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A NEW SYSTEM OF GAS LIGHTING,

A pew system of lighting public thoroughfares, which for

& year past has been in operation in a street in Jersey City,
" is cortainly something novel in the practice of gas illomina-
tion, and, if we may judge from a brief examination. aided
by the inventor’s explanations, is an advauce of considerable

J value considered from an economical point of view. The
scheme abolishes gas works, and machines which produce

gas by the passage of air through or mingling of airin hy-
drocarbon vapor. Parsdoxical as it may seem at first, there
are no gas pipes—in short, the gas generator is located in the

burner, and the invention reduces itself simply to the means
of sending the requisite gas-producing material to that point
in each post or fixture. Without further preamble, lot ux
stato that the entire apparatus consists of an alr compressor
at some central locality, several small tanks (one to each
lamp post) lald under the side walk, a smsll alr tube connect.
ing with each from the reservoir filled by tho compressor, and
another small tube which carries a potroleum prodact up to
the burper. This is the simplo plant which it is proposed to
substitute for elaborate manufactories, miles of heavy pip
ing, and innumerable meters at spocial points

From the large eograviog, Fig. 1, given Lerewith, the geo
eral arrangement of the tanks in the stroet wil be under
stood : a sectional view of one of these lm’uplll,"“h present
ed In Fig. 2. The tank is made of galvanized iron; with top
and bottom of copper, and holds forty-eight gallons, that
quantity of oil being somewhat In oxcess of & six months'
supply. The hydrocarbon used Is & benxine, grade 75, s pro
duct of low value and for which there is but little or no in
dustrial employment. It is fed Into the tank through an

-

the burner it is not necessary horo to dwell upon, inasmuch
as tho essential features of the device are those relating to
the oll-feeding arrangements.

In lighting a large number of lamps—from 100 to 5,000—
it would be necessary to have a small steam engine or wa-
ter power to compress theair and keep it at & uniform press-
ure, which may be from four to six pounds per square inch.
Clock work may be used for any number of lamps under 100.
A two inch main pipe, distributing right and left and as near
the center as possible, the inventor informs us, would be
sufficient to supply two or three thousand lamps distributed

when the Intter is transmitted through pipes. The air cost-
ing nothing, if it should escape—except the labor of pump-
ing—the actual displacement, we are informed, would be
only 64 cubie feet in 2,000 lamps in 10 hours burning, and
a half ioch pipe could supply this in less than five min-
utes,

The cost of operating the system bas been determined by
the actual working of eight street lamps using a six foot
burner each. In 35days of ten hours each, ¢ight gallons of ma-
terial per lamp were consumed, or sixty four gallons in all.

This at the present price of the oil—ten cents per gallon—
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De GUINON'S SYSTEM OF GAS LIGHTING.

This may seem extraordinary, but it
should be remombered that the air is not used otherwise

over a whole city

through an lron
A is)

aperture in the top, this belng accessible
gover nnd scuttls arrapnged in the side walk The pipe,
the wain alr condait leading from the ecentral reservoir, and

rmnmunluﬂng with the tank ln'\' the short tube shown

Extendiog up from the bottom of the receptacle is another |
pipe, B, which leads to the gas burper, It is evident that, an
| alr pressure belng produced In the tank by the current from
! plpt-, A, the same, ncting on the surface of the oll, will force
i the lstter up pipe, B, sud 6o to the point of combustion. The
burner employed is provided with & small retort in which
the oll cireulates. A portion of the oll burning below this
! petort converts its contents Into gus; the latter subsequently
passos through various passages in which it becomes mingled
with the proper quantity of air, and finally escapes from the

orifice, where 1i ls Ignited. The exact form and nature of
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than to supply the displacement by combustion of the oll o
the tanks and such accidental loakage as may occur. By
such leakage, however, obviously there Ia no loss of gus, s

would cost $6 .40,
so that, with the six foot burners, a total of 16,800 cubic

The aggregate number of hours is 2,500,

feot of gas was consumed. From these datm it is clear that
the cost per thousand feet is about lh!l’l_\' t‘iglll cents, a mere
fraction of the average cost of coal guas,

On visiting lately the locality in Jorsey City now lighted
by this process, we wers enabled to examine the practical
operation of the apparatus. The light seemed to be smoke
loss, and apparently is as powerful as that of ordinary
street gas, The street in which the lamps are located is
near the river and almost unprotected by bulldings, a fact
which suggested to us the question of how the intense cold
of the past winter had affected the gas In answer, the in
ventor Informed us that, although the wooden boxes in which
the oll tanks were enclosed became filled with water, which
froge solld and so continued all winter, the lights remained
ontirely unimpaired. Alarge confiagration of a factory in the
vielnity gave, besides, an excellent opportunity for noting the
offect of great heat. This, though sufficlent to melt the
lantern frames and burners, showed no influence on the gas,
nor produced any explosion in the oll contained in the tanks.

The invention would seem to be especially adapted for use
in country towns and villages where no ges works exist, as
it ronders the lighting of the streets s matter of smuall expense
and easily accomplished. It Is also well suited for the illu.
mination of gardens and pleasure grounds, as there can be no
sscape of gns to injure vegotation ; and the necessity of tear.
Ing up the soll to lay heavy pipes Is obviated. It may also
be adapted to the lighting of bulldings of nny desoription,
The tanks may be mads to hold enough oll to lust a yesr, so
that filling need bo done only at long intervals,

The system I8 protected by two patents, the most recent
dated March 0, 1875, For further particulars address the
\nventor, Mr. R. V. de Guinon, P, O. Box 50, Jersey Clty,

N.J.
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THE ORGANIC ORIGIN OF THE EARTH'S CRUST.

A popular theological dogma declares that life is the grand
objest of creation, that the composition as well as the eontour
of the earth’s surface has special reference to its habitabili-
ty, and that all things show a ruling design to fit the world
to be the home of sentient creatures, more especially of
man.

Strictly speaking,Science has nothing to do with such dog-
mas. It has no means of discovering the ultimate pur-
poses of things, and no time to waste on their discussion.
Nevertheless it is difficult sometimes not to take an indirect
interest in the claims of those who presume to decide such
questions, st least so far as to notice how aptly the facts of
Nature contradict their assertions. Thusin the present case,
it would be much easier to sustain the contrary thesis, name-
ly, that 8o far from having been made what it is that it
might be inhabited, the earth became what it is through be-
ing inhabited ; in short, that life has been the means, not
the end, of the earth'sdevelopment.

In the light of recent discoveries, Byron's poetic extrava-
gance: “The dust we tread on was slive!” becomes a
simple statement of observed fact. And the earlier and
more parsdoxical assertion of Linnmus, that not the superfi-
cial dust merely but the very framework of the earth i the
product of life, would seem to be equally troe. ‘‘ Fossils
are not the children but the parents of rocks,” ho sald; and
Huxley declares that the whole effect of the discoveries made
sines his day has beon to complote a larger and larger com-
mentary on his words. The deeper we go into the history
of the earth’s crust, the grester the part we find to have been
played by life in determining its composition and character.
Even the rocks hor:ofore accounted agoic, and of an age an-
terior to the beginuinz of life, are now shown to be, in all
probability, of organie crigin; still more remarkable, as in
process of formation to-day.

The observations of Dr, Hooker during Sir Jamoes Ross's
voysge of antaretic exploration, confirmed by those of Dr,
Wyville Thompson on the Chiallengee oxpedition, loave no
doubt that the antarctic wea bottom, from the fiftieth parallal
to the eightieth, perhaps o the pole, if the sea oxtends o
far, g covered with a fine deposit of siliclous mud
composed of the shells of distomacecus vegetation, the skel-
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Scientific American,

etoos of radialarian animals (all microscopic and inhabiting
the surface water) with the splonla of sponges which live on
the bottom. In many parts of the arctic sea bods, a similar
deposit I8 known to bo in process of formation. Thus,
through the agancy of minute life, immense beds of silicious
rock are forming In the polar reglons, similar in oharacter to
thoso of early geological strata,  In many eases the soft and
friable fine-grained sandstones thus formed in fresh water
bave boen changed by the action of percolating water into a
dense, somi transparent, opaline stone ; and there is no reason
to doubt that the same metamorphic agencies may convert
the polar deposits likewise into a form of quartzite, a kind
of rock whose organie orlgin was formerly unsuspocted.
Throughout the broad belt of warmer water botween the
polar eaps of siliclous mud, the same accumulations are go-
ing on, but they are obscured and overpowered by an im-
mensely groator amount of ealearcons sediment, chiefly com-
posed of the skelotons of dead foraménifera, nlso microsco:
ple. This forms the globigerina ooze, containing a large
porcentage of earbonate of lime and a small percentage of
siliea: n chalky deposit capable of conversion into lime-
stone and even crystalline marble by ordinary metamorphic

. | agencies.

The formation of coral reefs has long been a favorite il-
lustration of the gigantic results effected by minute organ-
isms; but great as those are—and the longest coral reef ex-
tends, like a huge wall two thousand feet high, as far as from
Boston to Chicago—the work of the little reef builders be-
comes insignificant in comparison with the débris of micros-
copie Jife whioh covers the beds of all the seas to unknown
depths; while the coralline limestones of the continents, vast
and massive as they are, are immensely overbalanced by the
strata which undoubtedly owe their existence to minute
plants and animals.

The cretaceous globigerina ooze is the most widely spread
material of the sea bottom throughout all the great oceans,
at depths from a few hundred to over two thousand fathoms.
In shallower waters—and they are extensive—the gray ooze
is slowly transformed into a green deposit identical in char-
acter with the greensands'of the geologists : a formation which
Ehrenberg found fo be mainly made up of casts inan silicate
of lime andalumina of the interior cavities of foramin{fira,
after Professor Baily hnd discovered thatsuch was the origin
of the greenish mud from the sea bottom off the Florida
const. ““In these casts, the minutest cavities and finest
tubes in the foraminifera were sometimes reproduced in
solid counterparts of the glassy mineral, while the calcareous
original had been entirely dissolved away.” In other places,
in the Gulf of Mexico, in the South Atlantic, and in the Pa.
cific, the same transformation of globigerina ooze to green.
sand is going on.

But the most remarkable change goes on in the extreme
depths of the sea, especially below 3,000 fathoms. Profes-
gor Thompson reports that, in crossing from the shallower
regions occupied by the ooze into the deeper surroundings,
the calcareous formation Is found universally to pass gradu
ally into an extremely fine, pure clay, which occupies, speak-
ing generally, all depths below 2,500 fathoms, and consists
almost entirely of a silicate of a red oxide of iron and alu-
mina. *“The transition is very slow, and extends over seve-
ral hundred fathoms of increasing depth; the shells gradu-
ally lose their sharpness of outline, and assume a kind of
“rollen ' look and a brownish color, and become more and
more mixed with an amorphous red-brown powder, which
increases steadily in proportion until the lime has almost
entirely disappeared.” The geological importance of this
red clay formation is shown by the fact that, in sounding be-
tween Teneriffe and Sombrero, a distance of about 2,700
miles, two areas of red clsy (aggregating 1,900 miles across)
were discovered.

From his studies of the character and distribution of the
red clay, Professor Thompson concludes that it is not a sub-
stance introduced from without, but that it is produced by
the removal, by some means unknown, of the carbonate of
lime which forms something like 08 per cent of the materi-
al of globigerina ooze; that it is, in fact, the ash orinsoluble
residue of calcareous organisms: a supposition sustained by
the reddish mud, consisting of silica, alumina, and red oxide
of iron, that remains after treating the ooze with a dilute
acid. But one test remains to be tried to give, if successful,
the highest probability to Professor Thompson's conclusion ;
and that is the chemical examination of globigerina, diatoms,
and the rest, taken in the open sea for the constituents of the
red clay. Thisdone, we might rest satisfied that the clay is,
as Professor Thompson belleves, an essential element of the
organic part of the oome, and therefore to be classed, with
chinlk, as an organic product, not, as heretofore supposed, as
in all cases the result of the disintegration of older rocks,
The significance of this admission of clay to the list of or-
ganle products can searcely be over-estimated, for it compels
us to push back the probable antlquity of life to periods so
remote that the Lower Sllurian epoch becomes relatively
modern. It is, as Professor Thompson observes, impossible
to avold associsting the red clays of existing deop sons with
the fine, smooth, homogeneous clays and schists of the re-
motest geologionl perlods, formations which, more or less
metamorphosed, obtaln such a vast thickness in the so-
ealled azoic strata,

Reviewing the results of the Challenger expedition in this
flold of researoch, Professor Huxloy, nssuming the correotness

of Professor Thompuon's hiypothesis, shows Low, by the
nigency of the microscoplo plants sod animals which nre il
ing existing seay with silicious, cretnccony, and olnyoy wedi-

monts, the entire erust of the earth might have boon devel-
oped. ““Just ax a silicious deposit may be metamorphosed

into marble, #o known agencies may metamo
phose clay into schist, clay slate, slate, gneiss, or even gran.
ite. And thus by the agency of the lowest and of
organisms, our imaginary globe might be coversd steata
of all the chief kinds of rocks of which the known orust of
the earth is composed, of indefinite thickness and extent.”

The agency of organic aeids in precipitating from ehaly-
beate and other minoral waters our beds of iron ore, our
veins of copper and other metsls, according to Pnf“"l'.
Sterry Hunt, falls in here as another indication of the vast,
almost omnipotent, influence of life in determining the
eacth’s mineral chameter, and consequently its geology, ge-
ography, fora, fauna, and the rest.

PROGRESS OF RAPID TRANSIT IN NEW YORK CITY,

The State Legislature has granted authority to the Ele-
vated Railway Company, to extend its line northerly to the
Harlem river, and it Is sald that the new work will soon be
commenced, At present there is a single track supported on
single iron postsover the sidewalk, commencing at the south-
erly end of Greenwich stroot, near the North river, and ex.
tending north as far as 80th street on Ninth avenue, a distance
of 3§ miles. It is well patronized, but its capacity is limited.
Under the new powers given to the corporation, the work is
to be enlarged. The company has Iately repaired the present
track, put on wooden crossties, changed the gage, etc. A
small space is left betwoon each crosstie, and the bed of the
road is not, therefore, quite n complete deck. The Railroad
(Fazette questions the propriety of using these crossties, be-
lieving them to be unnecessary in respect to strength, and
likely to result in annoyance to pedestrians, owing to the
drip caused by rain and snow.

With a view to strengthen the track, the Company has
also lately added four braces or struts to each column, ex-
tending from the upper part of the column to the under sides
of the track girders, with a longitudinal reach of about three
feet. The Gazette says: ‘““ Whatever may be the object of
these struts, their actual effect is the transmission of unbal-
anced longitudinal side thrusts to the columns, which bend,
quite perceptibly, from the direction of approaching trains.
These columns are ill suited to withstand side thrusts, and
the frequent application of such can hardly fail to prove in.
jurious. As every train bends all the columns over which it
pusses, more or less, it may be found a wise economy, in pro.
longing the life of the structure, 1o entirely remove these
struts, which have just been attached at no small expense.”

We are sorry that our cotemporary is not better satisfied
with the improvements that have been made. Its fears as to
the effects of the struts on the stability of the columns are
in our view unnecessary. The Company sppears to havedone
the best it knew how under the circumstances, and all the
patrons of the road are pleased with the improvements.

A portion of the new Underground Railway, on Fourth
avenue, has just been opened for traffic, namely, from the
Grand Central Depot at 42nd street, northerly to 08th street,
over two miles. All the trains of the Harlem, Hudson River,
and New Haven Companies now run underground, and their
withdrawal from the surface of Fourth avenue gives great
satisfaction to the inhabitants residing oa the line. The vi-
bration produced by the passage of trains is scarcely noticea-
ble in the adjoining houses. The avenue surface above the
railway tunnels is now being repaved, and will soon present
a meost beamiiful, attractive appearance. A stranger in pass-
ing through this portion of the avenue would be surprised if
told that, directly under his feet, the trains of three great
railways were flying along at lightning speed. The forty-
tun locomotives are no longer seen or heard.

The underground tunnels are three in number, built side
by side, consisting of a central single arch tunnel of 26 feet
8 inches width in the clear, for two tracks, and two single-
track tunnels, 16 feet wide, one on each side of the central.
The central tunnel is spacious, well aired, and tolerably well
lighted, by frequent central openings through the roof. It
is a complete success, being much more pleasing to the trav.
eler, and far better ventilated, than any of the tunnels of the
London Underground railways, The single track tunnels,
however, are defective in respect to ventilation; but they
could be easily rendered satisfactory by the use of mechani-
cal means for introducing addifional air.

The value of property along this portion of the line has
augmented since the tunnels were authorized. The same
may be said of property at the northerly or Harlem portion
of the avenus, where the tracks, although not arched, are
placed below the street surface, and bridged st the street
crossings. But the contrary is the case along that portion
occupied by the visduct, from 98th to 116th street. The
solid granite walls of this structure occupy the central por-
tion of the avenue, for a width of 50 feet, and rise from 10
to 30 feet above the streot surface. The prospect of a blank
stone wall directly in front of ono's window is not considered
very inviting by householders, and the price of property
here is comparatively low,

The State Legislature has also passed n goneral law, under
which commissioners may be appointed in any city in the
State, with power to locate a steam. railway, and convoy a
franchise for construction, to stock subscribers.

GREAT GUNS,
It was thought by our government, not long ago, that a 15
inch cast iron gun, ablo to throw u 500 1bs, ball & distance of
throo miles, was about ns big thing in the way of arma
ment a8 would over bo wanted,  And ko the forts in
Now York harboz and other places wore supplied with them
argreat expense.  T'ho visitor at Forts Hamilton and Towp-
Xing, down the bay, will see long rows of these grim mon

into opal or quartzite,” he says in conclusion, *‘and chalk

sters, armnged in battle lne, vainly walting for employmen
t
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wm onemlos, Compared with moro recont guns
thay are now mere plgmlos, of no sort of consequence, und
the quicker thoy are biroken up and removed the better,

Mr. Menelaus, now President of the Tron and Steel Insti.
tate, Bogland, says: *“ Mr. Longsdon informs me that thoy
are making at Essen, at the present time, 14 inch guns of
steel, which weigh, when finished, 57} tuns, carrying a shot
of 0 ewt, 9} English miles, using a chargo of 210 Ibs. of
gunpowder. They are about to make steel guns of the fol-
lowing capacitios and woights: 158 Inch bore, 80 feet long,
welghing 82 tans, using 300 Ibs. of powder, with a shell of
1,500 Ibs. weight; guns of 18 inches bore, 32 feet 8 inchen
long, weighing 125 tuns, using 440 1bs. of powder, with »
shell of 2,270 Ibs. welght, Mr. Longsden domuroly adds:
‘Tt 18 calculated, for the present, that these guny will be
hoavy enough to destroy any armor a ship can carry.’ In
gloating over the destructive properties of these weapons,ho
18 leaving out of his catoulation, purhaps, the flash of light-
ning ships which Mr. Reed isabout to build,and which may,
under smart management, bo able to get out of the way of
such a conspicuous objoct as a shell weighing over a tun,

oven when fired with about a quarter of a tun of gun.
]”'d‘l‘.”

THE DISTRIBUTION OF WEALTH.

Woe cannot hope to give, in the brief space here at our dis-
posal, more than & passing notice to a fow of the more salient
thoughts in the admirable address recently delivered by Mr.
David A. Wells, before the American Social Science Associn-
tion, at Detroit. The subject, ** The Accumulation and Dis.
tribution of Wealth," is one which relates to the much dis-
cussed relation of capital and labor, regarding which no one
topic exists more encumbered with sophisms and popular
fallacies. In these times, when the latter underlie a constant
succession of agitations, ranging from the French commune
to a local trade uprising, such views as those of Mr. Wells,
boldly spoken and widely published, are doubly welcome.
We commend them to those who would limit the distribu-
tion of wealth, who believe in the subversion of the relations
of employeo and employed, who denounce the substitution of
machines for hands, and indeed all who, while ostensibly
laboring for the imsaginary rights of a semi.deified ideal
dubbed the working man,are themselves the main obstacles to
the advancement and to the amelioration of the real griev-
ances of the laboring poor, :

Mr. Wells points out that never before has man been able
to produce so much with a given amount of personal effort.
The productive power of this country since 1860 has in-
creased 20 per cent, and there is no more - curious incident of
this continuing progress than the fact that, in staple manu-
factures, the abundonment of large quantities of costly mn-
chinery, and its replacement by new, is periodically rendered
& matter of absolute economical necessity to produce more
perfectly and cheaply, and at the same time to avoid the de-
struction of a much greater amount of capital by indusyrial
rivalry. On the other hand, a highly increased consuming
power on the part of the masses isevident, showing a corres-
ponding risein the standard of comfort. Despite this,however,
the difficulties of earning a living are not lessened, the cry
of the poor is as loud, and the discontent with the irregu-
gularities of social condition even more strikingly manifested.
The relative position of poorand rich,in other words,remains
practically unchanged, although every one knows that the
benefits conferred by Science and invention have fallen on
all equally. The humblest laborer of the present day pos-
sesses luxuries which kings not many years ago could not
obtain ; but still, if a disparity exists between him and other
men,due no matter to what canse he becomes the propounder
of that interminable social problem which,stripped of all dis-

, amotnts to the reduction of all men to the level of
the weakest in mind or body, and the prevention of any
future inequality by the abolition of every species of reward
for superior effort, skill, or attainment.

There is no doubt but that, as Mr. Wells in another por-
tion of his address remarks, the doctrine of every man for
himself is & pernicious one from a social point of view.
Society must protect itself ; it must labor for its own benefit
as if it were a body physical, and each memberis thus com-
pelled to work for the welfaro of his fellows in order to serve
his own maierial interests. The conditions precedent,how.
ever, to the future progress and well being of society are
not merely that shall be increasing abundance, but that it
shall be distributed among the masses to the greatest extent
consistent with the retention and exercise of individual
freedom. To gain this Inst end, demands have been made
extending to the cutting down of the working time to six
hours per day, and the actual per eapita division of all the
wealth of the country or of the world.

Mr. Wells shows very clearly the fruitlessness of these
propositions, by pointing out that. even with the better mode
of living wrought by the introduction of improved machinery,
people must labor as much as they do now, in order to main-
tain themselves in their present condition. There is not
enough capital in existence to allow of reduced laboring
hours, The maximum value of the annual product of this
country is $7,000,000,000; and of this,nine tenths must be im-
medistely consumed in order that we may live, and to muke
good the loss and waste of capital. The result has been that,
after 250 years toiling as s nation, we have only managed to
get three snd a half yoars ahead in the way of subsistence
If pow, a5 & whole people, we should stop working, four

would be more than suflicient to starve three fourths
of us out of existence, and reduco the remaining one fourth
to barbarism. If the annual profits of the country could be
divided smong the Inbabitants, it would give each an income
of but $175s year, The average annual earnings of com-
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man to support thres other people, this would average $100 to
oach Individual. "The wealth of the country, necording to
Mr. Weolls' estimate, in $25,000,000,000, which, if divided
among the inhabitants, would bo $6,000 sach. The division,
however, would be of short duration, as the money would in-
evitably find its way back Into the hands of the most pru-
nent. canning, and skillfal,

In conclusion, Mr. Wells sald that ** it is entirely within
the power of society to effect & rmedy,by adopting agencies
whose simplicity and effectiveness long experience has
proven beyond all controversy, Bat horein lies the difficulty,
Like Naaman, we aro anxious to be cleansed, but, 1ike him,
expect to bo called upon to do some great thing, and are
apt to be disappointed when we are told that the slmplest
measures will prove the most effectunl,  In point of natural
resources, we havo all wo can desire, To make theso pro-
ductive of boundless abundancs, thers must be Industry and
sconomy on the part of the individual ; and on that of society,
& gunrantes that every man shall have an opportunity to
oxert his industry and oxchange its products with the utmost
freedom and the greatest intelligence. When society has
done this, wo shall have solved the problem involved in the
relations of capital and Jabor #o far as the solution is within
the control of codperative human sgency; for in giving to
each man opportunity, conjoined with freedom and intelli-
gence, we invest him as it woro with crown and miter, and
make him soverelgn over himself.”

THE DURABILITY OF GLASS,

It is well known that many kinds of glass, especially
when submitted to the influence of moist air, do, in the
course of time, undergo certain changes; the polish is tar.
pished, the transparency diminished, while the surface be-
comes covered with thin iridescent layers, small fragments
of which peel off, while threads show themselves in the
mass. All kinds of glass are not equally subject to these
chianges; but certain qualities possess the tendency to un-
dergo such modifications in the highest degree. They show,
sometimes in the course of a few days or weeks, a very slight
offlorescence on their surface, which weshould be very much
inclined to consider to be dust. Butin order not to be de.
ceived, it is well to apply the microscope and chemical ana-
lysis; and then, in many instances, the supposed dust is
proved to be composed of transformed glass. Some kindsof
glass soon become covered with an exceedingly thin Iayer of
moisture, which causes the dust to adhere, and the glass
never shows a fresh, clean, or brilliant surface.

These changes may be observed in the highest degreo, and
studied the most easily, in gloss which has been buried a
long time. Such gluss, when unearthed, is found to be
opaque, almost through its whole mass. It has often lost its
solidity, and consists of a number of thin and opalescent
layers. We have had the good fortune to obtain specimens
of glass recently found in an ancient temple on the Island
of Cyprus. It had been buried for 3,000 or 4,000 years, and
most of it exhibits an opalescence, surpassing in beauty the
finest mother of pearl. For these specimens we are indebted
to General Di Cesuvola, who made the collection of Cyprian
antiquities known by his name, now belonging to the Metro-
politan Museum of Art, New York city. General Di Cesnola
has returned to Cyprus in order to continue his investi-
gations, and, if possible, secure for our country a series of
interesting antiquities forming the intermediate link which
succeeded Egyptian and preceded Grecian art.

Colladon states that he discovered that, if our modern
glass is buried for'a long time deep in the earth, it becomes
flexible. and may be changed in form withoat being broken ;
but that, when again exposed to the air for some time, it be-
comes hard and brittle as before.

The modifications which glass undergoes in the air are
especially due to water and carbonic acid. It is well known
that many of the hardest minerals, such as felspar, become
disintegrated and change their nature entirely under the in-
fluence of these two agents. Their destruction is sure, and
is only a question of time. All the particles soluble in wa-
ter are gradually washed away ; while, in regard to the oth.
ers, when they are not carried off by mechanical action, they
remain in the place where the disintegration happened. It
is the same with glass. The silicic acid, which, in glass, is
combined with an alkaline base, is set free by the carbonic
acid of the air, which combines with the said alkali. The
alkaline carbonate thus formed Is dissolved by the water
and washed away; and finally there remains, in the place of
the glass, nothing but the almost pure silicic acid. Accord.
ing to Griffith, all very ancient glass proves by analysis to

this composition. Hausmann has analyzed glass
which had been buried for a long time. It possessod an opa-
lescent surface, was opaque, and disintegrated ; while only
the interier layor was still transparent. He found that the
opalescent surface contained almost no alkali, that the lime,
as well as the sub.oxide of iron, had been carried off, and
that the transformed mass contained nearly 20 Ibs. of water.
Wo found that the Cyprian specimens also, alluded to above,
contained no trace of alkali, consisting as they did of an al
most pure and beautifully opalescent silicie acid,

The first things earriod off by the water are the soda and
potash. Then follows the lime, which is less soluble. This
was especially verified by Bingloy, who analysod specimens
of glass which had, for various periods of time, been sub.
merged in a lake. The action of water on glass was first In-
vostigated by Scheelo, and is very remarkable, According
to the old experiments of Bischof and Fuchs, il a good, hard
glass is placed in wator, after having been finely pulverized,
the glass soon shows a blue reaction on red litmus paper,

whep placed in contact with it, which reaction can only be
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mon unskillod laborers is about $400; or allowing each

due to carbonates of the slkalies, Pelouse made recently the
samo experiment; and not belng aware of the older experi.
ments, he announced It as & new discovery,

A glass contalning 77 per cent silicic acid, and thos quite
hard, when finely pulverized and treated with water, gives
to the latter over 10 por cent of its substance, This conslsts,
however, not entirely of alkaline ingredients, as & small por-
tion of the silicle neld dissolves at the same time. In order
to comprehend the latter statement, it must be considersd
that insolublility is only relative ; there is scarcely a rubstance
which is absolutely insoluble, Water drops constantly fall.
ing will at last perforate n stone, so that every drop must
carry off gomeof the substance. Water kept in glass bottles
will ultimately dissolve traces of the silicic acid of the glass,
and many springs of water contain silicle acid, as the chemieal
analyses of sevoral kindy of spring and well waters have de-
monsteated,

The influenco of earbonic acid on moistencd glass givos
riso to many interesting cxperiments. Pulverized glnss
moistened with wator absorbs carbonic acid from the air,
and becomes efforvescent. If the glass powder be boiled
with the water, it will, alter cooling, absorb carlonic acid
more rapidly. The researches of Louis ou pulverized felspar
show that this mineral, which resists most chemical agents
so successfully, is easily disintegrated by simple boiling in
water. Experienco shows that the various kinds of glass
found in commerco behave in various ways when exposed to
moist air. And why shoald it be otherwise? These various
kinds of glass differ in their chemical composition, in the
ingredients used, and in their proportions. They differ in
molecular structure, in thickness, mass, ani solidity, all of
which details affect the properties. Atthe same time, whatever
be the physical or chemical condition of the glass, that is, its
molecular state or composition, it is certain that the destrue-
tion is more rapid in proportion as a greater surface is ex-
posed to the attacking stmospheric agencies. This being
the case, it is an interesting problem to find out which kinds
of glass are, by their chemical composition, best adapted to
resist these atmospherie agencies,

Government Tests for Metals,

Among the recently passed acts of Congress was a provi
sion for the appointment of a Board of Experts to test the
Strength and Value of Iron, Steel, and other metals. The
President has appointed the following persons to constitute
the Board, namely: Lieut. Col. T. T. 8. Laidley, President;
Commander L. A. Beardslee, Lieut. Col. Q. A, Gillmore, Chief
Engineer David Smith, W. Looy Smith, A. L. Holley, R. H.
Thurston, Secretary.,

This Board of seven persons has organized and divided
itself up into fifteen separate committees of three individa-
als each. W. Looy Smith is chairman of four of the com-
mittees, R. H. Thurston chairman of three, Lieut. Col. Gil-
more chairman of two, A. L. Holley chairman of two, and
Chief Engineer Smith chairman of one.

Most of our modern scientific discoveries are the results
of investigations made under adverse circumstances, in many
cases by obscure persons living in penury; in others, by
teachers or college professors of limited means, oppressed
by laborious professional duties. Of late the idea has be.
gun to prevail that the true way to promote original investi-
gation is to employ prominent men at the expense of the
government, giving them good salaries, comfortable quar-
ters, and first-rate apparatus for experiments. Relioved of
all anxiety in respect to making a living by other duties, it
is supposed they thus will be able to devote themselves so
exclusively to Science that the boundaries of knowledge will
be rapidly extended. The present Board has been created on
the above idea. All the members are persons of ability, and
if we do not now learn a thing or two that is new about we-
tals, their strains and qualities, it will probably be because
nothing remains to be discovered. But our expectations of
the present Board are very exalted, and, as fruits of their
labors, we hope to chronicle many early, interesting, and ini.
portant discoveries.

-
SCIENTIFIC AND PRACTICAL INFORMATION.

THE PROPAGATION OF CELERY.

Celery is a native of Norway and Sweden, where it grows
near the edges of swamps. This plant is rarely cultivated as
it should be, hence the stunted specimens which appearin
our markets. A deop trench should first be dug, at the bot-
tom of which a layer of sticks of wood, say six Inches thick,
should be placed, a drain pipe being placed endwise upon
one or both ends of the layer. The sticks should bo then
covered with about a foot of rich mold, wherein the plants
should be set, in a row and about five inches apart. The
plants should be kept well watered, the water being supplied
through the drain pipes, so that, passing through the layer
of sticks, which serves as a conduit, the water is supplied to
the roots of the plant. In earthing up, care should be exer-
clsed 1o close the stems of the plant well togethor with the
hand, so that no mold can get between them. The earthiog
process should be performed sufficiently frequently to keep the
mold nearly level with the leaves of the outside stems. If
theso directions are carofully observed, the plant may be
grown at least four feet in length, and this without impair-
ing the flavor, which deterioration is commonly noticed in
overgrown vegetables and fruits.

PHOSPIIORUS CRYSTALS,
M. Blondlot announces that crystals of phosphorus may be
bo oblained by heating dry phosphorus in a sealed tube at
112° Fah. The phosphorus volatilizes and forms crystals on

the upper portion of the tube,
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This steamer is now about to commence her regalar traf.
fic between Bogland and Franco, and naval authorities will
soon have their doubtu ng to the success of Mr. Bessomer's
lavention resolved. Whatever be the fate of the ingenious
devies of the renowned inventor, there can be no doubt but
that the vessel is a magnificent experiment. The voysge in
about 22 m les in length; and steamers of 400 or 600 tans
tans burthen, and 800 or 400 horse power, have been bither.
; to found large enough for the traffic. But the Bessemer in
850 feet Yong and 40 feat brond, as large as many of the At.
lantic steamers, although her tunnage is somewhat Toss than,
her dimensions would indleate, owing to the low freeboard
at oach ond of the vessel, as shown in our first illustration,
| Her engines have already indicated 4,600 horse power, which
| aggrogato i divided between two pairs of paddle wheels,

4“!i] Evon if the suspended saloon does not answer all expectations,
1Y the new ship will be a great benefit to invalids, for she will
3 JW | shorten the time required for the passage to a little more
Lo L than one bour. Our second illustration shows the general

h appenrance of the deck of the steamer, with the promenade

‘ S on the topof the oscillating saloon,
! (l° At o recent meeting at the Institute of Naval Architects,
‘ London, n discussgion on this ghip took place; and Admiral
| Sir 8pencer Robinson stated that he was on board the Besse.
mor when she left Hull (where she was built), and the ship
. proved herself to be remarkably steady in a very heavy sea;
and Mr. J. Scott Russell stated that Mr. Reed, the designer
(who was present at the meeting), had succeeded in building
R a vessel of the maximum stability in a cross sea, besides en-
e T s 3 deavoring to gein an advantage by the use of the Bessemer
\ saloon. All the speakers complimented the designer on the
:}“ speed and behavior of his veesel, and anticipated very
i n quick travel in her, without regard to wind or weather, It
i was stated by Mr. Scott Russell that it is in contemplation,
by the French Government and the Northern Rallway of
ki 0 ' France, to construct a deep water harbor at Calais, and so
JIE ! ll.i : uvold the landing of passengers at half and low tides at the
3 long wooden jetties which traverse the great width of sand
that fringes the coast. This improvement would make a
saving of perhaps 15 or 20 minutes in the journey from Do-

ver to the Calais railway depot.

o

Mechanical Effccts of Light-~The Radlometer,

At a recent meeting of the Royal Society, at Burlington
House, Mr. William Crookes, F.R.S., read a paper detailing
his new digcoveries on the action of light, and illustrated his
remarks by experiments. It had long been supposed that no
direct mechanical effects could be produced when luminous
rays were allowed to fall upon one end of a most delicately
balanced lever arm suspended ¥ vaeuo; but the author of
the paper proved conclusively, by experiment, thst not only
heat, but also luminous rays, were capable of producing di-
rect mechanical effeets; so that, by the employment of a new
instrument (called by him a radiometer), it was as possible to
measure the intensity of the rays of light falling on it from
either side as it was to measare the rays of heat with a ther.
mometer,

The radiometer consists of four small pith disks, fixed
at the extremities of two crossed arms of straw, balanced up-
on a pivot at the point where the straws crosseach other, so
that they can spin round on the pivot. The pith disks at the
extremities of the four arms are white on oneside, and black-
ened with Jampblack on the other. The entire arrangement
18 inclosed in a glass bulb, from which the air is removed by
the aid of a Spreogel’s air pump, The disks and arms spun
round rapidly when submitted to the action of light, but
dark radiant heat had no effect on them. When submitted
to the action of light, from which 95 per cent of the heating
rays had been cut off, by means of the interposition of a
?} i plate of alum, the disks still rotated, though with siightly

u decreased velocity. Contrary to what might have been ex-
"‘ﬁ 3 1 1) pected, it was the blackened surface of the disks which was
. .,. i : repelled by light. In order to test Professor Osborne Rey-
) i i nolds' suggestion—that the effect of repulsion might be pro-
‘1 ;' slI il duced by residual vapor in the bulbs, and not directly by ra-
' g0 \ dintion—Mr. Crookes exhibited the same effects with a lever
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Fig. 1.-THE NEW SWINGING SALOON STEAMER BESSEMER.
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i il | arm of platinum, suspended by an arm of platinum, the
= — . ” H‘L ‘ whole of which had been heated to redness again and again,
e R, i, during thirty-six hours of exhaustion by the Sprengel pump,
: Sty \ so that it was difficult to suppose that any residual vapor,
il "“l : ' competent to produce the observed effects, remained in the
[
|

' : bulb.
l | 59 Mr. Crookes further stated that, in some refined experi-
i\l i i ments made by Dr. Balfour Stewart, at Kew Observatory,

& when rapid motion was obtained in eacue, radiation was ob-
‘ i ‘ el i | \ tained outside; while in Mr. Crookes' experiments radia-
i Al W] ,‘1 1 ‘ﬂ'llw "‘ tion was produced outside, and motion in the vacuum, so
L ke Heth "" J‘ that the experiments appearod to be the converse of one an-

b l. h J ) 'l‘n‘ othor, The lover arms used in some of the experiments

o ' ‘ Ul I ‘ ﬁh. ﬂ Tt were suspended upon single fibers of glass, so thin that,
AR ,tL,‘I‘ ! Ml !l e when one end of the fibers was held in the hand, the other

11 ;‘ ‘h"ﬂ" |l y portion would float about like a spider's thread, and usually
! 5 i, RN \ riso until it took a vertical position, The whole apparatus
| i o v ] y was of the most delicate description, and was made by Mr.

) )
i 5 = N
| i E’ i IT e S Gimingham.
, il | ]
i : \ ﬂu
ARl { 1' I
.‘ | | il ﬁl B
(Il el i 11 l have no unpleasant odor, and at 69° Fah,,should have a spe-
\ il i b' ‘ll cifio gravity not exceeding 0 804,0r not less than 0°705. When
il .ll I shakon with sulphuric weld diluted with its own bulk of
water, it should only color the acid a light yellow, becoming
itsolf lighter in color by the treatment. At 05° Fah.,it should
not burn when a light is applied,
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PrrroLeuy Omw.—Good petrolenm should be colorless or
y light yellow, or with the faintest tinge of violet. It should
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 whe International Exhibitlon of 1876,

 English manufacturers have scarcoly done with the Vienna
b of 1873 before they are officially invited to take
~ part In a similar international demonstration in 1876. This
‘ however, the scene shifta from the old world to the
new—from Vienna to Philadelphin—tho actual raison d'@re
of the exhibition being to colebrate the hundredth anniver.
sary of Amorican independence, For this purpose, n large
part of Fairmount Park, one of the boasts of Philadelphis,
has been allotted, and since many months engineers and con.
tractors have been pushing on the work with untiring energy ;
for although a year has yot to pass before the exhibition
opens, unceasing labor will be necessary to complote the
taxk.

Wae shall in due time publish full drawings of the designa
and construction of the various buildings, but we may take
this opportunity of giving some idea of the seale of the
exhibition, Thero will be five main structares—the Indus.
trial Hall, the Machinery Hall, the Art Gallery, the Horti-
cultural Pavilion, and the Agricultural Hall. Besides theso,
there will of course be the numberless smaller buildings in
the park, which will spring up of necessity in all directions.

The main building is constracted chiofly of iron and glass,
and in i1s gonernl design bears a marked resemblance to the
Great Exhibition of 1851, It lies about due cast and west,
and covers a roctangular area 1,880 foet by 404 feet in width,
The greater part of this large building is only of one story,
the hight being 70 feet. At the corners are four towers 75
foot high, and in the center of the building the roof, for the
spaco of 184 feot square, is raised, and at each corner is
placed a tower 120 feet high. The total areas of this build

ing are as follow:
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CORBEBOOT + oo % Sotns o n sanb SENE TV SIS 64 2002
Ingallories.....ccoovneiecarncanarronans 0'85
TR ROWERE: oo an s s viklobs wab FoaVasA Nale s s 060
2147

In the direction of its length, the building is divided into
seven parts. In the center is a main avenue 120 feet wide and
1,882 feet long; on either side is an nisle 48 feet in width,
then two more avenues each of 100 feet, and between them
and the wall of the building on each side are two other aisles
of 24 feet. Three transepts of the same width, and divided
in the same way, break up this enormous hall, and destroy
the monotony of a long, unbroken roof line.

The Machinery Hall is also on a grand scale, but neither
its design nor constraction call for special remark here. It
is 1,402 feet long and 300 feet wide, with an annexe 208 feet
by 210 feet, and the area covered is 12'82 acres, the available
floor space being 14 acres, inclading the galleries. This
building is divided into two main avenues, each 90 feet wide,
with a central aisle, and one on each side, all 60 feet wide,
In the center is a transept 90 feet wide. The annexe already
mentioned is to be devoted to the exhibition of hydraulic
machinery.

The Art Gallery resembles somewhat in general design the
corresponding building at Vienna. It is built of granite,
iron, and glass, so as to be practically fireproof. It is 365 feet
long, 210 feet wide, and 71 feet in hight.

The Horticultaral Building is a large and elegant struc.
ture of glass aod iron, 383 feet long, 193 feet wide, and 72
foet high. The Agricultural Hall is also of great dimensions,
and of some little architectural pretensions. The materials
employed are wood and glass. The general plan consists of
a long nave crossed by three transepts, and the leading archi-
tectural festure is s Gothic Howe truss. The nave is 820 feet
long and 125 feet wide. The central transept is 100 feet in
width, and the outside ones 80 feet, the hight being about 75
feet.

Such is 8 very general outline of the exhibition buildings,
which, covering an area of about 50 acres, will be opened in
Philadelphia in May, 1876, and to which English manufse-
turers are invited to come with their exhibits. It should be
mentioned thst it is not a government undertaking, but sim-
ply a public enterprise, to which, however, the government
has lent its support by a payment of some $200,000, The
responnibility of fallure or succe:s rests, therefore, with the
promoters; but we believe we may say with certainty that
American public spirit will carry through the exhibition to
s triumphant conclusion, even if a pecuniary loss should be
sustained. With this matter, however, we have little to do,
Dut it is 8 question of parsmount importance whether there
exist sufficient inducements to English manufacturers to en.
courage them to come forward as they have done at previous
foreign international exhibitions, or whother the probable
dissdvantages aro too certain to justify their incurring the
large expense and great trouble which must inevitably attend
the representation of British industry,

It must be evident at unce that the disadvantages, if not
many, are st least serions. The distance to be traversed, and
the cost attendant upon the transport of goods, are of them-

selyes sufficient reasons to discourage many, and we think it
% 10 bo regretted that the Eoglish Commission can offer no
facilitles for free transport under government aid, sach s
will doubtless be afforded by some forelgn governments,
But the most serlous objection I8 found In the existence of

the probibitive import duties, which rule in the [nited
Htates, and which effectually check competition of foreign
with native manufectures in many branches of industry,
Again, the Eoglish manufacturer foars, and doubtless hiy
have some good foundation, that any specinl merity
by the objects he exhibita will, unless protocted
by patent right, or by secret of production, bo copied or im-
upon by some sppreciative American competitor,
objoctions must weigh most powerfully with s large
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number of manufacturers, and espocially with those who
would, under more favorable conditions, erowd the space
allotted to the British section in the Machinery Hall.

Oo the other hand, the Philadelplia Exhibition offers
strong inducements Lo exhibitors, above all to some of & cer-
taln class. The facilities afforded by the United States
patent law have boen taken advantage of by a large number
of inventors, who, having thus secured their inventions, have
overy reason for gaining as much publicity as possible, and
may do so, not only without fear that they will bo grossly
pirated, as was the case in the Paris and Vienns Exhibitions,
but with the certainty that, if the invention is of such a na-
ture as to create a demand in the United States, they will be
able to make advantageous arrangoments during the period
of the exhibition, either for the sale of their American
patents, or for the granting of liconses under them, British
oxhibitors will also be dealing with an Eoglish-speaking, ap-
prociative nation, always eager to adopt anything o
promise.

Another powerful inducement is found In the fact that
English manufacturers will not contribute their exhibits
only for the inspection of United States visitors. For n long
while past Amorican manufacturers have boon pushing their
trade with great success in the varlous countries of South
America, and these countries will look with intorest to the
Philadelphin Exhibition as & means for making them better
ncquainted with the United States markot, If English ex.
hibitors refrain from contributing, they will lose the oppor-
tunity thus afforded of entering into direct and profitable
competition, as the objection of prohibitive tariffs does not
apply in this connection, and Eoglish mnkers can far out:
strip those of the United States in poiot of price.

In all branches of the industrial arts, Eoglish exhibitors
have strong reasons for being prosent, because not only can
the producer in this country compete even in the face of the
high duties, but the people of the United States, while they
possess keen appreciation of the beauty of form and material,
are not able either to originate,or even 1o imitate, high class
productions of this nature. That this fact is well known
amongst manufacturers is evidenced by the numerons and
extensive applications for space in the Industrial Hall made
to the English commission. The area originally allotted to
Great Britain and her colonies in the building was 46,000
square feet, and already the applications have exceeded a
space of 60,000 square feet for the United Kingdom alone,
while Canada demands 30,000 feet, and all the remainder of
our colonies have yet to be provided for. These applications,
moreover, do not inclade those for hanging exhibits, and for
these 27,000 square feet for carpets alone have been applied
for. These facts indicate that in the Industrial Hall, at all
events, this country will be powerfully represented.
Regarded from a higher point of view than that of imme-
diate trade benefit, it may be urged that a powerful and con-
certed nction on the part of British manufacturers may do
much townrds breaking down the barriers existing in the
channels of free trade with the United States. No better
way of appealing to the people of that country in favor of
this object could be found than by thus convincing them of
the cheap producing power of Eogland; but we think that
the chances of success are too remote to encourage our manu-
facturers into such united action.

Fortunately English exhibitors will have facilities for

bringing forcibly under the notice of the American public
the difference in cost between free goods and those subjected
to existing duty, by marking on each exhibit the actual price,
and that made necessary through protective policy.
Judging from present appearances, we believe that the
space in the Industrial Building allotted to this country will
be crowded to excess, while that in the Machinary Hall will
be but scantily filled. The Agricultural Building will, as
we gather from (in our opinion) the somewhat premature
announcement of the English agricaltural engineers, be left
without any exlubits of machines and implements belonging
to this class,and we fear that but little space will be required
in the picture galleries for English paintings or statuary.

Upon one all important point English exhibitors have good
reason to congratulate themselves. The government has
wisely placed at the head of the British commission the man
who, of all others, is best suited for the position, and in
whom those who had to do with the Vienna Exhibition have
learned to place perfect confidence. Mr. Philip C. Owen will
find, we feel sure, a far less onerous and ungrateful task
before him than that of 1873, and the liberal grant made by
our Government will enable him to render more assistance
to exhibitors, and to carry through his work in such a Way
as to reflect credit upon the country and himself.—Engineer-
ing.

Purification of Metals by Filtration,

If the substance of which a filter is composed has no at-
traction for the particles of the lignid to bo filtered—that is,
Is not wetted by it—the interstices of the filter do not act like
capillary tubes, and the liquid will not pass through. Mer-
cury will not run through a very fine slove of iron or copper
wire unless the wire be amslgamated; and if this be done,
although the meshes be very fine, the mereury will pass
through easily, while any pleces of iron, copper, or amalgam
will be rotained on the filtor,

Lampndius, formerly Professor of Motallurgy at I-‘rcibcrg,
Goermany, has attempted to mako use of this principle in
purifying the easily fusible motals, and with what success
the following will show: Tinned shoot iron,as thin as paper,
was cut into strips six inches long and four inches wide
Five hundred of these wero placed faco to face and fllstunu(i

in an iron frame, with wedges driven in to bring them clogely
togethier. This frame was lutod into the bottom of & gmphll:s
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Some impure Bohemian tin was molted in another

erucible.
erucible, and allowed to cool until erystals began to form on

the surface, when it was dipped into the filtering crucible.
The tin, which was still fluid, ran through almost chemically
pure,while a pasty magma romnined on the filter, which con-
tainod iron, arsenic, and copper chemically combined with

fron. .

ASTRONOMICAL NOTES.
OpsERVATORY OF VAssAR COLLROR,

For the computations of the following notes (which are

approximate only) and for most of the observations, | am

indebted to students, MM,

Positions of Planects for June, 1875,
Mereury.

. und sots at Oh. 15m. in the evening. It isatits greatest

On the 1st of June, Mercury rises at Gh. 53m. in the morn.

elongation, east, on the 9th, and should be looked for after
gunset, north of the point at which the sun disappears. On

the 80th, Mercury rises at Gh, 32m, A. M., and sets at Th.
Gim, P, M.
Vonus,

Vonus in seon in the morning, rising on the 1st at 8h. Sm.,
and setting in the afternoon at 4h, 46m. On the 30th Venus
rises at 2h. 47m. A. M., and sets at 5h, 48m. P. M.

Mars.

Mary risos on the 1st at 9h. 17m. P. M., and sets the next
morning near 6 o’clock. On the 80th Mars rises near 7 P.M.,
and sotg at 8h, 11m. the next morning.

According to the Nautical Almanae, Mars occults or hides
from our view the star = Sagitariv on the 30th, at 1 in the
morning. As Mars passes themeridian at 11 P, M. it will be
in the southwest, when the occultation occurs, and, as its
greatest hight above the horizon is but 204° (in this Iatitude),
it will not be very conspicuous; but the star is of the fifth
magnitude, and a telescope of small power will show the
phenomenon,

Jupiter,

Jupiter rises on the 1st at 3h. 11m. P. M., and sets at 2h.
17m. the next morning. On the 80th, Jupiter rises at 1h.
16m. P, M,, and sets at Oh. 22m, the next morning.

On the 19th of June two of Jupiter's satellites will disap-
pear by coming in front of the planet, and one by going be-
hind the planet; so that for two hours a telescope (unless it
be & powerful one) will show but one of the moons, and that
the fourth, or the satellite farthest from the planet. 4

Saturn.

Saturn rises on the 1st just after midnight, and sets at 10h.
20m,A. M. the next day. On the 80th,Saturn rises at 10h.9m.,
P.M.,and sets at 8h. 24m. the next morning. The best time to
look at Saturn is between 8 A. M. and 4 A. M., when it is
about 84° in altitnde and near the meridian.

Uranus.

Uranus rises on the 1st at 9h. 12m. A. M., and sets at 11h,
25m. P. M. On the 30th, Uranus rises at Th.25m. A. M., and
sets at Oh. 35m. P. M. E

2 Neptune,

Neptune can be seen to be a planet only by the use of the
best telescopes, and at present is above the horizon almost
wholly in daylight, so that it is useless to attempt observa-
tions.

Sun Spots.

The report is from April 20 to May 18 inclusive. The pic.
ture of April 20 shows, near the western limb, the pair of
spots mentioned in the last report, one still distinct, the other
divided intotwo smaller ones. On April 4 this group was
seen on the very edge, while a small spot appeared, coming
on. In the photographs of April 23 and 24, no spot is seen.
On April 20 a large group, consisting of penumbra contain-
ing several spots and closely followed by two small ones, ap-
peared coming on, while near the center of the disk was an-
other small pair. The pictures of April 30, May 2, and May
3 show a change of motion and position of spots in the pen-
umbra, independent of the motion scross the disk.

Photographing was interrupted from May 8 to May 11 by
clouds; and since that time till to-day, May 18, no spots have
been visible with a glass of 2} inchesaperture.

Palnt.

At a recent meeting of the Society of Enginecrs, a paper
by Mr. Ernest Spon on “ The Use of Paint as an Engineer.
ing Material ” was read. The suthor, in the first place, con-
sidered the necessity for the use of paint, and then noticed
the composition and characteristics of the pigments usually
employed by engineers. White lead, he observed, should be
of good quality, and unmixed with substances which may
impair its brightness. It is usually adulteratod with chalk,
sulphate of lead, and sulphate of baryta, the Iatter being the
least objectionable. Zine white s not so objectionable as
white lead, but is dry under the brush and takes longer in
completely drying. Red lead is durable and dries well; but
ghould chemical action commence, it blisters and is reduced
to the metallic condition. Antimony vermilion was sug-
gested by tho author asa substitute for red lead, and its
qualitics enlarged upon. Black paints from the residual
products of conl und shale oil manufacture, and oxide of iron
paints, are gonerally used for fron work, for which purpose
they aro poouliarly suited. Allusion was also made to antis

corrosive paints, and to those containing silica. Referring

to the olls used in painting, the author stated that linseed

oil was by far the most important, and that its characteris.
ties dosorved careful study, It improves greatly by age, and
ought to be kept at least six months after it has been ex-
pressod before being used.

It may be made a dryer by sime
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ply boiling, or by tho addition of certain foreign substances.
Nut oil and poppy oil are far inforior in strength, tenacity,
and drying qualities to losoed oil, and are used to adulterato
the Iatter, The author noticed the dryers cmployed, and
alludod to the propertios and means of testing the purity of
spirits of turpentine. He then dwelt at length upon the
mixing and practioal applieation of paint to new and old
woodwork, the progervation of cast fron by means of Dr,
Smith's piteh bath, and the cleansing, painting, and care of
wrought iron structures, Ho stated that, when used under
proper supervision, no better protection could be found for
iron structures than akide of iron paints. He coneluded by
pbserving that the real value of any paint depended entirely
upon the quality of the oll, the quality and composition of
the pigment, and the care bestowed on the manufacture;
and that the superiority of most esteemed paints was due to
these causes rather than to any unknown process or materinl
employed in their proparation,
-
PRAOTICAL MECHANISM.

DY JOSHUA ROSE,

Numsen XX1V.

HAND TURNING—FINISHING TOOLS,
The tool shown in fig, 78 is an excellent one for finish.

Fy.?& #

ing wrought iron or steel; it must, however, always be used
with water, and should be hardened right out at and near
the cutting edge, A.

For cutting out a round corner, a round-nosed too1,such as
shown in Fig. 74,is the most effective ; it will either rough out

2

T0R VIEW

SIDE VIEW
or finish, and may be used with or without water, but it is
always preferable to use water for finishing wrought iron
and steel. A is the cutting edge, and B, the heel of the
tool. This is a sample of a large class, applicable to steel
and wrought iron, the metal behind the cutting edge being
ground away so s to give to the latter the keenness or rake
necessary to enable it to cut freely, and the metal behind

the heel being ground away to enable it to grip the rest
firmly.

T

CUTTING A THREAD.
Our next operation will be to cut a thread upon an iron

bolt, supposing it to be roughed out according to the in-
structions already given. The tools necessary for this pur.
pose are a graver or V tool, with which to start the thread,
and a chaser, with which to cut the thread after it is once

started. Fig. 75 presents a V tool, A being the cutting point.

1:1'7.75. g
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SIDE VIEW
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TOP VIEW

and B, the heel. To start the thread, the Iathe should be
run at s fast speed ; and the heel of the tool being pressed
firmly to the face of the lathe rest, the handle of the tool
must be twisted from right to left at the same time
as It is moved bodily from the left to the right, the move-
ment being similar to that already described for the
graver, save that it must be performed more rapidly. It is
in fact the relative quickness with which these combined
movements are performed which will determine the pitch of
the thread. The nee of the work after striking the
liread will be as shown in Fig. 76, A being the work, and

.76,

B, a fino groove cut upon it by the V tool; from which it
will be observed that the judgment alone must bo depended
upon to gage the speed of the movement of the tool necessnry
to cut the fine groove, B, which must be the samo width
from one groove to the next as i the chaser from the point
of one tooth to the point of the next.

The reason for ranning the lathe at a comparatively fast
spoed is that the tool Is then less likely to be checked in its
movement by & seam or hard place in the motal of the bolt,
and that,even if the motal is soft and uniform in its texture,
it ix easlor to move the tool at a regulsr speed than it would
De if the lathe ran comparatively xlowly.

If the tool is moved irregularly or becomes chocked in i"l
forward movemeont, the thread will become *‘drunken,”
that s, it will not move forward at & uniform speed ; and if
the thread is drunken when it is started, the chaser will not

__}ticutiﬁt American,

only fall W rectify it, bu
part of the iron either 1y

LA the dranken part occurs in a
arder or softer than the rest of the
mutal, the thread will bocome more drunken as the claser
prococds, It is profurable, therefore, if the thread s not
started traly, to try aguin, and, if thero is not sufficlent
motal to permit of the starting groove first struck belng
turnod out,to mako another further nlong the bolt. It takes
much time and pationce to learn to striko the requisite piteh
at the first trial; and it is therefore roquisite for & beginner
toleave tho end of the work larger in diametor than the re-
quired finished sizeo, as shown in Fig. 70, 80 as to have metal
sufficient to turn out the first few starting grooves, should
they not be true or of the correct pitch. 1f, however, a cor-
rect starting groove Is struck at the first attempt, the chaser
may be applied sufficiently to cut the thread down to and
along the body of the bolt ; then the projection may be turned
down with the graver to the required size, and the chasing
proceeded with,

Aftor the thread is struck, and before tho chaser is ap-
plied to it, the top fuce of the rest should be lightly filed to
remoye any burrs which may have beon made by the heel of
the V tool or graver; or such burrs, by checking the even
movement of the chaser, will cause it to make the thread
drunken. Where the length of the thread torminates,a Lollow
curved groove should bo cut, its depth being even with the
bottom of the thread ; the objeet of this groove is to give the
chaser clearance, and to enable you to cut the thread parallel
from end to end and not to leave the last thread or two
Iarger in dinmeter than the rest.  Another object is to pre-
vent the front tooth of the chaser from ripping in and break-
Ing off, ns it would be very apt to do in the absence of the
groove.

TO MAKE A UHASER.

Chasers are cut from a hub, that is to say, a cutter formed
by cutting a thread upon a piece of round steel, and then
forming a cutting edge by cutting a series of grooves along
the length of the hub, These grooves shonld be V-shaped,
the cutting side of the groove having its face pointing towards
the center of the hub, us shown in Fig. 78. Hubs should be
tempered to a brown color. A chaser is made from & piece of
flat steel whose width and thickness increases with the pitch
of the thread ; the following proportions will, however, be
found correct:

Number of threads Number of teeth in Thickness of

per lnch the chaser the ¢ T

24 to 20 12 to 14 14 inch
18 “14 10 5-16 «
13«8 9to 6 5-16
6 4 7“6 38 "

The end faco of the chaser should be filed level and at an
angle with both the top face and the front edge of the steel,
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as shown in Fig. 77, the edge, A, being rounded off so that it
shall not strike against any burr upon the face of the rest,
and thus be retarded in its forward movement while being
cut. The hub is then driven in the lathe between the cen
ters, the chaser being held in a handle sufficiently long to
enable the operator to hold it with one hand, and press the
shoulder against the end so as to force the end of the chaser
against the hub, which will of itself carry the chaser along
the rest. The position in which the chaser should be held is
shown in Fig, 78, A being the hub, and B, the chaser, from

which it will bo seon that the chaser is held upside down
while it is belng cut, the cutting face resting upon the lathe
rest,  After the chaser hns passed once down the hub,special
attention should be paid as to whether the front tooth will
become n full one; if not, the marks cut by the hub should
be filed out again, and a new trial essayed. It must be borne

L

{n mind that, the chaser-boing held upside down, the back
tooth, while cutting the chaser, becomes the front one when
tho chaser Is roversed and ready for use. The hub should
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bo run at & comparatively slow speed, and kept fresly sup-
plied with oil, it being an expensive tool to make, and this
mothod of using proserves it. In Fig. 79, A is a chaser
whose front tooth i not & full one; B ix & chaser with a full
front tooth ; and C in of the same form ns A, when it Is, as
fur an possible, corrected,

The cutting aperation of the hub upon the chaser iy con-
tinued until the thresd upon the Iatter is cut full, when It is
taken 10 the vise and filed as shown in Fig. 80, A belog the

Fig.80.
- = ‘
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chasor as it loaves the hub, and B, as it appears after having
the edge, C, and corner, D, rounded off.

The angles of the end face of the chaser to the top and odge
faces of the body of the steel, and the uses thereof, are made
apparent in Fig. 81, in which A is a top, and B, & side view of
a chinsor when in operation, C being, in each case, the work.
From this it will be observed that the angle in the direction
of tho thickness gives rake 1o the teeth, while the angle in
the direction of the breadth serves to keep the front side of
the chaser from coming into contact with the head, shoulder,
or other projoction of the work. In the absence of a hub, &
chaser may be made by cutting a slot in a blank nut, fasten-
ing the end of the chaser in the slot, and tapping the hole,

The difference in shape between a chaser for use on wrought
iron, as shown in Fig. 81, and steel, and one for use on cast

.

iron, brass, or other soft metal, is shown in Fig. 82,

The difference consists in making the teéth less keen, by
beveling off the top face and cutting the teegh less hollow in
their length. The latter object is obtained by moving the
handle, in which the chaser is fixed, up and down while the
hub is cutting it.

The lathe rest should be so adjusted that the chaser teeth
cut above the horizontal center of the work. The teeth of
the chaser should fit the thread on the bolt along all thely
length when the body of the chaser is horizontal, and then
the least raising of the handle end of the chaser will present
the teeth to the work in position to cut, while the teeth
behind the cutting edge will fit the thread, being cut suffi}
ciently close to form a guide to steady the chaser. This
method of using will not only keep the thread true, but will
preserve the cutting edgg of the chaser. If a chaser has top
rake, as shown in Fig. S, and the handle end is held too
high and so that the back of the teeth are clear of the
thread, it will cut a thread deeper than are its own teeth;
if, on *he other hand, the top face is beveled off, as shown in
Fig.82, and the handle is held too high, it will cut a thread

Lo S

shallower than are the chaser teeth.

The proper temper for the teeth is & deep brown, or, for
unusually hard metal, a straw color. For chasing wrought
iron, the lathe may be ran so that the teeth will perform
about 40 feet, for steel about 3C feet, for cast iron 50 feet,
and for brass about 80 feet, of cutting per minute.

France and the Centennial Exposition,

Wo printed lust woek an extracy from The Engineer's re-
cent editorial on the Philadelphia Centennial, in which the
general disinclination of English manufacturers of agricul.
tural and other machinery was especially mentioned, and
ascribed to the high duty which is charged in this eountry
on the entry of such products. The same objection Is now
being urged in France to the contributions of French manu.
facturers. M, Herman La Chapelle, one of the largest on.
gine builders of Paris, publishes a long letter in the Mond:
teur Industriel Belge, in which he strongly condemns the
prohibitory nature of American duties, and points out that,
with the exception of wines, silks, and works of art, of
which France has almost & monopoly, it is useless 1o exhibit
the principal industrial products of that country,

—®
Staxarures made with a lead pencil are good in Inw
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IMPROVED BELT-GEARED COTTON PRESS. %a
The Improved cotton press herewith illustrated Is driven
by a belt in the same manner as o gin stand or mill, It i
pot necossary either to stop or slacken the speed of the
driving shaft to reverse the motion of the scrow, while the
belt always rans in the same direction. The general con-
struction of the appamtus is strong and durable,
and it has withstood the strain of making bales
yanging as high as 610 Ibs. without breakage. The
machine has now been in use for three seasons,
giving, as we are informed, uniform satisfaction.
The simple arrangement of the working parts will
be understood from the details shown in Fig. 2, in
eonnection with the perspective view of tho same
n Fig. 1.

The driving pulley, A, Fig. 1, always runs to the
right, and at the opposite end of its shaft is secured
& wooden friction pulley, B. The latter works in
tae space between the two rims, Cand D, of a larger
palley, Fig. 2, which is attached to the end of &
saaft or piuion, on which rotates the bevel gear, E,
and so turos the seréw, thus ralsing or lowering the
follower, F, Fig. 1. G, Fig. 2,18 a lever which
moves the sliding journal box, in which the end of
the shaft-carrying pulley, B, is supported either to
the right or left, =o that the friction pulley is thus
brought into contact with either rim, C or D, and,
eagaging with either, gives motion in one or the
other direction to the double rim wheel, There is
safficient space between the rims to allow pulley, B,
to run idle, by not engaging with either rim, when
the operator so desires.

When pressing the bale, tho friction pulley is
caused to work against the rim, C, turning the Intter
in the same direction as its own motion, and thus »
running the screw up slowly and with the full pow-
or. Tocarry the screw down, the friction pulley is
moved over to engsge with the rim, D, through
which it obviously imparts a quick lowering motion
to the screw.

The press is guaranteed by the manufacturer to
make a bale weighing 500 1bs. The screw is of
solid wrought iron, having a pitch of 2 inches. The
driving pulley, traveling at 350 revolutions, will
run up the screw at the rate of 20 inches per mi-
nute. The total weight of the machine is from 8,500
to 4,000 1bs.

Patented April 20, 1873. For further particulars address

the manufacturer, Mr. H. Dudley Coleman, 12 Union street,
New Orleans, La.

NEW SHARPENING INSTRUMENT.
The utility of thisinvention, shown in ourillustration, isso

Fia. 1.

}‘iﬂ. b

Scientific American,
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kni‘e, until worked into a stats of actual feroeity doubly in-
tensitied by the pangs of hunger and a large number to carve
for, know that a good stecl, which will stay in respectable
condition and not wear smooth in a fortnight, Is something
very akin to a treasure, Therefore, when we introduce an
ornamental implement which will sharpen knives at & mere
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SIMMONS' BELT GEARED COTTON PRESS,

touch, which pulls out skewers, cuts cork wires, and which
has a convenient corkscrew hidden away in its handle, al-
ways at hand at the right time and in the right place, we feel
we are doing a large portion of the community a service.

The device shown herewith does all this, The implement
consists of six blades of a very hard and tough steel, one of
which is shown in No. 4, Fig. 2, which are grouped together
ratially, as represented in Fig.
1, around a central rod, No. 5,
Fig.2. The ends of these blades
are secured in a socket, No. 8,
Fig. 2, and by a suitable screw
they are heid tightly in place
The handle, No. 1, Fig. 2, is
hollow, and is made of polished
corrugated metal. It incloses
a corkscrew, No. 2, Fig. 2, and
holds the same by screwing
upon & thread formed on the
bolster. Atthe end of the steel
portion is a short knife for
cutting cork wires; and just
inside the bladea notch is made
which affords a ready means
for grasping and extracting
skewers,

The arrangement of radial
blades is entirely novel andis
very effective in use. Though
especially designed for fami
ly use, the device is suited for sharpening the largest knives,

It is the subject of several patents obtained in this coun-
try and in Europo through the Scientific American Patent
Agency. For further particulars address the manufacturers,
the Radial Steel Company, 221 Pearl street, New York city.
[See advertisement on another page.]
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IMPROVED BUCKET EAR.
Mr. James D. Field, of Blue Rapids, Marshall county, Kan

and not liable to catch in clothes; that it is strong, and can-
not be readily broken off, and that itis choap and easity mads,
It consists of a continuous pieca of sheet metal, as shown in
Fig. 1, which is folded as indicated by the dotted lines, so
that a central rib is formed upon it. The rib is then perfo-
rated to receive the bail, and the side plate is similarly plereed
for the admission of the screws which attach the
appliance to the bucket, The completed ear in po.
sition is represented in Fig 2. Further particu-
lars may be obtained by addressing the inventor as

above,

) A
IMPROVED HYDRANT.

The advantage offered by the improved hydrant or
stroet washer illustrated herewith is that the valve
may be reached for repairs or clearing without ne-
cessitating the digging-up of the ground. To this
end the entire interior mechanism may be lifted bod-
ily out of the hydrant, so that the outer casing, when
once placed, remains a fixture. The invention is re-
presented in perspective in Fig. 1, and in section in
Fig. 2. In the latter engraving, A is the outer cas-
ing which is set in the ground; B is an inner tube
secured in said casing by a screw-threaded enlarged
portion at C. Through this tube runs a rod which
terminates below in a valve carrier, D, which is ar-
ranged to slide in a eylinder, which proje :ts into the
valve chamber, forming the seat of the valve, E,
attached to said carrier. The inlet pipe screws into
n branch of the valve chamber. The upper ex-
tremity of the rod is surrounded by a spiral spring,
I, which raises it upward, and so keeps the valve
pressed firmly against its seat, a packing ring lo-
cated on the valve rendering the joint tight. Just
abovo the end of the rod, the handle, G, is pivoted,
so that, by pressing down thereon, the rod 18 de-
pressed against the action of the spring, the valve
opened, and the water allowed egress up to the exit
faucot. The valve cylinder has a vent, H, through
which the waste water can pass into the exterior
casing, the screwed bottom piece, I, having an open-
ing which permits leakage into the ground. The
screw ring, C, is the sole means of confining the
valve cylinder to its place on the chest; so that
when nccess is to be had to the valve, it is only ne-
cesgary to detach the nozzle, remove the cap and
operating shaft, and then, by unscrewing the ring,
lift out the interior apparatus.

Patented November 8, 1874, by Mr. B. E. Lehman, of
Bethlehem, Pa., to whom inquiries for further inforn.ation

sas, Iy the inventor of an improved bucket ear, herowith il-
lustrated, which was patented March 16, 1875, through the

may be nddressed ; also to the MoNab and Harlin Manufsotur.

self.evident that any deseription is hardly necossary. Those | Bclentific American Patent Agency,

who have straggled over s piece of st sl et Ihe advantages claimed | ing Company, 56 Jolin street New York, sole agents for New

outof the way of cover and bail | York and the Eastern States,
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right, thus admitting a steady stream of water to the boiler,

The convicts then uncoupled the locomotive, which, as the

Srientific American,

THE FATAL BALLOON ASCENSION. Ho noted that the fire was very low; and trusting that the
The story of the fatal balloon ascension in France, In convicts knew nothing of machinery, he seized hig pump
which two of the most darlng of living neronnuts, Croce-  handle and, as he leaped from the enb, turned it far to tho

Spinelli nand Sivel, lost their
lives through suffocation in the
highly rarefied air of the upper
atmospheric regions, is told in
detail by the survivor of the
party, M, Gaston Tissandier, in
La Nature, the journal edited
by him. We have already given
the main facts of this disastrous
affair, but the following in ad-
dition thereto will also be found
of Interest. We extract from
the periodical above named the
epgravings given herewith, one
of which represents the acro-
nauts and their apparatus as dis-
posed in the car of the balloon.
Tissandier is shown noting the
barometer indications, Croce is
seated on the right, and Is in-
haling oxygen, and Sivel is about
cutting loose the bags of ballast.
The time chosen is after the bal-
Joon had mounted to a hight of
over 238,000 feer, and a sense
of faintness and oppression was
already stealing over the occu-
pants of the car. The tempera-
tare was about 14° above zero,
Fab., Sivel, who had relapsed
into a kind of stupor, suddenly
awoke, and turniog to Tissan-
dier acked the altvitude; the bal.
loon had nexrly reached 24,000
feet, Then he cnt loose the
bags of ballast, and this uction
is the last remembrance which
M. Tissandier possesses of the
course of events nuntil he awoke
and found his companions dead.

The small balloons shown just
asbove the car coniained a mix-
ture of air and oxygen (70 per
cent of the latter gas) which the
aeronauts inhsled until sudden-
ly overcome. The reservoir
hanging outside of the car is an
agpirator for forcing air through
tabes filled with caustic potash,
which air was subsequestly
tested for carbonic acid.

The temperature of the sir, as
the balloon ascenced, w:g care-
fully measured, up to the time
when the observers succombed.
At the surface of the earth it was 57° Fah. By the timean
aititude of 20,000 feet was reached, about 50 minutes inter-
vening, the mercury had fallen to 32°; the last indication
noted, two hours after starting, and when the balloon was
28,680 feet bigh, showed 13°8° above zero, Fah. During this
period the temperature of the gas within the nerostat wos
constantly noted ; *his reached 73'4°, when the mercury out-
slde marked but 28°, and remained at that point. This fact
accounts for the rapid ascension of the balloon in the upper
rogions, and its precipitous descent after sinking into the
denser atmosphere,

We remarked in our previons article that the registering
barometers, which were to be opened by the French Society,
and which fortanately remained intact during the fall of the
car, would show how high the balloon ascended aftor the
neronauts became insensible and before it began its down-
ward course, These have been examined, and show that the
lowest pressure corresponded to about 10°8 inches of mercu-
ry, which indicates a bight of a little over 27,600 feot,
From this point the balloon began to descend, fulling swift-
ly 1o 20,500 foet. Here the aeronnuts revived, and then cut
away the aspirator and threw overboard more ballust, caus-
ing the balloon to rise once more to the same high altitude,
and insensibility again to supervene, The trock of thoe
air ship forms n gigantic M, the ends about 150 miles
upart,

In the smallor illustration, Fig. 2, are represented Sivel's
sounding balloons, by menns of which he rocognized the
presence of currents of air above or below. A rod, thirty
foet long, was projected from the car and held in equili
brium by the upper balloon, which wax 10 feet in dinmoter,
and which was filled with gas., This was attached to a rope
8,000 feet long and allowed to ascend that distance above the
car. The other small balloon was filled with air, and, being
st'ached to a line of similar length, fell that far below. Mr
Donaldson uses an arrangement similar to this, kites belng
substituted, however, for the balloons.

Piracy on « Rallroad,

Presence of mind at the right time averted the possibility
of a serions disaster on the Hudson River railroad, recently.
Five convicts managed to broak nway from the working gang
at Bing Bing prison, und, reachiog the railroad track, gud-
denly Jumped Into the cab of o freight engine which, at the
thme, was slowly draggiog n heavily loaded train. Prosent
ing revolvers at the heads of the engineer and firoman, thoy
ordered both men to alight. The engineer, unablo to reach
sny heavy tools to fight the intruders, resorted to sirategy.
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9 —8IVEL'S SOUNDING BALLOONS,

stenm gage stood at 200 1bs,, leaped forward with a jerk.
As 9000 83 the pumps began to
operate, the water worked into
the cylinders, and, in & few se-
conds, the head of one blew off,
thus, of course, greatly re-
tarding the speed of the ma-
chine,

Meanwhile a telegram had
been sent t0 Superintendent
Toncey, at the Now York offics,
announcing the capture, Prompt
actlon was necessary, as a lnco-
motive, tearing over the linein
utter defiance of time tables
and trains ahead, was a danger.
ous intruder and liable to work
considerable damage at stations
and crossings. Recollecting
that near Tarrytown there is a
switch which runs paralle] with
the main track for a long dis.
tance and then abruptly ends in
the river, Mr. Toucey, withont
an instant’s hesitation, sent to
the Tarrvtown station master
an order ‘‘to open the west
switch and throw No. 89 into
the river.” The astonished of-
ficial, slthough hardly crediting
his senses, nevertheless pre-
pared to obey the command
He threw cpen the switch and
locked it, and then stood calm-
ly by, watching the cloud of
steam up the track get bigger,
and waiting for £20,000 worth
of engine te go plunging, with
whatever train might be behind
it, down to the bottom of the
Hudson.

Another explosion occurred,
however, which saved the lives
of the convicts and the de-
struction of the engine. The
Jocomotive was within & mile
of the switch when the other
cylinder head was blown ouf.
The machinery stopped, and
the convicts, leaping out, took
to the woods. The engineer,
who had been running after his
locomotive, well knowing that
she could not travel very far,
soon reached her, and, jurapiog
into the cab, in a few seconds
had the fire out, and the steam down.

While the prison officials should be held to a strict ac-
count for the fact of the escape of the convicts and of their
being possessed of arms, the railroad people are entitled to
much credit for their part in the affair. And this is equally
due to the engineer for his presence of mind, to Superinten-
dent Toucey for his prempt application of an heroic remedy,
and to the station master at Tarrytown for his implicit obe-
dience to an order which the majority of men would have
hesitated over or have refused to obey without explanation

Steam Launches for Yachts,

A miniatare steam launch, only 14 feet long by 4 feet 8
inches beam, has just been built by Messrs. Edwards and
Symes, of Cubitt Town, Eng., as a tender to a salling yaolit
for use on the fiords of Norway, The boat is to be carried
at the ordinary davits, and it has, therefore, been made as
light as possible, the total weight, including the machinery,
being only 800 1bs. The hull is built entirely of mahogany,
and it contains a vertical boller with engine attached, the
arrangement being such that the machinery can be detached
from the hull in & few minutes, and hoisted out complete,
and the launch then used as an ordinary boat, it being pro-
vided with oars and rowlocks, The boiler, which is worked
at a pressure of 70 1bs. to 80 1bs. per square inch, is welded
up throughout, there being no riveted seams, The boat will
carry four persons and a good supply of coal; and during a
trinl trip made at Greenwich last woek, it attained a menn
spoed of 64 miles per hour,

-
Glycerin as an luminating Matorial,

M. Bchoring states that glycerin may be burned in any
Jamp so long a8 the flame is kept on a lovel with the liquid,
The latter, on account of its consistence, will not nscond an
olovated wick. As the flame, 1ike that of aleohol, is almost
colorless, and a8 the material s especially adapted for ab-
sorbing a large proportion of saline substances, M. Schering
has recently made experiments in coloring the fame with va-
rious bodies, and with satlsfactory results. By introducing
substances rich in earbon, it appears that the flame may be
rendered suitable for illaminating purpeses. The low price
of glycerin, and its property of not volatilizing at high tem
poratares, add to its advantages In this direction. o4

Tue new British arctle expedition, which will shortly
start for the north pole, 18 t0 go up through Smith Sound,
on the west coast of (reenland, following the route of the

lust American expedition—FHall's,

e

EESS L ottt ~ -

e




o

36v

Seientific Jmerican,

. HOOD'S ADJUSTABLE BRUSH HANDLE.

Hore s an invention which is just in time for spring house-
eleaning, for which reason, togethor with that of its handi-
pess, wo have no doubt but that it will meet with general
approval, especially from our Indy readers, who are looking
forsard with no cheerful anticipations to that serious yearly

undertaking. It is a handle easily attached to any scrubbing
brush, and so adjusted that it will enable the user to do her
work standing up, and with much greater facility and ease
than when kneeling on the floor.

A, in the engraving, is a conical plate seeured by screws
to the back of the brush. It has an aperture in the center,
around which and on the under side of the plate an inclined
plane is formed. A similar conical plate, B, is provided with
8 tapering socket to hold the handle, and fits over plate, A,
The two plates are firmly clamped together by a key bolt, C,
which, passing throogh plate, A, engages agsinst the inclined
underneath portion when turned. The upper flat surface of
piste, A, and the under surface of plate, B, do not come in
contact, the bearing being had between the outer inclined
portions, and thus rendered firm and strong. Plate, A, is
made higher on one side, thus causing the handle to assume
sn angle, more or less acute, with the back of the brush, ac-
cording to the position in which it msy be most convenient
to use the latter,

The brush may be placed nearly on a line with the handle,
so a8 to facilitate working alongside the baseboard or near
doors and windows.

Patentad October 20, 1874. For further particulars re-
garding agencies for the introduction of the invention, ad-
dress the patentees, Messrs. Hood and Joseph, Indianapolis,
Ind.

ELDRIDGE’S SELF-ACTING KEY FASTENER.

The object of this invention is to provide a self-acting
key fastener that will secare the key in a door lock on the
ipside of a room sgainst turning, by burglars, with nippers
and other Instraments, from the outside.

The accompanying engraving represents a keyhole plate
secured to the door, and to this, at the lower end, a movable
arm, A, is pivoted. The arm is made concavo convex at the
pivol end to contain a circular spring which operates it, one

end of the spring being secured to the plate and the other to
the arm. A slot is formed on the upper end of the arm, to
receive the shank of the key, which is filed square to fit
the pame ; 5o that when the arm is closed by the spring, the
key cannot be turned in the slot, The guide, C, and the
shoulder on the arm form n stop, while the notch, D, pass-
Ing under the guide, serves as s lock for the arm against
outslde’ pressure,

This Jittle invention, wo are informed, meets with much
favor among architects, It las been patented by
Mr. D. D, Eldridge, of 208 La Sulle street, Chicago, 111,, from
whom the manufacturing rights for the Eastern and Bouth-
ern Blates may be obtained on reasonable terms.

Just So,

Boow's Pathfinder and Railway Guide (Boston) says,
and we think trathfally, that, for s catalogue of all the
mont important inventions of the day, with sclentific notes
and explanasons, the SCIERTIVIC AMERICAN has no compe-

titor in this conntry ; and it should have none, for it ontire.
Iy fills the fisld of sclentifio Information and research. It
pages contain information of intorest to the most thought.
loss readeor: and it is diMeult for the most unscientific mind
to lay down a copy without seanning its excellent illustra.
tions and explanations.

Dissolution of Mydrogen In Metals,

In previous researches on the metallic alloys formed by
hydrogen, MM, L. Troost and P. Haurefeuille indicated the
charactors which distinguish these definite combinations
from the solutions of hydrogen in metals. Potassiom, sodi-
um, and pallasdiom combine with hydrogen, while a consid-
erable number of other motals morely dissolve this gas,
Iron, nickel, cobalt, and manganese offor striking analogics
in the mannor in which they behave with hydrogen at differ.
ent temperatures. The facility with which they absorb or
give off hydrogen gas depends greatly on their physical con-
dition. An ingot of pure nickel gave out, in & vacuum, at a
rod heat, one sixth of its volume of hydrogen. Laminw of
nickel, obtained electrolytically, gave out forty times their
volume,
volume, and remained pyrophoric after the escape of the
hydrogen. An ingot of cobalt gave up one tenth of its vol-
ume, olectrolytic lamine of cobalt thirty-five times their vol-
ume, and pyrophoric cobalt powder one handred times. It
also remained pyrophoric after the loss of the hydrogen.
Soft iron in ingots gives off one sixth of its volume, and
gray cast iron more than the half. Electrolytic laminm of
iron gave off 200 volumes. In fine, it may be said that iron,
nickel, and cobalt absorb directly hydrogen gas, but it can.
not be sald that combination ensues, just as has been already
shown in the case of lithium and thalliom. Finely divided
iron has a property which is not shared by nickel or cobalt:
it decomposes water slowly at common temperatures, and
rapidly at 100", In this respect iron approximates to man.

ganese,

CAR WHEELS.
It has been estimated by good authority that there are no
fewer than 1,250 000 car wheels in daily use on the railroads
of the United States. Each wheel travels 8875 miles per

Car-Wheels,

day of 820 days per annum, and its average load is 8§ tuns,
With this stress, the life of the wheel is about 45,000 miles,
or 158 years On trains running at express speeds, the ave-
rage life does not exceed 10 months’ service, while wheels
under tender trucks have a life of 18 months. A freight
wheel, it is stated, often lasts over 8 years. Assuming the
average life of car wheols under all kinds of service to be 5
years, the total number of wheels worn out annually in the
United States may be placed at not less than 250,000. Allow.
ing an average cost of $18 per wheel, and calculating about
one half for the value of the old wheel, the annual loss may
be stated at two and & quarter millions of dollars,

We present, in Figs, 1 and 2, a few examples of the nu-
merous inventions of this class, a a’ represent the well known
Washburn wheel; b 0’ are perspective and sectional views of
a spoked wheel of rather antiquated form; ¢ is & Woodbury
wheel, which has o compressed annular elastic packing be-
tween tho cylindrical faces of the body and rim. The body
is sectional, having two webs bolted together, Each portion
has & flanged rim, the combination of the two forming an
annular sest for the tyre, d is o wheel cast in three sepurate
pieces, consisting of a rim and two portions, each of which
latter has a hub and a web, betwoen which the Inner flange
of the rim Is gripped and bolted. The wheel, ¢, has side
plates cast in one piece with the hub and cross pieces, which
connect the peripherios of the side plates. The encircling
tyre is secured by rivets. In the wheel, 7, the tyre kas plns
upon its inner side, which enter slow in the rim of the wheel
to hold the tyre from shifting. The flange piece has a shoul-
der projecting on tho Inslde, that fits in a circular groove in
the body of the wheel, to which it is bolted. The wheel, g,

Pulveralont nickel gave up one hundred times its

—— -
which is bolted a covering annalur dink, Thix device is o
allow the revolution of one of the wheals upon the axle on
curves of the track. /4 is a car wheel constraoted in two

parts: first, a rim with two flanges forming an innor recoss

Car-Wheels.

and second, a hub with a web, and & flange upon the same,
flaring slightly outward. Slots in this flange permit it to
spring past the flange of the rim into the inner recess. ¢ and
J are two forms of wheel, in each of which the cast hub and
rim are connected by corrugated wrought metal disks. & is
the Raddin wheel, in which the entire web and rim are cast
in one piece. The hub has binding rings which are bolted
together through holes in the web, with interposed packing
rings of india rubber to lessen tremor and jar. I/ are two
views of the Watson wheel, in which the space between the
hub and the rim is occupied by s skeleton metallic frame,
having openings filled with compressed panels of wood.

In the wheel, m, Fig. 2, the wedges of wood are driven
between the rim and the tyre, in order to absorb the jarring
motion. n n' are views of a compound wheel in which seg-
ments of wood form a web between the hab and the rim, and
aro seeured by metal plates. 0o’ are views of n wheel in
which the hub and rim are of cast iron united by wrought
iron spokes, each alternate spoke leaning at an angle from the
opposite side of the central circumference of the hub to the
central line of the rim. ¢ is a wheel somewhat similar to &,
in which the web of the wheel is enclosed between binding
plates, and has a packing between itself and the plates, and
also on its inner edge.

Paper, when entering into the composition of ear wheels,
is tightly pressed in as a packing between the steel tyres and
the cast iron hubs, so as to form a compact, strong, and
yet somewhat resilient material, which deadens sound and
diminishes the force of concussion.

The illustrations are selected from the pages of Mr. E. H.
Knight's ‘ Mechanical Dictionary."” *

HAND SUPPORT FOR SHEEP SHEARS.
As the sheep-shearing season is now close at hand, a
novel arrangement of a support for the hand while holding
tho shears, which we illustrate herewith, will doubtless
-

\

~

prove of timely interest. The object of the device is to en-
able the operator to have free use of his hand while the
muscles of the same are firmly braced, and thus assisted du-
ring the fatiguing labor, He is thus enabled to exert greator
strength, and may, at the same time, rest the hand without
Inying down the implement. The attachment consists of
straps, of leather, rubber, or other suitable material, which
aro secured 10 one of the shears handles. Rings or loops are
fustened to the other handle, and through these the straps
nro passed ¥o ns to form a cross over the back of the hand,
the ends being secured and the length adjusted by suitable
button holes and hooks, Asillustrated in the engraving, elas-
tic bands are employed, in which case the straps are sivoted
or otherwise permanently attached to the handles of the
shoars,

A caveat for the invention hns been prepared by the Sclen-
tific American Patent Agency, Further information may be
obtained by addressing the inventor, Mr, James L. Smith,
P, 0. box 200, Tuscola, 111,

has s circular recess to recelve m collar on the axle, ovor

* Publishers, J. 1, Ford & Co,, Now York city,
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The Newly Eleoted Monorary Wombers of the from and
Steol Institute,

Tho annual gonoral moeoting of the Iron and Steel Insti-
tate of Greal Britain recontly took placedin London, Acting
upon the suthority vested in them at the last genersl meet-
ing, the Council have elected the following gentlemen as
honorary members  Professor Potor Tunner, Leoben, Austria;
Professor R. Akorman, Sweden; Professor Grfiner; Dr.
Porcy, London ; Mr, Poter Cooper, New York ; Mr. H. Schnel-
der, Creusot ; :r. Flnell(m ‘l:llcn The total number of
honorary members, u o King of the Belgians, who
wan olocted last yoar, Is now elight, X

The president, 1. Lowthian Bell, Esq, sald : ** Most of you, I
dare sy, are familiar with the names and possibly also with
the achievements of those gentlemen who have gained for
themselves this distinction; but in the event of there being
any here present to whom the names of those gentlemen are
not familiar, perhaps it would be aceoptabloe that I should
mention the ground upon which we have accopted them,
The first namo on the list is that of my friend, Professor
Potor Tunner, of Leoben, Austria. 1 have had the honor of
personal acquaintance and, I may say, of personal friend.
ahip with this distinguished foreign metallargist during the
Inst fivo-and-thirty yours, and can safely say, In practical sc-
quaintance with ovory portion of the motallurgy of fron, it is
impossible to imagine any one more proficlont, or any one
who takes a greator interest in the developmont and pro-
gress of our scienco,

The next name is that of Professor R. Akerman, of Swed-
on. Swoden, ay you all know, is a classio country in the
motallurgy of iron, and I am glad, and I am confident in the
assertion, that the great repute of that very anclent country
in the manufacture of iron is very well sustained by the ex-
ertions, by the knowledge, and by the learning of Professor
Akerman, and the samo may be said of Professor Grilner, of
the Feole des Mines in Paris.  There is no subject connect-
od with the progress of our art whioch does not receive the
immediate attention of my friend Professor Grilner; but, in
addition to that, I may say he has distinguished himself in
the archives of scientific research in France, by his original
investigations, many of which are of great value in connec-
tion with the smelting and subsequent treatment of iron.

Then comes the name of a gentloman, familiar, I am certain,
to every one who has ever read a word upon the subject of
the manufacture of iron in this country; I mean that of my
friend Dr. Percy, of the School of Mines in Jermyn Street.
If he had rendered no other assistance to iron manufacture
than simply to have collated and extracted, from works writ-
ten in almost every foreign language, an account of that
which had been dooe in other countries as well as that
which had been done in our own, I am quite sure that Dr,
Percy would have entitled himself to this distinction at our
hands; but in addition to that, the doctor has also distin.
guishied himself by several' very important investigations in
connection with this chair.

The next name is that of my venerable friend Mr. Peter
Cooper, of New York. I cannot pretend that, in the pro
cesses or the practice of making iron, he has done much
to distinguish himself in America, but he has been connect.
od for many years in the manufactare of iron with his son,
Mr. Cooper, and with his distinguished son-in-law, the Hon,
Mr. Hewett; but in addition to these recommendations, Mr,
Peter Cooper has, with a singleness of purpose which cannot
be too much admired, devoted & sum which would have been
considered enornious even in this country, for the advance-
ment of Science, by founding the Cooper Institute in New
York, in which young persons are instructed in every branch
of art and science ; and If it were only to evince the apprecia-
tion which we have for efforts in that direction, I am of opin-
fon that the Institute, in conferring this honor upon Mr,
Cooper, hionors itself by so doing.

The next name is that of Mr. H. Schneider, of Creusot.
Most of you are aware that the social position of Mr. Schnei-
der was sufficiently great some few yoars ago to causo his
selection to fill the vory responsible office of President of the
Legislative Council of the Government in a neighboring
country; but with this, of course, we have nothing to do.
What recommends Mr, Schnelder to our notice is not his social
position, but the manner in which he has identified himself,
to my own certain knowledge, for the last forty years with
the advancement of the art of making iron in a neighboring
country, The works with which Mr. Schueider is connected
were founded by Messrs. Wilkinson and Manby. T forget
the circumstances which led to the transference of those
works to my friend Mr, Schneider; but suffice it to say that,
under his direction and under his skilful managemont, they
have grown to be, as many members here can tostify, one of
the most important establishments of that country.

The last name on the list is that of Mr. Krupp, of Essen,
If we measure u man's merit by the extent of the operations
Lo direots, and the rapidity with which those operations are
carried into effect, I do not know that we could find a more
slgnal Instance of progression than that of Mr, Krupp, and
wo have thought it proper to recommend that Mr. Krupp, be
ndded to the list of our honorary members,”

-

The Eagle Wing FPropeller,

An interesting report, by Mr, Richard H. Buel, on the
Eagle Wing propellor will be found in our inside advertis-
ing columns. The results of that engineor's ealoulations
are somowhat spproximate, but they serye to show a high de-
groo of efficiency in favor of the scrow, inasmuch as he con.
cludes that there 18 o gain effectod of 20 per cent in power,
snd 224 per cent in spood, as compared with a ' true” sorew
tested under like circumstances, Furthor and more elabo.

Scientific American,

rate investigations into theso facts, espocially in the light
of fuller data, will s0on be made, we are informed, by Judge
Pattorson, the inventor,

A SELY-LIoNTING GAs Burxen.—We have recently been
shown a gas burner, which does away with the use of
matches, and tho dangerous practice of carrying lighted
papor.  Attached to the burner I8 & tube contalning & slip of
papor, on which nre dots of fulminating composition. A
hammer falls on one of these dots, igniting the fulminate.
The hammer is operated by a spring and is controlled by the
cock by which the gas is turned. An engraving of this con-
vonient arrangemoent will be seon on reference to our adver-
tising columns,

Becent Mmerican and Loreign Patents,

Improved Steam Trap.

Jumes M. Moharge, Montreal, Canada, assignor to Richard Patton,
of samo place,—The invention consists of & hollow vessel balanced
on a welghtod lover, and connected with the boller and a water-
collocting recelver. A welghtod steam wvalve of the vessol, with
oross head at upper end of spiodle, produces, by the rising and the
falling of the vessol, the closing and opening of the valve, In con-
nootion with the stutionary fork, so as to admit the steam und force
the vondensed wator through the discharge pipe to the boller,

Improved Umbrella Support,

Richard J. Welles, St. Josoph, Mo.—At the upper end of the stand
is a socket which receives a head, The head Is made In two parts,
one of which is sermuted, and s made to enguge with the sockot by
screwing up @ nut, A clamp clasps and holds the handle of the
umbrella. By lowering the tightening nut the head will bo loos-
enod, and may be turned (n nny direction, and the staff of the um-
brolla will be relonsed.

Improved Emery Grinding Machine,

E. William Gunn, New Woodstock, and George D, Wells and Har-
rison Wells, Erieville, N. Y.—This cmery wheel machine, which s
#0 constructed that the emery wheel may be turned into any posi-
tion that the form of the work belng ground may require without
stopping the wheel or checking its speed. It oxpands and coutracts
as the band is twisted and straightened, and allows the bands to be
readily slackened nnd tightened as may be required.

Improved Saw Set,

RobertJ. Granyille, Astoria, Oregon.—By thisimproved saw set the
tecth may be alternately set in opposite direction, so that the opera-
tion may be finished by passing the nstrument once along the saw.
An operating main plece, with adjustable clamps and set screws,
gives ecach tooth the exact degree of set required.

Improved Fastening for Tool Handles,

William M. Fisk, Lancaster, Pa.—This consists in a fastening bar
having & button, to which a cap, baving a chambernd cavity, is ap-
pliod and turned about one fourth of a revolution, and thereby fus-
tenod. It also consists of a spring in combination with the fasten-
ing bar to bold the cap in place.

Improved Lantern Handle.

Theodore James, North Adams, Mass.—A small block turns and
slides freely upon a wire ring. Through a bole in the block is passed
another ring, which s made with a small loop in its middle part, to
prevent the block from sliding upon it. The block turns upon &
wire ball, so as to eoable the lantern to swing or oscillate without
changing the position of the first ring. Upon the ends of the wire
are formed books to hook into the lantern, and thus suspend it.

Improved Sash Fastener.

John Singer Wallace, Philadelphia, Pa.—This is an improved de-
vico by which the upper sash may be readily pulled down, and both
sashed be locked securely, without interfering with the opening,
closing, or cleaniog of the window. The invention consists in sus-
pending from a metal bracket, at the upper cross plece of the win-
dow, a stiff rod, which extends below the double cross piece of the
sashes sufficiently fur down to be used as a handle for lowering and
closing the uppor sash, This pendent rod is provided with a spring
in the shape of an inverted umbrelln spring, which locks over the
lower sash. The rod swings like a pendalum in & metallic oblong
sockot attached to the upper cross plece of the lower sash, and may
be taken out of the same through an open front recess, for being
removed, while the unobstructed opening and closing of either sash
are permitted by a slde recess In the rear part of the sockoet, along
which the spring Is allowed to slide out.

Improved Device tor Felllng Treos,

Charles C. Curtis, Coos, N. H.—The object of this inveation is to
provide a devico by which the falling of sawn or cut trecs in any
desired direction may be controlled, and the breaking of the saws
prevented. The invention consists of a splked pole of suitable
length, that is applied to the tree and seatod on an ndjustable ln-
olined plece that is hinged to a base frame, and ralsed to upset the
treo by asuitable braced supporting collar and elevating mech-

anism.

Improved Lamp Extingulsher,

Milan Waterbury, Mason City, Towa, assignor to himself and Wil-
Uam H, Betts, of samo place.~8hould the lamp be upset, a ball will
fmmodiately be dislodged from Its soat In a cup ; and in falling fts
welght will draw o clialn tight, and thereby pull a lover downward,
which fo its turn will causo the extinguisher to overlap tho top of
tho wick tube, and thus immediatoly extinguish the lamp.

Improved Hitching Device for Straps,

Christian M. Bausch, Holyoke, Mass.—This Invention relates to
stenps for hitehing horses: and conslsts in a metallio slide or look,
through which tho strap passes, and in which It is confined, the lock
bolog ndjustod to uny desired position on the strap.

Improved Ash Sifter,

Willlam Montgomory, Chicago, IIL~To one side of the sifter are
attachod the edgos of a somi-oyHndrical plate, which passes through
@ holo In the serven, to form a spout, through which stones, slato,
olndors, and other rubbish may be dropped Into the ssh box without
ralging the sifter,

Improved Cover for Heds, ote.

John Foster and Willlam A, Weant, Salisbury, N, (.—The otjeot
of this inveution Is to furnlsh a convenlent screen or cover for
bods, cribe, tables, ote., for the purpose of excluding tlies, mosqui-
toos, and other insects ; and It consiats of u cover of wire or throud
notting baving a pivoted moyable seotion in combination with

hinges which attach the samo to the bed frame, and bruckets whioh
support the cover whon raised [ntegrally from the bed,
Improved Harrel Croze.

J. H. Morrison, Portsmouth, N. H.—The lnvention relates to tho
Joints by which hewds wre scoured In barrels lntended to hold
Uquids, but especially beor, 1t consists in forming this Joint of an
aro form, 8o us Lo strongthen the odgo of head and stave, thus pro-
vonting foaoture or loakuge from internal pressure or oxternal por-

oussion.
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Inclined Guide Wheel for Locomotives and Hallway
Cars,

Turner W, Lane, Holly Bprings, Miss.—Tho object of this Invou-
ton 18 to Increuse the security and durability of the rolling stook
of raflways, by providing o means wheroby the car whoels are pre-
vented from loaving the track. 1t consists in the combination with
the car wheel of an fnclined gulde wheel having s flange that rests
agninst the under side of the top of the rafl, the mid gulde whee
belng contalned In a detachable supportiog frame, and provided
with an elastio seat or cushion, The gulde wheols may be looated
olther botwoen the wheols of the truck or upon one side, and way
be cither lnsdde the track or outslde,

Improved Rullroad Crosstle,

Henry Reoso, Baltimore, Md.—The objoct of this invention s W
furnish at a minimum cost & prctically Indestructible and porma-
nent crosstio for ruilronds, In place of those made of Umboer, which
Jast but i few months, and whose removal is o souroe of great and
never ending expense to the rullroad corporations ; and the Inven-
tion consists In a T-lron crosstie, provided near each ond with oppo-
sitoly facing clips, between and beneath which the rails are placed
and firmly fastonod by wodges,

Improved Motive Fower.

Henry Bolton, Brantford, Canada.—This Invention relates to cer-
tain improvements in motors for driving sewing machines, eto., and
it consists In a means for utilizing the power of » maguzine spring
through a secondary driving spring, the tension of which driving
spring Is relatively constant, and which said secondary spring s
intermittingly wound up by the magazine spring as fust as it spends
its force, nnd while it {5 In operation ; the two springs belng so rels-
tively constraoted and arranged that the constant tension of the
gocondary spring 1s less than the weakest tension of the magazine
spring at any stage of its operation, 5o that the magnzine spring
can always wind up the driving spring.

Improved Permutation Loek.

Mott B, Brooks, Drockville, Canada.—This lnvention relates to
certaln improvements in permutation locks. It consists in a semi-
circular link having one end oxtended and pivoted i bearings In
the case of the lock, and so arranged as to be drawn out and turned
upon {ts pivots. The extended straight portion of the link s pro-
vided with a recess with which a transverse spring bolt Is made to
enguge for the purpose of locking the link, and the transverse bolt
is also proyided with a recess with which a longitudinal bolt is made
to engago for the purpose of locking the spring bolt. Upon sid
longitudinal bolt the permutating devices are arrunged, which con-
sist of three numbered rings, a clutch collar, and a disk, whereby
an almost unlimited number of combinations wmay be bad, and the
device Jocked or unlocked by both an absolute and a relative key.

Improved Scaffold Clamp.

William C. Fellows, Toledo, 0., assignor to himself and Charles
Whittingham, of same place.—The bracket consists of a band which
slips over the uprights, with a key fastened therein by a pin. The
upper inner edge of the band is serrated to prevent the band from
slipping on the upright. Confined by the bolf is an eccentric arm,
in & recess of the key. Teeth penetrate the upright and secare the
brackets. As the weight of crosstree and scaffold bears on the key,
the band is cmmped on the upright, the sermuted edge penetratos
the wood, and the arm, as the load is put upon the scaffold, works
eccentrically on the pin, and increases the resistance.

Improved Process of Manufacturing Clder,

Willlam H. Gilmore, Shilob, Obfo.—This {nvention relates to the
manufacture of artificlal cider, and it consists in combining, with
water, sugar, and tartaric or citric acid, a concentrated cider
essence, which is obtained by freexing cider and drawing off the
uncongealed alcoholic portions from the center. The sald uncon-
gealed alcobolic portions contain In solution all of the essential
olls and flavoring essences which, being more volatile than water,
are lost in cider concentrated by bolling.

Improved Tank for Retalling Coal 011,

Jobn H. Boardman, Baltimore, Md.—The object of this invention
1s to provide a case for coal oll barrels for retalling purposes ; and
it consists in a closed barrel case having one side of the Jower part
of it extended 80 as to form, with a portion of the drip tray, a closed
dispensing tray with independent movable entrunce thereto. The
barrel is provided with a siphon and a bar for holding the same in
place, and the dilp tray bhas a trough which recelves the leakage.

Improved Bill Flle.

Maurice Langhorne, Maysville, Ky.—This invention relates to cers
taln improvements in bill files, and it consists In a sheet metal box
having its sides cut away obliquely from the froat to the rear for a
part of the distance, and horfsontally for the balance, so as to leave
the front of the box flush with the top of the files, and yet allow
tho files, when pushod back aguinst a spring, to be placed io such a
position as to bo readily Inspected, the box belng provided with a
flange cover to protect the flles from the damagiog influences of
woather and dust,

Improved Scroll Sawing Machine.

Charles N. Trump and Samuel N. Trump, Wilmiogton, Del.— A
plece of metal is fittod to the shoulder of the arm of the machine
by means of & sot screw, The saw i driven by power applied by a
friction wheel. The boring device is driven by the same friction
wheel. A lover s connected with the arm plece, to which an ecoon
trio Is attached, which eccentrio bears on the pin and throws the
friction pulley in contact with the friction wheel. When the lever
is thrown back, the pulley Is drawn back from the wheel by the
driving band of the boring bit. The saw rosts aguinst stralght faoos,
#0 that, whon thoe clamp s deawn up, 1ts wholo inner surface bears
on and clamps tho saw. The boring mandrel is supported on the
arm of the saw by means of a brmeket.

Improved Let-off' Mechanism for Looms,
John Turner, of Lonsdale, R. I.—This consists of thoe yarn beam ,
goared by a system of reducing goars, and a palr of long cone pul-
loys and bolt, with the cam shaft of the loom, with which thore is
n long, slowly rovolving serow, Tho last gradually shifts the belt
to Incroase the speed of the yarn beam in the proportion of the re-
duction of the stse of the yarn roll, thus constituting a positive
graduated let-off, For varying tho delivery, to make the cloth more
or less closo, wheols of different sizes may be put in the reduciog
train ; for instance, the wheel on the yarn beam, and the ono gears
fng with It, may be removed and othors put in thelr places,

Improvod Car Brake.

Solon G. Howe, Detroit, Mich,, assignor to himself and James W
Cheney, of sume place.~This (ovention consists of double friction
vones, which are placed on the axles and carried, by theaction of a
wodge ball on friction rollers, sgninst corresponding double shells
koyed fast to tho axles. The friction cones are applied by the
wodgo ball, aod released by spring braces, both belng operated by
Intermediato rods and lover conneotion from the hand whoels at
tho ends of the car. The axle is lubricated through perforations In
the center pins of the friction rollers, and the cones are socured in
their regular position and motion on the axle by a pro-
Jeoting pin of the axlo enterfng annular grooves of the cono hubs,
Tho spring bruces wro attachod to tho upper and lowor part of saoh
oone, and seoured to thelr lover conneoting rods by wedie shapod
blocks with binding side ridges, by which the vonstant stealn ex-
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Portable Bngines. R. H, Allen & Co.,
Mmun:-amnm-

e we ot socond hand Machinists'
cheap, Send for lst. L. H. Shearmas, & Cort-
New York,
from 50 ots. to &, for Sclentifio
and home smnsement, Magaifying (lassos,
Sy Giasses, Telescopes, and Lonses. Price List free.
MeAltister, M't'g Optletan, # Nassou St New York.

Wanted—Situation a8 Engincer of Stations™¥
Esginc, Address N, C, Merriam, Leominster, Mass,

Por best Rolt Cutter, st roduced prices,
sddress H. B, Brown & Co,, 3 Whitney Avense, Now

.
hand Machine Tools for Sale cheap. D,
Frishio & Co., ™ & ™ Grand 8t,, New Haven, Conn,
competent Civil Engineer isdesirous of taking
O:mﬂ the construotion of Water Works, Address
C. E., Lock Box &7, Poughkeepale, N. Y. oo P
Geo. W. G 43 Walnut
mb’m 2na lmm Engine, Cyl. 6x10,
Gange & f1. 5% fa.; two Ind hand Locomotives, 35 tuns,
Gange 4 ft. 5% 10, ; ohe new Locomotive, € tans, Cyl. 6x
10, Gauge 3 f1.; one bew Locomotive, 10 tons, Cyl. 1016,
Gange 3 feet 2% In,

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

For Screw Cutting by hand or machine, use our
sdjastadle dies. Work perfect on once going over, and
esch dle good for 16,000 bolts, Wiley & Ruassell Mano-
facturing Company, Greenfield, Mass,

with Manufacturers of Toe-
m"n‘:’wwum H. Miler, care Loeh & Co.,
112 Chambers Street, New York.

“OF lato yoars, advertising has assumed a vory
fmportant phaso~in fact, has become a sclonce In busl-
ness, and no one has done more, or as much, to make It
#0, a8 Goo. P. Rowell & Co., of New York. Thelr
prompt and sy ic mode of oling thelr busl.
ness has galned the confidence of all large advertisers,
and has ralsed them In & fow years from one of the
smallest to the Joading advertisiug honse in the world,**
~{Maple Lesves, N, ¥, City,

Rights for Sale—Woodon article—2M7 N, Y. P. 0.
Position Wanted {n Machine Shop s l.'h_t:on!:‘m_ or

Pock’s Patent Drop Press. 8Still the best Lo use.
Addross M1lo Peck, New Haven, Conn, i Tk, &
The * Solentiflo Amencan " OMoe, New
fitted with the Minlature Kleotric Tolexraph. By touching
ttle buttons on the desks of the managers slgnals aro sont
to persons In the varfous departments of the establish-
ment. Chesap aad effective. Splendid for shops, offiees,
dwellings. Works for any dlstance. Price 84, with good
Dattery, ¥. O, Resch & Co., 346 Canal #t., New York,
Makers. Send for free (ustrated Catalogue
Small Tools and Gear Wheels for Models. Lim
freo. Goodnow & Wightman, 3 Cornhill, Boston, Mass,
Hotohkiss Alr S8pring Forge Hammer, best (n the
market, D. Fristie & Co,, New Ihv:‘. o,
Bolla W t-{ron olo,, oo adver-
h'-::ll. Ammmmm.h. for

Uithograph, &e.
Spinning Rings of a Superior Quality —Whitins-
rille Spluning Riag Co., Whitineville, Mase.
All Frult-can Tools, Fermouto W K's, Bridgton,N. J.
For bost Prossos, Dics, and Frult Can
& Willtams, cor, of Mlymouth and Jay, Brookiyn, N. ¥,
Mechanion) Bxpert in Patent Casos. T, D, Stotaon,
2 Marmy 8t,, New York,
For Bolid Emery Wheels and Machinery, send to
the Unlon Stone Co., Boston, Mas, , for olrenlar,
Faught's Patent Round Bralded Belting—The
Sest Wilng out-Manufsctured only by O, W, Arny, M1 &
8 Cherry St , Philisdetphia, s, Send for Clroular,
Hydmulic Proses and Jacks, now and second

sand, Lathos aod Machivery for Follshing and Dufing
Motala, K, Lyon, 0 Grand Street Now York,

Tho Lestor Oll Co,, 183 Water 8t,, N.Y,, Exclusive
Manufacturers of the renowned Synovial Lubricating Ofl,
e most perfect and economical lubricant in existance.
3end for Clreular,

Temples and Otlcans.  Draper, Hopodale, Mass.

Lathe Gear Cuttors, Wm.P. Hopkins, Lawrenco, Ms,

For 18, 15, 160 and 18 inch Swing Hogine Lathos,
address Star Tool Co,, Providence, B. 1,

Mills for Flour & Feed, White Lead, Colors, Ivory
Black, Printing Ink,&c, John Ross, Willlamaburgh N. Y,
Three Second Hand Norns Locomotives, 16 tuns
wach; 4 11, &) Inches gange, for saleby N, 0. & C, R. R,
0., New Orfeans, La.

Agents, 100 mon wanted ; $10 daly, or salary-
selling our new goods, Novelty Co., 80 Broadway,N. Y

Thomas's Fluld Tannate of Soda nover fails to
cemove Scnle from any Steam bofler; It removes the
duclng material from all Kinds of water; cannot

wale

Superintondent, by & thoroughly pract v
city or country, Iasober, energetic, prom>t and push.
tng, as well ss a good dlsciplinarian. Can influence spe-
elal work, If desired, Address Mschinlst, Statlon G,
Rrooklyn, N. Y.

Elootric Insulators cure Rheumatism, &o, Send
stamp for elrcular, T. Sharts, 156 East S&th 5t., N. Y.

Wanted—A Good Die Sinker on Coflin Trimming
Moulds, Also, Tool Maker, Lathe Burnisher, and Drop
Prossman. Address the T. C, Richards Hardware Co.,
West Wizated, Conn.

Dolt Headers (both power and foot) and Power
Hammers a speclalty, Forsaith & Co., Manchester, N H,

Lathes, screw-cutting, 24 H'd, for sale, good or-
der, 21011, béd, 15 In, swing, cach $275; 19 ft, bed,
15 in. swing, $200; 1-20 1, bed, 35 in. swing, $735; 112
ft. bed, 24 In, swing, $125; 1611, bed, 1510 swing, $2%0,
Also, §% fr. bed, fron speed or drilling Iathe, 15 In,
awing, $70; 1-—15 ft. bed, double headed lathe, ¥ In,
swing, §350. Cmapk planer, 14 in. stroke, 16 In. square
21t bed, 8385, Forsalth & Co,, Manchester, N, H.

Portable Engines, 24 H'd, In complete order, for
sale, 3b. p. Hoadley, $1.435: 35 b, p. Hoadley, 1.650;
S 5. p., $1.30; S, p. Hoadley (10 k. p. boller), $&0;
4b.p. (with 6 b p. boller,, §230. Also, 0 b.p. ** Chub-
back*'* Upright Eangiae, §1,200; % h. p. Horizontal Boll-
er, $700; 18 k. p. Upright Boller, $235; 2% h. p. Boller
apd Eogine, £200; 4 b, p. Engine, with 6 h. p. Boller,
wpright, $4%. Oae 44 b. p. Bookwalter Portable En-
gine, $260. Forssith & Co., Manchester, N, H,

Wood-working Machines—new—for sale : 25 ft.
Clregler Saw Mill, with patent set works, $4%0; Upright
Bolt, Self-Setting, Shingle Mills sad Jolaters, $300; Iron
Frame Band Saws, §1%9:; 24 in, Botary Bed Plagers, 200,
2 lu, Double-belted, Rotary Bod Planers, $35); Power
Matchers, $29; Box Board Matchers, $63; Excelsior Ms-
chines (feed Doth ways), £225; Swing Cut-off Saws, §55
snd §0; Dlind Siat Crimpers, 85 and §75; Sticking Ma-
chines, 3 hesds, 1175; Emery Wheels. Clrcolar Saws,
Saw Gummery, Saw Tools of ail kinds, Rabber snd Lea-
ther Beiting & speclalty. Forsalth & Co., Manches-
ter, §. H.

W and other Machinery, 24 H'd, for
sale: 35 M1, Clreplar Saw Mill, set works, & In. Saw,
Belts, s0d D 1. Drawing-in Eope~all $35%0; 35 1, Circu-
or Saw MUl with Lane set works, §$10;5 1. Whitaey
Turbioe Water Wheel, 8400, Iron Felloe Machine, §50;
Shingle Sawing Machine and Jolnter, ¥75; Eurcka Gang
Lath Machive, § Saws, $135: €2 1n, Portable Grist
Mul, Holmes & Blaschard, $30; 25 {n, Double.belted,
Rotary Bed Planer, 300; 22 ln, Stationary Bed Planer,
#35; Danlel’s Plaoer, wide bed, #1755 Iron Frame Blanch.
ard Epoke Lathe, §235; No. 2 Blake Steam Pump, $110,
Yorssith & Co., Manchester, N, 1.

“ Book-Keeping Simplificd.” The whole system
trfefly and clearly explained, Cloth, §1, Boards, 7 ots,
Bent postpald. Catalogue free, D. B, Waggener & Co,,
434 Walput Street, Philadelphis, Pa.

Boult's Paneling, Moulding and Dovetalling Ma-
ebine ls 3 complete suceess, Bend for pamphlet and sam.
pleof work, B. O, Mach'y Co,, Battle Creok, Mich,

BSaw Ye the Saw 181,000 Gold for Haond Sawmill
10 do same wurk with 6o more power Expended, A I,
Cobio, 197 Water 8¢, New York

For best und cheapost Surface Planers and Uni-
virsl Wood Work ddress Bentol, Margedant & Co,,
Hamflton, Ohlo

The Baxter Steam Engine, 2 to 15 Horso Power.

> Eale, Durable, and Keonomical.
" Best are alwiys  the Cheapest '
Over Thoussnd 10 use, giving eotire sstiefaction,

Addross W, D, Russell, 15 Park Place, Naw York,
Eogpnes, 2to 8 H.P. N, Twis, New Havon, Or,
Diokinson's Patent Shaped Diamond Carbon

Poinis sod adjastable holder for workiog Btone, dreasing

Emery Wheels, Grindstones, &¢., 6 Nassaa ol N, ¥,

A bedroom earth closet for §5. Bend
for Baottarian M'1"g Co. 41 Courtiandt St N. ¥,
Hydrant Hose Plpes and Borews, extra quality,

wery low. Besd for prices, Balley, Yarrell & Co., Pitte-
burgs, Fa.

Asmerican Motallne Co., 81 Warren 8¢, N.Y. City.

njare Boller, as It has no effect on fron; saves 20 times ts
s0#t both (o Fuel and ropalrs of Boller; (ncreases steam-
Ing capacity of Boller; has been tested In hundreds of
Jollers; has removed Bushels of Scales In single cases,
[t s In Barrels 50 Ib., % Bbls, 250 Ib., & Bbis, 1351),.
Price 10 conts per Ib,, less than )4 price of other prepara-
dons, and superior to all others, Address orders to
N. Spencer Thomas, Elmim, N, Y,

For Te-nitroglycerin, Mica Dlasting Powder,
Electrio Battorles, Electric Fuses, Exploders,Gutta Per-
cha (nsulated Leading Wires, ete,, etc., ete., result of
seven yoars' experience at Hoosso Tunnel, address Geo.
M. Mowbray, North Adams, Mass,

Genuine Concord Axles—Brown,Fisherville N.H.

Price only $8.50.—The Tom Thumbd Electric
Telegraph. A compact working Telegraph Apparatus,
tor sending X the electric light,
giving alarms, and various other purposes, Can bo putin
speration by any lad. Includes battery, key, and wires,
Neatly packod and sent to all parts of \he world oo receipt
yprice. ¥.C, Beack & Co., 246 Canal St,, Now York.

For price of small bollers to drive small
steam engines, address, with dimensions, and coclose
stamp to Geo. Parr, Buffalo, N, Y,

Priority of Invention legally established ; expense,
$3. Send §1 10 E Redmond,Rochester,N.Y. and learn va:

[June 5, 1875.

strips, called furring. This should be done on all
outside walls, and, If not now done, wonld most
likely be a remedy 1n this case.

(2) J. B.Jr, says: It is proposed to put up
# block of bufldings one story high In front, two
stories In the middle, and three stories in the rear,
with separate chimnoys to cach seotion. Wil the
two story buflding,belog higher,interfere with the
draft In the flues of the ono story building, and
the three story bullding with that of the flues of
the two story bullding ?  If so, what is tho rome-
dy? A. The probabilities are that the flucs will
not deaw well threo quarters of the time. The
romedy Is to bulld the third story of the same
depth as the second, to drw the flues of the first
#tory extonsion over to the rear wall of the second
story, and carry the ohimnoy shaft up against the
sald roar wall, topping out above the main roof of

Bliss | the bullding at the usual hight above said roof.

(8) J. B, 8. nskn: What steel is used and
how s It tempered, for making steel magnots? A,
A vory bard steol containing a high carbon per-
ocontage,

(4) T. C.N.asks: 1. What ingredients are
used (n the white glazing of cast iron pans?
Por enamoling cust and wrought fron vessels, two
compositions are In use; ono has for its baso sill-
cato of lead, and the other boro-silieate of soda.
Onoe of these enamels (s applied to the scoured sur-
faco of the motal (o the form of a powdor, which
s fixed by heating toa suficlently high tompern-
tire to fuse ; It then spreads over and covors the
mota! with a vitroous vamish. The boro-sllicate
of sodn possesses gront superfority over tho sili-
oato of lead, for it is not attaoked by vinegar, ma-
rinosalt, or the groater number of acld or slioe
wolutions, oven whon oonoentrated; and reslststhe
notion of agents used In cooking or chomical ope-
rations, Tho silioate of lead ennmel {s whiter and
moro homogoenocous, which explains the preference
given it by tho publie, but it gives up oxide of
load to vinegar or to common salt; It acts upon n
groat number of coloring matters, and it s at-
tacked by nitric acld, which communicates a dull
color toit.  On evaporation the lquid leaves a
white orystalline residue of nitrato of lead. This
onnmel 18 Instantly darkenod by dissolved sul-
phides, and also by cooking food contalning sul-
phur, such as cabbage, fish, and eggs, 2. Can the
same glazo be used on earthen tiles or other ware?
A. Yes. 8. Can the glaze bo colored green, blue,
or yollow? A. To color the enamel green, mix
with it bofore beating 1 to 2 parts oxide of chro-
mium to 10 parts enamel. For blue, usoe prepared
cobalt, red lead, niter, each 1 0z,  For yollow, use
lead and tin ashes, litharge, and antimony, oach 1
oz, and niter 4 oze. Gold and purple of Cassius
are used for red and purple. For black, use cal-
cined fron and cobalt, vach 1oz, or zaffro 2 oza,,
manganese, 1 oz,

(5) 8. C. D. asks: In blowpipe analysis
what does tho abbreviation B.B. mean? A. Do
fore blowpipo. 2. What I8 reddle? A, Reddle is
also ealled ruddle and red chalk. Ttis red ocher
oontalning some clay.

(6) J. M, asks: 1. Will mercury evaporate
if (tssurface is covered with water? A. It will
not. 2. Can any one use an electro-coppered plate
for the purpose of collecting gold from any com-
position which may contain it, without infricging
on nny patent right? A. Yes. 3. Can copper be

to the manufacture of bicarbonate of soda on p.
125, Science Record for 1575.—T. L. R. will find di-
rections for tempering steel on p, 235, vol. 32.—J.
M. L.and J. W, L. will find a full description of
the paper prooess of stereotyplng on p. 833, vol. 30,
—J. T. H. will Aod directions for making clay cru-
cibles on p. 8, vol. 2. —H. B. and many others
should read Auchincloss on “ Valve and Link Mo-
tions.”—J. H. can transfer pletures to wood by the
process described on p, 185, vol. 3, For method
of transferring to glass, sce p. 123, vol. 30.—A. B,
will find an explanation of the flonting fron mys-
tory on p. 183, vol, 8L.—l. G, will find a recipe forn
hairstimulant on pp. 207, 383, vol. 31.—C, H. can
polish walnut by the method described on p. 315,
vol. 80.—J. F. A, will find a rule for finding the
strength of oylindors on p. 184, vol. 83, <E. C. F.'s
querios on water supply through pipes have boen
answored on p. 44, vol. 20,1, E, N. will ind a de-
scription of salieyllo ueid on p. 324, vol, §2.—W. R.
B. can sllver glass by the mothods desoribed on pp.
177, 208, 267, 591, vol, 81, and p, 234, vol, 30,—1. will
find directions for painting bollers on p, 879, vol.
311, H. M, will ind directions for & blask enamel
on (ron on p. 208, vol. 25.—J. I J. will find dirce-
tions for making a frost-proof pavement on p. 187,
vol. 82,—J, N. W, will find u recipo for marking
ink on p. 251, vol. 20.—A, B, will find directions for
plastoring n olstern on p, 203, vol, 32 ~IL 8, B. and
many othors ure once more assured that there ix
no rule for wsoertaining the horse power of a
boller.—H, I will find fall Instructions s to lap,
lead, and cut-off in our papoers on “ Protioal Me-
chanism.”— &, I8, ', can make glass windows opaque
by the method given on p. 204, vol, 3.—A, 8 &,
and G. F, D. must go at once to s physolan, or to
the clinto of a hospital.—C, D, J, can make white
writing ink by following the directions on p. 75,
vol. 8L.J, A. H. will find an explanation as to
white belng o color on p. #70, vol. 818, B. will
find a description of the madatone on p, 94, vo) 24,
Itis & vulgar superstition. L. M. N.and T. W, G.
will find a rule for determining the diamoters of
pulleys on pp, 3, 73, vol. 25,

(1) A J. R, aska: What intho best plan of
prevénting dampuos striking through a brick

Oeindstones, 2,000 tuns stock, Mitchel), Phila.,Pa.

wall? A, You do not say whothor tho plastoring 18
sot off from tho brick wall by upright woodon

d with mercury without first belog silver
plated? A, Yes: clean the surface with a little
sulphuric ncid (dilute) and sand, rinse in clean wa-
ter, dip in the mercury, and rub evenly over the
surface with a brush. 4. Will an iron muffle an-
swer {n a furnace for the cupelation of silver In
anyform? A. An ordinary mufie i= to be pre-
forred.

(7) O. H. L. asks: How can I make a cyl-
inder for compressing gus for the oxy-hydrogen
light? Is there any special Joint or seam, or any
composition,in use for making the joint tight? A.
Theso oylinders ure made of boller fron riveted
toguther In the same manner as a steam boller.

(8) 8. T. asks: 1. How are magnetic fish
mado? A, Soop. 218 vol.32 2, Is the paper of
whioh thoy are made magnetized? A. No.

What power of mloroscope I8 necessary for
ohiomists' uso, for examining blood corpuscles,eto.?
A, Theoretionlly, the magnifying power of a lons
bears a definite relation to its focal length; but
practically this {s not precisely the case, since the
moechanical difficultios of grinding and fitting the
componoent lonses produce slight variations in the
focnl distance, and, of course, in the power, A
lens whoso fooal length (s netually 14 of an Inoh,
and [ magolfying power, when arranged with an
oayeplooo ax nbove, is nbout 45 dinmetors, may be
sold ws n ono Inch ohjoctive; or the error, os Is
moro froquently the oaso, may be on the other
side, #0 that the purchiasor obtaing, for the price
of alinch objeotive, n lens having an actual power,
when oombined, of 85 diamoeters. For the uso of
chemists, wo would recommend a 3§ (neh object
glass with an aogular aperture of about 22°, magot-
fying, with the various eyopleces, from 75 to 450
diameters.  For the use of physicians, a } fuch ol
Joct glass, with angular aporture of 100°, magni-
fying from 250 to 1,50 diameters, will be found
most useful,

How can I make a son groen paint? A, The fol-
lowing will glve a beautiful blue-green tint: Add
to a solution of sulphate of copper a decootion of
fustic, proviously clarified by a solution of gelatin,
To thix mixturo Is thon added 10 or 11 per cent of
protochlorido of tin, aod lastly an excoss of caus-
tlo potash. Wash and dry the precipitate,

What ean 1 mix with common stable manure to
makeo a good tobacco fortilisor? A. Lime, but
kround bone Is much better, or some reliable su-
perphosphato of Hme.

(1) C, A, K. noka: In heat visible?

A,
Hoatts o motion of the ultimnto

parts of n body,

and Is not yisible,

(10) A. F. asks; What is the difference be
tween chonite and vulcanized India rubber? A,
Ebonite s made by heating india rubber with hall
Its welght of sulphur,

Is there any method of reducing tortolseshell
to a soft state, so that it could be oaslly molded ?
A. No.

(11) M. D. W, asks: 1. Can the same still
that is used for distiliing oil of peppermint be used
for manufacturing sassafras oU? A. Yes, If well
cleaned. 2. Is there any difference in the procosss?
A. Very little. The peppermint ofl generally re-
quires rectification to render it bright and fine.

(12) J. J. KcK. says: My hair grows very
low on my forchead, in fact it remches my eye-
brows and quite covers my temples, injuring my
looks very much Indeed, As I am alady, T am
valn enough to wish it removed, If it can be done
without scarring my face. A. The following has
been successfully used: Take sulphuret of cnlel-
um (fresh) and quicklime equal parts, reduce them
separately to fine powder, mix, and keep the mix-
ture in a well stopped bottle. When used, s por-
tion is made into & paste with warm water, and
immediately applied to the part, proviously shaved

A. | close, a little starch being generally added In order

to render the paste more manageable. It requires
caution In Itsuse. Itshould be applied to only a
small surfaco at a time, and great care should be
taken to provent it from extending to the adjacent
parts. The powder loses {ts properties unless en-
tirely excluded from the alr, and no liguid must be
added until Just before application, and then to no
more than is required for immediato use.

(13) G. D. 8. asks: Will Babbitt metal im-
part unhealthy properties to butter, when about
4 inches surface of the metal I8 In contact with
about 4 gallons of cream? A, There would be
some risk, especinlly if any souring took place.

(14) L. L. D, asks: Is it not good ressoning
that, when an article is cut through witha saw, it
ought tosepamte? Nevertheless, I have ap article
that [ can honestly saw through ten times on the
same line, and then band it back very pearly as
strong as ever. A. We have frequently scen a
similar result brought about by the proper use of
magnetic foree.

(15) A. McG.asks: What ia the cheapest
method of finding water in a light, loose sandy
soil? A. Drive an fron pipe well.

(16) G. S. asks: How can I make laundry
blue paper? A. Make a concentrated solution of
indigo carmine, in which steep the paper desired
to be coated, and evaporate the solution until the
paper is coated with a heavy deposit of the
oring matter. Y

(17) J. G. H. asks: 1. What ingredient in
the egg causes the spoon to be stained? A. Sul
phur. 2. What chemical change takes place? A.
A compound of sulphur in the albumen of the egg
attacks the silver, forming a sulphide.

(18) C. D. P. F. asks: How can the steel on
an engine be cleaned 80 as 1o look bright and bur-
nished? A. Use fine emery paper.

(19) G. L. S. asks: Is there an that
can bo used in making cologne that will make the
perfume lasting 7 A, No.

(20) E. E. E. asks: 1. Should green apple
wood for hgndles be cut into picces the size of &
handle, and let it dry before using, or would it be
better to saw Into boards and vut up when dry ?
A. The latter 1s best. Lot the boardy dry thor-
oughly before using. 2. How are light colored
handles mado black and polished to imitate ebony?
A. Seep. 299, vol. 3. 3 What Is the usual way of
polishing apple and other bard wood handles 7 A.
Sze p. .72 vol. 24,

(21) C. E. C, asks: Is there nz way in
which the dates on colns can be made ? A
Carefully clean the colns with dilute nitric acid
rinso with water, and polish.

22) L. H. W.asks: How can I best remove
a baked Japan surface from old sewing machines,
in order to get a smoother surface for another
coat of Jupan 7 A. Use a steel scoaper,

(28) G. 8. R. nsks: What size of cistern
will it require to supply a school of about 76 pupils,
collecting the rain water by spouting, about 80
fectof spouting belng used? A, Make your cis-
tern 6 feet In dinmoetor o the clear on the inside,
and about 5 feot deep below the crown. 2. Of
what materials nnd shape should the cistern be?
A. Bulld it of brick with 8 fnoh walls laid up in
Rosendale coment mortar, and with brick bottom
and crown, Make it clreular, 3, How cun I wmake
the best filter 7 A, Partition off one third the space
with a ¢ inoh brick partition; have small holes for
the fngress of wator ut the bottom of this parti-
t'on, and 1l sald ono third space with a layer of
gravel and clonn conrse sand about ¢ inches deep.
Place on top of this s layer of charcoal about 3
inches thiok, and then another layer of sand and
gravel ke the fist.  Let the water enter the cis-
torn {nto the lnrgor space, and be drawn from the
smaller.

(24) H. A, M, asks: Tintend to build an ont-
door cellar of brick, Could I make it frost proof
by having an olght inch wall outside and a four
inch wall insido, with a four Inch space between
the walls, filled with dust from the bed of a char-
coal pit? A, This would make u wall that should
rotain the warmth of the interior of the cellar; but
care should be taken 1o bind the walls together to
prevent thelr being thrown apart.

25)J, V. wnys: I have just built a large
fireplace & foot wide und 334 deep, opening about 8
foet high, In tho basement of a bullding 24 storfes
high, connecting it with two flues about 8x8, in
the room above, about 10 fect from top of fire-
place. Thero Isa good deaft to both fues, but pot
enough Lo provent the Nreplace smoklog terribly.
Howean 1 romedy Ity A, If the flues are to-
gethor, and it s protioable, you had better re-
move tho dividiog partition botweon thew, and
muko them Into one,
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(20) D. J. F. asks: 1. How can I find the
number of square inchos on the face of a mill-
#Lono Or any other clrole 7 A. (Radius In inches)?
31418 gives tho arva In square inohes, 2. How

an I flnd the numbor of square incheson the sur-
faoe Of A triaoglo? A. Half tho hight (o Inches x
by the base In inohos glves the aroa,

(3N W. W, N. says: T tompored springs
made from Hesso nore stocl (o oll at a very low
heaty and then fashed thom off, But most of
them would sot oo muoh, and & very fow were
good. I tompered somo n very cold running wa
tor, then dipped them In oll, and flashoed thom off.
But most of thom wore too soft, Komo broke, and
n fow wore good.  Thoro 18 a polnt of bardness and
toughness that I am uoable to hit. Can you sug-
gostsomo plokle that will holp wmoe? A, If the
springs set too much, do not continue the dlazing
%0 long, but dip thewn In water as soon as the
biazing commonces.  If thoy are too hard after
blazing, lot thom cool without dipping. Blaze
them In & tank of ofl placed over a fire.

(38) A.S. asks: Can a shaft bo driven by a
beltat an angle of 45° or any other than W°, with-
out the ald of a third pulley ¥ A, Yes, by crown-
ing the pulley and keoplog the shafts in Une.

(29) S. 8. S. asks: 1. Is there anything
botter for house plants than clear water? A.
Soapy water with a ltde ammonia Is good. 2.
Should the dust in the pots be loosened often? A.
If it bardens on top, yes, & What kind of plants
will blossom tho most? A, Geraniums, calesolari-
0%, and vorbenas, 4 What kinds of plants are
best for hunging baskets? A, Lobelins, musk,
und forns,

(80) H. R. asks: 1s the motion of the valve
uniformly the same in alocomotive engine and in
A stationary engine? A, Yes, practically.

(B1) F. G.says: In tempering steel, some
meochanics use the lead bath. Is the molten lead
{n any way injurions to the steel? A. No.

(32) W. S. R. asks: Which is the best way
to drill saw plate? A. Use a fat drill, and run
slowly, with a little oll.

(83) G. W. L, asks: How can I harden
flles? A. Hoat them to a red heat, and quench
endways in salt and water.

(34) W.G. B. asks: How can I stick clothcn
glass, so that it will hold firm, in order to sew it
intoan article? A. Try painting the glass with
oil paint, letting it dry, and then using glue as s
cement.

(85) W, B. asks: What is the best kind of
pipe to connoot o olstern with an iron pump where
the wator {8 to bo used for drinkiog and cooking
purposes ? A, Use tin-lined lead pipe.

(36) W. T, M. asks: 1, I have almost com-
pleted ¢ small steam engine, 1'5 bore x 38 inches
stroke, which I wish to'run at a speed of about 200
revolutions per minute. I have made the steam
ports A%, exhaust ports %<3, Iintend the
fiy wheel to welgh 101bs. The engine Is a vertical
lnk motion, so arranged that, by means of a lever
and notched segment, I can cut it off at almost
any point of the stroke. Will a i inch tube be
large coough to supply stesm, and a 3§ one to ex-
haustit? A. Yes. 2. Will such an engine, work-
ing under & steam pressure of 20 or 30 Ibs. per
square inch, at the above-named number of revo-
lutions, develop suficlent power to run a sewing
machine? A, Yes. 8. If {tls necossary 1o havea
governor, will it answer to attach it to the cut-off
lever and let it oporite In that manner? A. A
governor s notabsolutely necessary. The method
of attachment you mention would answer very
well. 4. WIill you be good enough to tell me what
you think of tho engine, ns near as you can judge?
A. Judging from your account, you have tarncd
out a very creditablo plece of work, 5. I never
worked {n any machine shop, nor attended any
selontifio sohool, but I have always had o great
lkiog for machinery. I made all my deawings,
pattorns, oto., mysolf, ns wlso the haond planer I
use. From what I have written, do you think it
advisable for me to enter n machine shop rather
than any othor businoss 7 A. It would be better
for you to entor a good scientitic school ; but if
you are determined and perseveriog, you can en-
ter & machine shop, and get a good education out
of shop hours,

(37) D. B. W. asks: What msakes our
gage, in very cold weather, show @ or 70 ibs.
pressure when there Is no steam In the boller ?
A. The gage must be frozen.

(38) M. C. sayr: | saw & notice in your
papor about using zinoc ln steam bollors, T had a
pipe 1o convey the feed water futoa boller some
25 feet long ; It was gus pipo; and in about 12
months’ use, it had many holes o it some %0 round
that they looked as if drilled. To stop them, I
covered them with a sheet of zine, and the next
time that I cleaned the boller I found many soales
had Joft the tubes and shell, and wore in the mud
recelver. At the tmo, T did not know the reason ;
but seeing the account in your paper, I have con-
tinued the zino until now, and only stop using it
bocause my employor fs afruid it will infure tho
boller. Does it wot on the fron injuriousiy? A.
We do not think it will {njure the boller; and by
keeplng s careful watoh, you can discover sny cor-
rosion, should it take place, before much barm is
done.

(39) A. A, C. asks: What would be the
proper length of u bolt to drive a stone crusher 7
A. Itdeponds on the distance botween centers of
pulleys, and will bo a little less than the circum-
forence of the driving pulloy Increased by twice
the distanoce betwoen contory,

(40) H. J. M. asks: Glvon o clstorn 10 feot
long x 10 feot wide x 10 feot high. Woat fs tho
Prossure on any one of the four aldes, when full
of water? A. Tho pressuro is the area of the wdo,
1n square feot, multiplicd by the distance of the
contor of gravity of the slde bolow the surface In

Seientific

foot, multiplied by the welght of n cublo foot of
water o ba.

(41) J. E. P, ankn: Whero can [ got a book
that tells about hunting and fishing? A. Addross
tho publishers of * RRod and Gun,” West Meriden,
Conn.

(42) H. 8, S.asks: What, If any, differonce
would there bo in the power required 0 run a
pulley with a given load and width of belt in the
following three cases? () With a bolt long
enough to run loosely without slipping. (%) With
i’ belt o muoh shorter s to require u tightenor,
(@) With ashort bolt strotohed very tight. A. A
gonorl noswor cannot begiven to such & question,
With narrow bolts, there would be little, If any,
difference n the three oases; but In tho case of a
wide and a thick belt, method No. § would proba-
bly give the most satisfactory results. We do not
know of any work that teeats spocially of this sub.
Ject: but wo Imagine many of our readers bave
information aoquired by experionce which they
will bo glad to tmpart, and which weo shall be
pleasad to recelve,

(43) J. A. W, asks: How can [ put walrus
hide on wooden polishing whoels, 50 that it will
stay on? A. Use the best glue,

(4) L. W, asks: 1. Can | use a copper
plate instead of platinum or silver in o Smeo bat-
tory? AL No, 2, Will a galvanie pile, composed
of 100 pairs of copper and 2ino plates 1 {nch square
produco as heavy ashook as one of 100 palrs of 4
Inoh platea? A, You, 8. Wil It produce a shock
that cun bo felt by taking hold of the wire with
the hands? A, Yes. 4. What Is tho best work on
galvanio and frictional cleotrdcity 7 A, Noud's or
Do la Rive's ure probably tho most comprohensive
works published In Eoglish. 5, How can Imake
carbon for battory plates? A. Seo p. 180, vol. &2,

(45) E. L. (. asks: Can permanent stool
magnots be maguetized so strongly that thelr pow-
er will not be meroased by use? A, Wethink they
onn.

(46) S. asks: 1. How shall I prooeed to sil-
ver plate lightly sheets of thin copper on one
side? A. Cover the othor side with wax. 2, Must
1 prepare a special battery, and how? A. Use Cal-
laud’s or Daniell’s battery. 4. Will the ordinary
rolled sheet zine of commerce answer to secure
the negative action? A. It will answer for the
positive plate. Uso copper for the negative. 4.
How shall I proceed to test a galvanio appliance to
determine how many degrees it will deflect the
magnetic needle ? A, Connect the battory with a
tangent galvanometer.

(47) B. D. asks: 1. Can & magneto-electric
machine be made powerful enough to produce a
twolinch spark? A. Yes, 2 Is there any book ex-
plaining the construction of such muohines? A.
Yes, * Introduction to Chemicnl Physlcs,” by J. R.
Pynchon,

(48) H. 8. says: I put up 5 Tom Thumb
batteries, and conneoted them by wires. By lead-
ing the current through a drop of water on a
alate, the oxygen {mmediately rose in very small
bubbles ou the negative pole.  After a short time
asmall blue lump appeared between the poles.
By moving the wires to different places such lumps
were formed at every place. What are they? I
bad well water to try it in. A, The lumps are blue
oxide of copper. The bubbles which arose from
the negative terminal were of hydrogen gas.
Hydrogen, belng clectro-positive, Is always drawn
to the negutive pole of the battery, as are all elec-
tro-positive metals, for the same reason, The ox-
ygen of the water, united with tho copper of the
positive terminal, formed small lumps of blue ox-
{do of copper, nnd for this reasen the oxygen is
clussified as eleotro-negative.

(49) R. G. W, of Glasgow, Scotland, asks.
How can I solder or otherwlise Join broken cast
{ron stove patterns? A, Uso hydrochlorio aeid
Kkilled by zine, and sal ammonino for a flux,

(50) H. N. B, agks: How can I determine at
what distance from the end of a stiok of tHmbor,
of uniform slze, # bar must bo placed undor it In
order that three mon, two taking hold of the bar
and the third taking the othor end of the stick,
may carry the stickand eaoh carry an equal share?
A. Pinoe the bar at 4 tho longth of the stick
from the end.

(51) H. 1L asks: How can I true up paper
cylinders? The cylindor Is formed of disks of pa-
per pressed together, A. Tools for turning wood
will answer, Run your cylinder at a very high
velocity.

(32) J. B. W, says: In answer to soveral
inquiries concerning the strength of flues, you
have replied: To determine the strongth of any
fue, made of good iron, well put together and
perfoctly eylindrical,divide 806,000 times the square
of the thiokness In lnches by the product of the
diameter In inohes and the leugth in feet; but to
K. K, who nskod what would be the differenco be-
twoon the pressure necessary o oxplodo a boller
from tho lnside, and thiat noovsary to corush or
fatten It from the ontside. you say the Internal
pressuro roquired to rupture it Is tho thiokness In
{nohes » tonsile strength (n 1bs. per square inch+
by the diamoter in Inches; while the external
crushing foree {8 111,000 (thiokness In Inohos)?+by
the dlameter in inchosxlongth in foot. Why do
you use the unit 504,000 for the tue, and LA for
the shell when tho cnses are Identical 7 In Roper's
wHandbook of the Locomotive,” T find that the
unit is 806,300X by squaro of the thicknessia inohes
+by diameter in Inchesxtho length (n feot, and
this sum x% In the example given, the leagth of
his ueis 10 feet; where does be yot the 8 from,
and why have you discarded the odd 307 A, The
111,000 should have been HM00, 1o Roper’s rule,
ho probably usos a fuctor of safoty of 3, and so
makes the flue 3 timoes as thiok as ft would require
to be, if 1t woro Just strong enough to resist the
prossure. Our rules had rofereneo to the ultimate

strength of the flue, and we would recommend the
uso of a faotor of safoty of 7 or ¥,

Aumerican,

e __

(53) A, R, C, nukn: 1 want toran an engine,
§ inchios bore x 9 Inchies stroke, at 190 revolutions
Por inloutoat 100 (be, prossure. 1 will cut off when
plston has tenveled b dist or at il lnch 1
want to know what fire surface 4 noecessary to
kevp up stoam at that prossure, A. Prom 0 to %0
square feet.

(54) 8 F. 8. anks: Which s the most eco-
nomical to carry, high or low water, In o boller of
the locomotive stylo? A, Thero Innot a great deal
of difforonce; but probably some of our readers
have made oxperimonts bearlng on the subject,
and, {f so, wo would be glad to hear from them,

(55) 8. W, asks: Would a boller 3 feet long
x 1 foot In diameter be large enough for an engine
of 4 loches stroke by 4 Inches bore? A, No.

How long ought n person to be loarning to be a
Kood tolegraph oporator? A, A fow woeks, If he
Is intolligent, und has a chaonco of learniog in an
oftice where much business is done,

(66) B. D. W. says: An engineer elaims
that the lead of an ongine can bo lengthened or
shortened by turnlng the eccentrie around on the
shaft without touching the valve or connecting
rod. Isay it cannot be done without lengthening
or shortening both ends of the valve. Which is
right? A, Thoe coglneer,

(57) A. D. says: [ am making n boiler of 12
pieces of 1inch gus pipe, 12 inches long, connected
at cach end with Tw. Steam domoe Is 3 Inobes in di-
amoter and # luches long, Grato surface 1y 8 fnch-
6s fquare. Al the pipes nre exposed to the fire,
Will the above be suitable for an engine 134 inches
in dismeter x 23 stroke? A. It Iy probably large
enough, but you may have some difficulties in
using it. We would be glad to hear from you
again, after you get it done,

(58) J. B, says: I am bullding an engine 8
Inches bore und 6 Inchies stroke. ' Will ports 2 Inch-
o8 long and i inch wide be largo enough to let the
steam into the cylinder? A.Yes, 2 Wil 5 iron be
large enough for the plston rod ? A, Yes.

(59) E. G, C. says: 1. I am making & small
upright boller, 15 inches in diameter x 3 inches
high, of % Inch (ron, with heads % of an inch
thick,with flue ¢ Inches {n diametor. What willbe a
safe prossure? A. About 100 Ibs. per square inch.
2. What power from an engine, 1% x 3 inches
would I get with 40 Ibs. of steam, running at 100
feet per minute? A. Multiply pressure on piston
by speed In feet perminute, und divide by 53,000,

(60) R. B.asks: How many horse powercan
be got from an engine of which the pulley is a2
incbes and the belt is 9% wide, running over a 20
inch pulley? The 82 inch pulloy runsat 150. A.
Under favorable circumstances, from 15 to 18 borse
power.

(61) P. 8. H. usks: Is the pressure the same
In the steam chest as it §s In the boiler? A. It is
generally less, some pressure being lost by the
steam in passing through the pipe, and some belng
required to give the steam the velocity of tow.

(62) R. H. M, says: L. I want to pat an en-
gine into a boat 24 feet long by 6 feet beam, draw-
ing 1 foot or 15 (nches of water. What borse pow-
er do I require to drive her atdor S miles an hour
instill water? A. About 2 horse. 2. How large a
screw and of what pitch will be required? A, Di-
ameter, 25 10 30 Inches; piteh, 8 to 34§ feet,

(63) J. K, asks: 1. Can the officers of a cor.
poration of a town stop me from operating a steam
engine within said town on the plea of danger from
fire or any other cause? A. It depends entirely
upon the local laws. 2. Can a steawm boiler be sup~
plied with water from a tank above it by a pipe
running through upper shell of boller to within
an inch of lower shell by merely the force of wie
ter? A. Not unless the pressure of the column of
water {8 greater than tho steam pressure. Insort
steam pipe into the top of tho tank, however, nnd
you will have an arrangement stmilae to an equils
{brium ofl cup.

(64) S N. M. says: To tho questions lately
asked by two of your corcespondents, what is the
force of the blow of a plle driver, and of a steam
hammer of a given weight, falling a given dis
tance, you reply that it can only be determined by
experiment, You question whether therule given
{n the books, that the “momentum of a falling
body is equal to the weight multiplied by the vel-
ocity " will determine what welght, pressing stead-
ily, will produce the same effcot as the blow. By
the rule, the momentum of 1 Ib. falling 164, feet
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maonia, and soda, froely used. The result was foam-
Ing to such an extent that the water would show In
overy gage and Lo the top of the glams tube, and In
the same minute would run down out of sight In
the glass, with & stessn pump working st its high-
ot speed to Gl the boller.  We use sten 10 hent
dry house and factory, and to run the engine (0
horso power) and stoam pump, and for severnl
other purposes ; but were obliged to shut off all ex-
oept the engine and pump for an entire day.

(07) D. N. wayn, in reply to H, M. F,, who
wales for n method of determining the piteh Yine of
a cog wheel, baviog the number of cogs and the
pitch. A very simple rule Is to wultiply the num-
ber of cogs by uumber of thirty-second parts in
the pitoh, and polnt off the two right band fgures
for declmals. For le: To a whoel of 2 inches
pitch with 100 cogs, there are 64 thirty-seconds ;
thon 100X 64=0400 : or &5 cogn, &5x64=L000 [nches.
Tukeo any pitch, say % and 25 cogs: 85 12«30
Inches, This i3 the way that T bave found the piteh
lUne of wheels for the last 15 yoars, and it is per-
fect. The rule ean be Inverted and the number
otmpfwndumdhmmudplu be given

(65) 0. E. W. says, in answer o B, R. C.'a
query as to using lead pipe to convey stesm : This
should not be done If the pressure s more than 5
or 10 Ibw. per square inch. | made an attempt to
carry stearn et a pressure of from 40 to 00 Ibs, (un-
derground), and the result was a reduction of the
lead to n white pasto or powder in n few woeks'
time, und u consequent expansion wnd bursting of
the pipo. I have found by many years' experienos
that lead in contact with steam under pressure of
over 10 Jbs. per square inch very soon loses its
strength, and it is therefore good neither for pack-
ing jolats nor conveying steam.

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

G. M. O.~Iron pyrites.—H. P, W.—It shows little
particles of sulphuret of fron, but you must Jook
farther if you suspect zine or silver ore.—~R. 8. F.
—Itisa plece of ordinary spelter or cast dne—
G.H. & J.8.C.—It is oxide of lron, witha large
percentage of silex.—H. W. 8.1t s not gitrate of
potssh; it is yellow magunesian limestone.—8, P.—
It is brown hematite, an ore of fron extensively
used.—T. H. R.—They are rock crystals or crystal-
lized quartz.—H. W. B.—Iron pyrites.—B. B—It is
muscovite, or potash mica, contalng about 10 per
cent of potash. If spread upon the ground, it
would decompose [n the course of time, and the
potash would be converted Into a soluble form and
would serve as a fertilizer to plants. It would be
well to Institute experiments of this kind with it
The other uses to whioh muscovite can be applied
will be found in the Science Record for 1575, p.
187.—J. D. P.—The motal particles appear to be a
sulphuret of some kind, probably pyrites. 1f you
will sénd some of the metal free from the gangue,
this can readily be determined. The amount sent
was not sufficient for analysis.—C. G. 0.—One of
your specimens (from Yonkers, N. Y.) s beauti-
fully white knoli. The otber contalns a small
amount of oxide of iron.—We have recelved speci-
mens of porcelain clays of inferfor quality from
W. L., Central City, Col. Ter,, and M. P. A., West
Bloomfield, N. Y. The price depends largely on
quality, etc. The purest is retalled lu New York
at 10 cents per Ib.

8, L. G. asks: 1. Are violin tops and bottoms
sawn thin and then bent? 2. Is thero a block or
anything of the kind inside the violln, to glue the
nock to, or is the neck simply glued to the outside?
=R M. C. asks: How can I make blue marking ink,
used by the express companies 7—F. E. W. aaks: Is

hore anything besides tin with which I can coat
tead castings before covering them with vulean-
lzed rubber *—T, C. H.says : I wish to run an on-
Igino of from 5 to 10 horse power In the smallest
possible space, To do so I propose to use coke,
with an apparatus for sprinkling small quantities
of erude coul oil on the coke to Increase the heat.
Who can tell me of the resnits of this method ?

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of or-
iginal papers and contributions upon the following
subjects:

On Drawing Ovals. By E.C.T.

Oun Light. By F.G.F.

On Crimioal Eotallments. By LS. B

On Chemical Eluments, By W. T,

is equal to 82} Ibs.  [lately extemporized a stmpl
inoxpensive apparstus. 1 took a small lever, of
uniform size and density, and made aslight crease
across the oenter of It I balanced it on & dull
knifeedge in the orease and hung a welght of £ oz,
to one ond ; T kept the lover bortzontal by a stop
over 1t near the other end, and let drop a 1 oz, bul-
Jot on to the end from a hight of 16 feel. It
Just sunk that ond away from the stop, perhaps
the 4 of an inoh. 1 noxt let deop a bullet abont
2 dwis, lighter; It did not siok the lover away
trom the stop.  Though my apparmtus and export-
mont wore neoessarily somowhat fmpecfoct, my
result came 8o noar tho rule that I malotain that
the rule does dotormine what welght, pressing
steadily, will produce the same result as the blow.
(05)0. E. W. says, in reply to 8.8."s query
as to con pulloys: The offsct from the stze of the
largest pulley In the treadle wheol must be the
samo s from tho smallest cone to the second size
of cone, and the offset frem the second to the
smallest size in treadlo whoel must be the same as
from the middie to the largest sizo in the cone.
(66) O, E. W, says, o reply 0 C. D, who
speaks of water foaming and showing a boller full
of water, while (n reality the bollor 1 nearly dry :
This has beon my exporionce. Our works baviog
stood {die from Fobruary 30 to April§, the sowe in
the boller booame loosened by successive freczing
and thawing, Tt was thon oleaned outand a boller
purge, composed of ferra Japonica, oarbonate am«

On Buclid, 1, 47. iy F. M_S,
On Curves o Nature, By B C

Als0 enquiries and answers from the following .
T.LS-0.PS-J W 8- 0 0~C R-W—
H.W.0.-X, Y. 2~L. N.8-J.8 L,

HINTS TO CORRESPONDENTS.

Correspondents whoso Inquiries fall 0 appear
should repeat them. If not then published, they
may coaclude that, for good roasons, the Editor do-
olines them. The address of the writer should al-
ways be gnven,

Boquiries relating to patents, or to the patenta-
b'lity of Inventions, sssignments, ote, will not be
published bere, All such questions, when Initials
oualy are given, are thrown into tho waste basket, as
it would tll balf of our paper to print them all;
but we geaerally tako pleasure in answering briely
by mall, if the writer's address is given,

Who sells a book on the Turkish bath? Who sells
works ou chemistry? Where can I got & good mi-
croscope for laboratory use, and what will it cost?™
All such personal Inquiries are printed.as wil) be ob-
sarved, In the cojumn of “Bustness and Personal,™
whiloh Is apecially sot apart for that purpose,
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llln.hdok ll M THORTOr. .o o ihranaciien 10,818
Knitting machtns, D. Mekfond........ . 162,58
Ladder, o ! non . 16,5
Ladder, fremen’s extension, I*. Peterson 19, foe
Lamp, carriage, ¥, C, Cannon. . ..o e 169, %
Lantern, lght house, 0. Cook . e s

Lantern, magle, A, G, Dosby. ..
Lantern, magle, L, J. Marey........ PR

Lathe for turning wood, W. It. Hodge.. 162 0
Lathing, metaltle, J. W, Hoyt ..o 18,2
May 4, 1875, Leather rounding machine, )1, F. Osborn IR
Laghtatng rod, J. A, KISOKRET, , cooviniicarssives « 163,68
AND EACH BEARING THAT DATE-. Liquids, arswing eferyescent, ¥. W, Wiesebrock :::
[Those marked relseued paton| Lock for doors, ete,, P Wernl, oo
L ) Lok, soal, W. T, DRTMRE. o oeconerssnasiessssss . 10,0
Loom shedding mechantsm, O, Crompton. ... 12,04
exhansiing, O ¢ ..... Loom templo, N. CBAPIMan. .. oo vv vavves |
‘..Iw“' W ARoRr.. o Mall bag fastening, 4. C, Praskiin.,
o Sy P Meal cutter, O, FOROIDEIR. ..cvivorasarinssessses

Auger, W, Welle, ...
Auger, earth, A M. Hnn .
Auger, earth, W, W. Jils
Avger, earth, G, & Sirong. ..

Motal bullfon, refining base, ¥, 11, Donsfield ., ..
Milllng tool, B, F. Bopayenture
Milistone dress, W, T. Ashworth
Mines, ote., ventllating, L. 1, Menry.....
Mirror, tollet, B. T, Stary
Mortisiog machine, 8, 1. Wilder .. .
Muslc teaching apparstas, J, A, Searritt,,,
Needle cose, W. I, Yeomans, ... oo oo vens
Newspaper file, ¥, I\, Alderson,,
Night sofl, transferring, W. Painter
Nuts, making box, Marland and Lewis, .,

Pattery, palvanic, W. M, Davis, . oooenee FINESERR
Pod bottom, spring, firanson & Juergens (r)...
Ded bottom, qﬂu Deonnen and Nowhoure, ...
Podstead, fnvalld, B, D, Whittemore 5

LN L)
m‘m

J d

Blowers yant . 162,907, 362, | Nuts, making heaagonal, A, Mariand,

Bllag :’ini-'g,‘:o: o e | Ol weal molder, lnseed, A. Judson..
). .. 162,92 | Ordnance. breech loading, D, Davison, ...

Boller, sectional, H, F. King .

6,422 | Ore separator, W, J. Evans

eam, B, W, Rice (r). v 6,422 ) Ore separator, W, JoEVans ......oconimmmsnnninin
3‘;}}:".;:‘ -u«".nc. ¥. :::II. Syow s 162,925 | Overalls, 8. R, Krouse . ....ccc cove vune
Poot and shoe, Prosha and Wales (0. 6,021 | Ox how pin, W, VAMmum. ......covimmererne
Boot heels, ote., burnishing, V. K. Spear . 162,775 | Paddle wheel, feathering, C. A. Lamphere

Padlock, combination, D. A, Reot
"an, steak cooking, . B, Smith. .
Pantaloons, shaping, E. B. Viets
Pantaloons bloek, J, Mc(.nrd)..

. 182500
162,764
163,916
162,860

Root shank peces, making, L, Bradford..
Poot soles, molding, W. H. Palmer......
Tool, opora, J. T. HArpor........
Nosomy pad, J. C. Tallman. .

topper, G. J. Cﬂul-lr SubiBesvENaIan voe 162,800 | Paper can, B, T. Covello...oooiiiininee
:::: :ruhlu' apparatus, Schifch and Koster.,. 162, Ti1 | Paver feeding apparatus, C. A, Muﬂem.
Box for showing goods, ete., F. S, Kinvey....... 162,527 | Paper vessel, D. N. Russell..... sEbeRsETabn

Pegging machine, Bickford and sumenm.

Rrick mach . Whiteley..
o iy Planoforte agraffo, Kranioh ana Bach.....

Bricks for paving, prepared. B, A, nerrnnn

w, H. F. Rlceetal..... .. Pipe, Lansdell and Leng........ T
!l::ld:;:ro:.‘:‘ :{0‘!!;0! ersNbeone Plauing machine, O, G. Howes (r)..
Rrush dlocks, punching, 1. Holmes Planing machine, G. Spire...
Butter worker, J. Macnee ... Planter. corn, F. Van Doren...
Caraxie box.J. Rhoads. .. ... PN Plow, T.J. Meroney..ceeees <
Carbrake, A. F, Gue (r)... ..ot Plow, D. B, Smlth, .oooveviannennaninnas
Car coupling, A. V. Anderson.... Plow caps, making, Marland and Lewis
Car coupling, J. G. Baader........ Plow, corn, L. G, Clawson.... ...
Car coupling, J. and A, E, Crane. Plow, steam, D, Beaumont, .
Car coupling, H. F, Rice etal.... .. Plow, sulky, O, Osborn......
Car coupling, H. A, Sharp....... PR Post, fence. M. W. Colwell..

Car conpling, J. H. C. and N, B, Smith,
Car doors, mounting, G, 8, Koapp ...
Car slarter, Shain and Waltt......
Carstarter, A. B, Sharp....
Car, strect, J. Stephenson........
Cars, lighting, mllway, R, Plotsch....
Cands, show, L. C. Goodale......
Carpet siretcher, N. H, Merrill,
Carrlage lamp, F. C. Cannon...
Cartridge, E. J. Collet, . .ouvvinnes oun
Cellnlodd, ete., molding, R. F, Hunt,
Chalr, opera, J. Richardson,.........
Chandeller, drop Hight, G. F, Blalese. ...
Chuck for veacer cutting, E. J. Granger,

Pot and kettle, D. M. McLean
Pross, baling, J. M. Albertson
Pumwp. centrifugal, L. Chapman.
Pump faucet, alr, T. Bingham,.....
Rallway, clevated, C. L. Horack.......
Rallway signaling apparatus, J. Ewart
Rallway rall, street, J. P. Nessle.......
Rallway switch, street, C. B. Barlow
Refrigerator, A, F. Bronner.....
Roller, trawl, A, L, McDonald
Roofing tile, G. Manvel
Sad tron, Ellyson and Askew..
Sad lron bandle, J, Webster.
Sash holder, T. Walker...
Saw buck, G, Collins....
Saw frame, fret, O, Evans, ...
Saw guard, Graves and Howes,..
Saws, oto, setting, W, Bryson..
Scraper, road, B, Goodrich. ..
Scraper,road, J. L. McKeen..

....... v 165U
wee 182,796
o 12,506

10,56

Clamp, J. J. Squire..........
Cloth measaring machine, J. Sailivan..
Coal chute, extensible, J. M. Lafferty .
Cofin tandle, J. 5, RaY.cov ciovaveanees

...... Screen. G. W, Brown.......ooeve e 10,455
Scrow cutting die, M. A, Grllllh v 2,00
Screw threading dle, F. E, Wells...... wee JR2,053

Screw threads, cutting, C. T. Litchfield
Sewing machine winder, F. Peck......ooiiivianns. 102,583
Sewing machine take-up, etc., M. M. Barnes .. 102,757
Shatt hanger, counter, J. J. Squire.......... eeers JIR,567
Shaving mug, D, Heston. ... R A L lee
Sheep washing device, C. H. & J, H, !lcC-ll PR [ K H
Shingle machine, O. T, Willlams. ... . 162,958
Shoe fastening, T, Tocker....... w 189N
Shatter, fireproof, 8, Fales. .ee 162,810
Skate, O. Edwards, (r)...coouuninnn 6,410
Sleigh ahaft attachment, D. smn:..
Sleigh beat knee, ete,, D. O. Card (r).... ...
Sliclog utensil, kluhen. A. Iske....
Soap holder, E, Cundey,... .....
Boldering machine, W, L. Ballle,.
Sole fastening, B, ¥, Startevant...
Sole fastening material, B, F. Sturtevant...

Egg teater, J. W. Van Amam....
Exgine governor, steam, T, I. Walsh . RS
Engine goversor, steam, (. Westinghouse, Jr... 162,70
Exgine, motive power, Wyss and Stader.... <R3

Food box and nck.l) Il Ostrander..
Feed water, heating, D. F. Mosman.
Fence, tarm, D. E. Ostrander.

Fenee wire, barbed, M. M. Mack . Sole fastenings, making. B. F. Sturtevant.. R
mummwumw nololnteulu rod, B, F. Stortevant....... .. .... 162,972
Fire extinguisher, C. Van Dusen. .. . hine bobbln, G. Richardson (r)..... 6,416
Pire place,J, H. Garrard .......... Splnnlnl bolater, G, mchnd:on(r) e 8415
Floor for mait kilns, L. Herrmsan. IRARMETAY, Wi A, PIE: .ocoocvanes sopussena o 162,765
Footrest, L. M. Aogle...ouvinenn Stereoscople print cutter, Smillle & Slebert. 162,60
Farpace, botalr, L. Daport.................. St petrolenm, J. L. Stewart........ooene 162,69
Farnace slag, sanealing, ¥, A, Lockenbach,, Stove, cooking, K. H. Bates., 162,853
Furnsee, straw feeding, ), Morey (r).... ...... Stove door handle, A, S. Shontz. .. 162,08
Gas, carbureting air, P. W, Ofelae. ..., .., Stove door binge, W, T. Howard.... 1R
Gas, ete,, condenser of conl, W. L. Prawt Stove pipe damper, G. W. Leading .. IR
Gss, sutomatic dlast, R, Hewson....... Stove, pocket lamp, T. W. Houchin,, ... 0,mi
Gas pendant slide, 8, B. Il Vance... $tove, reservolr cooking, G, H. Phillips 162,507

Soves, ventflstor for cookmng, A. Leigh 162,.

Btrap 100p, B, O, Taleott, (£)...civviiiiae o0y

Blump oxtractor, A, McKennoy.......«... lm‘ '.m 163,087
Bugar, manufacturing hard, ¥, O, Matthlessen, (r) 6,418
Tablo, extennion, N, POLry,.....oovorveeeeee or oees 100,850
Table, folding, Hprigade & Schinoering.
Table, folding, 8, T. Waggoner.......
Table slide, oxtension, W, J. Noda,
Table wlide, extension, J. C. Turner, .. .
Telograph, firo alarm, A. Rosonbnsch o 107,000
Tobaveo boxen, ralsing, C. J, Hauok s eeeees 102,817
Tobueco, Inminating stemaof G, P, Unverzegt, ... 162,574
Tobmeco, treating, G. 6. Prinoo . oo, 160,78

Glams, presing and momlna, A, P. Brooke
Giasss press, W, Beek. .. o.oviiiinens
Goods on biss, cutting, 5. Mayer.

Graly blader, Carr and Wilcox, .
Graln copveyer, H. Severn...

oo 162,505
» LN
« 10,50
M LK

Hame fasteniog, W. I, Ward,
Harvester, B, 1lingworth,,

Marvaster, J. ). Kirton | Top, sdjustable, A, Clarke. ..., " e
Harvoster, 5. POrter., oo, e e Iﬂ?:‘;fh
Mend hit for stesmbosts, W. K. Merril), Toy butlding block, C. M. Crandall (r) 0,40,

Mewd roat, W. M. WHILE .. .vvvieeera, g |

168, 990
Lo 108,020
- 100,541
« 1m0
veer 102,051

Toy money box, J, Hall .....oovivsin
Tross, J. M, Z00K00.0000000 "
Tabing, making welded, J, Hugieing, .
Turntable, 8, M, Carpenter
Umbirella, Hayos & Bomerset, .,
Valve, lock-up satety, E. B, Kunklr
Valve, plug, T, Shaw...,

Horseshos natls, BBAADIAK, ATIMLFODK of 1, 162380

Wateraloset, W. 8, ORIF....cooiiirrrnnraionss

Wheat, eto,, drying ground, 0. 8. Faller.
Whimotree, J, I, Brown.,..oovvieiies

Awerican,

Wringer, T. K, MaDonall......
DESIGNS PATENTED.

5,000, —VaLisn Looxs, @, Darsheim, New York oity.

R0, —Fawn,—0, §. Parwoll, Doston, Mass,

8,006, ~Srarm Covens, W, i, Gould, Montrose, N J.

07, Faxs, —B, Heelt, New York elty.

8,000 —Tyres.—H. [Wlenburg, Philsdeliphis, Pa

8,59, —CLirs you CAnps.~0, W. MeORll, New York olty.

2500, Faxs,~E. W. Perry, Cinotanatl, Ohlo

BA11, AT Boxeaxro.~N. ¥, Reloscke Jersey elty, . J¢

8,819, ~Cury-Rorrons.—L. 8. Beals, Axtoria, N, Y,

£,810, ~Tyre —~J. M. Connor Greenville, N, J.

2,004 - Tyre. —H. Ihlenburg, Philadelphis. Pa.

—_—

TRADE MARKS REGISTERED.
Waisky.—~Adams & Taylor, Moston, Mass,
Qiw.—~Adams & Taylor, Boston, Mass,
~WHIEKY. —~Adams & Taylor, Boston, Mass,

GiN, —~Adumns & Taylor, Boston, Mass,

Waisk . —Adams of af,, Boston, Mas.

G, ~ Adams, ilake, & Taylor,Boston, Mass,

BoAr,—J. P, Baboook & Co., Stonington. Conn,

Bssxor or Gixons,—F, Drown 'hilsdeiphis Pa,

LANIMent. <0, O, Clark,College Polot, L. L N. V-
Lean, ~Forest River Co., Salem, Mass,
wALeonot, «t!, . Graves, Doston, Mass,
GaLvaxtzen Inox ~McCatlough Co,, Philadel-
phia, Pa

Mestorxe, —J, Parley & Co., Atlanta, Ga,
2,0 <Axie O, U, €, Rehmond, Doston, Mass,
200 Bona Waren, -8, F, Simes, Philladelphia, Pa.
AN Canvixos. —Sorrento Carving Co,, Boston, Mass
2AB ~OXYORSWATEN G, It Starkey, Philsdelphis s,
240 Srwino Macmines —~Flokle o al. Manu, Co,

Middietown, Conn.

2,80, <Parxrs, kv, ~D, ¥, Tiemann & Co N, Y, elty,
2451, ~80onA Waren ArPanaTun.—J. W, Tufts, Medford
Mass,

2,422, ~ Corree.—G. Boyd & Co., Phlladelphia, I's

2,43 —Prrrens. —E. Brown & Co., Jersey city. N.J.
2431 ~Corree.—D, Foeht & Co., Phlladelphia, Ps,
2435, ~WooLex Croris, ~Middlesex Co,, Lowell, Mass.
2,000, —~Cnaxraaxe.—Molc et al,, Epernay, France,
2,487, ~LAnD,. —G. C, Naphoys & Son, Phfladelphis, Pa,
2,488, ~Meprorxx.—J. R, Nichols & Co., Doston, Mass,
2439, 0118, xro.—H. Phlllips, New York eity.

2,440, ~MusTann, e10.~Pinckney & Co,, N. Y. city,

BCHEDULE OF PATENT FEES,
On e80h CAYEAL. ..ovvvirininnsrrsnsnrssensnssssssrnsresSLO

0

On fNling oach spplication for mm. m ym)..
On tasuing each origioal Patent......ccieiivnees

On application for Relssue
On Olng 8 DISCIALNOr, ooouveesssnsveenns
On an application for Dealgn (8) years)
On application for Design (7 years)......
On application for Dostgn (14 yoars) ... ..ocovveee.. B30

CANADIAN PATENTS.
LisT oF PATENTS GRANTED IN CANADA,

Arnin 22 to 29, 1875,

4,02, —A. Cummings, New York city, U. 8. Screw,
Aprfl 38, 1875,

. —E. Hill, Jr., South Norwalk,Conn., U. 8. Linlng
for eylinder, April 38, 1875,

4,600 —A, Mitchell, Wilkesbarre, Pa., U, 8, Spark ar-
rester. April 28, 1998,

4,66, —J, J. Cobd, Grand Raplds, Mich., U, 5. Sides
and wings for sleighs. April 28, 1873,
1,0%. R, Bentley, Owen Sound, Ont.
April 28, 1575,

4,607, <J, E. Wisner, Friendship, N.
izor sower, April 35, 1995,

4,655, —~C, R. Soyder, Mioneapolls, Mian.. U. 8. Work
table. April 3, 1873,

4,68 —H. Behning o ol., New York city. U.S. Name
board for planos, etc. April 35, 1575,

4,700, —C, W. Jenks, Somerville, Mass,, U. S. Shirt
bosom. April 25, 1875,

4,71, ~C. Kennedy, Aurors, Ill,, U. 8. Wire fences,
April 23, 1575
4,%02.—P. Gendron, Toledo, O., U.S. Carriage wheel.
April 25, 1575,

4,79.—8, Morrell e« al., Montreal, P, Q. Spring bed
bottom, April 29, 1575,

4,94, —J. Moulton, Ossipee, Conn., U. 8., o al.
rossing machine. April 29, 1535,

Advertisements.

Back Pago « « « « « « $1.00 a line.
Inslde Page « « « « « « 75 conts n lHne,
Engravings may head advertisements at the same rate
per line, by measurement, as the letter pres. Adver.
taements must be recefved at pubiication ofice o
carly ox Friday morning to appear in next wsue.

TTENTION, ADVERTISERS |- We will make
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(Nl'll‘ ,\'l‘lllcr 115 and nwuﬂl ~Ieyatonc
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Blnckamith's, Moulel Maker's, and Carver's Tools and

fine Hardware
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ANTED—A respongible party to manufie-
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Tco eutting machine, Helsior and Deremer. 162,919 | Vehtels end b e o AR, oo, X
$a 0 Bate, Jd, Heald,,,,,, e o 102,03
’um.m'-‘T?ﬂ"" V.M, Bprague., 108,061 | Valitelo whoal hub, W, (i;nhm ........ ' lh\‘:.:::: I ICHARDSON, MERIAM & (0., .
‘M' Jow WRLer, did, Bvawn;..... i, 100098 | Vonsels, conatrvieiton of, B, W, Pratt...... oo 12,59 | and v?'.i'.‘.i‘l?.‘.%‘.‘.’“x%‘.‘.‘.’é’:"’;'a‘lf.-“..‘.'l‘."“i}'ﬂh"“"‘ e
Viesse v, cnsting the lead on.(‘. t. Kirtland Molding, Tesoning, Mortising, Bortng 'OM'I' Vertical
Wash banel and wringer, Holden & Corey.. Avd Clrcular fie sawlng Machisies, Kaw Wills: faw Arbors
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Spoke and Wood Turning Lathes, "r.k:: th

of Wood. 'urkina Iu.hlmsu Catal n‘%.‘wl
sent on app % ﬂ’.ﬁm 'wu
Warcliouse, 0f Liberty Atrect. Now fork. U

PATTERSON'S
“EAGLE WING" PRDPELLEK

1t not only avolds tangential motion, but, to its

n A adds n draft £ the rﬂrﬂﬂ
rha er‘“ﬂw t:rt.ulv:: d!mly " th great foreo. It

I tiee slip;: wnd, 1or speed ing. lops
:l::r:.l:un 4 ""GC’IRC.::IM r oﬂehlzy over Irinul
rapoliers, 1ia backl '8-- or ¢ &” o
Kirew ™ Address = FATTRI ROP c
PANY," Lenolrs, Tun.o- 1%1 Fulton St., New York.
(Cor‘r.)
Orriex oy m ARD H. B
EChamenl Enutneer No. § Brouway:
X AP Ta Yort. May 18, 1455,
« APA
l’n-nnm l'-aeuo Co., &e.
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n comparative
Propelier, and th ‘ ¥
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referred sre

steam y m.of the .\‘nc )’arkllmnl
fitted with s propeller of eomuul

moved, * Eagle Win,
the new wheel um lbe
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adjusted. to cam’ ...."'
Justed, lo mmlt L tov the
stroke—% {0 each M dllloula

v lh in
re::r“ s of the mu 'g"fnn

‘l‘hu ot mn, l’ minutes.
Revolutions nr minute, 97,
nge, 55 1be,

L PROFELLER:
Time of run, 19 minutes,
Revolutions pcr minute, 5.
Boller h} Gauge., 55 m
. EaoLx wm'
Tlunol run, 5%

Revolutions
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n--n.umunh-:m.
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ICHARD M, BUEL.
Pri l'lem tfrce! An
P P T
A NEW BOOK:

“BUSINESS on the PHAOIHG COAST.”
Gl ry Du
fzf;"‘femour:s‘; ﬁa:mﬂ% e Soheot
e “PRov. f‘ , Dixon, Cal.

THE STOCKWELL
SELF - LIGHTING

g’

GAS BURNER.

Z aangxig sep Aue 03 sjqejsn(pe sy

Pnnciple-Repeating Percussion

The gan s Instantly Ughted by slmply lurnln'mn,
of the Burner to 1ot on the Gis, Tt 1s not only perfectly
sife, but 1t avolds the danger necessarlly incurred by
e use of matohes; consequently, Its value to proprie.
tors of Pactorios, Hotels, and other places Ughted by
K8, 1n Inealoniabile,

P00 e o 81,00, Hox of Tapo..... %00,
£ Disoount on large orders,

W.G. MORGAN, Mfr, 89 LibertySt.,N.Y.
O o
.‘
FIRST PRIZES, VIEXN lﬁ I’qlt.
Bend for olnu{:“Tl uonﬁ
THE NOKNALK T 15

MACHINERY,




——
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Scientific

Aumerican,
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" BAIRD'S | FIRE PROOF SHUTTERS.

% . . 5
) h} -
| 4
\

FOR PRACTICAL MEN.

Our new and enlarged CATALOGUE OF PRACT 1CAL
AND SCIENTIFIC BOOKS—% pages, fvo. —sent free
any one who will furnish his addrom,

HENRY CAREY BAIRD & 0,

INDUSTRIAL PUBLISHEIS AXD BOOKSELLERS,

406 WALNUT STREET, Philadelphia

Choice —B*ooks

OoN

Various Arts and Trades.

By rno.—~Handbook for the Artisan, Mechanio, and
Eagineer: Compriaing the Grinding and 8) |
Catting Tools, Abrasive Processes, an|‘s::"\$"‘u‘r:f

Gem and Glass Engraving, Varnishing and Lackering.

A tas, Materials, and Processes for Grinding and
Poll hing, &c. By Oliver Byrne. 19 llhulnl‘lom
IO sseossscsases SUR BesdaasibTen e D IS sensnsese 39.00

Brown.—Five Hundred and SBeven Mechanical
Movements. By H. T. Brown, 12mo .0
Dooth.—Marble Worker's Manual. 12mo.,.... 815
Bullook.—~The American Cottage Bullder, By John
Bullock, Ilustrated by 7 Engraviogs, #vo...... 8.5
()\lnplhl.—:\“l’?cumu Treatiso on Mochanical En-
nooring, ranols Camplo, Hlustrat y lnte:
:lnd 100 m’sdy annrln:-l.mn‘:ru...‘l.' . rncd b) ?Jll‘u“u(:’
Cralk.~Tho Practical Amorican Millwright and
Miller. By David Cralk. INustrated. %vo. .. ..$5.00
Duncan.—The Practical Surveyor's Guide. By
Asdrew Duncall. IMBMO0.... ..ccovirirrvepssavecnsnes 1.
Forsyth.—Book of Designs for Headstones, Mural
and other Monuments. Contalning 75 Desigos, B
James Forsyth. 4to. Cloth....cocu covnvane ud\
Jervis.—Rallway Property : A Treatiso on the Con-
struction and Management of Rallways. 12mo.....802.0
Kobell-Ernl.—Mineralogy Simplified. By F. Van

Kobell and Henry Ernl, M.D. 1300, ccciarnnnnss 7.0
Liobor.—Assayer's Guide., By Oscar M. Licber,
NNNratad. 13MO0..cccasacsre sssasosnssasnessessaass L 1
Amateur Mechanio's Workshop, Illustrated.
BY0.ccsncasinavanonnsasavosuon CeaahesdeschaseerurNIONS 8.0

Nowbeory.—Gleanings from Oronmental Art of
Every S ylo: Drawn from Examploes in the British,
Sout Keullni:mn. Indlan, Crystal Palace, and cther
Museurs, the Exhibitions of 1831 and 1562, and the best
English and Forelgn works, Containing many hundred
examples. 400, ... ..... p 5.00

Nioholson.—A Manual of the Art of Bookbinding :
Contalning fall Instruoctions in the diflerent Branches

of Forwarding, Gilding, and Finlshing. Also, the
1‘" of erbﬁx‘w Bolgk-«hu and Paper. lllnnné«;s

The directions Aere given for marbling are suitadle for
mardling of siate,

The abave, or any of our Books, sent by mall, free
o . &t the publication tnce.

new and e CATALOGUE OF PRACTICAL
AND SCIENTIFIC KES—9 pages, Svo.—sent free to
any one who will Turnish nis address,

HENRY CAREY BAIRD & €O,

ISDUSTRIAL PUBLISHERS AND BOOKSELLERS,
406 WALXUT STREET, Phlladeiphia,

PLUMBERS, Get one of the F. Reltz Auto-

Gas& STeax FrTTERs matic Soldering Lamps, Send for
AXD TINNERS, his circular, Address

F. REITZ, Pateatee, Birmingham, Erie Co., Ohlo.

PLANING &MATCHING,
MOULDING, MORTISING,
TENONING.RESAWING,SHAPING
)\ BAND & SCROLL SAWS &c.&c._4

9 cT NF(.:IANXTﬁCOO

ORTABLE STEAM ENGIN Pﬁl“ (‘.Oha(BIN
maxi 1 d ty and econ
ONJ::lllg.ml m!g:ul:u(:x,! .tfll‘ c-z»';:ﬁl :IDZI:p.th' 01;2-7:,1'.{:
l'l‘l 'Aﬁﬁ::;-nw&’:&?&@:i%? DO u’. cecriptive

! ’ dress
S ?ﬁliog .'8?,ll!c6guDuLBY CO., Lawrence, Mass.,

PATIENT

OLD ROLLED
SHAFTING.

The fact st this hal"lﬂ? nas 73 per cent greater
strongth, & finer Goish, and I truer to gage, than o

ost economic
other 1n use, renders it undoubledly the most eco e

We are also the sole manufacturers of the (
zlu?l' Par, CovrLing, and lluml. l'uMT.yl
s Of the most &) ved styles. rice
spplication ta T JONES & LAUGH
Try Street, 20d and 0rd Avenues, Pltsbury
19 5, Canal st Chicago, Il
B Stock s of this fiing (o store ana 1or sale by
FULLER, DANA, & FITZ,)
KO, PLACE & CO., 121 Chamt !
TERCE & WHALING Milwsukeo, Wi ¥

Improved Slotting Machine.

New Trip to relieve the Tool on the
up stroke.  The best arrangement yet.
Eﬂhm Awsrd of the American Iostiiste
in Fair of 1874, against all competitors,

W00D & LIGHT MACHINE CO.

Woncnstar, Mass.,, Manufacturers of all
i’(im:luf l’qlon Woglkln M W\ Iinel H
Lathes ancrs. hapeis, iy,

(ﬁtgu'. &c.‘A]w, Shafting, Pulleys, 82

Patented !!7!:

CLARX & C0'S SELY.COILING ROLLING STEEL BHUTTERS (Murgiar Proof), Wor Store

Fronts snd Roar Windows, require no machinery or bals
ng Wood Shutters for Stores and Dwaollings, Thousands
the world. flend for Oatalogue to

London, Paris, Vienna, and Derlin,

Do welghte, and can be spplied to any opening; also Rolle
Are tn dally use, and are scknowledged the bhest shutiees In
JAMES G, WILSON, Manager,

18 West Mih St,, New York, and st

b n:lirirsy t';l m.;nvfl -v.n ";-.—'“; m =
akin

sHIRGLEY FEADING, AND 5TAVEs

3 @ mAkers of the well known [XFROVED LAW's PATENT

ulxol:l AND HXADING BawING MACuINE. For clreulars

addre THEVOR & CO., Lockport, N, ¥

BLAKE'S PATENT
Stone and Ore Breaker

Crushies all hand and brittle substances to
any required slze, Also, sny kind of
Broxe for Koaps and for CoNoxrrx, &,
Address BLAKE CRUSHER Co,,
7 \ow Haven, Conn,
UN For the Beat and Ohonpe
P cme ont_ address THE (RHT L)

DROP i;ﬁESBEB. & PAREER PRESS 0.,

ERTOwN, Coxy
ITIIII T+ WROUCHT
IRON
BEAMS & GIRDERS
HE Union Iron Mills, Pittsburgh, Psa.
The attention of Eagineers and Architects ts called

to our tmproved Wrought- lron Beams sad Glre !
tented), In which the compound welds hc\-"n‘:h"e -‘l‘:l‘n
and fanges, which have proved so objectionabls in the old
mode of manufscturing, are entirely avolded. We are pire.
to furnish all alros at terms as favorable as can be
obtained elsewhere. For descriptive ltho, ph addross
Carnegie Brothers & Co., Union Iron Mills, lq?ubumn.l'.

PI PATENT
an!.ng & Mat
(l,nl(llnhlgl‘d‘;nxral".'rh nes, Gray and \Vnod'ncmnnon. olf .

| %, and othor wood. workin, 1 .
8. ArWOOD'S MACHINE COr. o1 Liberty Ste N. ¥
Send for Clroulars, eto. #1 Budbury 8t., Boston.

HE NEW AMERICAN ECLIPSE DITCHER-—For
cutting and mdt-%. still abead. Address
R. STARBUCK, Wimington, Ohfo,

Model Engines.

Complete seta of

Castings

for making sm.

Model Steam hogines 1% In. bore, 8 in, stroke, price M;
Q1410 2 In. bore. 4 In. stroke, prico $10, same stylo as out.
Eureka Foot Lathes only 15 Dollars, Gear cels and
Parts of Models, All kinds of 8mall Tools and Mater!-
als. llustrated Catalogue Free,

GOODNOW & WIGHTMAN, 24 Cornhill Boston, Mass

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HAXGERS, PULLEYS, COUPLINGS, RELTING, &c
&c. Send for Iustrated Oatalogue and Price List.

GEORGE PLACE & CO.,
121 Chambers & 108 Reado Sts. N. Y. Cliy

THE IMPROVED

NIAGARA STEAM PUMP,

W o M1 Pearl 5t., Brookiyn, N.X.
Manufacturad solely oy

Hubbard & Aller.

EXNGINES AND BOILERS,
Pulleys, Shafting and Hangers
a Specialty.

? SMALL MILLED MACHINE SCEEWS made

to order. Samples and price list sent free.
Cuzris M'r'c Co. West Brattieboro, Vi,

EAGLE FOOT LATHES,

With Seroll and Circular Saw Attach-
monts, Slide Rest, Tools, &c_: also Small
Eugine Lathes, Metal Hand Planers, &o,
Neatest dosigns, superior finish. w
Prices, Our new Catalogue doscribes
these and every 100l nece for the Am-
steur or Artlzan, Send for it,
WM. L. CHASE & CO.,
— % & %] Liberty St., New ¥ ork.
ITUHING AND DRAINAGE MACHINES
furnished at a moderate cost, cutting ditches of
any width and depth In ground free from stumps and
rocks. Machines worked by from four to six horses,and
two men will do the lnt»o’v of lllﬂy mn s day at least
S ’ ty Rights for Sale Tess
e b R RANDOLPH BROTHERS,
111 Broadway, New York Clty,

THE

Bigelow Engine,

The Cheapest and Best Fortable
Engine offered to the Publie

Price, 4 Horse Power. 200
g e A

4 Horse Power........ 0150
6 . : 1
Ttosy ** o ere 25
12015 e . . an

sSend for Illustrated Clreular
= and Price List,

= i, 1, BIGELOW & Co.
9 New Haven, Conn.

» N Standard
r $100 forfelted, All the New and
R n\'rl:'t‘:;.o('l.nmumo. &c. Valuable h.amplrb: fr:;r :l\l_h
circulars, Ulllxv:_l.r.\tm xrry Co. ANChambers 56,58,

Q GENTS WANTED.—8$40 a Week and Expon-

ﬁ‘adley’s Cushioped Hammer

a8 larger capacity, Is
more durable, takes up
less room, does more and
better work with loas ex
pense for power and re-
pairs than any other Ham
mer {n use.

Gusranteed as recom
mended. Address

BRADLEY
Man

Company,

BrYraovss, N.Y,

8605590 i "t

3 A WEEK to Mals aan Femais A x
877 locality, Costs NOTHING to ry 1‘('.‘;;;?.':'1‘:.:
FREE. F. 0. VICKERY & CU., Avgusta, Mo

OTIS siciiinery

OTIN, BROS, & ©
No, 348 BROADWAY, NEW YORK. i |

Pla & Matc "
fonlding, o saw DR and Tenoning Machines. 0

Baws and Genersl Wood Workin, A
Jl';lflh B. BCHENCK'S BONS .ﬂ:’.:’i‘:”s-. Y.
_Bend for Catalogue. 115 Liberty Bt., ¥. Y. Oty

STEEL CASTINGS.
5 4R UL S IN(IS.
Solld sod Homogeneous Guaranteed t fle ot

I:x ne to Muare Ingh. An lh’:‘m‘tuhx- '“':r'\,o! J';: :f.',nf:;'-r
sive forgings, or for Cast Iron requird D,
Bend 1or cfifular and price list Lo R e
Mi HAFYIE STEEL CO.. Evelinas 8¢, Phlladelphisa, |

weok And expenses 10 all. Arteles
W, Maple as flour. Bamples free. C. M
ON & BRO,, N.Y. or Chileago,

M ASON'S VAT'T FRICTION CLUTCHES
Are manufactured by Volney W, Mason & Co.

Providence, It 1. Agants, L. B, HHOOKS, @ Cilff street.
New York: TAPLIN, RICE & CO., Akrog, Oho . 00

E ‘ISAWING MACHINERY.

AN'S PATENT. ALSO,HAND AND STEAM
ODERRICKS & TRAVELLERS,

IAEI(BTS—Permment Steel Magnets

of any form or size, made to order by F. C. HEACH
& CO. .38 Canal St., New Yors, Makers of toe onle-
nnu;:: Tom Thumo and Minlsture Telegraph Isstru-
wenta,

SHORT HAND. 00 o e fams vor

Sreular, J. A, Grax.P. 0. Box 4847, N, Y.

~ Stone Channeling
on

Quarrying Macline,

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

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

A FORTUNE MADE

By a Small Outlay.

In making Lead Traps used by plumbers, the market
has been monopolized (except hand made) by the Lowe
method of casting traps. [t has made the manufacturer
immensely wealthy. Under my Patent of Casting Traps,
1 can make the same ardcle, 100 per cent Betler and
Cheaper. $1000 will cover all expenses Lo make all the
sizes under my patent. Territory or License at a low
fgure, or the whole patent, It will stand the closest
myestigation. Plumbers, examine * For punl-u.lng.
addresa . BROOKE, White, cor. Center 8¢, N. ¥

OULDS, for Fruit Jars, Lamps

Ink Stands, eto., made by Il. BROOKE

mre and CexTe Sre, N. Y. For say
you will require a mould (or dle).

15 years Con
thing new In gl

Every drk‘rlplh‘rn of moulds for glasy, rabber, xine,
eto, Hond model or drawing: Inclose stamp.

000 IN USE
Essteam PUMPS

FOR EVERY POSSIBLE DUTY

3 10C I\
E0.F BLAKE MFG CO.79%81 LIBERTY ST.NY.
CAUSEWAY& FRIEND STS,.BOSTON.
S0 CANALST.CHICACO
STHD FOR ILLUSTRATED CATALOGNT

TENTH INDUSTRIAL EXHIBITION,

UNDER THE AUSFIORS OF TAR

Mechanios' Institute of San Francisco.

Manufacturers, Mechanics,and others are advised that
the above EXHIDITION will be opened In San Franclsco
on the 177 DAY OF AUGUST next, and continue open sl
st one month.

! The Board of Managers (nvite all who dealre to exhibit
to send (o thelr applications for space, without delay, to
Mr. J. H. CoLvER, Secrefary, 21 PosT S¥,, SAN Frax
aisen, CaL., who will promptly answer all nguiries

00 rsons, from all 14 of the PaciBe, vialted
the last Kxhibition, o a0 w! could be learaed or pur
chased In Ban Francisco and the United Statea

san Franelsco, with s population of a quarter of one
miltlon, Is in intimate relations with Japan, China, Aas
tralia, Mex) Hawalian [adands, Hritiah Columbia, the

varfous Iatands of the Pacific, and contteuons domestie

Al e
er for Ao s 010, od fre

Py arder of the Doard, 4. 6. HALLIDIE, President.

— e

Beantifal French O] Chroemns, siss Gl

oanied ready (o (rasulng, sent jeatpmld
for ONE DOLLAR, (rasdes
chancs ever oftared Lo Agenta, For partics

wlars send stamp. Address ¥, ¥, Gluck,
New Dedfwrd,

Cope & Maxwell M'fg Co,
IlN DEPENDENT jor.es-¥eso reurs.
o rr"',rl Bleam Pumps offered, Spocial Price Lists on

Spplication, from Offies sod Mesm ump Works, Hamdi
ton, Oblo, Wanzwoous, Chiesge, Il ; Cinetunat!, Ohto,

YALE
IRON WORKS,

New Haven, Conn.,
Bullders of the Yare Vesrioat
the oot and maet Bronemicnl,
ecliher for land or warine nse ; alvo
Homizowrais, with or withoot
the Nuler Cat-oft

Sreciat, Toola wade to order,
el at prices that defy cumpets.
tion end for Clrouisr,

OOD-WORKING MACHINERY GEN.
enlly, Epeciaitios, W y Rich
ardson s Paten lul:r'u::d 11'15’.'.";53»“;.3"" =i
Central, corner Unfon St., Woresster, Mese.
WITHERBY KUGG & RICHARDSON,

STENCIL DIES wfze s
makis

;m u:! 5-.' f_‘bed:n, with which young men are
rom §5 %0 §0 & fend for Catalogae and
8. M, EPENCER, {17

Hasover §t., Boston, Mase,

IMPROVED MACHINERY for STAVE
IEADING, SHINGLE AND WANDUES, CABINET
AKER'S MACHINERY, BAILEY GAUGE LATHE
JHEKEE'S AUTOMATIC BAW MILL (Improved).
LY SEAT CUTTING, PULLEY BORING AXD
JLING MACHINES., BADIAL DRILLS, STEAM
JINES, & BOILERS, VENEERING MACHINES,
ILE & SHEAVES, for transmitting Power, etc_ete.,
T. R. BAILEY & VAIL, Lockport, S. Y.

-—

R.TEN EYCK.
SCIENTIFIC & MECHANICAL

M
D
k

MI
EN
CA

ENCRAVER ON WOOD

e Des\\Wota.  Always Heliable
U ST.NEW YORK.

P. BLAISDELL & CO.,

Worcester, Mass,,

Manafscturers of the Blaisdell Patest Upright Drills and
other first-class Mechanic's Tools.

N. F. BURNHAM'S
TURBINE

Water Wheel

Was selected, 4 years sgo, and put
to work (o the Patent Otflice, Wash-
Ington, D, C., and has proved to be
19 sizes made. Prices
lower than any other first clus

FP'HE ROTARY HYDRAULIC GOVERNOR

secures to water wheels, wnder all conditions of i2-
bor, & anexcelled by any motive power, Always
sare. Strictly sockronous. Sent for test, Warranty o=-
limited, Joux S5, Hooxzs, Treas. , 19 Jobn st., Boston.

STEEL STAMPS.

List and Samples free. E. M. Dovatas, Brattieboro’ Ve

Stop! Csmper! Stop! Militia! Miners! Firemen! Toar.
ists! Every one! Take up thy dod and walk!

TRADE MARK PATENTID

«u(x:nuﬂ:‘uﬂvu;‘}. -
CAMP-LOUNGE FOLDEDSA bg

PUT UF 1M ONE MIpuT

A great poon to mankind, See oot in this (u;r.'. Fed. 12
Ry Express, $4: with plated mountings, §3. Add e, for
postage, when ordering by mall  Special terms to agents
and the trade. No free list, CAMF LOUNGE CO., Troy,
N. Y.; FRED. J. MILLER, © Liberty 5t,, New York.

“w H T A wew Dok u D AN W
o Wrikiag W Seuzd; & oo
plete system of Phooetic Shert Hasd—the sdariset, moet izl
«ary, asd cospredesaive, eadbiing S8y aaa, 13 & AhoTi Ums, o repery
trials, speaches, ses , &o e Loot's Praper s wrin wily
friy-sise srokes . Tie coem
e nl adocil lears Agrnta wansed,
Addrems T. W.EVA powk, Phiis. P

0 wersd
" oo, by mail i
CO.L 1M & Seveat

ez

\\'OODWORTB SURFACE FLANERS 135, Pluances
an d Matchers, $30, §.C. HILLS, 3 Ceourtiand
street, New York.

THE LEHIGH VALLEY

E _3 éLEmBPY Wheel Co,

WEISSPORT, PA,,
Manufscturersof
Bmery Wheels under a
DOW patent.

Send for circular.

LeCount’s Patent
MACH IQIST'S TOOLS.

“ Steel **
" . “

-
2482

. §

3
12
-
13

rry

[ron & Steel Clamps, Die Dogs, Clamp Dogs, Vice Clam
Rypanding Mandrels, &¢. Send for latest Price List to
C.

.

W. LE COUNT, South Norwalk, Conn,

-
All slzes at low prices, E. GOULD, Nowark, N.J,

B.OEAR., HOSTON, furnishes all Xinds of Machi-
A\ pery & Mechanieal Supplioast popalar prices,

_ AGENTS WANTED,

Nea or women. $34 a week. Prool
fumahel. Pwinew plessant and bonor-
able with no naks, 18 page cuculay
and Valuablc Samules froe. 89 A poatal-
wurd on which to send your adirens
P costs but one cent  Wiite 2t cace W
F. M. REED, 7y 37, ¥OW YORK. 4

S
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- Qdvertisements.
nm::::." Ay

w-umawmm
Jér line, by meanmement, as the letter press. Ad-
pertisements must de recelved at publication ofice as
carly ca Priday morning (o appear {n next tasue.

LIN INES, | ATY S—W e
M "‘“'H‘h'»kt?hku':f. York:
our Well
So a mnlh

&
25 Annn Auger book
$ Jm Auger Co,, St Louls, Mo

I.ASSOII-OUPB

kab. Brass Flttings for Steam, Water and Gas.
Prs . ®end for Catalogue. ' :
llll. RD & HOLLAND, & vold 8t., New fors,

.

“Pox 1TEL, X. Y. " riving your add
v 100

anln«lvth&‘k( pagee | Uee
simple Sirections how S lsy Bew rowde,

PAINTING
Do YOUR 0'.‘3"“ .‘ A

CO.
N.Y

OGARDUS PATENT U é:’&ﬂ%.\L ECCR&{‘;
0 MILLS— Al , Ores, Sand
clzl'zl-(.' l"‘t}n m"oam?u %ll '&. ke, Feed, Com,

, Salts, Roots, Splees,
orﬂnﬂw?}tob 'l‘olnu:o Sauff, Sug!r gk l.! .m‘

cAnn b mermlllo Al#o for Palnts
m‘:i;-"u m"mugﬁ X HN W, THOMSON,
JAMBS nﬁbl's cumnr of White snd

FUCCESIOT ¢
Elm Sta,, M' York

IRON AND STEEL

DROP FORGING.

Qf Brery Descrigtion, at RoseonaNe Prices.

The Hull & Belden Company, Danbury, Ct.

Working Models

wmmn Metal or Wood, mads 10
"by Wg&mcoc'uwd s e d >

Todd & Rafterty Machine Co.

MANUFACTURERS OF

The celebratad Greene Variablo Cut-Off 1 Lowe o
Patent Tubular and Flue Boflers; Plain e Valve Sta
uoun uumlns. Portable nn nonm of nll
? BPU' : ):llgpe llem s \inah \:or;'
A uformohe-'l’fnen hhn C% *» Machin.

'I‘oou lor Jndnon . rmor- Stop-Valvos
igereatial Puuay.moeu'
NEW  YORK

e:ﬂf 'Gﬂ.
RE !s Ynﬁ(‘v JKRSBY

EPORTANT FOR ALL LARGE CORPO-
RATIONS axp mvncrlmmo CONCERNS,—
contraliin “"K"'“' ey i ‘wmatiop of &
08t BCCuUrscy, D of 8
u BAIDS different

mlon of hh a Circular

GEAERE S TR A
- Mw Dy two B ta

o using or wmwntu-
lbaﬂufnn-o be

Mumn & Co.’s Patent Offies.

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States

TWENIT-Z1GH1 YEARS EXPERIENOB.

MORE PATENTS have boen secared throngh
s agency, st bome snd sbrosd, than through aay other s

15e workd,

They emaploy as thelr sssistants s corpe of the most o3-
porienced meS sa examiners, specification writem, ané
draftamen that csa be jound, muny of whom have bead s
oted from the razks of he Ptent (Ofos.

SIXTY THOUSAND mvetors Bave svalled
Dhermaeives of Muzs & Co's services = examining thelr tn-
veotens, and procuring thelr patenta

MUNN & 00, ammumdu
Soamirnie AMEmoas, [
nﬁnmhmu\mdn'hamm
SIUERITASLD L Shng sppiations 1 Qe Patent Ofice
peying the government feen, and wateh each case step by
Sy while pending before the esamiser. This I dooe
Qurough thely bradch officecorner ¥ and Tih Streets, Wasd-
gwe. ‘h-ynhmudﬂ-uvm procure dostgn

ria, sad el MUnd W reected cases

(Mbymhmnwmmlmuw
righia, stiend W nterferences give writtn opinions o
matiery of infrogement, forsled coples of patenta in fest
sttend W every braoch of patent busiases poth iu thds and
& foreign countries.

Patents obtained = Ounsds, Englasd Frasce, Beigiom
Germacy, Bosds, Prosds, Spain, hn‘l.n- Beitiad
Uolondes, sod all other ¥ -

A speciel notion fs made In the Bcrpwririo AMErican o

ol veations paunted through this Ageney, with the
saene and reesd of the p Patents aew often
Mo, i part or whole, 0 parscns sttracted 1o the Invention
by enen notien.

A pae priet of 110 pages, eontalning the lews and full &
metions for obtalning United Blotes jatints, also s rirenler
perisinng exciusively 0 Forelgn Patents, stating cost for
aath oountry, Hme granted, eto, snt free, Address

MUNN & C0,,
Potiisbers BOIENTIFIO AMERIOAN,
37 Park Row, N, ¥,
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DAHPIR AxXp LAVER
REGULATORS GAGE COCES,
MURRILL & KEIZER. 44 Holllday Sc., Balt.

OQOKS FOR BUILMERS,
SEND yoR LLLUsTEATED CATALOGUN
A.J. Bickuell & Co., 27 Warren St N. Y.

PLANERS,

ENGINE LATHES, DRILLS &¢, Bend for Pric Ll
NEW HAVEN nuﬂuwc’r IRING OO
nven, Conn.

‘ Lowest Priced ond DEST,

xcelsiop l)o Your Own Printing
Ml . Press for eanls, labels, snveelopes, stc,
Larper slpes fo oh‘:—v work,
Bminumendothclrprlnllngand
advertising, save moncy and increass
trade. Amateur Printing,delight
ful pastime for spare hours. BOYS
have t fun and make money fast
at printing. Send two stamps for full
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ASBBSTOS ROOPmG. :l"“l'm:f..ror steep or flat roofs in all

OS R(NDF (‘0 ATING. for rostoriog and preser fng old Roofs.
\lR\ for nmlvln. leaks sround Chimneys, Dormer Windows, ote,

DOFING PAINT, a wtrictly first-class article, superior bods. rich color,
\'I"l. lll rul-u- for ontslde work, reads for use.
kT mull EMENT FELTING, for Steam Pipes, Bollors, ete,

« An roghlar sizes of rope, from % to 15 Inches diameter

All llm mnterinls are repnrml ready for use, and can be easily spplied by any one,
Liberal inducements to General Merchants and Dealers.,

uhlnmu yressed Lypo ete to the My
P"GSSC’ “. Y &0, ’ Meriden, Conn.
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In 10 1b, pails,

In palls, Kegs, and barrels,

§#" Infringers and the public are cagtioned g3

{ H.W. JOHNS, 87 Maiden Lane, N. Y.

THE BEST INJECTOR

For Locomotive and Stationary BDollers.
FRIEDMANN'S PATENT.
Over 15,000 Now in Use Here nnd in Earope.
Throws more and hotter water, with less stoam. than
any others. It has two Waterways, fixed Nozzies, and no
movable parts to get out of order.
NATHAN & DRF\ FUS, Sole Manufacturers
OS Liberty St., New \orﬁ
g™ Eend for Cnnlogur

Machiwists’ Tools.

EXTRA HEAVY AND IMPROVED FATTERNS,
LUCIUS W. POND, MANUFACTURER,
Worcester, Mass,
WAREROOMS S LIBERTY 81., N, Y.

§F™ Lathes, Planers, Boring Milis, Driils,and Gear Cut-

lcn a Special ty

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables,
s, Reservoirs, Breweries, etc.
A Pnrglctl

eatise on Cement furnished FEEE.

MzucuaNT & Co.. % South’'st., New York

$100.00 IN COLD,

Bopt. 1574

Best Oross-
Beat 8no Swage and Cross- Cut Sato Attachment,

Cuanpox, Omio. May 11th, 1875, —

never loosened a bit or tooth, or broke off a corner,
know {t. The cause was a crack in the log which moved ¢
block, Signed W, f. MELTON

About
satisfaction. 50 Teeth given with each Saw,
Emerson's Patent Saw Swage, §5.

§§9 §§§§§8§§
TO LUMBERMEN.

In the Great National Sawing (‘nnlut' held at Cincinnatf,
The $100.00 Gold Prizce, First Prizo Siiver Medal for
the Hest Clreular Saw, and First Prize Siiver Medal for the
Cut Saw, also the two Arat Prise Medals for the

of the Patent Planer Saws are now In une, scattered from Malne to Ore
We are now -alllnx more than 1
Send for Clrcular -nd Price Lix

EMERSON, l-‘olll) & €O, Beaver Falls, Pa.

Méssrs, Emerson, Ford & Co ~Gentlemen: I saw (o your clroular that som®
y sawed one end of hils head block off. 1 Wwill now state what 1 done, and furnish the proof If you want. I sawed

bo end off my fron head block, which Is & Inchi In (hlcxnru. and 6 inelies wide, ax true as a planer conld do It, s d
If anybody can beas that with a Solld Touthed saw, | wnnm

the gulde and brought the saw In contact wi th the

on, giving the most perfect
0!15 glu per year, ;:-‘ce of

The Standard—Best Stock—Finest Finish.

MANTFACTURED ONLY BY
D. ARTHUR EROWN & CO., Fisherville, N.H.

OGERS’' TANNATE OF SODA DOILER
Scale Preventive has bLeen In use for elght years,
has the unqualiied approval of s t number of
r best engineers and sclontific men. e makers clalm
lhn 1t W the best preparation for the pnrenllnn and ro.
moval of scale ever oflered 10 the public, 35 cents per
oound. &ndforbookon“l-ot nerwatation. '
JOS. G. ROGEKS & CO., Madison, Ind.

Nlagara
s SteamPumpWorks

ESTABLIANED 1562
CHARLES B. HARDICK,
No. 23 Adams Streeol,
BROOKLYN, N, Y,

NOYE'S
Ml.ll!‘urnishingWorks

in the United States. They make Burr
meou- Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, l'un-y- and Gearing, spocially
u.m t0 flour mills. Send for catalogue

3. T. NOYE & 8ON, Bufialo, X, Y.

rlnn n's PASTILES-A SURE RELIEF FOR
A \AST STOWELL & CO, Charlestown, Mass

EK‘QIXB? Aggu%on.sns !!edv and Secomd-Hand
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GOODWIN & WHITE, Off City, Pa

Portl
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JAMESBRAND, s Cufr Se, N
A ractical Trestise o Cement rmfned for 25 cen

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

NON-COMBUSTIBLE STEAM BOILER & PIPE
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Baves ten to twenty pcr cenl ( HALMEKRS SFENC t CO.,
foot E, Mb Street N . 2nd St , Bt Loals. Mo,

\or

Hu‘r goods, Address

THB ROOT SAFETY

BOILER.

OVER 1,200 IN USE,

The distinetive elatms presented by this boller sre
SAFETY FROM DESTRUCTIVE EXPLOSION
UXMOST DURABILITY

HIGHENTY BCONOMY,
And Greoatest Facllity for Enl
Cleaning, and Ilep:\lrln':(.nm'"u'
EF™ Yor Hlustrated Catalogue, addross

Abendroth & Root M'{"g Co,,

GREENPOINT, mmm(u N, N. \

mamuml Solid Emery Wheels.
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794 frow
we the b«fﬂfﬂ Nur h.:' Z‘n."?l".,"" :\f! )}
tn your evder (or whee rinders une jualed by
Illl"n" A\l nu A'(q\llll I-unl Co
oL Ret, snd 15 New Chureh St New York

LOWPRICED EMERY WHEELS

Made and Introduced by Inexperienced men, have resnlted In fallure, dissatisfao-

ton and distrust of a4 Kmery Wheels, Standard and reliabie Koods (which can
ot be sold at a low price), {rn bought direct from the maker, properly lntro-
duced anid treafod with the same care as other first class tools, yleld firat-clnm
resaits. No metal working tool lu existence will save as much money as will a
well maunted Kmery Grinder, Emery Wheels will readily shapo hardenod steel
and ctllied fron which realst all the efforts of other tools. A Tanite W heel, prop-
erly mounted and used hr #skilled man, will do as much work in & day as lh" man
could do with 0le and v (0 a weok. The Introduotion of § machines In one
factory enabled the ‘nrnprh tor Lo dispense with the labor of 70 men, Kvery man.
ulseturer can afford to buy one Kmery Grinder for every two vises in his fac
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womises 1 the best part of | e Clty o |nmlon Eng-
And, Is opon to arrange for the sale or execlusive pur
chase of any article (patented preferred) of large con-
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Eogland [n, with fall partleculars, 10 X. Y, 2.,
HAYWARD & BONS, 88 5t, ﬂ‘-m & Uhnrohyard, Lon-
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IS A STEEL, WITH MORE THAN THAT NAME
MPLIES,

Being 8 handsnmely [nls!fd beant! ful,

Jdetschable bladed, Halial Stev), with

Pat. Keflecting, € -rrmp-l:d lhndb
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GREATEST INVENTION of the AGE.
ELECTRIC & VAPOR CHAIR.

Bee © v::&mddnaipﬂonlnm * Sclentific Amer
fean " The greatest Known cure Iof m-
matism "a‘rcnhr sciatica. No plysician should be without one,

Send for
C.R. TOWNSEND, SoL® AGENT.
Medical Institute 257 DeKalb ave., cor. Adelphi St.,

Brooklyn, N. Y.
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Iron Bulldings,
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Diamon J. DICKINSOX. 6 Nassau St., New York
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THE MOST POPULAR SCIENTIFIC PAPEB
IN THE WORLD,
THIRTIETH YEAR.

VOLUME XXXI1.-NEW SF¥RIE®,
Tho publishors of the SCIENTIFIC AMERICAN
bog to announce that on the second day of January,
1575, & new volume commeaced. It will contiaue
to be the aim of the publishers to render the con-
teats of the new volume more attrmctive and uses
ful than any of its predecossomn.

To the Mechanic and Manufucturer,
No person engnged (n any of the meohanical pur-
suits should think of doing without the BCIENTIFIC
AMERICAN, Bvery number contains from slx to ten
engravings of pew machines and invontions which
cannot bo found tn any othor publication,

The SCTENTIFIO AMERICAN is dovoted to the
{ntorests of Popular Sclence, the Mechanio Arts,
Manufnetures, [nventions, Agriculture,Commerce,
and the Industrial pursults gonerally ; and It (s val.
uable and (nstructive not only (o the Workshop and
Manufsotory, but wlso In the Household, the Li.
prury, and the Reading Room,
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