was running in the brass shops, consisting of an
endloss belt studded with small magnets, which, passiog
through the mass of filings in an inclined trough, thoronghly
cleaned them of all fragments of iron. A large number of
willing machines were in use for smaller work, especially
such as finishing the heads of nuts and bolts, and many small
bench shaping and slotting machines were running as many
85 160 strokes per minute; engaged in a similar work, by
using cheap labor (boys of twelve), the latter conld compete
with the former. Among other Inrger machines was one for
grinding large plane surfaces, such as base and frame plates
and side plates of tenders, instead of planing them. the work
moving in a trough containing water, and the whole arrange-
ment being quite on the plan of a Daniells planer. Much
smaller flat work was finished by grinding in machines ar-
ranged to produce a level surface by self-operating attach.
ments,

Perhaps the most remarkable thing in this part of the
works was the huge lathe room, more than two hundred feet
long, and filled with a double row of driving wheel Inthes,
Many of these were of eight feet swing, and of the heaviest
description, carrying four cutters at once. A remarkable
machine, near these, was & willing tool for milling out the
inside cranks. Al the engines have inslde connections, the
axles are forged solid and mitled, instead of belvg turmed
out. The cutter of this machine was four feet in diameter
and about five inches fall. There were here many other pe-
culiar tools, such as a machine milling two koy ways, exact.
Iy at right angles, at once, in tho two ends of a locomotive
axle. Alsoa wheel rimming machine, snd another for slotting
out in a proper curved form, the inside rims of locomotive
wheels between the spokes.

A new process for making steel tires is hero employed.
The steel is cast in the form of truncated cones, the smaller
ond to form the ontside of the tire. While still hot it is In-
troduced (o the horizontal steam hammers. These consist of
o couple of enormous masses of fron, each running on » Ut
tle track, and moved back and forth, by means of piston snd
rod, by a large steam cylinder bolind each, the steam valves
of each of which cylinders are operated by a common lever,
By passing through two sets of these hammers, the steel is
thoroughly worked up, snd leaves them in the form of a
thick disk. Carried from these, it passes to an upright ham.
mer, with a sharp conleal end to the striking part. This
soon forces a hole through the disk, which, being tarned
round and round, and over and over, becomes a thick 1ing.
Agnin heated, it goes to another hammer.  This hammer has
n vory hoavy anvil, with n pecalinr slope to ono side, from
which projects & stiff horn. Upon this horn the ring iy
hung. The face of the striking part la formed to the slope
of the rim and fHange of the wheel, and as the workmen ma.
nipalate the wheel under s blows, slipping one portion after
another of the rim up to receive the stroke, the whole tire
gradually expands to the requisite dismeter, and is ready to
be turned on the inkide aud driven on to s wheel.

Theso detalls were noticed in but & small portion of the
vast factory, bat serve to give an Idea of the completeneas
and magnitude of its constraction and fittings,
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BEE PROTECTOR,

The ingenious inventor of thix device, before putting hiu

ideas into practical shape, doubtleas beeame convineod of
the Immutable truth of these facts: First, the busy bee im.
proves only “* shining hours,” and gathers honey from open.
ing flowers only by day; socond, the boe moth has a predi.
loction for stealing honey under coverof the night; and,
thind, chickens rotire to their roosta at twilight, and ace
aroused by the * ahrill clarions " of the masculine portion of
their pop;huoa at an excessively carly matutinal hour, To
utilize these tions to compass the desired ond, was
the problem : how it has been solved, we proceed to sbow.
The bees are expected to enter their domiciles a little before
dark. After they are all in, the poriod for
the roosting of the chickens arrives. The
Intter, alighting on their perches, oporato
machinery which closes the hive gatos and
shuts the bees in. The bee moth, on attempt-
ing his burglarious operation, finds himself
barred out, and as the mechanism of the de-
vice is beyond his comprehension, it is to bo
inforred that ho retires In disgust. Mean-
while the chickens reposo until the early vil-
lage cock proclaims the morn, when they
abandon their perches to resume their geolog-
jcal investigations into the surface of the ad-
jacent soil, and thus return the bees, their
honey all safe, to the airs of heaven and flow-
ors of earth. For the benefit of all who may
be Interested in this strikingly novel applica-
tion of the foree of gravity through the me-
dium of chickens, we append the following
detailed description of the mecbanism, a pa-
tent on which was gmnted June 28, 1870, to
Jeremiah Cory, of Holden, Mo. :

A is a horizontal rock shaft, secured in
sultable bearings and provided with three
arms, B, C, and D. The arm, B, within the
house supports a vertical eliding post which
is beld in guides, and bears the porches. The arm, O, car-
ries an adjustable weight, suficiently heavy to overbalance
the post and keep it elevated when the roosts are unoccupled.
The upright arms, D, is connected as shown by the dotted
line with the rods, E E, attached to the gates of the hives.
Suitable weights, F, are armanged in consection with the
rods, E, 8o as 10 hold the gates open.

As the fowls mount upon the roost their weight depresies
the post, and it, in turn, presses down the arm, B, and there-
by rocks shaft, B, and its arm, D. The latter, operating the
rods, E, closes all the hives. As soon as the roostis vacated,
the weights bring the parts to their original positions. The
sdvantages claimed are the regularity and certainty with
which the hives will be closed and opened, and the fact that
any number of hives may be connected with the device and
simultaneously operated.

4P - e
BREWSTER'S PATENT COMBINATION TALLOW CUP,
The object of the Invention herewith illustrated is a steady

or eontinuous lubriention of the cylinder and alide valves of
s steam engine, thos preventiog all wear of the working
parts snd economizing power without the usual waste of la
bricating material. It consists in & combination tallow cup,
sad s claimed 15 be equally well adapted (o marine, station
ary, and Jocomotive engioes, and also to have sfforded re
sults ln every way satiefactory, during the pariod in which it

nel with valvesoated plug,  The main valye, €, being closod
by moeans of the handle, ¥, the plug, J, i unserowod, and
the reservolr, A, Is fillod with tallow to the oponings, H,
when the plug is replaced and the valve, F, is cloged. By
opening the valve, C, and closing D, the tallow in the charger,
B, is allowed to pass into the cylinder, whon the valves
are brought back into position. Nothing furthor is required

until the supply of tallow thus afforded is oxhausted, when
the same operation is repeated and the contents of the char-
ger again allowed to escape.

To render the action of the apparatus continuous, tho
valve, F, is opened, when the steam, passing up through the
stem, I, into the reservoir, A, condenses and falls to the bot-
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tom, raising the tallow to a level with the openings, H, from
which it is sucked into the cylinder by every stroke of the
piston as long as the supply of tallow remains. The reser-
voir is left filled with distillod water, which is let through
the cylinder after stopping the engine, by removing the plug,
J. and opening valves C and D. In case of any foreign sub-
stance entering the reservoir, it may be blown out while the
engine is in motion by allowing the steam to rush through
the plug funnel.

Among the other advantages claimed may be noted strongth
and clonnliness, together with beauty and simplicity of con-
struction ; it is also stated that the device Is steam. tight, pre-
cluding leakage, and thus dispenses with the usual means
employed to absorb the waste. It may be used as an injec-
tor at stated intervals or, by arranging the valves as above
described, as o self feoder, as dosired.  The eup requires fill-
ing but once a day, feeds regularly, has no cocks or gimilar
mechanism to get out of order, and is cconomical in its ex-
penditure of lubricant.

The manufacturers state that it has elicited favorable tes-
timonials from many leading engineers and master mechan.
ics, and that its efficiency has been, in every respect, demon.
strated. For further particulars address Messrs. Davis &
DuBois, southwest corner Leopard and Ottor streets, Phila
dv'phil, Pa.

-
SOLDERING TOOL.

Mr. John €. Tauber, of Ridgeville, Ind., proposes to do
away with the present rather fnconvenient method of hand.
ling antick of solder and the heated iron, by the use of the
device illustrated herewith, for which he has recently ob.

ined & patent. It consists In & metallic vossel, in the form
It is |'r'n|1|v-1| with s flanged rim and socket 1o recelve a
handlo; and nround its lower part Is placed an annular bow)
or trough. The conleal vomol Is filled with soldor and flux,
and the trough, with cotton eloth or wick saturated with ke
ronine. The Iatter, lgnited, melts the solder, which,
flowing from the hole, ean be distributed uniformly upon the
work, In grester or loss

belng

quantities, as may be desired
- -

BOYNTON'S REVOLVING EVAPORATOR,

The Invention represented In the secompanying engraving

has been 6 nse.

In the sectional view annexed, A s the main reservolr and
B an suxilisry reservolr or charger, containing one tenth the
quantity of matarisl that the former reorpiacis is eapable of
bolding. Cls the maln valve connecting directly with the
eylisder, apd D is & secondary valve closing commanieation
with tho reservoirs, A and B.  These valves are operated by
the handle, B P s the feeding valve, closed whea the main
walve, €, fs opetied and sctanted by the wheel, G, serving
seguinte the openings, I, In the stem, | J b the inlet fun |

| elalmed that fral

s a portable revolving ¢ rator, by means of which it Is

P

A, vogrtabhles and similar per
ishable substan ean bw dried, each forming an excellent
prescrve which, whil ppect in bulk, retalos all the value
of the fresh product and can be kept and tens sported in any
climate

The material to be trestod In spresd upon the shelves of |
notted wire shown in the foreground of the illustration A |
pnumber of them Are pisced upon the projecting
ruile, A, which of W parti :"~.1.:

of an inverted cone having a minute aperture at the bottom, |

| Lhe

R

which the rotary portion, B, of the apparatas is divided. Ho
alr pagses through these chumbors ontaring from the pigfhs
C and D, In the manner hereafter to be described.

The hollow fixed base, E, and also the similar upper por.
tion, F, are, by radiating partitions, divided into inclosed
soctors to correspond and coinecide with the compartments in
the rotating part above nnd below, All of these partitions,
with the exception of those which form, ax it were, the pro.
longation of the walls of one chamber, aro provided with
apertures, as shown in section at . The solid partitions
just alluded to are securely packed with felt, so that when,
by the rotation of the revolving portion, B, any one compart-
ment is turned so that its walls correspond with them, such
compartment is completely cut off from all
communication with the rest of the devies,
ond henco from any supply of hosted air,
The object of this is to enable cach chamber
to bo filled in succession without allowing of
tho escape of the heat during the operation,
From this it will be observed that, of the
eight compartments, one is always ready for
filling, and consequently the evaporating pro-
cess is restricted to the remaining seven,

Let It be supposed that s chamber has re-
ceived its supply when in the position, H,and
that the machine has been revolved to the
right, and the compartment opened as shown.
The heated airthen entors from below by the
pipe, C, passes in the direction of the arrow
up through the material on the shelves, thence
through the orifice, G, down through the next
chamber, thence under the right hand wall of
the latter through the perforated partition, up
again through the following compartment,
and finally makes its exit through the con.
duit, I In the remaining four compartments
the heated air proceeds down from the pipe,
D, through the first division, up through the
second, and so on through all the chambers,
at last escaping through the chimney, J.

When the material is over the pipe, C, it is acted upon by
air heated to 2207 ; when under the pipe, D, the temperature
is 180" ;and In the last compartment from which it Is finally
withdrawn, the heat Is 120°. The windows shown in the
covers of the chambers afford admission to the shelves for ex.
amination ; and at any time the rotary portion can bo set In
motion, carrying any desired compartment to the filling door.

It is hardly necessary to point out the advantages of this
device for preparing vogetables and articles of similar natare
for transportation or for naval and military purposes, The
inventor states that, during the past year, apples, penches,
poars, strawberries, raspberries, grapes, potatoes, corn, and,
in fact, almost every varioty of fruit and vegetable, have beon
successfully treated, producing preserves oqual to the best
eanned srticles, For froit growers, who during the coming
season may suffer through overstocked markets, an excellent
means of utilizing their produce, which might otherwise
prove s total loss, is here afforded. The spparatus can be
secn in operation and in all its various sizes ut the factory of
the Vineland Dehydrating Company, Vineland, N. J,, or fur.

ther particulars may be obtained from the manufacturers,
Mossrs. (', A, Boynton & Co., st same sddress. Patonted
April 28, 1878

R Y T e ——

Porrove Sonnws 1x Prasten Wania It often becomos
deslrble 1o Insert serows in plaster walls, without atiaching
thom to any woodwork; but when we turn them in, the
plastor gives way and onr effort s valn And yoi & srew
be Inserted In plaster, so as to hold light pletures, ote,

ge the hole to about
the diameter of the serew, fill It with plaster of Parls,

, andl bed

vory firmly The best plan Is to enlar
ftwirs
such as Is used for fastoning the tops of lamps, «te

serew (n the soft plaster. When the plaster has set, the

| porow will be held very strongly

- -

Robert Marsdon Latham, Secretary of the Inventors’
Institute of London, and editorof the Scientific and Literary
died recently st Hampetoad, England, of. 38,
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PARLOR AQUARIUM AND FOUNTAIN,

and contracts considerably, This depends evidently

Phut there are no ornamonts o besutiful as those formed N the penetration,into the capillary tubes of the wool,of that
by the hand of Nature, In a fact which s becoming guner. | soft and viseid salphor which In liborsted from tho hyposul
ally rocognized in the decorntion of our dwellings, Rustie | phites,  The wingular proporty which solphur in this state

baskets, filled with gracofully tradling plants, vases of grow

srdant for aniline groen Is not eom
|n“||n\\'f'f". ollnging vines allowed to ran In unl mpt pro- | mon o pulphur in all e modifieations, Thus the solution
tuslon over windows and doorways, are now among the mont [ of Bowers of sulphur in the sulphide of carbon leaves wool 1
Illlllll’l'llI'lll.bl‘“lﬂhlll!'ll("1 von of the statoliest saloon or draw """“1"" tely Incapable of attracting the dye, The snme rule
{g room Not only is growing vegetable life in its ever | I‘.-I.J n good, though to o less extent, with the polysulphides,
changing form thus employed in the beautification of modern | which in all probabllity gonerally contain teacon of hyposul
homes, but, beside, animal and Insect existonce In called In | phits The mordant for aniline groen is the insoluble elee

o aid In the goneral adornment A forelgn cotemporary

tro-positive sulphur, ns proved by the

f of noting nsn

following experiment

contly publinhod an ongraving of an insectarinm, consisting | When s sample of wool mordanted with hyposulphite is ox

of & Wardlan case of glass, inclosing & number of growing ‘ hausted with sulphide of curbon, It loses

phul"h among the verdare of which wore
ropresented gorgrously hued batterflios,
which, plnrn-d in the receptacle, wero
knpl alive and nourished ll)‘ the _;jrll\\"lllg
vogetation

OQur engraving illustrates a vory taste
ful parlor aguarinm, made of cast iron
and bronged. The design is takon from
the catalogue of the Jordan L, Mott Iron
Works, of 00 Beckman streot, in this
clty, from which work we recontly made
nﬂ;v\r poloctions of ornamental objects in
metal. The hight of the stand is 57
inchos, and its dinmoter 34 inches, Above
is an octangular glass-sided yossol for the
recoption of the aquariom, in the middle
of which is arranged o miniature foun.
taln, and around the corners are placed
vases for living plants,

The constant inflow from the fountain
will keop the water always fresh and
pure, though, even if the latter bo not al-
ways in operation, the sanitary condition
of the finny inhabitants can be main.
talned by a suitable selection of aguatic
plants, placed in the bottom of the ves-
sol. To prepare an aquarium of this
kind, about an inch of ¢lean sand should
first be put in, and above that o light lay-
er of gravel; then a fow stones, bits of
coral, shells, or clean cinders, may be
bullt up in miniatare grottoes or other
pleasing forms, which will serve as shel-
ters for the fish and add to the beauty of
the ornament. Fresh water plants, suit-
able for planting in the bottom, may
readily be obtained from sny country
brook. Eel grass, water weod, arrow
head, frog’s bit, duck weed, are all well
udapted for the purpose. After setting
out water is poured in, and the aquarium
left for n week for the plants to vege-
tate. To absorb the fungous and mucous
growths, fresh water snails are added,
and afterwards the fishes are put in by
degrees, care being taken to maintain
the due balance of animal and vegetable
life. A day's ramble, near s brook, will
be sufficient to obtain a multitude of both
animals and plants. Newts, tadpoles,
sticklebacks, small sun fish, water beetles,
minnows, one or two frogs, and may be
a turtle, will thrive in a receptacle of
this kind, and form an endless fund of
amusement and instruction to lovers of
natural history. The temperature of the
squarium should not rise above 70° Fah.,
nor fall below 50°. In hot summer days
a screen should be used to cut off the
sun light,

— < o
A Wonderful Model,

An elaborate model of a harbor, ordered
by the Senate of Hamburghto be con-
structed for the Vienna exhibition, has
beea completed in due course, Themodel
i8 17 feet by 6 feet in dimensions, and it
exhibits the shipsmoored to the wharves,
and the laborers employed in their differ-
ent occupations. On the side of the dock
Is o railway with a freight train to receive goods from the
whips, The vessels are of all gizes, from the huge steamor
down to the smallest yawl, The whole represents, with
plensing accuracy, the busy life of a sea port.

Dyelng Aniline Groen on Wool,

This dye, unlike the majority of aniline colors, has but
fosble affinity for wool. When this fiber is dyed ina green
bath without previous preparation, but a very slight amount
of the color is fixed. Some munufacturers have proposed to
employ for this color the alkaline process, which gives such
excollent results for blues, but it is with greens less certain
ly nuccessful. The suthor's process is to prepare the wool
in o bath containing a golution of hyposulphite of soda mixed
with an acid or an acid galt. The sulphur suspended in the
witar becomes fixed in the wool, and enables it to attract
the aniline green. It is advisable to add to the mordanting
bath a small quantity of alum, or of a salt of zine, the pros-
ence of which prevents the * tendering' of the wool, It s
siogular to see the sction which the sulphur of the hyposul-
phites oxerts upon this fiber, It becomen soft, loses its elns-

nothing of its
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powaer of attracting and fixing aniline green; while another
portion of wool saturated with the bisulphide of carbon
which hag served to extract the former, and which has been
subsequently concentrated by distillation, takes up the color
no better than does unprepared wool, If the operation is
carefully conducted, taking suitable proportions of hyposul-
phite, and of alum, or zine salt and aeld, success 18 cortain,
and the wool §s uninjured. Tt is searcely needful to add
that the wool must be previously eleansed from grease, and
froed from all metallic contaminations,by passing it through
vory woik hydrochloric weid. 1f this Is neglected the shade
may bo saddened by the formation of motallic sulphides
upon the fiber. The actunl dyeing I8 performed in & solu-
tion of the groen in hot water, ralsing tho temperature to
close upon 100° €. If yellowish greons are desived it is ne-
cosnary to add to the bath some plerie neld, and o salt capa-
blo of ralsing this coloring matter, which will only dyo in
prosence of an acid,  As, on the othor part, the green does
not dye in presence of acids, n ditieulty prosents itself, This
I8 overcome by the use of the acotate of zine,  This palt at-
tracts the pierie acld without injuring the greon dyelng, 1f

————————

enrs that the green does not ** work on” sufficlently, 8
:::,’.,’::,.T,:,. of .\ml:m-y bo added.  With the ald of these
two salta the dyer can produce blue or yellow shades of green
at his pleasure, and can muke use of his bath for an indefl-
nite length of time.  Thia procedure applivs equally well to
mixed goods of wool snd cotton, After the wool is mor-
danted as above, the pleces are warhed fn sumach for an hour
or more, The dyeing ls then conducted in |'lw nrdlluly
manner, baginning at & low temperaturo.  Or the waol may
be dyed ﬁr:l, and ’:hr goods may then be numnched, and the
cotton dyed in s eold color bath.—Cheamieal Nows.

@@ ——

Metal Casting under Compression,

By 8mith & Locke, of Bostan, Mass, —The patterns are first
y brushed over with amixtore of oliveoll
and paraflin, after which they are costed
with s slip composed of clsy and fine
sund. They are then placed in o flask
which is filled in with s mixture of
terma cotta (the old molds ground to
powder) and clay. The flask ix then
placed under a powerful press, and sab-
mitted to a pressure of 400 lbs. per
square inch, the mold thereby becom-
ing condensed. From the press the
molds are taken to a furnace, whore
they are hardened, and when ready
they are placed in a casting chamber,
to the number of ten or twelve at one
time. The chamber is then tightly
fastened, and the molten metal s forced
into it, becoming distributed smong the
molds, and entering lnto the most deli.
cato tracery of the patterns, The metal
In injected throngh s cylinder attached
to one end of the casting chamber, In
which & piston is fitted, the eylinder be-
ing lined at each operation with s non-
conducting substance, which prevents
refractory metal from becoming chilled
or adhering to the cylinder, and at the
same time serves as a packing for the
cylinder. The end of the cylinder next
the mold chamber Is fitted with a clay
heading, to which is a gate stopped by
a movable plug, and opening into the
chamber. The molten metal having
been run into the cylinder the piston is
screwed up, slowly at first and after-
wards quickly, when the plug is forced
forward into the chamber, the m:tal
following it, and running into the molds
under considerable pressure, which is
maintained until such time as the metal
has set.

The above description is from Engi-
neering. Mr. Smith is now in England
engaged in the development of the im-
provement. The process has been in
operation at Somerville, near Boston,
since the 1st of May, 1869, where Mr.
Smith has produced round as well
as flat castings, such as ornamental
columns. He has also cast monumen-
tal tablets 7 feet 6 inches high by 3 feet
6 inches wide, and one quarter inch
thick, notably one to the memory of
400 soldiers, whose names were all cast
onit. The process is both ingenious
and successful, and is capable of & wide
range of application in the arts and
mannfactures.

Paper In the Boston Fire.

Curious results followed some of the
experiments made upon charred papers
and documents, and the examivation
of books in safes which proved worth.-
less in the great fire. It was found that
what paper makers call poor paper, pa-
per considerably *“clayed,” stood the
test best. Parchment paper, used for
bonds and legal documents, shriveled
up exceedingly, and the print blisteved
50 that it could be read when writing was illegible. So it
was with the engraved work on notes. The gilding, on the
account books burned and charred, showed out as bright
and clear as when the books were new, which brings up the
question if to introduce gilt-edged account books would not
be well, on the ground that the gilt would stay the passage
of fire to the pages within, Books crammed into a safe, so
that it was difficalt to get thom out, suffered considerably
less than thoso that were set in loosely, und in some cases
came out from safes, in which overy thing elso was worth-
less, so far preserved that the figures on their pages could be
deciphered. With charred papers, which could not bemade
transparent by any light whatover used, it was found, after
the employment of vitriol, oxalic acid, chalk, glycerin, and
other things, that any thing that moistened them to a cer-
tain stago—to which it was delicate work to get and not to
poas—made tho lines, words, and figuros legible through o
magnifying glass, It hus boen the slmost universal expe-
rlonce that lond ponell marks show out all right where ink
marks cannot be distinguished, The success of the use of

photography has alroady beon noted.—Boston Adcertiser.




 Beeent American and Foreign Patents.

Tmproved Retary Steam Eagine.
Wiham Craim, New York ﬂln—hl'-’hmuu has for its nhl«l'ih:u ‘n:.‘.
i B Tmproved rotary stesm apgine, waleh shall be so comtracied &3 v
relleve (e shatt fram all slde pressure, xod Ui dlmintsh (e friction and
Tho ronseqnent wear. The extinder §e tade elliptical tn form. and to Ita
e Sre secured 1he heads 1§ the ordieary manner. TO the sball within the
ey limder Is secured & drwm of sueh & slze 18 to revolve in the sid
eytinder,n space belng Scft wpon the upposite sides of the drum for the
*loam, 'lllli opposiie sides of the drum &rv formed deep longitndine
Eroaves 1o recelvn the valves, upon the lonar part of the end vdges of
which are forsmud pivots, which enter ¢Rtiptical gulde grooves farmey, In the
Iner aurfaoes of the hoads, which sre «o formed as 1o hold the outer edges
OF 1he pisions outlsee aininst the Inner wurfaco of the cylinder. Twe ln.
Yol ports are wsed, foraed ta the appostic stides of the exlinder aud provided
with alide valves. Sald valces may move together, betng conneoted by a
Mﬂhmhmm one ead of a lever, which Is pivoted ton
g ehed 10 Ihe exitnder head. The inner end of the lever projects
A postiion as te rest Gpon & cam whee! attached to the shaft
””'“ﬂhhl‘.y-m. By

this constroction the steam will be
seceived apos the opposite stides of the cylinder.so as to balance the en-
gine and prevest slde pressure.

Tmproved Doll Joinr.
Joel A, HLEIM, Sp ), Vi tothe Codp tr
tag Company, of same place.~This luvention relates to the manufeeture
of dolls, and to the class of dolls which aro usally made of wood, wilh
Jolats Tor the Jegs and arms : sod 1t consiats in the mannor of fonming tho
Jolnts and secnriug the requirite friction theroto. A slat anid tenon are
Tastenod together by the pivot pla, Tho tenon Is divided by a saw kerf,
The donble tenen 10 deslgned to Ot the slok & Hitle full, and be sprung
togeiher alightly, when the tenon enters the slot, thus produciug the
roquisite friction, and prevestiog aoy Bindibg or lovscness by the
shrinking and ewelling of the wood at any time, The shoulder plece (s
et or slit at pight angles, snd fited Into n ronnd socket huving a grooye
o recclve & plo, #0 that the srn will be securely held, while (t whl freoly
revolve. The socket is & lttle smaller at the back end, o that (he shoulder
ploce Is comprossed, s represented, which secures at this polnt the ree
quired degree of friction, The arm s sttacked to the shoulder plece In the
wauner already deseribed,
Tmproved Mall Baog,
Thomas J, Tiardaway, Macon, Ga,—~This lavention tsan improvement in
1hie elass of mall bags provided st the mouth with hinged bars or plates
adapted to be locked togeiher. Four bars are hinged together so a8 to form
s lar and noearly sq openlng, and o looking plece In attached to
one of the bars near the Jolnt, The satd plees may bo convenlontly used as
2 handle for opentng aud cloving the bag. When adjusted for locking It
covers the contiguous and middle Jolnt of the hiuged bars, and thus imparts
& strength and rigldity highly necessary to socurity of the contents of the

Srientific  American,

subetanitislly on the plan thereln 0 onra hoing arranged with fans,

|T‘=|lloh

10 AsaIst In the otronimtion of afr, an: stnglonary rofrigerators having
nofank, bt doponaing 1or such elroniation on the inw .{c uvm:m tho move-
ments of cooler anid warmoerates, free to communioate  with eaeh other

throngh anleo box opon above aund below, All theso structures embodisg
the combinations and modes of operatfon before -t-mln‘
monta (e defendant's rofrigorating room and 1o the piain

10 April snd May, 1850, Lymian eansed to be ennstrocted
Closed s _frigerstor, wiioh was puttn use by him
York, during the summer of 1881, and was tsed l-¥
Sears wftersard, [t embodiod the same orinelp
Mmode of operatinn as the Syrscuse refrigertor,
dult Bye or slx fnches wide and about thres and o balf feat long, and th
tower end of which was abont stxteen luches above the Noor, 1t was e
o Tve ponitry, which wes placed on three shelves, of the shelves
*1lended ander the condult, In refrigerator stood In the t‘hgen nantol
for severs) years atter ihe summer of Mol Lyman MMM!‘:{ owed It to
REreat man)y persons, and explatned s Internsl arrangemients, and 1«
principle ln* mode of operation.

I the sunnner of 1555, Lyuan oansed Lo bo bullt nine elosed ntﬂ(enu‘n.
for domeatle use, which were like the ﬁrquuw refrigorator in oonnm‘ol on
and mode of uperation, axeopt 1hat they m} no ahe l%: the aold n‘r
apraing, but had 8 space or chamber there for artigles (o be refrigerated.

me rofrl reratons were hull' at Mouht 'rmm estehester county, N,
Y. Lyman used one of them (n his family, fora doren m
and after July, 155, Some of the othors were sont to New York and dis.
posed of 1o yarions E:oonl. and some wore used (n Moonnt Vernon,

Detween 102 and 1St loast a dozen closed rofrigerators, of ke con.
straction, wore nade at tho Novelty fron Works, i the olty of New York,
according to plans rarnished l»{ L; minn, In some of them the condult px-
tended down only one and one hatf fneh below the cold wir ehamber under
the bee prate, and 16 othors Itextended down to within twelve or sixteen
taches of the flnor of the reftigerator, These refrigorataors were delivered
10 yarious parties for whom |lm{v ere made, Of the above number, elght
or ton were construoted at snch works during luf YOAr 1854, and one o
those, made thore by one Hadiden, for I‘I-nwu use, 18 stil) In existonce, an:
Jins hoen put nevidenco anit qrul ool for the fnapeotion of the

i rofelgerator was usod by Hadden In bl famlily for four or 0vo yo J‘

cwnn wnid e, o construction, ke the Syracuse vefrigerator before des

'"'M"'“"ﬂ'.l At {than no ahielf below (he cold alr openlog. In using

(4, howover, Hadden placed on the door, In and under the descending cur-
rent of eold alr,articles which lie

fleo, au -r-

nnd als-

found, in com,

vera
oh of constraction sy
It had o doseending oop-

-~

vn e 2int of September, 1851, Lyman 0)
rl oation for a patent, for an " tmproved mode of cooling, drylug,
nfecting alr for ventfintors anu rofrigeraton."
r oonstracted substantially ko tho

The drnwlmn FOpresent i el lgara
Byracuse refeigerator, and the Hadden nl m‘rnlor before ulcnunncd." 1
o L |
t lpplm’:

developed (n bisspplloation of Sept of ¢

i ¥ 5 Fearnbar. 155Y, ou

N e ovidence shows that 1 n was the frst Inventor, as be-
twee 0 k
¢

Thore s nothing n the patent of 1 ‘muu
etmber B
ton, the patent to Eanford, of Novem ght rol 1o have n
' 1 nummnllon contalned everythlong claimed by Sanford tu
1, of what tselnimed In Lyman‘s application of 155
rn elntmod ' irllllom?l patent of 1855, and u';"vhnl I8 olalme
0 Lyman vno‘m‘ of .

80, 100, u¥eryth ns“l.hnl'r'nmg\nd in the clalms of Sanford's relssue
ln'l’u those h vo been heretofore explained, i found fn Lyman

applleation o
" o eom‘.-‘ulou at which I have arrived, after a careful conslderation of
r.lt the evidenoo aud of the argument of eounsel, Is that the Sanford relsso

Yold for winut of novelty,
An Lo the guestions made r}upoeunf the want of notieo, In the nu\Lcr.
08 L0 SO matters put in ovidenoe, 't , that, In any view, the cane Is a

Proper ane 1o allow the amenamoents 13'&. suswer, which were moved for
nt gg &“r‘l.w‘ﬂ on nullce.u-um o tunc, as of the time the suswer way filed.

rret! & A:q’m -ﬂfﬁfoﬁ?ﬂ'& Jenches for complainant
. Betts, J. Gubtman, N 1o '
Inventlons Patonted In Magland by Americans,
(Complled from the Commissloners of Patents’ Journal]

From May 16 to May 9, 1573, Incluslve.
An Moron,~1L, Dustingll of aol., New Haven, Conn,

r., and J. N, Piper for defendant.

bag. The plece is also adapted by 1ts position to recolve a label relatiag to
contents, destination, ete., of the bag.

Improved Detachuble Boot and Shoe Tip,

Michael R. Hanley, Providence, R. L—The object of this Invention Ia to
#0 construct a metallie tUp that It can be applied not oaly to shoes or boots
1n process of manufacture, but to those already completed or In uve: and
It conslsts ina tp baving lips or teeth tarmed inward from Its lower edge,
and hook plos at cach end.

P

DECISIONS OF THE COURTS.

United States Clrcuit Court=--Southern District of
New York,

REFRIGEBATOR PATRST ~GEO, C. RONERTS r4. WX. ¥, RYER,

Nrarcuronn, Judge:

This sult {s brought on relssued letters patent, granted April 21, 1557, to
D. W, C, santord, forsn ™ Improvement in refiigerators,” the original pat.
ent havivg granted to Sacford, as Inventor, November 1Y, jE55, and
e patent, as relssood, having been extendod October 20, 1569, for seven
years from the 18th of November, 1504.° 3

It 18 apparent, from the language of the specification of the orfginal pat.
ent, that Sanford, whea he applied for 1is originnl patent, bellaved that he
was tbe firstinventor of any arrangement o & ref 1or whereby there
was e 4 jete ana Iy 1 puriSication, desiccation.
ol the whole of the contained air of s closed et tor.
Imed, In lon, tbe use, In & closed refrigera.
tor, of an eadicss passsge, furnlshed with walls, shelves, and lee receptacle,
#0 placed and consirucied as 1o compel the perpetoal rotation or clrcals-
tion, througbout the entire spartment or spartmoents, of the whole of the
visioa descrived for the duth.r(c of the

The endan ru.# his

dutcaer, and o« hich 18 alle; to infriage (be pisintif™s patent. The

: six feet two fnches wide, and six feet Righ,
Toe loe box, st one side and i one corner, clevated, is dve feet ten and »
half lntbu\uu.oﬂ the loag side of the room, three feet six and a half
inches hiph, and two feet six and & half inches wide. On the two sides of
this ioe BOX which are toward the room, there is & space hetween the top of
each of such sides and the cetling of the room, mlnt faches In hight and

the leagta of sach two sides, for the o &ir Of the room futo the
Sce box. A doorfrom withoul opens Into ths ice box, by which to put ice
fn. Anotherdoor opens (uto the from without. 1he lce lu the lor

roors

DoX rests On 8 W 0 rack on 118 boltom, which affords s free passage for

air. Below the rack Is » coid slr chamber, the 0ot of which Is the bottom

of the rack, and the bottom of which s formed two {nclines, which

g‘do'l--n! and towarg each other, and towar
widih of the tral

R this central cpening, where 1t Is
canght by s m-:h Sve feel Len Inches Jong snd six and s ull‘lnchu wide,
s0d set thres and & balf Inches below such central openlng. Thistrough is
o6 foot elght Inchies above the Hoor of the room. There are no sbelves
below the central opening, but there 18 & rack on the floor, on which meat
s placed. The waler from the trough is condacted, by a pipe, out of the
room. The room used 10 this way for more than nine years.
Taere can be no doabl, that the defendant’s refrigersting room contalns,
1n comblnation, the three clements which are found in combination, as be-
tunupulned.ln the Arst clalm of the plaintif®s patent, and that it also
containg, is combination, the three elements which are found {n combinn.
tion, sy before explaioed, ln mc.r!caml olalm of tho plamntif™s patent, The
heat glven ont by artic.on placed In the roum warnmns the air, which Lthen an
condn, and pacscs over the tops of the sides of the fce box, and thus around
the partition, and luto contact with the ice, and (s thus ecoled, and dried
and purifed, and through the open bottom of the it box, and
1are the central openiug, and, dercending farther, according to
averning the sction of ouvler alr, displaces the warmoralr, and
pusties such warmer alr before It, and upward, around the partition, and so
mul:llou or circulation of the contalued air’ In the closed room ik estal.
1shed, A8 any part of the coutained alr I8 warmer

Wil M«:n ﬂtl" % part
of 1t, 0 cooled alr can fall directly down upon
iR, 7 ..me'ifi,o':llﬁ?;‘;“ £ the inrioed
. o
the melted loe, snd such nc-r‘- earried off and pot lllove; l:.d‘:lr ’:’.‘.’.’3
g:ml?"m: ?mea.l.;%e‘::l&::k;:m c;-:m Iun:lonl found nthe do.
A NT operat J
n&lnn-l‘aua 1 the elalms of the plaintin’s pa u:m'. Rielithalike comb

HIN cano I8 that, as to
Aheclalms of the plalntill®s patent, he was lnl‘l’gllls'l‘l’t‘dlg;
ml‘h
sad ]
raticg ae

P
in loventions and structures previously niad mas
"'3&: n:nt.la - IEMCH’IIII‘; P:.n cznl:ve.t: A‘En’:‘;lm'
e more than
- orLs was rully lastree to

% to be asafgned to Kanford's (nvention (s the sum.

that Lyman, on the 20th of August, 1552 filed, In the Pat-
veweuts o raliroad (num cars, for traus-
. Which requlre s very low tempers -
caveal contalss & description, and drawings re-
of the arrangeient s siated, In the caveat,
meats. The weiis, sides, and the |u? of the ear
» bad roldul'u( material, the car s
temperaiure by passiog l|.|n rotation
other <oolllr waterisl, contaluned in &
i thernin, A fas driven by s cord
sir down through the couler, After the
llfclfl & box containlog dis-
the caveal, 1o be preserved coul,
WENLY through the cocler and the disin
meats frou patrefying, the molstury
tho cold surfave, and floatiag down and
teom Gf the Coer, whente 1( I8 carried
e ear. The cavaat states that Lyman pro.
l: pataat clreulation of ale from the car,
the dislarecting box, back Into the car, by
sintine loal Arrsngement ; the drylng
‘Atlan and condenmastion of the water el by It 1o
mlgh he ler; the coolliug of the air throogh
1 eonstriotion of a coollug halse, or refrigerator,
‘“dduﬂnd.om’l that there wonld be other arrango-
thils caveat and the yesr 1855, Lyman constructed,

T

A ~C, A C Iin, Pl wh, Pa.

Darne Fasruxixo,~E, J, Beard, 8t, Lonls, Mo,

DANDEAW Maonmixe~D, I, Whithey, Winchondon, Mass,
Doors, xre~T, Tucker, Oakland, Cal,

Canzaon Wneet —~N, (4, 0IC (of Fort Wayoe, Ind.), London, Eng.
Crorues Warxoxn~C. E. Haynes, Boston, Mass,

Exaine, 210~ It Elckomuyor, Yonkera, N, ¥,

GRNERATING STRAM T, 1L Mills, Boston, Muss.
HarvEsTEN -], F. Gondon, Rochester, N, Y.

Hosx Pire~T. A, Dodge, Cambridge, Mass.

Lire Rarr.~S, W, Torrey (of New York eity), London, Eng.
MAXING Gan, #ro~W, H, Sponcer, Now York clty,

01 Bunyixo Srove~L, B, Troeadell, Warron, Mass,
PRESERVING MEAT, £T0.~G. W.Scollay (of 88, Louls, Mo,), New York elty.
PURIPYING GAw, kT0~E. Kavanagh, Peabody, Mass.

RATLWAY Uanms, k1. —J, Henderson, New York city.

SEWING Macuixe—~W, P, ook, Phlladeiphla, Pa.

Sreep INDIOATOR,—J. W, Oshorie, Wastington, D. C.
BTUrFING Box PAcRING. —J. Glanding et al., Phitadelphla, Pa.
UmiTISG METAL BANDS, £210.~C. G. Johasen, New Orleans, La.
Varor o7 Caxnox.—W. Wells, Salem, Mass,

the cont of an spploation for o patent,

Proliminary Kxamination, .

T ordar 1o Bave sueh seareli, IAKS 0 & written desoripilon of e tuven.
ton, 16 your own words, snd & penell, or poa and ok, sketeh, Send iese
with the fee of 85, by mafl, addres: s (6 MEXK & (o, 57 Park Now, and iy
due tne you will recuive an acknowledgment thersof, followsd by n wrir.

Bt 10 have & seareh madn At Eho F'atent (fico. sioh o measarm often smves

o0 FOPOrY n regand (o the PRGBIABIILY 0F Your (mprovoinent. This special

nearch s mado with graat ¢aro, among the models and patenta at Wishing.

ton, to wseertaln whether the fmproveinent prosented 13 patentatile,
Rejected  Cawes,

Ttejeeted cases, or defeotivo papurs, remodelod for parties whin have mado

pplfeations far themaelves, or irolgh oflier sgonte. Terna moderate
Addross Muss & Co,, atating partioniam, " L

To Mnake an Application for a Yatent,

Tue applicant fora patent should farnish s model of ks Invention 18 sos-
ptible of one, although T may bo dispensed withy or, If the (n.
vention be n ehemiesl prodnotion, He must farnish samplos of thi (ngreadis
onts of which hix componition consiats, Thean shiould be seetirely packed,
the Inventor's name marked un them, and sent by express, propatd, Smail
models, from a distance, can often bo sent cheaper by mall, The safest
way (o remit money is by & draft, or postal order, on New York, payable to
the order of Muxx & Co,  Persons who liye In remote parts of the country

can usially purchase drafes from thelr marchants on thelr Now York cor-
respondoents,

Cavonis,
Pervons desiring to fllo a caveat can have the papers prepared {n (he short-
est time, by sonding & aketeh and deseription of the Iny The G
ment foo fora cavent In $10. A pamphlet of advice regarding applications
for patents and cavents In furnished gratls, on spplieation by iall,  Address
Muxn & Co., 87 Park Row, Now York,

Rolssuos,
A relssue s granted to the orlginal patentee, bis hiolrs, or the sssignees of
the entire Interest, whon, by reason of an insufelent or defeotive spheificn.
ton, the original patent s Invalld, provided the error has arisen from fnad-
:lumuco. aceldent, or mistake, without any frandulent or decoptive inton«
on.

A patentee may, at his option, have in his relssne s separate patent for
each distinet part of the tnvontion comprehendod In hls original application
by paylong the required foe In each caso, and complylag with the oiher ro.
quiremonts of the law, as fo orfginal applioations. Addsess Mosy & Co,,
57 Park Row, for full particulars.

Deslgn Patents,

Forelgn 4 » and 1 ors, who send goods to this country
may secure patents here upon thelr now patterns, and thus prevent others
from fabricating or selling the sume goods (n thin market.

A patent for a deslgn may be granted to any person, whether eltizen or
sallen, for any new and origlaal deslgn for a manufacture, bust, statne, alto
relfevo, or bas rellef ; any new and original design for the printing of wool-
en, Wik, cotton, or other fabrics | any new and origina) impression, oma.
ment, pattern, print, or pleture, to be printed, palnted, cast, or otherwisy
placed on or worked Into any article of manufacture,

Denlgn patents are equally ax important to elttzons as to forelgners, For

full par send for hlet to Muxx & Co,, 87 Park Row, New York*
Forolgn Patents,
The population of Great Bri Is 01,000000; of France, 37,000,000: Bel.

gium, 5,000,000: Austris, 36,000,000: Prassis, $0,000%; and Russin, 70,000,000,
Patents may be secured by Amerfean eitizens In all of these countries,
Nuw Is the time, while business Is dull at home, to take advantage el these
immense foreign flelds. Mechanleal Improveraents of all Xinds are always
In demand o Europe. There will never be s better time than the present
to take patents abroad. We have rellable business conneotions with the
principal capitals of Europe. A largo shars of sll the patents secured in

ries by Amer! are obtalned through our Ageney. Address
Park Row, New York. Clrculars with full information on
1 d free.

Value of Extended Patonts,

Did pateutees realize the fact that their inventions are lkely to be more
prodactive of profit during the seven years of extension than the first full
term for which thelr patents were granted, we thiak more would avall them.
»lves of the extension privilege. Patents graited prior to 1561 may be ex-

Mw;a Co., 57

Vewors Waext—A_ L. muw Tenn.
- - — - —_——

Value of Patents,

AND ngn_n_m THEM.
Practical Hints to Inventors.

ROBABLY no [nvestment of & small sum of

brings &

v retumn than the expense Incurred in o tent

n when the luveation is but a small one, La! tons
Are found to pay correspendingly well. The names of Dianchard,
Morse, Blgelow, Colt, Eriesson, Howe, MeCormi Hee, and

others, who have mmassed {mmense fortunes from thelr Inven.
tlons, ave woll known, And there are thousands of othors who
have roalized large sws from thelr patents,

More than Firry Tuovsaxp lnventors have avalled thomselves
of the services of Muxy & Co, durlog the TWENTYSIX yoars
they have actod as solicitors and Poblishors of the SCIRXTIFIC AMERICAN.
They stand at tho tead In this class of business: and thelr large oorps
Of somlutants, mostly selected from the ranks of the Patent OMeo: men sup
ablo of rendoring the best service to the loventor, from the experience prace
tieally ubtatned while examiners in the Patent Office: enables Muxx & Co,
1o do everyithing appertalolng to patents BRTTER and CHEAMKER than auy

some invention which comoes

other rellabile agency,
’,
W to this office. A positins an-

swer canonly be had by presenting = complete application for & patent to
the Commissloner of Patents. Ao application consists of & Model Draw.
inge, Petition, Oath, and full Specification. Various official rmles and fors
malities must a0 be observed, The efforts of the Inventor to do all this
bualzess himself sre gooerally without success, After great perplexity and
delay, bhe Is urually glad to seck the ald of persons expericnced In patent
business, and have all the work done over agaln. The best plan is to rollelt
proper advice at the beglaning, If the partios consulted are honorable men,
ths inventor may sat4ly confide his ideas to them ; they will advise whelher
the tmprovement fs probabdly pateatable, aud will give him all the directions
needfal to protect his =ighis,

How Can € Mest Secure My Invention 1

This ts an tuguiry which one Inventor naturally asks another, who hns had
Some exporionce In obtaln'og patents, s answer gonerally 1s as follows,
and correct

istruct & neat model, not over a fool In any dimenston—smaller (f pos
sble—and send by expross, prapald, addrossed Lo Muxx & Co., 87 Park Row,
New York, togethor with a desoription of {ts operation and merits, On ro
celpt thereof, thioy will examine the lavention enrefully, and advise you as
Lo 1t patentabllity, froe of eharge. Or if Yoo have not time, or the esns
At hand, to constrnet & mode), make as good a pen and (nk sketel of the
Improvement as possitiie and send by mall, An answer as (o the proapect

This 18 the oloslng Inquliry in
nearly every letter, descril Ing

ded for seven years, for the benefii of the Iaventor, or of lils heirs 16 case
of the docease of the former, by due applicatia to the Patent Ofice, ninety
days before the termloation of the pateut. The extended time fnures 10
the beaenit of the Inventor, the amignee; uider the fint term having oo
rights snder the extension, except by special agreement. The Governoen
fee for an extension is 100, and 1t s Becessary that good profesddonal service
be ob d to conduct the b before the Patent Oftce.  Full Informa.
tion as to extensions sy be had by addressiog Mouxy & Co.. 57 Park Row.
Trademarks,

Any person or firm domiciled In the United States, or any Srm or corpora-
tion restding in any forelgn country where similar privileges are extended
to citizrus of the United States, may register thelr designs and obtaln pro.
tection, This is very important to manufacturers In this country, and equsi-
1y 30 to toreigners. For full particulars address Moxs & Co., 37 Park Row,
New York,

Canadian Patenta,

On the first of September, 1572, the new patent law of Canads weat Inio
force, and patents are now granted to citizens of the United States on the
satne favorable torma as to eltizons of the Dominlon,

In order to apply for a patont in Capada, the applicant must furnisha
model, specin: and depl drawings, fally the sazue as In
appiylog for an American patent.

Tho patent may be taken out elther for fiye years (goveroment fee £0) or
for ten yoars (government foo $40) or for Aftesn years (government feo §80) .
The five and ten year patents may ba extended to the torm of ffteen years
The formalities for exteaston are simple and not expensive.

American inventlons, oven If already patented In thix country, can be
patented (n Canada proyided the Amprican patent ls notmore 1han one year
old,

All porsons who doslre to take out patents In Cannda are requested to
communicate with Muxx & Co, #7 I'ark Row, N, Y., who will glve prompt
attention to the business and furnlsh full lnstruction,

Coples of Fatonts,

Tarsona doslring Any patont tsued from 1550 to Rovember W, INT, oan bo
suppliod with offielal coples at a reasoushle cost, tha price depending apon
the extent of drawings and leagth of spcclfcation.
Any patent tsued sace November 37, 157, at which time the Patent Ofice
commenced printing the drawings and speifications, may be had by remit.
ting to this omee §1.
A copy of the elalms of any patent lsued slnco 154 will be furnished
1.

Io;':". ordering coples, plosse to remit for the same as abave, and state
name of patestee, title of luvention, and date of pateat. Addres Muxs
& Co., Patent Soliciters, 37 Park Row, Now York clty,
Muxx & Co, will be happy 1o see tnventors in person, at thelr office, or 10
adyise them by letter, [0 all cases, thoy IAY oxpoct an Aones! opinion, For
such consultations, upinions aod advice, no charge 8 made, Write plalaly
do not wee peocl), nur pale Ink : be brief,
All business committod 1o our care, A%d all copsaliations, are Kept el
and striotly confliential,
In all mattors pertalolog to patents, suoh s condnoting Interferonoos,
procuring extens y drawing , examinntioos futo the valldity
of patents, eto,, special care and attentlon Is glyon, For information, and
for pamphlots of fnatruetion and sdyles

Address

1
o m

MUNN & 004
PUBLISIERS HCIEN CTFIOC AMERICAN,
37 Park Row, New York.
OFPICE 1IN WASHINOTON—Coruer ¥ nud 7th stroeis, opposie

T ., 1”@1“&; cars and statlorn ofriy.
m.a forl 1o such caveat, llldllloh'l,l::)clc“d

of & patent will be recelved, usunlly, by return of mall, Tt {s somettines

Patent Ofice




June 28, 1873/

Srientific

Aerican,

Ruginegs and Levsonal,

e Ukarge ror Inserglon under this head s 81 a Line,

i ‘\jirk(‘l Plating—A  superior, warranted
mode, Iy approved In overy mstance, for salo and
oferences glven by A Honeller, 121 Forsyth St,, N, Y
Wanted Brick Maoch.Cirenlars, Box 5501, N.Y,

fmproved Automatic Hub Mortiser, Hub
Turmer, Hub Dorer, Bpoke Latho, Tenoner, Throator and
spoke B iting Machinery. Address Deflance Machige
Warks, Degiance, Oblo.

A Wool Extractor desires a situation.  Ad
Jress Wm, Munzor, care of Charles Wagner, {3 E. 20h
stiect, New York city

Nye's Sperm Sewing Machine Oil ia the Best
a the world. Sold everywhoro (o bbls. lislf bbls., cansand
pottles, st Jowest prices. W. F. Nye, Now Bodford, Mass

I want a Saw, driven by Steam Power, to
cut off a log five feot (o dinmcter and movadle along the
108 Wm. Banck, Vancouver, Warhington Territory.

Wanted—Practieal man to act as Foreman
of a Lead Pip» and Sheet Lead Factory., Address P.O.
Box 8!, Pittaburgh, Pa.

Mill Stone Dressing Diamond Machine,
stmple, effoctive and durable ; also, Glaziers' Dlamonds.
J. Dickiason, 64 Nas:au Street, New York.

Every description of Small Turning in Brass,
Iran. and Steel a Speclalty. Theo, Oliver, Waterbury,Ct.

At less than half price —One Alden Blower,
%5 Inch, In good order; oue Dempfell Fan, & nch, In good
order. Wanteda second hand 6 H.P. Engine and Boller,
Glifford Bros,, Hudson, N, Y.

Will the Party owning the Patent for
= Camp's Maglc Washer™ please send address to H. J.
Dixon. Kennett Square, Chester County, Pa.?

Blake's Stone and Ore Breaker. The only
New York agency Is at127 Elm St. Tae address of Branch
Salesroom {a Centre St iSan error.  Sccadv. page 3%,

For Sale—One Slotter, 12 in. stroke, N. Y
Steam Eongine Co. Makors, 1y nse but 2 years, and o first

olaes order. Price $1000. Address Geo, W. Grice, 130
Beach St. Philadelphia, Pa, -

For Sale—Boiler, 30 in. dinm.; 28 tubes,
2 in. diam.—10 ft. long—stoam dome, 20 {0, X A {n.—fire
fronl, grate and bearing box, and all complete; nearly
pew=made by Burnett & Learned, Newark, N. J, Price
S50, Address John A, Lighthall, 5 Bowlng Green, N. ¥

Buy Wood Working Muachinery of Gear,
Boston, Mass,

Belting—Best  Philadelphin Oak Tanned-
C. W. Arny, 301 and 305 Cherry Street, Phlladelphia, Pa..

Patent for Sale at a great inducement. Ap-
ply, for particulars, to Paténtes of ** Advertising Lan-
tern," 8. Kuh, Jefferson, Towa.

Buy Gear's Improved Variety Moulding
Machine. Ware Rooms, Boston, Mass,

Washing Machine—Best, $3.50, Easy work.
Clrenlars freo. J. .. Dugdale, Whitewater,Wayne co., Ind.

Stationary Engines; Double and Single Cir-
colar Saw Mills ; Portable Farm Engines monnted on
teucks with Iron Water Tank, Steam Jacketed Cylinder
and Balance Steam Valve, the only Portable Engine
made witn Steam Jacketed Cylinder and Balance Steam
Valve. Send for Descriptive Clrcular and Prics List to
the Mansiield Machine Worky, Mansfield, Ohfo. Liberal
diaoonnt to agents.

Iron Castings Direct from the Ore Whanted.
Sond name and address to Castings, Box 2913, New York.

Nickel and its Uses for Plating, with gene-
ral deseription, Price 80, a copy, malled free, by L. &
J.W. Feuchtwanger, 85 Cedar 8t,, New York,

Imlg-rovod Wood Hundle Retchets, 18 in., £5.
G. E. Parker M''g, 117 & 116 Malberry st., Newark, N.J,

For Solid Emery Wheels and Machinery,
wend to the Unlon Stone Co., boston, Mass,, for clrcular,

Sure cure for Slipping Belts—Sutton’s pat-
eat Pulley Cover is warranited to do double the work
before the belt will sifp. See Scl. Am. June2ist, 1538
Page 339, Circalarsfrec. J.W.Sutton % Liberty St N, Y,
Cabinet Makers' Machinery. T.R.Bailey&Vail,

The Ellis Vapor Engines,with Inte i
ments, magufactared by faskias Machine COmDARY,
Fitciburg, Mass.

Shortt’s Patem Conpliuﬁu, Pulleys, !hn.g
ers and Shafting a Speelalty. Orders promptly filled.
Circulars free. Adaress Shortt Mi's Co.,Carthage, N.Y.
Stave & Shingie Machinery. T.R.Bailey &Vail,

The Best Smutter and Separator Combined
1a America, Address M. Deal & Co., Bucyrus, Olifo,

Damper Regulators and G Cocks—F'
the bﬂl.m & Kelzer, altin . N‘d.. i

The Hester and Keguiator for
Steam Bollers—Xo ono using Steam Bollers can afiord (o
be withou! them. L B, Davis & Co.

Brown's Coslyard Quarry & Contractors’ A

for holstin d g bym-e-bg.
F.D. Androws & Hro, 41 Waterst.N. Y.

Five different sizes of Gulinﬁ Guns ure now
manufactured at Colt's Armory, ard, Conn, The
larger slees bave & rasge of over two miles. Theso arms
sre lndispensable In modern warfare.,

Gnughllw for Cabinet sod all kinds of han.
dles. Shaping Machine for Woodworkiog. T, R. Balley
& Vall, Lockport, X, Y.

All Fraitcan Tools,Ferracute Bridgeton,N.J.
Hammer Dies and Heads, strong and durn
blo, oant to order by Pittshurgh Stecl Casting Co. Al

rryman Manuf, (o, make a specinlt,
nomy and safety in working Stoam Bgllan- {

B Duvin & Co., Hartford, Con.
Grain, P Ink, Spiee g
Rows Bro's i irout, v‘?l’m‘i"m.uﬂfnf’;.“ 14 M

Dy

e Modelaa)hn}ﬂ&oa—ul linds mnde

Unger Mt'g Go., 00 Cortlandt t,, N.Y.

) at Cutting Muchine 'R, Builoy & Vil
heap Wood-Working
| ,g:‘l;‘“; i ":';“;g'% Y ‘n‘\ihlnary. Address

Yatent

‘J#ﬂh.fgg & Gon o_vp Hiaves; &%:.dm“m'
Stemu Fire Englnes,R.).Gould Newark N J.,
Wrecking, erpln&Dmnm. or

o forsale or eent. Bue advertinemont,
e po

s—Price List of small Tools freo
3 Frice LAst tree; Chueks o

froe. Goodnow & Wightmas, 2 Corn,
n T'ra all ]
freiand o

Boring Machine for Pulloys—no limit to
enprorty. T Hatley & Vall, Laokoort, N, Y.

Ior host Prosses, Dies and Frolt Can 'l‘()ﬂl!",
Mins & Willames, cor, 0f Plymouth & Jay,Brooklyn,N.X.

For Solld Wrought-iron Beams, ete,, see ad-
vortisement, Address Unton Lron Mills, Pittaburgh, 1's.,
for Hthograph, vle,

Partios desiring Steam Machinory for quar-
rying stone, address Steam Stone Cutter Co. Rutiand, Vi,

Hydraulic Prossos and Jacks, new and sec-
od hand, K. Lyon, 170 Grand Street, Now York,

Rubber
tured by W. K, Kelly,

V. V. will probably find the directions for
sMivering glass on p, 30, vol. 24 answer his parpose.—
Wo I D% query about waking sosp with bicarbonate
of sodla I answered by antlelpation on p, 259, vol. 24,

J. W, L, asks how to separate the constitu-
el parts of sawdust or wood 20 as to get the pure cell
ultn, Answer: * It (s acarcely possible,™ says Professor
WO A Miller, 10 obtaln cellulin free from lgneous tis-
sue by artitclal’ means, sioce the ncrustiog woody mat-
ter, when once depositod within Its meshes, Is rotained
ancy ; but it Is prescoted In o pure con-
dition Ia fnely cerded cotton, In llnen, and In the
tinest Kinds of fAlteriug paper; 1o these sources the
chemist usually has recourse when he desires to examine
the propertios of cellulin, Cellulin or cellulose is dis-
solved by s solution of oxlde of copper In ammonls,
from whilch It I reprecipitated by aclds.”

with great obs

R. J. nsks: What is best to mix with fire
clay for linlog s furnuce that Is partly burnt out, and to
atand the tre? 2. What Is the best way to take soft
solder out of ziue? Answers: 1, In making fire brick,
the tefractory fAro clay is mixed with old firebrick pul.
verized or withaharp,cloan sandand gravel. Sach brick
will stuad an Intense heat without fusing. 2. Softsold-
ermelts at A lower temperatare than zine, so that you
way be able to remove part of the solder by carefully
heatiog It to a temperatore of about 60* Fahr., If you
WISl to use the sniphate oF 2tne (white vitrlol) for any
purposs, or ure able to dispose of 1t, you can dissolve
the zine In dilute sulphurie seld, which only slightly at-
tacks tho soldor, Hydrochlorie or muriatie scld also
dissolves zing, forming ehloride of 2lue, which has the
property of rendering paper hoard and waterproof.
Nitrle actd will dissolve both lead und zine and leave the
tin as a white powder,~

W. Me¢N, asks: What got, and what differ-
ence of aet, If any, should there be between saws cut-
ting pine aud those cutting sproce loga? Answer:
Avout one thirty-second of anineh onn slde (s sufelent
for ordinary timber, Generally the same set wonld be
required for both Kinds of timbor, Some kinds of ploe
will cn® yvery clean and require but Hitle set In the ssw
to clear; other pine timber has a vory tough fiber, In
such, more g0t would be required, Sprace varies fo the
same manner indifarent localition ; practical experlence
I the best guide.—J, E, E,

B. G. asks how to prepare caustie lye from
soda ash. Aunkwer: Caustic soda lye for sonp making
ean be prepared from soda ash by the use of quick lime.
I'he soda ash (s Aret dissolved o hot water and to the
bolling solution Is gradually added thin slaked Ume In
small quantitfes, aod the bolllog continued until & drop
of the clear lquld glves no effervescence with a drop of
agld, Thellng takes the carbonic acld from the soda
ash and is ltself converted Into an Insolable carbonate
of lme, which settles to the bottom, 50 that the clear
solution of caustic soda 1ye can be casily decanted after
allowing the solution to stand until cool. The bofling
shounld take place inan Iron vessel; fora very pure qual-
ity of caustic alkilles silver vessels are employed, as
the slkalles attack both glass and porcelaln perceptibly
wben hot and strong,

A. R. asks: 1. What is the Newtonian
theory of astronomy? 2. Waat s the canse of the di-
arpal motion of the earth on (ts axis? 3. What s the
catuse of the annusl motion of the earth round the sun?
{. Whatis gravitation? Answer: 1. That there (s 3 ma-
tual attraction e cisting between all bodles of the unl.
verse, that it is directly proportional to the masses of
the bodles, and luversely proportional to the squares
of the distances between them; and that the planets
were origloally impelied by some force, which would
cause them to move off in a stralght lce, unless acted
apon by ether forces. 2. The original lmpelling force.
1. The original impelling force, and the atimction of
(ho earth by the sun. 4. We cannot tell. If Is some-
thing by virtue of which all bodies attract each other, In
\ccordance with ihe Jaw enunciated above.

W. D. D. nsks whether the prineiple, for
nultiplying power, of 4 screw acting upon & lever (s in
ase, and I 10 Iy, i what machine? Answer: The prinet-
Jle of multiplylng power by means of a screw operating
on s lever Is very old.

C. D, R & Co ssy: We have areturn tuly-
wlar boller 18 feet long, With 40 two and s half inch tubes ;
and weuld ke 1o know what slze and Night of stack we
should have made to fnsure & good natural dmaft. An.
swer: The data sent are rather fusafticlont, Probably «
ronnd stack, 15 Inchos in diametorand 80 feet high, would
Anawer,

A. 38 asks: What are the dimensions and
beat form of w seain onging of about 5 a horse power #
1 ahonuld ho made portable, and 80 4% Lo conneet the
Aok dtack with a common chimuey, The nood of
Aol an engloo has long beon felt In the dalry reglons,
for ohurning, oto, Answer: The boller should huve
About 14 square feet of emelunt beating surfaco., The
oyliner, with o dismuter of 2 {uehos, should have a pls.
tun apead of 76 foot per minute, You will find dimen.
Mons nod deseriptions of small bollers (o gommuulens
tonk from other oureespondents,

A, D owayn: In Worcester's ** Distionary”
Cnatratod dition ), there Is s ploture of & windlus of
poauliar tori, pallud o ** Chineno crane.' Wil you give
we your oplalon whethor there s any mechanical ad.
vantago 1o Ak over a comnon windlues ¥ A frioud of
mlow, who goos lnto the mathemstica of the question,
(ke thint g proves that thare 1s nong. My falth in
(e gloyornoss of tho Colontials makes me doubt bis con.
eloxlons, WL you tell us which Is right, o or 1# An.
awor: 1 hus w mochanionl sdvantage over the conumon
windlans, beonuse the ratlo 0f power to welght can be
Inoreascd to Almost any desdred oxtent, without great
gompipation of purts or owc,-lvo Amenslons of whoeal,

(. N, I, says that L, Lo can repair his mir-
ror by taking o flece of old mieror and apply u drop of
qudokativer to 18, Mo oan ko 1L Irom 1t a seale that will
Oaotuslly patol the danged mircor, the spot of glass
Luving beon pruviously well cleancd,

Machinery of all Kinds manufse- |
New Drunswick, N.J.

! 1bs. per square inch
| 190 revolutions per minute, the cngine would devclop

DR, askes: Wil n cup mnde of plaster
of Farls answer an tho loner oylinder of & Danfell's sl
phato of copper battery, (nstenn of an earthenware one’
Anuwor; Yes, bat 1t will be dimoult te east It fres from
blow holes, No. | baked porous cups for Danloll’s bals
tery sro only $2.50 por dozon.

W. L 1 oy s 1 have o small eylinder hoil
or 28 font long x 10 Inches dlumoter, made from M foeh
Irob, with oast fron hends, What pressure ought It to
bearand what power shonld it dovelope with an engine
1 Inches dlamoter x 0 Inches stroke? Anawer: The
boller could safely sustaln » pressure of more than 30
AL 100 The, pressure and a spoed of

sbout i of a horse power,

C. D, wayn: 1 have n well 30 feet from my
stable; e s 12 feet deep. By mearsof & % Inoh lead
pipe, tho siphon, the water Is condueted to & tud o the
stable. 1 do not lot the water run full stream, but
through a pipe stom,. Every Sord days, 1 have to take
out the plug containing the pipe sten $ lat out the air,
or the water wonld stop ranning. Can you tell me the
causcof this? Answer: The alr {o the water gonerally
collects at the highest point of a siphon which 18 used
continually, as the pressure bs Jeast there. Thern Is no
way of praventing this, and every few days the alr must
be drawn off, Iy placing an alr vessel at the highest
polnt of the slphon, it will work moch loager before re-
quiring 1o be freed from alr, Siphoos are sometimes
ftted with small pumps at the highest polat, by means
of which the alr can be Srawn off whanevor necossary.

E. G. L. says: What is the meaning of
“gresse”? It s comporition or & separate metal? 2
in tinning small malleablo castings, I caunol get =
ewooth hright surfecs. How enn | prevent the scum
and lmpuarities in the tin from adheriog to the casting,
and how can [ obtalo s bright finleh ? Answers: J. We
do not remeomber over Lo have seen the word about
which our correspondent deslres Information. % The
following method Is commonly employed to tin fron,
and generally with good resalts: Clean the casting with
nitric acld, afterwards washiog It with water. Dip It
first luto muriate of zing, and thea Into the bath of tin.

E. A. F. T, asks how to make a small port-
able boat, light enough to be carried on horseback or in
o wmall baggy ? Auswor: Trya boat made of canvas,
stretched on o frame, which can be folded upand s Hight
and portable, Such n bost was used by oar soldiers in
the late war.

T. J. says: In a train of wheels, 3 drivers
and 3 driven, the drivers are proportionally 20,40, and 60,
The first driven {8 the crauk of a 5 horse power englns,
101ieYes long: the next 18 a gear, 20, and the next a 20,
which gives out all the power. What power [ ucting at
the piteh loe of each wheel? The engincer says it is as
follows: & h. p. 20 (double of erank)+20 (18t driver)=5
h p.on crank and & . p.oon 1st driver. 5 b p.x20% 904
00 % 40=2:3 h. p. on 2nd driven and 20d driver, ete, 5 h. D
220520 %30+20<40 60=125'h. p, on pitch line of last
driver 00, and last driven, 30. T think theére (s 5 horse
power acting at the piteh line of all of them. He also
says I the erank could not bear a straln of more than 5
hoise power, the Jast driver, 60, and last driven, 30, conli
not bear u strain of more than 125 horae power, withont
beeaking,providing the crank and wheels were propor-
tioned by a good cngincer. Please letme Know if this 1s
saleulated right ; and, if not, glve me a slmple role for
dologit. Should notthe pitch of the wheels in each
pair be altered? If 5 borse power would bresk fhe
¢rank, how much would break each wheel separately?
Answer: The resnlts obtalned by the engl Are cor-
rect, (f the diametor of fAiret wheel s double the leagth
of the crank.

E. O. L. asks: What is nitro-glycerin com-
posed 0f? Answers: The wonderful explosive termed
aftro.glycerin is composed of nitric scld, sulphuric acid
and glycerin, It Is made by mixing together equal
paris of the above aclds and aadiog giycerin to the mix.
ture, 1o the extent of ono sixth of the welght of the
aclds. Precautions to prevent explosions are required
in the manufacture.

M. A. asks how to manufacture paraffin
Answer: You can procuro parafio at the drug stores.
[t s made from wood tar, which Ix distilled, and the

@, 1, B, oy
groat teounle arising from damsgn to yarlo

woods exposeil tharo, Tron or ateel Ia quickly covered
with runt, and broxs wirs or thin plate brass becomos
alimoat s brittls aod Blaek ae seor paper; The win-
dowa aro ennloked with glaw, have but little san and
appear 1o be Lght. o gas 1s b
14 there Any Way to prevent It? A
ton, Pota plece of Ktove pipe perpe
the upper end of the window and burn a jot of
ander 1 10 produce « deaft. An openfng st the
covered with geuze will admit alr and keep out
Mave you nobing but hardware (n the window,
pothing Lo generate sulphureus fumes?

F. K. W. asks: How can I remove an old
berry staln from a white dress? Answer: Try salphur-
ons acid, by -
A. & B, sav: 1. A hires power from B: A
{n 10 have the use of & 6 12¢ch belt to run on the
as they atand. When A goes 1o wark, the driving helt
hat Is [ntended 1o drive the § loch belt runs off the pul-
ley, which leaves A without power, A clalms that It
has ot got sufliclent power fn that driving belt to give
A the use of the 6 tnch belt, or (¢ would not rua off the
pulley. Bassys that A takes more power than the ¢ Ineh
belt will drive, A contends that,if he did, the & Inch
belt would run off the pallsy, and the driviag belt wonld
stayon. Whieh Is right by the Jaw of mechanics? 2. B
bires a so-called first clase machinist, He takes down
the 20 toch pulley and puts on an I8 Inch ; this, he clalms,
will give more speed, which will give more power.
A clatms that Lo (nerease the speed Is 1o decresse (he
power. A Jdoes not want spead: he wants power.
B then putsao 8 lnch belt on the 15 Inch paliey and lets
1t hang over 3 [nches, and clalms that A has more power.
A clalms that hie bas loss power, A sud B lesve It to
y=u to decide. Answers: 1. It 1s somewhat dificult to
decide a qu  tion of this kind, without s personal cxam-
Ination, to reader it certaln that we are In postcssion of
2ll the facte of the case. Yourfirst statement {scorrect
if the driving belt slips off, 1t does not furaish all the
power that could be transmitted by the 6 fnch beit. In
the second case, if, a3 we d it, the ch d
palley is the driver for your 6 inch belt, and tf, with the
present modification, your 6 inch belt is driven satisfac.
torily, you have more power than before.

S. A. H. asks usto state, briefly and cleacly,
what wo nnderstand by “ Scieace,™ as ased and appiled
in onr publications. Answer: We will suawer our cor-
respondent’s comprehensive question Uy a few quota-
tions: *“Seclence {s applied to the knowledge of many,
methodleally digested and arranged 40 a4 to Decome at-
tafnable by one.* * A sclence 14 8 body of truths, the
common prioeiples of which are supposed to ke Sncwn
and separated, 80 that the individual truths, even thoagh
some or all may be eloar Ia th Ives, haves
that they could have been discovered and known, elther
with cortalnty or with such probabliity as the subjcct
admits of, by other means than thelr own evidenes™
"ol {s applied to any b h of knowledge which
15 made the subject of Investigation with a view to dis-
caver and apply Arst principles.*

D. C. asks: 1, What percentage of power
has evor been developed with rotary engines, compared
with otifer Kinds? 2. Can perfect condensstion be se-
cured by apy means now inuse ¥ 5. Whatisthe relative
Ady powerofal ive when the connecting
rod 1s at each of the four cardinal poluts of the circle?®
Answers: 1. We have nover sees reports of «ny careful
tests of the performance of rofary esgines. 2. No, if
you refer to the production of a perfect vacuum. 3, At
top and bottom, the tull power of the cpgiue, multipicd
Dy the sine of the angle betwedn the connectingrod and
the crank, {s exerted; at the other two points, no power
s imparted by the engine.

W. P.asks: 1. How can [ set a plain slide
valve ofa statfonary horizontal engine (s0 as 10 cut off
at any givenpoint), without remoying the steam chest »
2. Whet ingredients cun | use to stop the foumlog in my
doller? Answers: 1. It can only be done by making a
dlazram, or model 10 seale, Xnowing the sixe and posi-
tlon of ports, ete. You will fodd plain rules @ * Liok
and Valve Motlons,™ by W, 8 Auchincloss. 2, If the
foaming {8 caused by imsuclent steam room, no logre-
dients will have any effect. Carrying a higher pressare
of steam, If your holler will safoly sustaln it, miay remedy
the ble, If it 1s d by diziy water, frequent

thick porticn remaining is placed in hot sulp acld
which burns up nearly everything except the parafin,
The Iatter {s then pressed and purifed, This Is done by
dlssolviag the parafiln i & hot mixtare of alcohol and
ethor, which causes the deposit of the paraMa in deautl-
ful fakes, Pamffio is also obtalned from peat and from
2 soft coal found tu Sco land,

C. F. asks (1) if there is any rule for lining
op shafting from the main shaft to other parts of the
mill, 2. Isthere a rule for cotting beit holes through
the floor? Anawers: 1. With pleces of fine cord and a
square, llnes can be 1ald oft, parallel or perpendicular to
the ne of the maln ahaft. 2. By making a dlsgram wnd
fnding the augle of the belt, the positions for the holes
can bo avcertained by uslog & striog and & bevel,

M. H, nsks: With 6 foet head of water,
what sized turblne water wheel will be required 1o

blowieg off will be advisable,

A Y. S says, in reply to the question of
the advisability of haviag fewes tecthin a saw: I would
say yeu, (Or two reasons ; 1he first is that, kaviog wmore
room for sawdast o the cut, power s savad ; the secoald
is that It takes less power tocut one elzhih of an
foch with one tooth thaa it does to cnt It with two, for
the front cut of one tooth Is e same 1o both cases;
and if the sldo cut were the same In both, one tooth
would take but half the power. But If It (s twice sa
great (wnd It cannot be any more), we bave asaving of
vne front cut,

AL S, says, inanswer to G, F, C. who asked
for & description of the clectro-plating process of Pro-
tessors Jacobi and Kleln: Professor Jxoobi states that
dupoalts of nicke! can be obtalned Just as well from

pump water throngh 1 Inch plpe 1500 feet long up
to 10 feet elevation 7 What Kind of & pump ahall |
ase? Answer: It depends entirely upon how much
water you wish to deliver per minute. That belng set-
thed, you can fad tho size of wheel required, by examin.
ing the elreular of the water witeel bullder. By consnlt.
tng our advertising oolumney, you will ind the names of
pump makers, (o whom you ean welte for further lufor
mation.

M, M, anks by what process he can harden
gont or Germnn steol plow molis, s lneh thick, to muke
thgns 0f eyorc tomper nnd ox hard as possible. Answer:
(8w it probabily o dimeuie to hardon the motal without
retorts, but posdibly Wie following wethod, If carefolly
gonduoted, Wil nnswer: Cout tho moetal with preusalnte
of potiall, mixod with dour pasto, Whon Itis drey, cover
1 with CIAY Lo Keop the potash from coming oft, aud
Hent Lo b bright rod,

O G onskes 1 T slnked e injurions (on
horee LEsprinkiod on tho Baor i Wis siall 'to kesp orstop
tho bad wnall that ftnall stablos * If so, what cun |
weo o pleoe 00062 2 1 want o 4 iorke engine that will
Burn woot or conly Whoso 1nake bs the beat #  Elaw muol
will suchonn engloe wolgh? 8 Town goal ta 84 por tun,
and goft wood (e 88 por vord g which i the cheaper? |
Wihat DOOK contalns sugravings of the Intost nud best
glevtrical maohines, for wolve power? Answors: 1.
Une ehlorido of Hine or varbolio neld. 2, Consult our
advertistuy columna for lutormation as to makers of
engloes, Anvugioe and boller of 4 horse pawer will
weligh frou 1,500 Lo LR b, i cost abiout #80, 4, Un.
1osn tho 0ol In of unukaally good quality, wood will be
the cheaper fuol for you to uke, 4, Noad's *Text ook
of Electriolty,” Gaoot's * Phywios,” and Sillwan's
“ Prioeiples of Physios,” all gontain (iusteations of ro.

gont foris of vlevtrioal vnglnos.

oiber Gouble sulohate of nickel salis as from the sal
phate of nickel and ammonia, Ha remarks further
that the deposition of nickel s 1econds far better by the
appieation of an anode made of pure nickel, than dy
tho saturation of the solation with suk
phate of nlckel and la, eto. Prof Kicin sass
that, tn the Lnperial pristiog establishment, the proces<
of Booquérel (published (n 1563 In Compler Nendua) is
wppiled, pamely s & solution of 4 double salt of niokel
and wmmonts, modified by the faxertion of & alokel
anode, There (s no necossity of particular ears or pres
cautions for avolding tho prosenos of teaces of alkall {o
the solution ; on tho contrey, experieton has proved
hut rogular dopostta will De obtalned from solutions
containing conaiderabile quantitivs of siiphate of pots
Waaa oF sUIpLutg Of soudn  Boe * Buslovas and Pecsonal™
column in this bssne,

€, A, says, in answer to BOFC OVs question
for somerhing vhat will provent rts from goawing s
Lellows: Skunk's ol) [s the anly preventive | havae ever
fonund, and U have porfoot confidence o it for the nbove
PUrpost, I8 b perbaps senres and hand to obtalu, owing
to the Maagrooable sl whide remtlng (8 from tho aus
fosd's Heah,  Bat 1 fee! Justiied tn recommending it Tyr
the above pltrpose. (L DGt ooly prevouls rats aud mleg
frois guaw.ng hellows, buk 1ty axo ought to be apparent
1o caroless farinors, who often leavse thole harness, sad.
dien, oo, whereyor thoy ase thom laat, Skunk's o1l (s a
Aure remody (0 all cases, s to animnl will chow o gnaw
Tenthor where I prvsont, aod 1 not disagresable to
tho user, 16 has e oF 0o tendonay 1o rot the materinl
B whioh It I8 wead,

FLAL M sayn: Tooreply to AL T Q0% ¢
about hin witer hot rl-lnnh}l the wuralng to lhe“o‘:';{
Dight fom gano an (6 was At night, T will suggest that
thore v dintiiation along the piges betwesn the boilyp

Sea bt el

and the engine,
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L shaveltul 6T o0st LY A8, vl b rght, 1n-

eanting & thin plate, I never
want to
and

Srientitic  American,

FRpLALy saturated, whils at the polnts the reverse Ix the
Mensn, Kow i, aftor rondering the fle chemioally olean,
A8 In reguisite, o dolioate tonoh of roalsting mattor conl)
B appliod to the polnts of thowe teeth, the aeld nation
wobld be retarded untiienough metal ind boen romoyed
from the grooves to ronder the process successful, It
would neod care and Aot to socomplish It, but I belleye
10may b done, Purhaps 1 an acenrstoly roond rabber
rollor wore very sighily groased with tallow ann panned
aver tha Olo after tho manner of the printer, or (f antlve
TABOAr were dimolvod tn blaulphide of carbon and (n
wiantly used, the experiment might be swecessful ;
It would depend on the sXil) of thy operator. The
AOI WOnld certainly have to (aud would) evsep wndor,
ANl would not go through, the protoctiog subslanos,
RIVInE te (which (8 always an element 1o ohom:
Itry) for prolonged sotlon In the grooves, before
he polnis become sharpenecd, without reduetion of
bongth,

on a Hitke p ;” s
OH & very hoavy ecasting,
"I:tll.«m‘m 8 or 0 of sand, If the
wormy. nwmmm.m sand mold, pot
‘woash that haw been strained unt{l the whole will be s
uuﬁ%@umw: and leavo & conting | oruse
olasses wator tnatead of the clay wash, putllng tho
Dlack wash on with a fne brash, then “sltek* with your
tool. If there are cracks fa your dry sand mold, 8l

them wp with & putty of charcoal and oil.

N J tod. V. D's query for a
m‘: :.ml}‘.“t: g}.l::oodx First rab lh:‘ wood with vin
cgar tn which 0ld natis or fron Altngs have laln for dor
& woeks; thon streak It with extraot of togwooll. The
yoocess of the fmitation depends on the sxill of the

sperator, i

v&: In reply to C. R., who asks
%mﬁ m&l),';ﬂ give him tho original
sod us form. The Pharmacis (Chicago) N1,
.23, contains the following harmless subsiitute, by
Puscher of Oermany t Dichromate of potassa two parts,
nixed with saltpeter ohe PArt and sugar three parts.
Press into & tinfoll one, 8 1tile opon at top,

A\ to J. H. W.s que
e e ATl of e wpite 1 Vo
244 300 gallons of water to 10 gallons of proof spirit, the
#quor will bp 8 under proot, or 2* (real strength) by
Tralies' hydrometer : and (tx apocific gravity would bo
9787, peovided no contraction took place. To allow
< or this contraction ft will be necessary to add, to 10
Pllons of apirit at proof, 1007 gallons of water. The
1o sumbers added together 100.£100 T 200 gallons spirit
25° by Tralles; apoolbo gravity would be 76, 1n
Jnswer to question : How many gallons of wator are ro-
juired to reduce 100 gallons of spirit at 8* above proof
‘o splrit 2 below proof ? By volume it will requlre, to
reduce 100 gallons of spirits & above proof to ¥ below
Pproof, 100 gallons of water. But there wonld not be 20
gallons of 1he new compound, owing to the contraction
which takes place wheu alcobol and water comblue. 1n
order to allow for the contraction, the spirit must be
reduced by welsht or apecific gravity. For reducing 100
Ballons of spirit @° above proof to 2* below prooY,1 &
$sllons of water sre required. The two numbers added
together, 1004104 =200 gallons of spirits at 20° below proof,
1t wil] be noticed that 204 gallonsof fluld have been used,
yot the product {2 but 200 gallons, showlog a contrac-
tion of ¢ gallons. 100 gallons of spirit at €0° above
proof, and 10 gallons of water will pol make up
200 gallons of the new mixtare; they will yleld but 186-15
gallons, Dut the stropgth will be rather higher than 20¢
below proof. In atswer to the question: How many
gallons of splrit at 60 below proof will It requlre to re-
duce 40 gallons of spirit of 90* above proof to & spirit at
proof? Forty gallons of spirit 90° above proof, added
Lo 8 gallons of spirits 00* below proaf, equal 100 gallons
of spiriis at proof. Thus:
4L gallons 90° above proof contatns,....56 proof gallons,
W * o below SRS o

100 gallons st proof. 100 proof gallons.

J. D. T. says, in answer to J. H, R.’we
08 10 measuring the contents of a partly filled : ln-
wr called tage rods sre kept by nantical in.
strument snd hydrometer makers, and are used by
lquor dealers. By the sse of them, the contents of a
package partly full can be ascertalned, provided the fall
capacity of the cask Is known; If not, the package
must be gaged, after which the wantage rod is used to
=4 the deSciescy.

R. J. H. says, in reply to J.J. P., who says
15st bl telegraph line of 200 yards leagth won't work:
1o case of the absence of gas or water pipes or a pond,
the trouble cati be remedled by uslog s metalllc cireuntt,
that fa, put up avother wire on the same poles or sup-
ports, issulated from the first wire; this ts the proper
way to doft. Short elreut be warked
folly 1o connection with the esrth ; Itis s very popular
fallacy to suppose that the earth acts a4 & return con-
ductor: the earth merely acts 34 a condenser or reser-
voir, and & battery ts meorely an spparatus for drawing
electricity oot of the ground (o one place and forelng It
ia st anotber. Whea these polnts, ground plates, are
Yery near cach other, the battery force required s as
much as if they were & great distance spart. There Is
probably soother difficulty with his loe, sed that is In
the sounders themselves ; but a8 no number or diameter
of wires Is gives, I cansot tell him how to remedy 11;
bat I will quote the fund. ! rule of p feal lne
equipment, namely : The maximam magoetic or work.
1og strength s obtalned wheo the sum of the reslstance
of all the magnets is equal Lo the resiotance of the rest
of the clrenll ; that fs, i this case, the two magnets
Bt BAYS & resistance equal to the lae wire and the
Battery, snd 1t s not probadle that such Is the cane, if
ther have only 20 feet each. 1o the sbeence of spparat-
4 for glectrical messgrement, J.J. P, can only get at &
muthematical conclusion by reference to tables giving
Foslstance of wires by their size or diameter, which he
will 4 16 a0y standard work on practical telegraphy.

H A, in reply to many queries in
B e 2 many aperies In
ORI ORE, MM L0 be IhiK, Lhat the action of acid redu-
€08 (e acule angle, which the cutting polnt of the tooth
#unm—mm 1hat of & squared tap

8¢ file has none of the nseans of fores which ron-
 Blunt tsp effective. To illustrate, wo suppose a

, the canting will look clotdy or
eharcoal In & dish or pot and add clay

OOMMUNICATIONS RECEIVED,
The Editor of tho SCIENTIFIC AMBRIIOAN
acknowledges, with muach pleasure, the re-
coipt of original papers and contributions
upon the following subjeots
On Rotardation of the Barth by Tides, By
0.
On the November Meteors, By D, K,
On Cloansing Inorusted Bollors, By 'TI'J.A.
On a Refractory Silver Oro, By I, 8,
On Iron Tie Rods. By B. M.
On the Spleon and Electricity, By 8.W.J.
On Corundum in Pennsylvania. By J. L.
On the Million Dollar Teleacope. By S.HM.
Jr, and by F. D, J,
On Professor Haeckel on Embryology. By
A MW,
On the Bodies Associated with Bieln's
Comet, By D. K.
On Industrial Edueation. By 8. C. Arm-
strong,
On u Cheap Fire Alarm, By A. N J.

Also enquiries from the following :

AG~E L E~W.I 8 & Co~M.C~D,C~J.W.H.
—P. K. F P, C. D=1 W, C=W, MeC.—W. 8.
Correspondonts who write to ask the sddress of certain
manufactarers, or whore specified articlos are to bo had,
also those having goods for sale, or who want to find
partuerw, shoula send with thelr eommanications an
amountsuflicient to eaver the cost of pubdlication under
the head of ** Bustnoss and Personal,” which is specially
devoted to sach enquiries,

MINERALS AND FossiLs,—Specimens have
been received from the following correspond-
ents, and examined with the results stated:

A. H.~You aro partially correct in your conjoctures.
The most interesting of your speclmens s No. 6, which
15 & apirifer granuliferus from the Hamilton group
The organic matter and lme have been leached out,and
only the eartny matter remains, which is, In this case,
fine grained sandstone, You will find this species fully
described In Dana’s *Geology.” No. 3 contalos iron py
rites: the black stronks are fmpressions of plants, &t
are {nsufficlent to detenmine what specles the plant be-
looged to. It is probably from the Hamilton group.
Will you plesse {ntorm us in what county of New York
theso specimens wore found? No. 2 Is only quarts, as
yOu say.

! L. F. L=Aunargillaccous yellow ocher ; it would doubt-
less answer for a cheap palnt.

[OFFICIAL.)
Index of Inventions

FOR WHICH
Letters Patent of the United States
WERE GRANTED FOR THE WEEK ENXDIXG
May 27, 1873,
AXD EACH BEARING THAT DATE
[Those marked (r) are relasued patents.)

Alarm, automatic fire. H. L. Brown....ooovvvniaans ¥
Alarm, portable burglar, J. H. Thorp.
Amalgams, quickaliver from, M. B, Howard.
Bar and hook, clevis, B.GIbbs.........ovveen.n
Bedstead, wardrobe, Hunter & Van Sickle.
Billisrd cushion, W. 5t Martin...........
Bleaching Mquor, H. Deacon..
Bleaching resin, A. K. Lee..
Boller, wash, J. Adama. ..
Boller, wash, J. W. Demlog.
Book rest, L. Tarring. ..
Boot, LEAl......ccc000,
Boot, moceasin, E. A. Buck.........,
Boot bottoms, tnolding, 5. W. Baldwia, ..
Boot heel blanks, making, C. W, Glldden
Boot hoals, trimming, C. H. Helma (r).
Dottle wrapper, A, E. Francls. .....,
Brace, shoulder, N. O, Burnap..
Bracelet, Gt & Cook, .......
Bracelet Joluts, J.B. Black.
Bracket, sheiving, J. V. Melgs. .
Buckle, harness, C.C.
Baliding, Areproof, J.E. Mulford,
Daroer, gas, . Andreae..............
Button hole cutter, Tebbets & Nuttin
Can,ofl, . Keller. .....oiviiiinrrnnnnns
Car axle box, IL E. Marchand. .,
Car axie, milway, B.N. Allen
Car, dumplog, T. Bootsmann,

; gu‘mm- 3 the acid acts on one
o KEroove between the teeth oqually, If

b Sngie of sbout (37, & will be seen, by any one
0088 (0 prove It, That the Srat cut of the ncld, or
ok une side voly, bas Jowered the polnt of the
ble tho distance of the depth of the perpendic-

en the eflocts of the acid on both sides
the best resalt will be s right
polnt. 1o the grooves, the actd has o far
Propertionally, to set on, and becomen

Car hanging signal cond, rallroad, J. ¥,
Car, rallway freight, B Gordon, #r -
Car ventilator, etc., pocket, J. B, Timberlake 119,00
Card rack, Danforth & Winchester, .. .......

Carrlage clips, swagtog, i, It Miller. ... ;
Oarriage curtaln fastener, N M, Terry............. IWAS
Carriage protector, G. B, Brown 190, %4

Carriage spring, T. Morgatroyd
Oarriage spriong, T.H. Wood. ...,

PN ceerees 1000 | Shiears for cutting paper,
L. 180,08 | SNIp'N rgging, thimble
L. 10008 | 8hoe nall, g, FL Paln
L 100,290 | Sklny, maehing for h W W
Loamarr | Blede, reneh for bob, . W Nmith,

10,210 | Slelgh runner, J. W.& B. W, Karn,,
tug eompounit, C. Cox.
p Bpark wrrester, K. Lannay. .,
LA | Btaves, oto, Jointing & W, Goorge
L. 190,47 | Btorootype plate holder, C. 11

Cask, beer, M. Solte veh
Churn daster, 0. W, MeCormiok
Churn, rotary, O, Walker, o,
Olggar maching, 1L 1, Tylander.
Coftere roanter, G, W, Dobean, ...,
Cotoring metal, J. RINLE,, oovvviini.
Cooking utenstl, K.J, Spragne. .
Oaoler, beer, J.Glmbleh, ., ...,
Corvot tastening (4, 0, Bennollor,
Crnile, wolf-rovking, O, Holre,
Cultivator, P Long. .,
Curtaln cond fastener, J. P, b
Cortaln cord fastener, M, Lull..........
Cutter, reversibilo rotary, B, V.O'Noln
Dok and ook casn, J, A Payne.....

. DAL | Blove, base burning, ¥, W. Born
veveesee 110 | Blove, hoating, D, N. Mason
Dovetnilng maokine, A, Davis. Lov 180,200 | Steapw, ote., eutting leather, J, ¥ Holll
Drawing board, 1L AL Moyor. ... seveeninnass M0ALL | Sugar, salt, ote,, drylog, D, Los,
Drawing, devioe for teaehing, A, O, Covell.....,., 190,257 | Sugar, salt, ote,, deylog. D. Leo.

19,447 | Bwing, hobhy borse, J, A. Crandall.

Drawing frame stop fon, Wrigh & Th
Pogw onrefer, B MO0, . viviniiiii
Enging uwnd saw il steam,
Boglne platon valve, stesm, A. Bauma
Engine, steam, Nieoll & Naollman,,.. Telograph, clectro.magnetie, G. D'Intreyil
Kogine valve gear, Tesseymen & Howsed. ........ 1042 | Telograph Jine (nsnlator, L L. Taten.......
Kavelope opener, G, 8, Hastings, Jr. .. o VS | Thraahing maeline, L T, Barton ..o eeieeriais or
Excavator eareder, J, Willlams,
Eyo glass, A, D Anwel) e
Fancots, eto, inserting K, A, Watte:
Fenco, Nood, A, Orvis
Fire arm, breeeh load)
Fire arm, breech loading,
Fire escape, . O'liren, ...
Firo orcapo, LMereitt, o
Flre extioguisher, J. 1. Stllson.
Floor ¢lamp, J. G, Rogoers. ...
Friction weehaniam, 1. Chflson, .
Fuel, ete,, artifeinl, A. Derney. “
Furnace alarm, blast, E, Davis........
Furnaoe door aund bit, J, G, Haboerneld,.
GRItOr, W LOY0uaits searnerrsscanans
Game table, 8,8, 8ohindler. .,
Gate, nursery, J. W, Doughton.
Generator, vapor, W, Wella, . ...
Graln cleaner, 8, Moore. .,
Graln, nuts, ote,, olenning, J.
Gutter, metallle, T MeClunle......
Haruess saddle pad, 1L Lerew..
Harrow, J. F. Gazley..........
Harvester, C. Craok, (r).
Harvertor, C. Crook, (f)....
Harvestor, J, F. Solborling, ..o
Harvester, corn, J. & W, Carrothers..
Harvester dropper, N, Johnson...
Hatchway, Follett & Nrumme)....
Heel bressting machine, V, K. Spoar,
Heel stiffener, L, O, Crawell......
Hiuge, 1L, D, Dradloy, ...
Hook, lower pot, ote,, 1,
Hoop dresaing machlne, 8. L, Heywood..
Horsoahoo nalls, making, E, W. Kelley.
Horaeshoo nalls, Anishing, 12 Boss......

voo 10016 | Truok and wardrobio, combined, . A, Payne
v 150410 | Trook, outeh, 11, €. FABOE, . ouovisiiiirerrmenrs

<12 199,20 | Umbrella and cane, combined, T. 1t. L,
coo 1003 | Unitirella tp rotatner, Lushy & Winter
s 109,821 | Valve, Hquid sesled, L. Winterbauor, .

« 180,124 | Wanhier, ore, W. Mooper...,.........
159,405 | Waahlog machine, B, M. Hodgson..
139,303 | Washing machine, J, J. Taylor..

5428 | Water wheel, 8, T, Teachout.,

.. 19%7| APPLICATIONS FOR EXTENSIONS,

::;‘, Applications have been duly Aled,and arenow pending
poeypeds for the extension of the following Lotters Patent, Hesr-
‘”:m Ings upon the respective applicatious are appointed for
> tho days hereinaftor mentioned:

25,159, —Na1L Macuixe —~D. Dodge. Auguat 8,

139,257 | D30 ~MaNTFACTURE OF InOX. B, Lauth. August ¢,
.. 189,250 | 252, —Evastio Hose 1oaixe.~J, O, Doyd. August 13,
eer 150,531 | 35,900, —NA1L MAOHIXE~D. Dodge. Augnst 13,

L0 139,332 | VAU ~WIRIx0o JOINTe~A. C. Mixon. Aogust .

WA —Scares~A, Turnbull, Auvgust 21,

EXTENSIONS GRANTED,

24,101 ~PraTrons Scare.—~F. M. Strong, T. Ross.,

2,182, ~Crax ¥ xLING Boor Sores.~M. Wesson,

189,955 2A,10.~Gas Reovraron~E. H. Covel.

159,903 | 330 —Hrpzocaxsox Varoe Arramarce—~E. HL.Covel,
19,38 U2 ~CurTivaror.~R. M. Mclton.

189,280 AU ~Cax SEaT AND Covon~T. T. Woodruff,

Iron, steel, ote, treating, Skinner & Goodson., .., 129,835
Journnl box, Jo A, AlLhoure, . ovvinvienans
Lamp extioguishoer, I, Lange... ...
Lamp Hghting apparatus, M. A, Lynch.
Lamp, street, Jacobsen & Burger...
Last and shoe holder, I%, J. Tayman
Leathor cutting tool, J. Demarost. ...
Leather work, seam for, 8. W. Shorey.
Locek, hasp, A.B. Smith....oeeeeann s
Loom flling fork, J. H. Knowles.....
Loow for wesving piled fabrics, E. Plekf =
Loom shuttle box mechanism, R. 8. Goodyear,,. 159,554
Labricator, H. V. ATKef..oe.oveersneenennessess 10,085 [ GO0 —~CARrET ~C, A Righter, Puiladelphis, Pa.
Labricator, E. MCCO¥..uruoaeeraranrsnnss o 12407 | 056 & 6,657 ~Froow Crotms.—C. T. aad V. E. Meyer
Machinery, preventing notse in, G. Ames.......... 19,27 Lyon's Farms, N.J.

Mechanical movement, E. E'ckemeyer,.... 13,179 | S8 ~Cmarn Fraxx.—B. J. Harrlson, Xew Yorkeity.
Medleal compound, J. G. Hucks. ....... . 1mns | $40.~Srocxixa Fanuic.—M. Laadenberger. Jr., Phlla«
Mill, rolling, H. R. HIBKIeY-.....rveeenns samyie] 2 Selads,Te
Mortar mixer and grinder, E, Spaulding.. o 150,538 6,080, ~Cars—M.

denberger, Jr., Puiladelphls, Pa.

Motfon, ducing, C. T. Ch BT 6,051 10 660 ~FrLoon Crorus~C. T, and V. E. Meyer,
Musteal instrument, M. Cannon... B Yo PP vt L

Neck yoke, P. Epler. . 13,350 €06 ~Srocxkine Fanxte —J, W. Parks Philadelphis Pa.
Nut lock, A. Porter. .. L. 1.5 l.ﬂp:u:—smuxo Fanxios~C. Button,Philadel
Pan. dish, S. Lafferty.... . 199, oK M

R I T ,,g 6,079 L0 6,036.~SCARY £8.~C. Dutton, Phlladelphis, Ps.
Paper clip, M. A. Wheeler........... v 139,25 | 11 —ORGAX Ban.~L, K. Puller, Brattichoraugh, Vt.
Pa laying J. W.Sayder.. .. imm u‘.!‘;-Onu Case Exvs~L K. Fuller,Bratticborough,
Peps, cutting out, J, D. Vianedge............. « I . -
Fhotographic chalr, child’s, M. H. Prescott, Jr.., 12,22 | $7.—0oAx Case~S. Hayward, Boston, Mas.
Planter, corn, H. A. Sharp...... s vemnaceeserses 150,200 | $480—ON0AX Casn Exva~A. Hayward, Boston, Mess.

. 1930 | 681, ~Care. M. Landenberger, Jr., Fhiladelphis, Pa.
.. 195ms | 6082 & 6683 —Froon Orotas. —J, Barret, New York eity.
... 190251 | 688 —SLATE Fraxs.—~J. M. Cofin, Danlelavilie, Pa.

.. 139,302 | 609 ~Coox Stove.~R. . Finch, Peekekill, ¥, ¥.

ceres 1000 | 658 —BraCKET.~A, D. Judd, New Haven, Coun.

.. 199,229 | 6687 & 6,688, —Canrxrs—~T. & Kerr, Philadelphis, Pa.
Printing type, D. W. Bruce........... .. 118,55 | 6.6%.—Srocking Fasmic.—).* Landenberger, Jr., Phlla.
Puddiers' balls roller, B. M. Bassett e 190356 delphia, Pa

Palleys to shafts, securing, W. B. Van Voorhis... 139,382 | 6,60, —So0a Arraxatrs.—J Foleacham, Newtoo, Mass,
Pamp or s3ringe, haod, W, B. Robins ... 13253 | 681, ~Froon Crsra.—J. Mcyer, Lansingburgh, N. Y.

Flanter, corn, D. ¥, Taft . ...
Flasterer’s fioat, L. A, Goodseil,
Printer's quoln, C. W, Ames............

Printing press, plate, Howard & Danty.
Printing press, rotary, S. H. Bingham..
Printing press, stop cylinder, H. Barth.

Pump, steam yacuum, W, Burdou. .. ... .. 13,2 | 6,692, ~Coox STovE.—J. Peckover, Clncinnatl, Oblo.
Purifer, widdlings, Hardenbergh ef ol .. 13,58 | 6,83.~MoxuMENT.—J. Sharkey, Brooklyn, N. Y.
Fuorifier, middlings, N, Lacrolx.... ...... 139,097

oy TRADE MARKS REGISTERED.

... 1 | 1IN —Fruxrox Drarr, rro~HR. R-¥armer,Danville,Va.
e 100301 1,511 —~MEDAL~Hartell & Letchworth, Piiladeiphla, Pa
.. 1075 | 197 ~Sarve—L. Harwood & Son, Warren, Mass,

... 199,270 | 1,409 —WaToN GLlass.—J. B, Laarencot, Hoboken, N.J.
. 199,57 | 1L —Smezr Inox.—Marshall Bros. & Co., Phlladelphla
1275 —Prow.—J, Oliver, South Beod, Ind.
1L29%6.—SarT~Stone & Spencer, Syracuse, N. Y.

Quarts mills, feeder for, T. A. Cochrane.
Rallroad frog, J. Brahu. ..
Rallroad frog, Skinner & G
Rallroad rall Jolnt, G. A. Sturges
Rallroad awiteh, C. D, Tisdale. ...
Rallway signal, electric, Digney «f al..
Raker and loader, graln, G. 8.
Refrigerator, M. Shaw...
Hibbon block, W, Obris
Iolllug blooms, machine for, G. W. Billlogs
Ruche holder, J. V. Bockwell

1% ~Croars, k1o ~Batehelor Bros, Philadelphia, Pa.
1.7 ~Bovmnox Wiisxy .~ Livingston, Albany, N.Y.

Safe, fireproot, N. Constable. . . 1.9, —~Fisa.—The American Sardine Co., Now Yurk city.
Sare, fireproof, J. K. Mulford. L. 1At | L —~Fies, x10.~G. & T Baruett, Phtladeiphia, Ps,
Sash and door clamp, T. 8. Urle.... 135,251 | 1,292 ~MEDICAL CONPOUND.~E. R.Barnham Chleago I,

Sash holder, 8. K. Totten, Jr. (r)...
Saw B Bcholfield, .. ovuerriennnnnnnns
Saw mill head block, A. Rodgers, .
Saw, scroll, E. A, Walker

128 ~MEnorx . ~Facite Balm Co,, New York elty.
1,290, ~Warre 2150 Paixr. ~Wadaworth Bros. N, Y clty.

Saw, ete, sharpening, E, Duffy, . -

SCHEDULE OF PATENT FEES:

Saw teeth dlamonds, fastentng, T. Smith On each Cavest... en 810
Saws, haoging, 1, W, rown.......counene 825
foalon, druggist’s, Cyrane & Relohardt,. 19T | On dltng each application fora Patent ’H"’--o'15
Bottee, J. & B 1, MOlEar. ..oovvirnrennes 150559 | On tsauing each original PAlOBL, . oocreeseasarsasass S20

Sewlng machine, It Chandler. .........
Sewing machloe, Henderson & Wright
Sewlog machloe, O & J. ¥, Webster
Sewlng machioe cutter, L. H. Allen....
Sowling machine folding gutde, J. K. Earle,
Bowlog machkine shuttle, G. Rehfuss, ...covnees

Sewing machine tock creaser, W. D, Rane.....
Sewing mackine tucker, J.H. Bean (1)

1to C 1eat of Patent
On application 1or Relsaue. . coveane
On spplication for Kxtension of Patent..
On grsnting the Exteuslon, ..
Un fling & Disclalmer. .....o sa
U an application for Deslgn (31§ year),
Un an appiication for Design (7 years).,

Carriage window sash holder, 5. K, Tult.‘l‘n Je.(n)

Bewlng machioe 'wax thread, £, E, Bean (). 5,42 | On an spplication for Design (M FORTU) . Livnnnnnnis
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T s Gun earringe ar ar y R
"‘LLSTR‘\ l [0 S. 4 u)‘ullq 5 N 14 olavator, "'_‘.'."" 168 |":::Ir:m“\lunll(m tho vurl, nis- | Banke, the At ; Car conpler, Improved. ..o ¥ J “-"'“-- ll"(
Gun 1ock, safety, MADOLOr s, e 2 | Btomo ddbisseesivivaier voiteassns 27 | Barowotor, s gligaotic. Car conpling, antomstie ... " “f’" b" an
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nm’l and other Speclal Mach rr, No one

pecd a»ly hn 6ot alreadv ssecesefully managed

rigid and fleu\ulcuu systom of

plece vni. ud 'Io could not npl'\‘y introduce the
same Into sdvertisers’ cstablishment "

aod lmnuull,. overy

. Ind«uun-l
ticall ch of the bus
m‘méo':fc B TeRRIred o e .'r'- f.'a"-:.'q"'.".':
ml‘lkl’.l.” uwv‘ﬁu u, llo tee

.l"' vortespondence,
w :u-n go of Yoreiga .an.
1 DOt hls 1s by Do HeRAS B Mne gla mon,
Kmen are at present empio n’

slderable

went would be oOffered 1o & roally rn-r'ﬁlc e campe

tent mon, sod preference given 1o one who would
re his intereat In the wollare of (he Company by

utocrlmu for a pumber olll aros, Kogagerient for

3oﬂ years, State Hef ru particulars of past expo

&':f:h "“L“ uul unclose " ologr -lnh

qulre
feturned forihwiih) 10 W. 1l
ew ¥

GENTS—Most fortunate chance to make

Ut con-
Induce

’ 'u{ n "M::o:'.x‘l l«a.lm woekly,
 AD '
Aadress r&uro‘ 45 Broadway, New Fork

IEOTT LATHES, for Broow, Rake, and
Hos Haodles. 5. C, HWILLS, su,ounlum M N.Y,

PIPES COVERED

r cent. in fuel

STOS I‘BLTING COMPANY,

EF Asbestos (o al) quantities and qualities for sale

Kadress | L &

110f every slze ‘“N“”‘i

ing the maximumn of efficiency, durability and econ- |
They are |

Bend for elrenlarn

O FouU \Ill RIES, Factories, Ropewalks

wr sale or lease, bloeks of Lota.with balkbead

watorfr ”.v Loaw prices,osasy terms, S.OSCHIEFFRALIS,
15 East 2th Streel, Now Yuik

FANTED—Wark for Lathes, Milling and

dcrew Machdoes, P'remses, &¢. G, K PARKER

Mg of light Machine work lr. ron and Iruu 0T &1
Mu |. rry Strect, Nowark, N

0 '} M
Machinery,
Wood and Iren Working of overy kfod. Leather and
|..‘n,vv|"“l1.,'_,lllrl~ W Ial“!'\l"ll &e.

GRO. FLACKE & H-,l.:lx.ul TR N

(‘old Rolled Shafting.

et Sk -' Ing ever made, constantly
., Turnished (o sn)y lengths up
ug and Seifolling adjustable
LORGE PLACE & CO,,

pers Street, New York

Sturtm mt Blowers.

stinn, constantly on hand.,
GEORGE FLACE & CO
Hireet, New Tork,

TIME DE-

large Corporstion

and most perfe

Hange:

121 Chambers

UERK'S WATCHMAN'S
TRCTOR <lmportant for sl
Manufsctunng concerns—capadin of eontrolling

may the »ll i Cf s watehanan or

and
with the atmont

rurnlmln.n the e reaches Gille nng stations of his
heut, Eend for s Clrcuiar, E. DUERK,
0 Box Ur,. Boston, Mo
N. B=This detector Is cavered by two U, 8, s-lvnl .

Parties waing or selling these [ostruments ‘llh-ml au
thority from me will be dealt with acconding Lo law,

OOD-WORKING MACHINERY GEN
emally. Spectalties, Woodworth Planerssnd Rich
trdson’s Patent mpru\rd Tenon )hrhlnn
Central, corne r Unlon st., Worcester
NITHERRT RUGG & RICHARDSON.
14 Sampies sent by mall for 30 cis,, that nun quiek to ¥
s, B L WOLCOTT, I'llhl!hlm Sauare, New York,

SOLUBLE GLASS

FEU (‘ll'l'\\ ANG

SR. .'H (nllr Street, New \'orl.

, ki

OTIS QAFETY HOlel\U

Machinery.

¥0. 348 nuo,aﬁ\'.ﬁ'. 8BS0k €O

HAMPION SPRING MATTRESS—The
Istest and Dest improvemest. Do you want 2
bealthy and comtortabie ? Herelt is. The softest,
easiest, cLespest, most popular, and duradle § Bed
in markes. Sold by all lesding dukn. No stock com-
plete \l..nlout it. \\’bnlr compomi

ltd ure is equally
d.mributed_ Ea: l moved o about the house.
Can be lifted, uxmed.wmlted up ke & Dlanket. Boths

wddes . No wooden slats, 5o straps. May
be useq on foor Iluout bedstead. No under bed re-
quired. Needs only half thickacss of balr matiress. The
regular size doubdle bed, m Hn oy § L, coutalos 1N
tempered steel upbolstery springe and welghs only 33
1ha, )low- springs Iur‘)mnv nwne) 0 Uds Ded than tnany
other. Warranied bolse Any slzes twalde 10 order
Send for pictorial cironlar, Retall price of double bed,
$13. Shipped, ‘y u.n:nln bed or quantity, to sll parts of
the werid. Liberal discount to the b . Agonts want-
ed. F. C, lﬂ‘ AC lu CO., Maxersy, 1R Chambers St., cor.

VAHEELIE

<
o

T[ R

TOBE THE BESTEVER INVENTED

ADORESE VORN_ PA

INDIANA STATE FAIR

AND

[ndustrial Exposition.

un the Beautiful Falr Ground r.n at Indianspolls,

|-mb-r Oth, unt il October 10N

» for the Recoption of Arttel u, \uuun b,

l" at NEW BHICK BUILDISUS, furabshed with
nm Ic Power, and laclosing more than AN K0 square
lﬂl of eahibition space, together with the Annus) Stock
Show and Trial of Agricultural hoplements. combine to
make this the grandest opportaoity for the dispiay of
Industrial Products ever presestod (n the United States.

820,000 IN PREMIUMS OFFERED,

Articles may be eatered for Competition or Exhl
bitlon waly.

Premivm Lista, with Rales and Heguiations, Mank
Appllr.lll)llill""llul sad other information, turaiahed
by sddreselog

SEC'Y STATE BOARD OF AGRICULTURE

= lu-lluup sitw, Tnd.
pURdHING e NP
" DROP PRESSES.

NOTICE

MInpLErows, CONX.
I hereby given to partios making Funching Prosses with
Automatic Stop Motlon, and to partios uslug machioes
of this Kind pot of our maaufactare, that they are
lufriuging & pateat granted 1o Do Grasse Fowlef and
George Fowler, April 17ah, 180, slpnce 0\!/1.4;'4 twoul
oue-yours abnd now o our pusseasion, The following {l
the clalm of the Inventon
* Combining, with the allde aud shaft of & power pross
iy eans 0f whichi (he said shaft s ehuse
10 revolve. a thechaulsin which oporates Autamalioally

and the wheel,
10 diseonnect 1ue sald whea! frow the shalft ol s certalh
polat sficr one revolution

THE STILES & PAIKK‘"‘SE"“ X ?:.-.

e
MACHINERY, 5P it lA

Andrew’'s Patents.

\olnlra.' ! =
evnt m
nnd m
u-aual ?‘['f:”.m%.‘::‘ Single, 142 1t0
eutr ™ : " -k 00 s 1
5 m'i. fhar B2t R L i
.\Il II lu -erla.

NDILEWS & BRO
A W ater Street, New York.

Darable, nud Economical.
send for Cire
\ EW & IMPROVED PA'I"TER.\S—HA.
) ol
= ks l:}w(l‘:-wtlc‘r:l‘;,-:l J. :L'.‘IT..A"- zc-nn. x.J,

ROPER HOT AIR
I’.\(.I'it COMPANY, D New Charch St New Ym
SCHENC KS PATK\T 1311.

\\ ()ODWORTII PLANERS

And Be-Sawing Machines, Wood sad iron Working Ma
'ﬁ'}n'rv"; | X - shiers, etc. JONHN B SCHE “K'
SONS, Matteswss, N. ¥, and 118 Liberry 81, York

GEARS PATENT

VARIETY MOULDING MACHINE

The nnl stmple, complete and rellable U mrl 'ln
Machis nown. Legality of Patents sasta od In Uns-
Ales Clrentt Cocrts. Lafringers who 4o not make
mmedinte setilements will be prosecuted. [ Nxax
prsiyEss. A, S GEAR,Sols M nulscturer & Froprietor.
Also Manufseturer snd Dealer inall kinds of \lmlm
and Mechanical Supplies, %6 -nébury S0, Boston, Mass.

oonfforeneces

i\ MoLDING, MORTISING,
TENONING & SHAPING
MACHINES;

BAND SAWS,
SCROLL SAWS,

Planing & Matslmm

MACHINES,
For RAILROAD, (:Al. nd .\on
CULTURAL ~u-\n. &c,
¥ Saperiortoa h Gse.

FAY &

J.A.F
chn;n O}Jo. -

“WO00D-WORKING MACHINERY.

Xew and lmproved Woodworth's, Danlel's, and Dimen~
stot. Planers, Moulding, Mortising, Tesonloz, Sawing
Boring, Upright mmn: Machines, ete. Machize Chiscls
ana Augers, M g Cutters 30d Farmer's Cele-
bruted Patent Matcher Heads and Cutters, con-
tantly on hand and made o order.

I BALL & CO. 2% Sallabury St., Worcester, Mam.

Q HINGLE AND BARREL MACHINERY —
. Improved Law’s Patent Shingle tnd Hyaling Ma-
chlune, -lmplrﬂ and best In uwee. Ao, Shungie Heading
and Stave Jolnters, Stave )n"n-lh‘vn lladlnx Planers,
Tumers, 8¢, Address TREV mc Co,, Lockport, N. ¥

WORKING CLASS SiALE g8 FEMALE,

$00a week guaranteed.
lunrc ctable em dp!m'nrn! at home, day or evening: no
8) required; fx”™) lostructions and valuahle ratkage
of :uo-h sent free by mwall. Address with ¢ cent rotum
stamp, M. YOUNG & €0, 18 Cortlandt 5t New York,

WHALEN TURBINE, Mo rxs 1o pnnnuu
Pamphiet sent free. SETH WHALEY, Sallston Spa, N. ¥ .

4

OLD ROLLE

SHAF TING.

The fact that tnis sdarting 384 T3 per cent greater

‘trength, & Sner finlak addis truer 16 Page thAs any other
In use, renders It undoadledly the most economical, We
Are also the sole manufacturers of the CELYBRATED Lot
LINs Pav. COUrLiNg, and rurnish Pulleys, Han rn ete.,
of the most approved -(,1«. Price lists malled on appll
tation o JONES & LAUGHLINS,
Try street, 34 and 34 avennes, Prttaburgh, Pa.
S, Canal i, Chlesgo.
rr“n:x- of this Shafting i store and for sale by
:Lu ANA & )‘IYZ, Boston, Mas.
GRO, PLACE & CO 126 Chiambers street, N,
i'lv» OF & WHALING, Miwspbee. Wia.

MPROVED FOOT LATHES
Sllde Bests, Hand Manens, Scro | Saws
Superior to all others. Selling every where

Catalogues free,
N L BALDWTY,
Lacoais, N.H.
ATENTS Sold on Commission. Send for

Clrealar. EN.GIDOS & CO & ll'd-ay.cr Wall Sz,

ODD & RAFFERTY STEAM ENGINES

and Nollers for Sale—One 1338 tn. Cyiinder, with
RO, Tabular Poller and Gxtares rmm-h-uv In perfect
erder—and one 11x2 n. Cylinder, with 3 H.P, Tubalar
Boller, Pump, Heater, &o., comp lote, has been used only
X mouthe. Address 7. G 10[\[' Paterson, N J,

JOR S

RUC
l< SALE—The ru.hl to manufacture and

Sell the Patent Stave Graln Baskets In the States of
Ohlo, Peunsylvauls, and New Yo Saud Baskets pro-
tcted by numerous rulml- tssued to Horace C, Jones
and others 3 A lllll'. ~Tt.l‘.. ‘\pplelol. Wis.

.\ul.r-:
Turbine Water
Wheels.

30 yenrs® cxpericace encbies me
to excelin (.ruiu)llu-oh‘lllndl
snd furnbsbing tbem reliable, eve
nomical power. Sclentise pamphiet
free.  GREO. TALLCOT, W Liberty
Sireet, New Yor..

\I) ATTERN & BRANDING LETTERS—SHARP,
ENT Ipurn

Flat or Roundisg Sarfsces—La stook, PAVE
.uxa e tor ,\R’tl { I\l ﬁt\\\r
WORK l'ERIIl RGH, WELLS &
§ Duich, cor, Fulton M \r' York

Agents wanted, l\u-lncnrnlnvly

$-25 A péY_! new. G.G.Suaw, Diddetord, Me.
| Improving the Harbor of San Francisco.

U, §. Exuixzzs Orrice, 30 Kearney At )

Sax Fraxcisoo, Cal, May i, u:.t \

fealed proposals, with a copy of this advertisement

attached, -u\ be received nan noon, Jaly tet, 157%, for
uu- removal of Riacon Bock tn this harbor,

weclfications, forms for bl-!-, usl all nuﬂun tafor

mallon can be -v\ulned at this oM

. MENY t.l.l.. Muut of l'.uu(nern.

$72.00 EACH WEEK.

Agents wanted everywhore. Dustuoss striotly
Sarcionlas free. A?dnu, J, Wosin & (‘<: lu.ﬁ.‘!""“'
or Saz?t Anenlas wantedt Almlmbqp.

1) 108“0.‘. .w.‘uu S48, Toung o AL, mak el and

ol for el et nnullo\-.nt U
G Putionian e & 0. 8itzace §0n. Fuctiaad. '"'“‘
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Srientific  Jmerican,

S —————— —
S st

ewr will be
B1.00 per hne for saeh tnsertion.
Aoad trertisements of the sama rake per Hine by meavr
urement, as the mpm.

1,000 IN USE

XHIBITION

OF Rocx DRILLING MACHINE§
\H 1 I
B e e et SR T
Stone Qunnlu of RD'W \ltl) BAL LF\ on
Crescont Street, Plitaburgh, I
On JULY

.-'3 T, a.
All persons Intere in ™ ATV nqnuu--l to

TTOS; with .\R'I'Ill IC KIRK, 18 Seventh St Pitts-

mmhpl‘::f ut d |='mrﬁ‘ Pow Y"CI;,I lroﬂlnﬁglnnt:l

der, a ances for blas cam

w)r‘l'lel‘gp&:‘l:;r?tr:e u‘nmull Machines, All Machines
admitted free.

;\RGAI.\'S l\' NEW TOOLQ—I.Arg« fnur

ndle Pratt & Whitney Drill, $400;
mu- Spoke Lathe, $10. KELLY, BOW B TOD:

\‘IO. 917 Markot Stroet, Phllndclnhla.ll

ANERIGAN SAW (0,

No. 1 Ferry St., New York.

Movable-Toothed Circular Saws,
PERFORATED CROSS-CUT,

\()LID SAWS,

IVENS & IIRO(DKBS PATENT
tric-Geared Power Press,

Jeitp BELT HOOK ™Rk
LZREENLEAF WILSON, Lowell, Mass,

HOUSTON'S PATENT
TURBINE *WATER WHEEL,

Simplest, Strongest, Cheapest, Best.
3 the test at Holyoke, In
£ lbc Houston gave the

nge ever

-hovrn ln . mlt&u test and

e highest avern rr

salts ever o bul-e.x o

m:lmellu ﬂ-err'hm

ting its superior-

ity over all others. Emer-

aon's foll report furnished on

:.ppuux.wn. Send for Clrcu-

MERRILL t HOUSTO\
IEOX WORKS,
=== Belon Wisconaln.

‘:L\“nﬁoﬁ_}'ou THE PEOPLE.
Underground Treasures.

HOW AXD WHERE TO FIND THEM.

b;.lu OETON. AM,, Prof. of Nat. Hist. In Vassar College.
A book for Land Ilol-url. Furmers, Mechanics, Specu-
tatore Miners and LaborersAnd allhowever uns

Telllng them plalnly how Lo seek for Nineral Treasures,
how to recogulze, distinguiab, and to know thetr ulne
= With s bit of window glass, 2 Jack knlfe, and common
sense, the owner of * lmbrgmvnd Trearures can dis-
tnzuleh aeariy all the minerals in the United States.”
In cloth, $1.50. >cn h; mall, post psid, upon receipt of
price. Circular f)
DL’eTl\ GILMAN & CO., Hartford, Cenn.

RON PLANERS, ENGINE LATHES
Drills, and other Nurmnl-u ‘roolo o! superior qtul
ty, on hend, and fnishin Yor lr

wale
tion and Price add NEW \' N
(\(HO. h:' llnvr:;.(,on: b ”A U}ACTUf;

L EACH'S Seroll aninﬁMnchmes ~—Cheap-

est and bost in use, For Illustrated Catalogue and

entinc,

e Llu und to 1. L BEACIL, %0 Fulton St., N, Y,

THE NECESSITY OF THE AGE!
To protect Life and Property from Destruction by Fire.
“sa THE TUNNICLIFFE FIRE ALARM
Will givenotics of a FIRE, at {ts very commencement by

& report as jocd a8 & mnsket, suficlent to awsken every
persos in the bullding in time 1o extinguish the fames,

ATHE ALAERM IS SIMPLE, SAFE AND RELIABLE.
E Price only One Dollar,
% I8 thiree Inchies long, su loch snd & quarter In dlame
ln.m €25 be Iunn-d 1o the celling of the :\mm bys
The CAL e a0 Arranged as to BING A I»FLL
ll the Janiturs room OfMoes af Hotels, or an the Outside
E‘ the Bafid) 1t s recommended and endorsed b
WEMINTS, SCIESTIVIO and m;-”n- )'lu .,\l-u‘lru'hé
O s of the NEW YOR
ARRD OF uornw'?f‘rrun who gave It thelr indl-
vidusl endorsement for thelr rupccllrc Companies,

(.-nu’mu Wanted forall partsof tho Country,
mple with urmd 0 and twao fuses tforgl. B
'1‘ & made wich Dealers nng large :z::-u:;w!-. Rer
UNITED STATES VIRE ALARM M'V'G 0.,
0oy 7 Brondway, New York.

ANBOM SYPHON CONDENSER perfects
and lmhulxu Yacuam on Mleam Engines st cont of
L8 valne, and by s tae Vacuum Pans are
nc--n -uboel Alr Pump. Send to WM,
« for & parsonal call, or

& on tAls page af the rate of
Mgravings may

HATION ALAAVS SL00Y

The
Linvos, ¥lannols, Canslmeres, Duoks,

Alpnoan,
ln\l ncrnhm- e

Address
I(OO‘I‘ ﬂ'l' M EN-
\'). Suih Biroel, SUIMEII COAT!)_ $1 to 10, SUITB. $20, 0Ys' va'ru 83 to $20 -
YW FOLk uMnER UoATs UITS, £30. ovs Suirs
Suirs, sd0.
e
Or"d(—l B SUITS $60,
— A \\ & BURR'S New 8ysrex von Arne-Muanvnn, of which thousands
oy y Wiy es, vnnblos p ol wrts of tha oo 0 Ony f th
B) ,“‘“‘!‘ with the .rn.xm'y of ll-u'l\‘l’nl: thie ::-‘1«“:") m’:ll Nt ::.\'l"-'\'“rl:.' o)

Yroee on application.

. CAMERON & CO., |

ENGINEERS,
Warks, foot of Kast 2d
street, New York Clty.

Steam Pumps,

-llplod 1o evory possible
Ly,
Soml for a Price List.

AMERICAN
Turbine Water Wheel

Haa recently been tmproved and sub
oted to thorough tests by James
imerson, Holyoke, Mass,, showing

higher average reanlts than any Tur

bine Wheel over known. A fall v
ort may be obiained of BTOUT
(ILLS & TEMPLE, Dayton, Ohfo.

WIRE ROPLE.

JOHN A ROEBLI\’G SSONB

OR Inclined Pllnca Stnndmg Ship Rigging
Bridges, Ferries, Shyo or Guys on Derricks & Cranes,

ller Ropes, Sash Cords o Coiuper and Iron, Lightaing
londncun of cor:rc attention gl en to holst-
ing rope of all ki tor

nesand Elevators  Appl for
clrenlar, giving price and other Information Sen
oamphlet on smission of Pawer by Wire Ropes. A
Iarge stock constantly on hand at New York Warchouse
No. 117 Liberty strewt,

[Clothiors | FREEMAN .& BURR,

138 and 140 Fulton St., New York,
TOCI, eapeainlly adapted to Sy T o 11t 1y Wiylen and Pabrics in
. . \llnlll Illtlr':‘)-'u}plv'; l‘l‘l'd ‘l”l‘l’l‘n:(:u( ll:ll'“"l‘l;: :l'npl’ll.'n for all classes

RDERS o meanure neatly and promptly executed at Modornte Prices,

SUITG. 810,
SUITS, $156.

nn l'ﬁ FORR SEIL I'-\ll'\fﬂ nE,
on of Goods, 1'r wt
"uullulml Book of l’nulllmlu.

l Clothierﬂ,

Freoo on npplication.
il B

 LUBRICATORS.
?RP WY IPUS' trannparent Selfact-

Ing Ollors, tar al) sorts of Machinery
n.-uu... ur« reliable in all seasons,

® - ﬂi o nl The N “ACT-
l\(l LUBRICA (M( ﬁ" ‘)"ﬂdﬂ’l s
now sdopted by over he U.S,,

.-ullunun ou Inu

umlb houdre
.\'l IAN&D YUS, 1 Lumuyn.. e

P, BLAISDELL & 00,

MANUFAOTUNRNEN OF THE NEsY

Patent Drill Presses, with Quick
Return Motion

Inthe Market, nlso other “urhlnlll Tools.

Sexn rom Curs,
)ll(‘l.!\'l‘l'.R, MASS,

D] NEW UbEFUL. VALUABLE!
W laumu “ver h:)‘d'lmuu.n“&m g ) 100petan

ESTABLISHED 1837

Wanted tn Crude llau—-ln
ROSEN

ASBESTO ey, Address

SHUSTER, Chatham Mills, Philadeiphin, s,

uan-
&

2

WILL OFPEN SEPTEMBER 24, 1873,

charge will be made to Exhibitors for Eatry Fee,
first ition, warrauts the Managers In bellevin
Expoﬁ on ever held 1o America, For circulars an

SECOND
Grand National Industrml Exposition, Louisville, Ky.

THI U] IIFF

AND CONTINUE UNTIL OCTOBER 11th,
Offering an unequalled opportunity to Artisans, Inventorsand Manufacturers, of this and other countries, to intro-
duce thelr products to the Citizens of the great South West
any exposition bullding in this country, in the centre of the elty, convcnl:nl to Hotels,
Space, or motive power.
that this will be lh- mo:l compie
fall la{ornullnn

Ilux ﬂll Nn' #

[JUNE 28, 1873.
e ——

llm. unmm. Arent,

u’ Andrees

E;?O

P‘ LIME EXTRACTING
HE‘.ATF_R &FILTERY

STILWELL &BIERCE -n '‘G.CO
DAY TON,

TH.E BAND SA w!

IRIGIN and
ISTORY with Enunvln;n of the OLower

.-x'h"ﬂ K"'gﬂ‘n. Rbots Anh)%lw Il
<8756 to $260 per month, £rgwac

o nl. loi;}lmdun 'P'" W ""Hw‘.ﬁ
] uu-x. q-m,
+yeuand il

lnn wlll -ll
:l‘s‘uuml art wllhmn lu n.n. We pay Agenis
T o or

rl’ll

necs, of

ECOMI & CO. Boston an “n'-‘uﬁ'.um Tai Onte
dn.o 1L or 8¢, Lonl Ie, t Ll

NEW YORK SAFETY STEAM POWER CO,
30 CORTLANDT-ST., NEW YORK.
: SUPERIOR

A magnificent fire proof structure, exceeding in size
R. R, Depots, &c. No
cedenled ruccess of thele

¢ and catirely satisfactory

The un

INDU STlKl\L EXPOSITION, Loulaville, Ky.

For Bhulhln
and Cirenlars, la

BUILDING PAPER!

Roofing, Deafening, Carpot Lining, and as a substitute for Plastering. Send for Sampl
i, E. Havx & Co,, 00 & 08 l'nrk Place, N. Y., or ocx Rrven Paren Co,, Chicago,

MORRIS, TASK ER & 0.,

.\\ UFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

EF Steam and Gas Fitters' Supplies, Machinery for
Coal Gas Works, &c, &c¢

\0. 15 G lll l) ST, NEW YORK.

THE STANDARD MAKE!

£~ Emery Wheols and Emery Grinding Machinery.
___THE TANITE CO,, Stroudshurg, Pi.

ENGINES and Bollers, New and 2nd 1and, Por.

table and Stationsry,
Power, GUODWIN & WHITE,

Esxeny Wineen MACIHINERY
for grinding Tools and Metals, gum-
mln Sawscleaning Oastings grind.
Ianer Knlves porfoctly & |r.1|rhx

- umqunl- d for the steriing guall
of (s matoria) and umhnnmhl} A
. lhn tlumhl!ll of overy part, AMEIR
TWIAT ORILL COMPANY,

Factory, \Vuuuumknl l( l (Alore 9 Liberty 8t N. Y.

O City, ¥

Working Models

And Flprrimrmal \luhlnvv Meotal, or Wood, made Lo
order by “\H( i Contor al., N. Y.

R A Vervalens Brick Machlues

Macde at Flaverstraw, Rockland Co Making nlne

st Bafialo, ok ¥. 107 & ciroular,

tenths of all the brick ured (o the Biate nd forclrcular

5 to W0 Norse |

MAHOGANY,

ROSEWO00D, WALNUT,
SATIN WOOD, HUNGARIAN ASH, AND
ALL KINDS HARD WO0OD,

IN LOGS, PLANK, BOARDS, AND VENEERS.
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