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BAND RE-SAWING MACHINE.

As a natural consequence of the practice of trunsporting
lumber in planks or thick boards from the sawmill to the
manufactory, and there converting it into forms and sizes
suited to the wants of manufacturers, which was formerly
done at the sawmill itself, a demand has been created for im-
proved methods of such conversion, which should combine
a maximum speed of execution with a minimum waste of
material.

This work has hitherto been accomplished by circular
saws or reciprocating saws. The former, however, owing
to the necessary thickness of the blade, produced a waste of
material not compensated for by the amount of work per-
formed, while the latter method, although more economi-
cal in the waste of material, was found unprofitable on
account of its slow operation.

In the matter of re-splitting lumber, the band sawing ma-
chine seems best adapted to meet all the requirements; as its
great cutting speed, and the very thin gage of saws which
can be used, combine at once the saving of time or labor
with the saving of lumber.

The accompanying engravings (Figs. 1 and 2) illustrate a
machine of this kind recently perfected by J. A. Fay & Co.,
Cincinnati, Ohio, which combines in its design and con-
struction many improvements and features which careful
study and experiment have convinced the inventors are ne-
cessary to its successful and economical operation.

The saw is carried upon two wheels five feet in diameter,
placed at a short distance from each other, the upper wheel
having a vertical adjustment, shown in Fig. 1, to allow for
the decrease in the length of saws caused by breakage and
rewelding. The wheels run in long bearings and have an
outside bearing to secure additional firmness. The tension
of the saw is produced by means of a weighted lever, shown
in Fig. 2, in connection with the adjusting screw of the up-
per wheel, which compensates for any variation in the
length of the saw by expansion or contraction caused by
changes in temperature.

The patent roller guides, which support the back and
sides of the saw above and below the lumber, are made of
steel and gibbed to a supporting post. This post has a radial
adjustment by which the guides will direct the saw to the
center of the required cutting line. The guides can be quick-
ly detached for the removal of the saw, and the upper guide
has a vertical movement by means of hand wheel and gears
to accommodate different widths of lumber.

The saw may be made to run upon any part of the peri-
phery of the upper wheel by means of a device for tipping the

Fig. 1.

J. A. FAY

wheel out of true perpendicular, or by a radial movement of
the upright column, which throws the upper wheel out of a
true parallel line with the lower one; and thesaw being thus
made to run on any desired part, there is no danger of it
running off the wheel.

The feeding mechanism, consisting of four geared rollers
of large diameter, is driven by friction, so arranged that, by
different movements of the regulating lever in front of the
machine, the operator can instantly stop or start the feed or
graduate it from fast to slow. The guiding feed rolls are
adjusted by hand wheel and screw, and the pressure feed
rolls are governed by a weighted lever acting on a ratchet
wheel by means of a pawl, and sufficient pressure may be ob-
tained to straighten any warped boards. The feed rolls can
be quickly adjusted to saw through thé center or from the
side of a plank, as may be desired.

The driving belt is tightened by an idler, attached to a
lever swung to the lower wheel shaft, and moving concen-
trically with the driving pulley. The bearings are all pro-
vided with oiling devices, so that the wearing parts of the
machine can be kept constantly lubricated. The machine is
adapted for resawing lumber 30 inches wide and under, and
down to the thinnest materials that admit of re-sawing. Its
working capacity is stated at from 10,000 to 15,000 feet per
day, depending upon the kind and width of lumber. The
saw kerf is about -113- thick; the thickness of the blade is
number 19 gage. By this machine a large saving in lumber
is effected : as, out of a 1} board, planed on both sides, three
§ panels are obtained. The machine is so arranged as to be
at all times under perfect control of the operator.

Several of these machines are in use, giving entire satisfac-
tion. One of them may be seen in daily operation at J. A.
Fay & Co’s. space in the Centennial Exhibition, section B.
8, columns 61, 62 and 63, Machinery Hall, where they have
on exhibition a large number of their labor-saving machines.
For further particulars, address the manufacturers, as
above.

_— it r———————————
A New Process for Making Illuminating Gas.

The Revue Industrielle describes a new illuminating gas
apparatus devised by MM. Kidd & Barff, which is composed
of an iron drum into which any kind of carbon is introduced
Carbonized peat gives excellent results; powdered anthracite,
coke and wood charcoal may also be employed. In the
interior of the cylinder is established a system of circular
tubes which are filled with water led from an elevated
reservoin The coal is ignited, and the heat developes steam

in the tubes at a pressure corresponding to the hight of the
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reservoir. A small tube conducts the steam below the fire
and allowsit to eseapeinto the ash pit. The jet draws in air,
and the mixture traverses the burning combustible from
below upward. A series of interesting reactions then occur,
the watery vapor, air, and carbon acting materially upon
each other. The oxygen of the air and steam unites with
the carbon to form a certain proportion of carbonic oxide,
and a less quantity of carbonic acid. The hydrogen set at
liberty and the nitrogen are found in the mixture when it
escapes. The nitrogen alone is annoying. The quantity of
carbonic acid may be greatly reduced by augmenting the
hight of the layer of combustible. Carbonic oxide and
hydrogen represent about 43 per cent of the mixture. A
specimen of the gas obtained from carbonized peat gives on
analysis : Carbonic oxide 285, hydrogen 145, nitrogen
53, carbonic acid 4. The gas contains no sulphur, either free
or combined ; and in order to use it for illuminating purposes
it is only necessary to remove the carbonic acid, an operation
of no great difficulty. Itis calculated that 1 tun of coal by
this process will yield about 98,868 cubic feet of illuminating
gas, or, including the hitrogen, about double this volume.
The operation is continuous, and there are no retorts to
charge and empty. As the coal is consumed, a lever device
throws in fresh supplies in closed boxes. The residue is a
small quantity of ashes, and all the carbon appears to be
mingled in the gas. The gas is remarkably pure, burns
without the least odor, and produces only carbonic acid and
water ; hence it has no deleterious action on paint or
gilding
—_———ttr—————
New Applications of Salicylic Acid.

It has been determined that the addition of from 00005 to
0:001 part of salicylic acid to cistern water clarifies the
same in a remarkable manner, and that water, which ordin-
arily, in the space of a month, would become foul and unfit
to drink, remains perfectly pure and limpid. This property
of the acid will doubtless be found of great value on board
vessels making long voyages, as it has been determined
that scurvy is often produced by the deterioration of water
through too long sojourn in casks and tanks. The combin-
ation of salicylic acid with calcareous salts has also been
noted by M. Berger to be so intimate that water, thus
charged and treated, may be evaporated even to dryness with-
out any lime deposit being formed. The acid is therefore
one of the best (if not the best) preventives of steam boiler
scale and incrustation ; but until some cheaper way of pro-
ducing it than now is practised is discovered, it can scarce-
ly come into general use for this purpose.

Fig. 2.
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Scientific Qmevican.

LIFE WITHOUT LIGHT.

An interesting discussion has recently taken place in the
French Academy of Sciences, on the question of the influ-
ence of solar radiation, and of the green matter in the forma-
tion of the immediate principles of plant organisms.

M. Boussingault considers this influence to be indispensa-
ble, and that, if the solar radiation should disappear, life
would be impossible. M. Pasteur on the other hand thinks
that life might still continue in certain inferior plants and
occasion the most complete organic growths. He cites as an
example the life of the mycoderma acett, which may take
place in darkness on a liquid composed of alcohol, acetic
acid, and mineral phosphates, thelatter including phosphate
of ammonia.

The wmycoderma aceti to which M. Pasteur alludes is a re-
markably curious organism, which serves as a medium be-
tween the oxygen of the air and a combustible body or fer-
mentable matter, to produce combustion or oxidation. Fer-
mentation of this kind has thus a special character, and dif-
fers from that set up by yeast or in other ways. The myco-
derma aceti appears as continuous membrane,either wrinkled
or smooth, upon the surface of liquids while the same are
undergoing acetic fermentation, and is generally formed
of very minute elongated cells whose diameter varies from
0-000059 to 0:000118 inch. These cells are united in chains or
in the form of curved rods. Multiplication seems to be ef-
fected by the transverse division of the fully developed cells,
which division is preceded by a median constriction. If we
allow this cryptogam todevelopitself on the surface of any
organic liquid containing phosphates and nitrogenous or-
ganic matter,until the whole surface of theliquid is covered:
then if we remove the liquid without disturbing the mem-
brane,and substitute an equal volume of water containing 10
per cent alcohol, the plant immediately sets up a reaction
between the alcohol and the oxygen of the air. Aftera cer-
tain time the action, impeded by the great acidity of the
liquid, becomes slower ; but we can restore it to activity by
substituting alcoholized water again. So that,as long as the
mycoderma is supplied with suitable nutrition, it will go on
and burn the alcohol; but if on the contrary we deprive it of
nourishment, or in any wise diminish its vital activity,then
its oxidizing action will not go so far, and the alcohol may
change into acetic acid. Thix is thesubstance of one of M.
Pasteur’s most. brilliant investigations, among the practical
results of which is a new commercial method for the acetifi-
cation of fermented liquids. The process consists in sowing
the mycoderma aceti on the surface of liquor containing 2 per
cent of alcohol, 1 per cent of vinegar, and traces of alkaline
and earthy phosphates. When the surface is covered with
membrane, the alcohol begins to acidify. This action being
fully set up, some alcohol, wine, or beer mixed with alcohol
is added every day to the liquid in small quantities; the
acetification is then allowed to terminate, and the vinegar is
drawn off. The membrane is collected, washed, and em.
ployed for a new operation.

M. Boussingault’s reply to the suggestion of the mycoderma
by M. Pasteur is that it is true that some parasites attain a
complete development in an artificial medium containing
nothing but definite and crystallized chemical compounds.
Still there is a great difference hetween this development
and that of chlcrophyll in plants. Thelatter take all their
elements from the exterior world, carbon from the atmos-
phere, hydrogen and oxygen from water. The parasites,
even those mentioned by M. Pasteur, take carbon in sub-
stances which, although of definite chemical construction,
are derived from vegetable organisms. Alcohol and acetic
acid have their origin in sugar, which cannot be formed save
under the influence of solar radiation. The existence there-
fore of parasites in an obscure place, where their cellules
form immediate principles, similar to those produced in
bright daylight by plants of green protoplasm, is far from
being an exception, as has been affirmed, but is rather a
confirmation of the necessary relation of light and vegetation.
Hence M. Boussingault adheres to his opinion that, if the
sun’s light were quenched, not only chlorophyll plants,
but also those deprived of chlorophyll, would disappear
from the earth.

M Pasteur’s position appears,however, to be unassailable,
as might well be expected from his immense experience
and wide investigations touching the subject under discus-
sion. He simply points to the fact that, by known methods
of synthesis,chemists starting with carbon and watery vapor
can produce alcohol, acetic acid, and 1nany other substances
capable of serving as carbona‘ed aliment of inferior plants
deprived of light. Moreover it may be conceived that,under
the influence of the same, all the carbon existing at the sur-
face of the earth or in the interior might pass into complex
organic matters, and that ulteriorly it would return to the
atmospher ' in the form of carbonic acid through the actions
of oxidation and fermentation. It would be only when this
termination was reached that all manifestation of life would
be impossible without the aid of solar light.

M. Pasteur’s experimental determination that oxygen and
light are not essentials of life, and his having caused or-
ganisms te exist in an atmosphere of carbonic acid and in
absolute darkness, are among the greatest triumphs of
modern chemistry.

THE ORACLES OF ANCIENT GREECE.

As the classical authors inform us, there were in ancient
Greece, in different localities, so called sibyls, a kind of for-
tune tellers, clairvoyants, or spiritual mediums, but of a social
standing much higher than that of their successors at the
present day, as they were not only recognized but maintained
by a wealthy and influential priesthood, to whom the pre-

gents received from the faithful helievers were a source of

© 1876 SCIENTIFIC AMERICAN, INC.

[JuLy 15, 1876.

enormous revenue. In our present state of society, we can
scarcely form an idea of the power and influence of the
priests as a separate class of society, monopolizing as they
did all the profits derived from the superstitious, who wished
to atone for their sins, to obtain knowledge not only of se-
cret events, but also of the future, and to get advice as to
their action in cases of difficulty, even to be cured of various
diseases ; and thus the priests monopolized, for many cen-
turies, the functions of many professions, even that of the
physicians, which Hippocrates at last succeeded in rescuing
from the power of the priesthood.

These sibyls, of which the two prominent ones were the
Cumean and the Delphian, resided in gorgeous templex
erected over caves, from which vapors arose which had an
exhilarating and anamsthetic influence, similar to that of
nitrous oxide or laughing gas, on those inhaling them.
The author of a well known book, entitled ¢ Art Magic,”
who for some time lived at the locality where the Cums®an
sibyl once resided, states that it is one of the wildest, grand-
ert, and most awe-inspiring gorges of the mountains around
Lake Avernus, which itself is the inundated crater of an ex-
tinct but once mighty volcano; while the whole region
around, now fertilized by the waters of the lake, bears the
marks of the ravages of fire, presenting a most gloomy
appearance. The clefts in the savage rocks abound with
caverns, exhaling mephitic vapors and bituminous odors.
The scattered inhabitants of the surrounding district once
believed that the largest grotto was the entrance to the
lower world, and that the hammers of the Titans, working
in the mighty laboratories of the Plutonic realms, might
be heard reverberating through the sullen air. The dark
waters of Lake Avernus were supposed to communicate
directly with the silent flow of the river of death, the
Lethean stream, made dreadful by the apparitions of con-
demned spirits, who floated from the shores of the lake to
the realms of eternal night. In this grotto resided the
famous Cumean sibyl ; and from the exhalations, which were
more or less poisonous to birds and other small animals
which came near, the weird woman appears to have derived
that fierce ecstacy in which she wrote and raved about the
destiny of nations, the fate of armies, the downfall of king-
doms, and the decay of dynasties. Even monarchs and
statesmen often acted according to her pretended revelations,
as it was supposed that the purposes of the pagan gods were
made known to her as to a counsellor and a mouthpiece.

She sometimes wrote her soothsayings upon palm leaves,
which she laid at the entrance of the cave, suffering the
winds to scatter them and bear them whither the gods di-
rected. Tothe Cumsan sibyls is attributed the authorship
of the famous sibylline books, of which many strange sto-
ries are told, but of which very little is left that can be re-
garded as genunine. It is said that she foretold the eruption
of Vesuvius, in which Pliny perished and the cities of Her-
culaneum and Pompeii were destroyed. She declared of
herself : “ Why must I publish my song to everyone? And
when my spirit rests after the divine hymn, the gods com-
mand me to prophecy again, so that I am entirely on the
stretch, and my body is se distressed that I do not know
what I say ; but the gods command me to speak.” If we
substitute in the latter expression the word spirits for gods,
we have a declaration identical with those of the spirit me-
diums of the present day.

The abode of the Delphian sibyl or Pythia was in strong
contrast with that of the Cumean oracle. It was situated
in the delightful region of Mount Parnassus, sparkling in
sunlight and fragrant with bloom. The superb temple of
Apollo was built over a similar chasm as that where the
Cumsan sibyl held her séances, so that it was secured from
the approach of the vulgar. On its former site certain clefts
in the rock are still visible, one of which forms a deep
cavern, into which travelers, by clinging to its rugged sides,
may descend as far as they dare. They then experience
effects similar to those produced by nitrous oxide or laugh-
ing gas ; and one writer, who has explored these caverns,
asserts that it is this gas that produces the effects spoken
of. This, however, is, according to geological principles,
highly improbable ; and we rather suppose it to be some
bitumninous vapor, which (according to our present know-
ledge concerning petroleum and its derivatives, such as
naphtha, ether, rhigolene, chymogene, etc.) has an effect,
exhilarating, hypnotic, and anesthetic, similar to that of
nitrons oxide. All the descriptions agree that hituminous
odors are exhaled from these volcanic chasms. Plutarch
informs us that the most celebrated Pythia who served the
Delphian oracle in the temple of Apollo was a beautiful
young country girl from Libya, named Sibylla. From this
was the name sibyl derived, and it was afterwards given to
all clairvoyants of her day. Plutarch further says, concern-
ing the first sibyl: ¢ Brought up by her parents in the
country, she brought with her neither art nor experience,
nor any talent whatever, when she arrived at Delphi to be
the oracle of the gods;” and further, he says: “ The verifica-
tion of her answers has filled the temple with gifts from all
parts of Greece and foreign countries.” How very much
like the innocent young mediums of today, who are often
claimed to give the most astonishing revelations from the
other world without ever having had the advantages of a
scientific education ! The sibyls of the ancients had, how-
ever, the advantage of the support, assistance, and prompt-
ings of a class of men highly interested in their reputation,
the priesthood of the period; and this class not only con-
sisted of the most educated individuals, but of men who
had the greatest opportunity of obtaining information with.
aeld from the vulgar.

When we compare with this state of things the position
of our mediums now, who obtain little support. from the in
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telligent, and none among the priesthood of the present day,
we cannot help being surprised at their success and the num-
ber of their dupes: our surprise is chiefly at the igno-
rance and credulity of those who patronize such things in
the nineteenth century.
—_—_——tr—— —————
CAMS,

There are several devices in mechanics which are im-
portant and even indispensable, that are used under protest.
In this class we have irregular cams, at once the most useful
and the most abused things in the mechanical world.

There is not a loom deftly weaving its delicate designs
which is not dependent on cams. Sewing. knitting, and
printing machines, a host of ponderous as well as delicate
machinery, depend on cams to give one movement here, and
another there ; yet after all a cam which is in perfect pro-
portion in all its parts is rarely seen. It is no uncommon
thing to see a lever provided with an infinitesimal friction
roller which is intended to turn on a pivot four fifths its
size. This little roller must fit a groove in a cam which
revolves at such speed as would drive it at the rate of
thousands of revolutions per minute, if it would revolve ;
but the oil is forgotten, it heats, sticks, cuts itself and the
cam ; and then comes lost motion, noise, and destruction to
the machine. Perhaps a larger wheel or roller is used, for
instance, on the periphery ot a cam. This wheel is a mere
disk, with a hole bored through the center. It isplaced on
a stud on a lever, and assigned to a duty as heavy as that of
the shaft which carries the cam. Is it any wonder that it
soon wabbles, cuts the cam, and works unsteadily ?

Of course the remedy for this is obvious. The rollers
should be made as large as possible, of good material and
well hardened. Theroller bearings should be of the proper
proportion and well fitted, and provided with some means
of continuous lubrication.

The cam should be smooth, without the slightest scratch or
cut, and should be made as far as possible so that it will not
catch dust and dirt. If any part of a machineneeds cleaning
often, it is a cam ; yet it is not an unfrequent thing to see a
mass of gum, lint, and grit stowed away in a cam,
cutting away its usefulness.

BAROMETRIC OBSERVATIONS.

In a recent issue we briefly described a simple way of
keeping a barometric record, by the aid of which farmers
and others might soon learn to predict weather probabilities.
We believe that it is not generally realized how useful an
instrument the barometer is, even in unexperienced hands;
for certainly were farmers thoroughly informed as to the
meaning of its indications, we should hear much less of
gathered crops spoiled by untimely and unforeseen rains.
The ordinary mercury barometer can if properly constructed
generally be relied upon to indicate approaching weather at
least twelve hours ahead; and this because the- transmission
of pressures to a mass of air is very easy,so that the barome-
ter is sensible to variations therein even over long distances.
For good work the simple mercury or the aneroid barometer
should be obtained. Little confidence can be placed in those
which have a dial and an index which pointsto words de-
scriptive of the state of the weather. The necessary me-
chanism causes sufficient friction to prevent slight changes
of pressure affecting it, and moreover the words ¢ fair,”
‘¢ variable,” rain,” etc., convey a wrong impression of the
instrument; for the barometer does not indicate by the ab-
solute hight of the mercury, but, by its rising or falling, the
kind of weather we are to expect, and this change is not
shown on the index. A diminution of barometric pressure
is almost always the consequence of the approach of the cen-
ter of one or sometimes of several rotary storms, which move
and travel at a certain distance from the point of observation.
These movements are followed by changes of winds which
carry rain. A falling barometer is therefore always indica-
tive of changes in weather; but contrary toa general opinion,
rain does not fall at the moment when the barometric
column attains its lowest point. It is only a certain time
after the minimum that this phenomenon is ordinarily pro-
nounced; and by repeated observations,based on this fact, M.
Gobin of Lyons, France, has been enabled to prepare a series
of concise barometric laws, which he has recently published
and of which we give the substance below.

If the barometer, after having been high, descends, a
change of wind will probably occur twelve hours afterwards.
This change will be without rain or with very little rain.
When the barometer stops in its falling without descending
lower before rising again, rain will come twelve hours after
the stoppage. If the mercury remains low, the rain will
persist, and fine weather will not come again until ten or]
twelve hours after the column commences regularly to rise.
Sometimes this interval extends to sixteen or eighteen hours,
but this is rare.

If,while low, the mercury oscillates slightly up and down,
bad weather will persist, with, however, occasional clearing.
These alternations of rain and shine will be more pronounced
as the oscillations are greater, and will follow the movements
of the barometric column at shorter intervals than those
noted in the law above given.

Finally, if, as often happens, the mercury, after reaching
its lowest point, immediately ascends in & continuous and
regular manner, rain will come inside of twelve hours after
the mercury touches the minimum; but it will last but a
short time, and will soon give place to fine weather.

—— e -—

A GOOD coating for outside brickwork is made by mixing
clean river sand 20 parts, litharge 2 parts, quicklime 1 part,
and linseed oil sufficient to form a thin paste. It isalso use-
“ul a8 a cement for broken stone, drying exceeding hardly.

THE CENTENNIAL EXPOSITION.

The formal programme of the grand ceremonies, to take
place in PhiladelphiaonJuly 4, has been made public. Af-
ter the military parade has concluded, the literary exercises
will be held on a jarge platform in rear of Independence
Hall. They will include ihe reading of the Declaration of
Independence from the original document, by Mr. Richard
Henry Lee, of Virginia, grandson of the mover of the Declar-
ation in the Clontinental Congress, the singing of a hymn of
welcome by Dr. 0. W. Holmes, a national ode by Mr. Bay-
ard Taylor,and a Brazilian hymn of greeting,composed at the
request of Dom Pedro. An oration by Hon. W. M. Evarts,
which is next in order, will be followed by the Hallelujah
chorus and Old Hundred, chanted by the chorus and audi-
ence. The proceedings are as simple asthose at the Centen-
nial Exhibition opening, and will doubtless be fully as im-
pressive.

Dom Pedro is justifying his reputation as a most indefa-
tigable sight-seer. He is ‘‘ doing” the Exposition ina way
that leaves no doubt but that he makes himself familiar
with the appearance and use<of every object to which his
attention is attracted.

The steady growth thus far in attendarcce is the best evi-
dence of increasing interest in the fair. During the first
week, omitting the opening day, the average of paying visi-
tors was 12,210; at the present time the daily average is
over 30,000.

The first of what it is hoped may be a series of industrial
excursions recently visited the Exposition. The excursion-
ists numbered 3,631, and were the employees of the Singer
Sewing Machine Company. A number of students from the
Massachusetts Institute of Technology have Leen encamped
on the Pennsylvania University grounds for some time past,
and, with their instructors, are making a careful study ot the
mechanical part of the show. The display of
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in Machinery Hall is gradually approaching completion. A
large partition has been erected, covered with cloth, on
which are shown rolls of iron and copper; and a circular
stand has been built for the exhibition of different iron and
other ores and metals. Around the base of the stand and on
the lower shelves are disposed samples of iron and copper.
A heavy slab of the latter metal, surmounted by a beautiful
mass of malachite, covers the upper portion. There are two
other stands in the form of obelisks, against which are ar-
ranged in tasteful manner alarge number of forms of sheet,
bar, and angle iron, boiler iron, and tram and chain work.
Numerous stout iron bars are tied into knots without show-
ing the slightest flaw; and specimens of angle iron andlong
rails are exhibited, twisted into sharp spirals. In the north-
ern half of the section is a fine collection of models of ships,
dockyards, and workshops. There is one large model of a
shipyard and marine railway, showing the manner in which
the largest ships are built and launched. .\ model of a dry
dock is fitted with every timber and requisite piece of ma-
chinery, all made on an exactly reduced scale. A fine exhibit
is made of heavy work in iron and steel, chains with huge
links three or four inchesin thickness, steel tires for loco-
motives, and heavy arched beams of angle iron.

THE SUGAR APPARATTH,

next to the Corliss engine, may be considered as the most
prominent exhibit in the Machinery Hall. The gigantic
vacuum pan is elevated on great iron columns, three stories
high. Inside are four copper serpentines, and into these
steam is led. The circulating pump and the centrifugal
machines are placed on the first floor. On the second tioor
is a large receiver which receives the contents of the pan
after concentratlon, in the shape of a dense mass of semi-
fluid material, a magma. This goes into the centrifugal
machines, which separate the sugar from the molasses.
The great vacuum pan is exhibited by Messrs. Colwell and
Brother, of New York;itis 8 feetin diameter, and, in a single
operation of three hours in duration, can produce fifteen
hogsheads of sugar.

THE CARRIAGES

are grouped in an unpretending structure of corrugated
iron, immediately in rear of the Main Building. There are
430 American and 20 foreign exhibitors, and the display
seems to be one of the most attractive to the general public
n the entire fair. Many of the vehicles embody novel appli-
ances, others are remarkable for beauty of finish. Messrs.
Brewster & Co., of Broome street, this city, besides a superb
display of carriages of all kinds, exhibit two buggies for
one and two persons which weigh respectively but 132 and
214 1bs. These have a new side bar attachment, which se-
cures ease of travel. A new feature in one of the sleighs is
a small wire sieve on the dash to keep out drift snow. An-
other novelty is the extension of the runners above the dash
for a hightof fiveand a half feet. These are surmounted
with red horse plumes. The general effect is striking and
handsome. Messrs.Studebaker Brothers,of South Bend, Ind.,
exhibit a wagon for country roads, with the hody and ruu-
ning gear left unstained, in order to show the workmanship,
which is excellent. The body is of sugar maple, the axle of
hickory, and the hubs of birch. The same firm also dis-
play a new wheel, the spokes of which have sloping shoul-
ders, in order to fit them for resisting greater strain. Two
Philadelphia firms make a joint exhibit of carriage and har-
ness. The formeris plain and handsome. The visitor is at-
tracted to this display by the ingenious idea of attaching to
the vehicle four horses, superbly carved in wood and wearing
an elegant gold-mounted harness. The animals are painted
gray, and so cleverly have both artist and sculptor done

their work that at a short distance the figures have been
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frequently mistaken forlife. Of the large American coaches
and carriages, it is hardly necessary to particularize any on
the ground of relative superiority. Their characteristic is
lightness and elegance of form, combined with the evidences
of the highest skill on the part of painters and varnishers.

THE FOREIGN VEHICLES

are exhibited chiefly by English, Canadian, Russian, Aus-
tralian, and Italian makers. Some of the English carriages,
notably the drags, are objects of much curiosity to country
visitors. One vehicle of this last-mentioned description is
built expressly for picnic parties. It is so put together that
the various portions of the carriage and fittings form tables,
and the roof is fitted with an ingeniously arranged sun
shade. A novel phaeton is one which has recently been in-
troduced into England, and which looks like a Russian
droshky. It is hung very low on high wheels. A very ele-
gant brougham, built by a London firm, has an edging of
vulcanite on the cloth of the window sashes, which prevents
wear. C and under springs are used in all the English
carriages, and the tires of wheels and forgings are of Whit-
worth metal. The Italian makers are represented by two
cabs, resembling the English hansom, except that the pas-
senger gets in from behind instead of in front. Thedriver’s
seat is in rear and above the door.

A curious feature of the Russian exhibit is a light trotting
wagon. The running gear is hung on four small wheels,
and above it rests the driver’s seat, a long board covered
with blue plush. A greater contrast than that afforded by
this wagon, as compared with the trotting sulky in use in
this country, can hardly be imagined.

Canada exhibits some fine sleighs, among which is one ca-
pable of accommodating six people. The seats are placed
in tiers, the front one being the highest and the others
gradually descending. The body is hung on a double set of
runners, in order to faciliiate turning the vehicle. There
are also some fine cutters, beside coaches, buggies, etc.

The French eshibit, for some inexplicable reason, is loca-
ted in the Main Building. It includes a drag of admirable
build, besides a large number of smaller carriages, all re-
markable for elegance of design. The

CARRIAGE METAL WORK

exhibited embraces specimens of axles, bolts, screws, whip
sockets, springs, mountings in gold, silver, and nickel,
bows, curtain attachments, etc., all arranged in handsome
cases. There is one German exhibit in this section, princi-
pally of axles and springs. Children’s carriages are also
displayed in profusion, and some are of exquisite design.
There is also a large collection of bicycles, among which is

A DOG VELOCIPEDE

This is a curious affair, having three wheels,two large ones,
between which the rider’s seat is located, and one small
guiding wheel in advance. Inside the fellies of the large
wheels are broad bands of perforated metal, and the spokes
are so disposed as to lie on each side of these bands, like the
bars of a cage It is stated that the dogs are placed between
the spokes : ndon the bands; then, by their attempts to run
ahead, something like those of the squirrel in its revolving
cage, the wheels are rotated and the vehicle impelled. This
is the description given, but we are inclined to doubt the
practicability of the arrangement.

THE RAILWAY CARSB

are all American. The Harlan and Hollingsworth Company,
of Wilmington, Del., exhibit one broad and one narrow gage
carriage. The broad gage car is superbly decorated with
mirrors and gilding, and its interior woodwork is a marvel
of artistic workmanship. Thenarrow gage car is of plainer
construction. The Jackson & Sharpe Company display a
parlor car built for the state use of the Emperor of Brazil.
It is constructed in sections, so that it may be taken apart
and stored in the hold of a vessel. In the front portion is a
boudoir fitted up with drab morocco seats, relieved by heavy
magenta-colored fringes. 'The curpet is a delicate drab cov-
ered with a tasteful flower pattern, and the curtains are
green and gold. The furniture consists of elegant cabinets,
one for hooks, another to serve as a sideboard. Light is ob-
tained from small stained glass windows at the top. Adjoin-
ing the boudoir are a reading room, furnished in blue, and a
writing room in crimson. Next to these is the :itting room,
plainly fitted with cane-seated walnut chairs, but having su-
perbly inlaid woodwork.

The Pullman Car <ompany exhibits one of its magnificent
hotel cars, containing all theimprovements in the shape of
kitchens, china and linen closets, refrigerators, etc. The
refrigerator, we notice, is a square box hung under the car.
Another new featureis a large flange on the wheels, which,
should the vehicle run off the track, will catch on the
Tail and prevent its going further.

THE STREET RAILWAY CARS

are finished with decorations of the most elaborate descrip-
tion. One built by a Boston firm has a new running gear,
said to reduce friction greatly, a patent attachmeut for put-
ting on a new brake shoe, and a novel arrangement for low-
ering and raising the pole to suit the varying size¢ of horses.
A noticeable feature of a car built by Jones & Co., of Troy,
N. Y., is the exterior coloring, which is in imitation of one
of the Highland plaids, laid on in a broad hand around the
body. Thisis done in deference to the tact of the car be-
ing intended for use in the Highland district of Boston.
Messrs. Stephenson & Co. also display some street cars, em-
bodying many of their recently patented improvements.
The remaining contents of the carriage building we shall
describe in our next issue, in which a full account of the

Fourth of July ceremonies will also appear.
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A NEW MECHANICAL MONEY BOX.

A variety of curiously ingenious money bozes for children
have, of late, appeared in the hardware and toy stores, which,
it seems to us, must tend to cause the average youngster to
Jay up immense stores of pennies, if only for the satisfac-
tion of seeing the toy operate whenever a coin is inserted.
Thete is a mstal frog into whose mouth the penny is put,
whereupon h: gulps down the coin and wolls his eyes in
the most astonishing manner. Another device is so con-
stracted that, when the penny is dropped in the slit of the
box, two or three tin horses pioceed to race aiound
a miniature race track ; still anoth->r is the fignre of
& portly individual seated in a chair. The coin is
placed in Lis hand, wlereupon he promptly inserts
it in the slit which is located in tha positicn of a
coat pocket. About the most ingenious invention
of thekind we have yet seen is that herewith il-
lustrated. It was patented by Mr. C. . Johnson,
of Windsor, Vt. The penny is placed on the tray
held by the miniature cashier rutside of the house,
and the weight is just sufficient to press down the
platform on which the figure stands. The arm, in
descending, strikes the pin of a locking device be-
neath it and frees a spindle which, operated by con-
cealed clocksork causes the cashier to be carried
round ‘n a circle against the door on the left, which
opens before him so that he can enter the bank, and
then closes behind him. He carries his receiver
through the slot of a chute, a lip on which renioves
the coin so that it drops down the chute and into the
vault below. Then the cashier moves round against
the other door, which opens outward and closes as
he passes, and coming again to the front of the bank
Le is again held by the locking device, waiting for
the next contribution
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Tho Falr of the An:;lcan Institute.

The 45th annual exhibition of the American Institute will
open on the 6th of September next, at the Institute build-
ing, corner of 63d street and Third avenue, in this city. The
management announce unusual preparations to accommo-
date exhibitors, and also the fact that a new gold medal will
be awarded for articles of great merit and novelty. It is
thought that the influx of people to the Centennial will ren-
der local fairs in its vicinity exceptionally valuable for ad-
vertising purposes to exhibitors. Application for space, etc.,
is to be made to the Gteneral Superintendent, American In-
stitute, New York city.
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TRIMMING AND PUNCHING ROOFING SLATES.

Mr. B. R. Davis, of Detroit, Mich., has patented (Dec. 21,
1875), o new machine with which a roofing slate may be
trimmed and the nail holes punched at a single operation.

In the engraving herewith given, A is the main frame, to
which the cutting frame, B, is hinged. CL’ are two bear-
ers, adjustably secured, so that they can be adjusted to or
from each other, according to the width of the
slates to be trimmed. The bearer, C', has one
side turnel up, as at C% forming a guide
flange for one side of the slate, which is laid
against it. A guide is adjustably secured to the
front girt between the bearers. The outer edges
of the beveled ends of the bearers are flanged
upwardly, and sharpened to fora cutting edges,
b. The cutting frame is composed of two par:1-
lel iron bars set up edgewise, bent to form three
sides of a frame, with spacer blocks between
the bars, which are tied by bolts through the
sail spacer blocks. The cutters, EE, are adjus-
tably secured under the frame diagonally across
its corners, so as to bring their cutting edges
just outside the cutting edges of the bearers be-
low. Fis a handle across the front edge of the
cutting frame, which can thereby be lifted up
or thrown forcibly down, the impact upon the
front girt of the main frame being eased by rub-
ber buflers.

To trim a slate the latter islaid on the bear-
ers, one edge bearing against the guide, C?, and
tle front end against the guide, D. The cutting
frame is then thrown down, when its knives will
shear o the corners of the slate in line with the
cutting edges, b, of said bearers. .To punch the
niil holes in the slate at the same operation
each be.rer is provided withau anvil,@, longitu-
dinally adjustable in a slot therein, each anvil
having an oval hole through it. Across the top
of the cutting frame a cross beam, H, is jacked,
said beam being constructed like the cutting
frame of two parallel iron bars set up edgewise,
and may be moved forward or back by loosen-
ing its jack bolts. I are nail hole punches, each having a
screw shank which is inserted up through the slots of the
cross beam, where it reccives a wing nut, 1, which secures
it in position to have the point enter the anvil hole. first
passing through the slate. A spring, J, spirally coiled about
the punch, forces off the slate when the punch is raised.
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Export of Cotton Fabrics and Breadstufis,

The exports of domestic cottons from New York to foreign
ports in one week, recently, were over 1,000 packages,which
brinz the total, from the 1st of January, up to 31,500 pack-
ages. The shipments of grain are enormous. Last week’s
exports were of wheat, 13,023,300 bushels, corn, 409,546
bushels, besides a fair quantity of peas, rye, and oats. The
prospect of war in Europe has stimulated the grain trade.

Separating Paraffiin from Hydrocarbon Oils,

Mr. Joseph B. Meriam, Cleveland, O., says : ‘‘ Heretofore
paraffin has usually been removed from hydrocarbon oils by
putting the material into sacks or folds of canvas, or folds
of hair cloth, etc., and then subjecting to pressure at a low
temperature. The difficulty, however, in those processes

was that, the heavier the pressure that was applied, the more
open would the pores of the bags or sacks become, and the
more readily would the paraffin pass through them, render-
ing it almost impracticable to make a thorough separation.

Te—?
A NOVEL MONEY BOX.

“1 have discovered that the scales of paraffin that are
thus left, after thus extracting the oil by pressure at a low
temperature, are separate and distinct, and, except under the
application of heat, cannot be, by ordinary pressure, reduced
to an impervious mass ; and I make use of this property as
follows, for the purpose of separating the paraffin from oils.

“I first take suitable receptacles, preferably of metal,
protected by a non-conductor of heat, which receptacles
have perforated bottoms. I then place over the bottom on
the inside a wire gauze, screen, or cloth to prevent the
scales of paraffin from falling through. I then fill in upon
the said screen a quantity of paraffin scales that have been
separated from hydrocarbon oil by pressure under a low
temperature, as above described. The hydrocarbon oil to be
treated is then prepared as follows: It is first reduced to a
low temperature, sufficiently to chill it, and leave it in the
condition termed granulated. This oil, in its chilled,

granulated condition, is then put into the vat upon the
paraffin scales, and then subjected to a pressure under a low
temperature, in any convenient way, as, for instance, by a

plunger.

This pressure drives the oil through the mass of

DAVIS' MACHINE FOR TRIMMING AND PUNCHING SLATES.

paraffin scales, which filters from it the paraffin that may be
contained therein. The greater pressure applied, the more
closely will the paraffin scales be pressed together, and the
more perfectly will it filter the paraffin from the oil that is
being operated upon. In this way I am enabled to make an
almost perfect separation of the paraffin from the oil, thus
leaving the oil in a practically pure condition.”
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PHOTO-CHEMICALS,

BY EDWARD DUNMORE.

Gallic acid, obtained from nut galls, consists of small,
feathery crystals, nearly white, but which, however. vary
in color, some samples being decidedly brown. Preference
should be given to the more colorless sample for photo-
graphic purposes. Iu is freely soluble in hot water, but in
cold about four and a half grains will form a saturated so-
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lution in one ounce of water. The reason of the much
greater activily of a hot saturated solution in development
will be atonce apparent.

Pyrogallic acid, or pyrogallol, oecurs in white, brilliant
crystalline plates, massed together in light, cottony masses,
which, by exposure to the air and light. gradually darken
and, in some measure, lose their photographic activity. Col-
orless samples should, therefore, be selected. It may gener-
ally be relied on for purity. The writer was once acciden-
tally supplied with benzoic acid in lieu of pyrogallic, which
it somewhat resembles in appearunce; but the sub-
stituted acid will be readily detected by its aromat-
ic odor.

Nitric acid should be colorless, and the upper
part of the bottle containing it free from red vapor.
Its specific gravity is about half again as heavy as
water. It is very corrosive, staining the skin yel-
low, and must be very carefully handled, as its cor-
rosiveaction will giverise to very troublesome sores.
The fact of its producing a yellow stain on many
organic substances—a quill, for example—may serve
to distinguish this acid from most others.

Sulphuric acid is a colorless, heavy liquid, having
great attraction for water, and should be stored in
well stoppered bottles. If kept in corked vessels it
will soon become dark in co'or from portions of the
cork becoming decomposed and falling into it. Any
organic matter will cause rapid darkening, and
there is most violent reaction when it is mixed with
turpentine and other hydrocarbons. Its chief use
in photography is in the preparation of pyroxylin,
and as a detergent for removing organic and alka-
line deposits from glass vessels.

Hydrochloricacid, when pure, is colorless, giving
off white fumes on exposure to the air. 1t may ke
readily distinguished from other acids by the dense white
vaporwhich forms on itsfumes mixing with those of ammo-
nia. The commercial acid is of a yellow color and contains
many impurities, but is sufficiently good forthe purpose of
precipitating solutions of nitrate of silver. Diluted with
water, it readily removes stains of the alkaline developer
frcm the hands and ink stains from wood or other materials.

Aquaregia,or nitro-hydrochloric acid, is a mixture of one
part of nitricwith three or four parts of hydrochloric acid,
and is used for dissolving gold in the preparation of the
chloride of that metal.

Bicarbonate of soda, often purchased as carbonate of so-
da, is a white powder and useful for many purposes, culi-
nary and scientific. The quality varies considerably; that
known as ‘‘ Howard’s” is considered as the best preparation,
being more soluble than the common variety. It is often
called carbonate of soda, an appellation only correct when
applied to the preparation known as washing soda, or thisin
its purified forms.

Morphia acetate is an alkaloid obtained frem opium, and
may be purchased as a dirty white crystalline powder,which
inflames like resin. It is a dangerous narcotic,
but useful in the preparation of dry plates with
very limited keeping powers.

Alcohol, or spirit of wine, is a colorless, vola
tile liquid of a strength of 56° to 60° over proof,
suitable for addition to the above developer, var-
nisher, etc. A more highly rectified quality,
termed absolute alcohol, is used in the prepara-
tion of collodion, or for diluting the same. The
only difference or probable impurity in proof
spirit, rectified spirit, or absolute alcohol, is the
percentage of water contained in it. A rough
method (if the hydrometer be not at hand) of es
timating the strength is by watching therapidity
of its evaporation. On a slip of note paper being
dipped into it and suffered to dry spontaneously,
if the spirit be tolerably free from adulteration,
evaporation will take place rapidly ; but if much
diluted, it will be some time before this takes
place.

Rectified ether is an extremely volatile, color-
Tess fluid, boiling at & low temperature, and not
miscible with water unless mixed with spirit of
wine. Spirit of ether is occasionally supplied in
lieu of the rectified ether, and consists of a solu-
tion of ether in spirit of wine. The mixture may
be readily detected by adding a few drops of spi-
rit of turpentine, which will cause no turbidity if
the ether be pure, but will doso if it contain
spirit of wine.

Methylated spirit: Thisshould be nothing more
than spirit of wine with an admixture of wood
naphtha; but it is often impure from the pres-
ence of resinous and other matters. Methyluted
finish is sometimes sold for it, a preparation ut-
terly unsuitable for photographic use, containing, as it does,
a large percentage of resinous matters. Good methylated
spirit should, if burned in a spirit lamp, form no incrusta-
tion whatever round the wick tube, and should not be more
than slightly opalescent if mixed with water.

Ammonia: The sesquicarbonate of ammonia, or volatile
salt, occurs in semi-transparent lumps of various sizes. Ac-
cess of air will cause them to be converted into another car
bonate, of an opaque white, powdery character. and of less
active chemical qualities. Lumps free from this powdery
surface should be selected, and the vessels in which it is
kept made airtight. It is a good precaution never to reduce
it to powder until just before use, as in a state of fine divis-
ion it is more liable to become inert.—British Journal of
Photography.
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IMPRIVED WAGON BRAKE.

The annoxel enzravings represent a new wagon brake pa-
tentel throazh tha S:ientific Amarican Patent Agency, April
235, 1376, by Mr.J. W. O’Daaiel, of Cloverdale. Ind. The
novel features ara founl in the mechanism, and principally
in the devicas which allow the levers for working the brakes

to remain undisturbel by the
oscillations of the same, as
shown in Figs 1 and 2.

The joint by which the front
and hind gears are coupled, so
that both may oscillate in turn-
ing around curves, consists in a
tubular nut swiveled to the rear
bar, B, of the front gear, and a
rod, C, attached to the rear
hounds, sliding freely in said
nut. The rod is extended both
before and behind the nut, so ]
that it may move therein as the I
distance between the centers of
the reach varies. The brake
bar, H, is carried on the hounds
80 a8 to oscillate with them and

to goods in transportation, and that pleasure and safety in  from one side on to the tinfoil, driving off the excess of

in keeping the road bed level.
Fig. 2.

Fig. 1.
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travel will be increased. Lesslabor will also be required ! mercury. The glass is pressed down against the tinfoil with
A side view is given in | heavy weights for 12 hours, when the latter becomes suffi-
ciently adherent to the glass. The plate is gradually raised

Patented through the Scientific American Patent Agency, | to a vertical position, to allow the excess of mercury to flow
February 29, 1876. For further particulars relative to the |off. Thislastoperation, whichmaybe compared toadrying,

lasts 8 or 10 days. The neces-
sary quantity of mercury weighs
about the same as that of the tin,
that is, 70 to 800 grammes per
square meter, or 1,004 to 1,148
grains per square foot.

The disadvantage of this pro-
cess is that the workmen are ex-
posed t» the injurious action of
mercurial vapors. Attempts have
therefore been made to cover mir-
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the wheels. It is arranged to
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move forward and backward
suitably for engaging and re-
leasing the wheels, and is con-
nected by a bar with the lever,
K. 8aid bar connects with the
pivot, E, by a slot, so that it can
slide to pull and push the brake,
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and with the lever, K, by a
curved slot and pin, so that it
can swing with the wheel. The
lever is pivoted to an arm, O,
fitted on the reach, and, as al-
ready stated, remains at all
times in the same relation to
the box.

————

Bergen HIill Minerals.

The new tunnel of the Dela-
ware and Lackawanna railway,
through the trap rock forma' ion
of Bergen Hill, opposite New
York city, is now nearly com-
pleted. Mr. Edward H. Fletcher,

124 West 5ith street, this city, obtained a quantity of spe-
cimens of zeolites and calcites, taken from pockets in the
tunnel, at depths of 50 to 150 feet from the surface.
comprise apophyllite, prehnite, laumontite, natrolite, pec-
tolite, stellite, stilbite, analcime, datholite, and fine varieties
Intergrouped with some of these, are also cha-
bozite, heulandite, gmelinite, levyne, copper pyrites, iron

of calcites.

pyrites, galena, and blende.

—_——, i r—— ——————

IM?ROVED RAILWAY RAIL.

The invention herewith illustrated is an improved conti-

nuous rail for railways, by which it is
claimed that the battering and breaking of
the ends of the rail at the joints is avoided,
and less wear and injury to the rolling
stock produced. Inthe sectional view, Fig.
1, A represents two rail sections of sym-
metrical shape, with base flange and head,
each rail resembling the section of a com-
mon rail split into halves along the longi-
tudinal axis. The rail sections, A, are
joined longitudinally and provided with in-
terior recesses for a longitudiual wooden
core, B. By laying the sections so as to
break joints, battering at the eni is avoid-
ed and the rails are rendered more dura':le.
The heads of the rail sections are provided
with a tongue and groove, which affords
mutual support to the adjacent parts, and
also prevent the inside corners of the rail
heads from breaking. The compound rail
thus constructed is claimed to be stiffer and
stronger, and smoother throughout, whi'e
the wooden center rail or core imparts a
certain degree of elasticity to the same.
The interior wooden rail is covered on all
sides and protected against the weather, so
that it may last a long time, and may be re-
placed when required. While twice as
many fish plates will be used, they will only
need to be half as long and half as thick
as usual, thus effecting a saving of one half
the material. The same number of bolts
will be required as in the old rail, but they
will not need to be so heavy, as at every
joint there will be the solid middle of a rail
saction besides the wood to support it. The
principal use of the bolts and the fish pieces
will be to hold the parts together, which
will not require great strength, as the base
is double and stands apart, with the flanges
extending outward on either side ; the tops
will gravitate together, and, the greater the

weight upon them, the more they will press together. The
inventor points out that his device effects a saving of over a
solid inch of iron or steel, which will pay double the cost of
extra work required in construction. Owing to the smooth-
ness of the road, he considers that there will be less damage

O'DANIEL'S IMPROVED WAGON BRAKE.

manufacture and sale of this rail under a royalty, address
the inventor, S. Sutton, Lisbon, Linn county, Iowa.
—_— .t r—————————
An Improvement in the Manufacture of Sllver
Mirrors.

At arecentmeeting of the Paris Société d’Encouragement
des Sciences, M. Débray described a new method designed to
remove the previously existing difficulties in the way of
preparing silver mirrors. From this address we extract the
following:

Up to the year 1840, glass mirrors were made exclusively

They
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SUTTON'S IMPROVED RAILWAY RAIL.
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rors with silver. In 1840an En-
glishman named Drayton em-
ployed an ammoniacal solution
of nitrate of silver, which he re-
duced upon the glass with an
easily oxidizable essential oil, as
essence of cloves. The process
was modified by different chem-
ists, but was first actually intro-
duced into practice by Petitjean,
who employed tartaric acid as re-
ducing agent; and in 1856 he star-
ted a silver mirror factory at St.
Marie d’Oignies, in Belgium. Lie-
big’s process with n ilk sugar is
not mentioned by Débray. It was
first introduced into Cramer’s
mirror factory at Doos, near Nil-
remberg, in 1859. In the Petit-
jean process, the plate of glassis
laid on a horizontal castiron ta-
blewith double floor, and heated
to about 4(° C. (104° Fah.) After
being cleaned perfectly, it is
flowed first with a solution of
nitrate of silver, and then with
tartaric acid. In about 20 ma-
nutes the silver begins to be de-
posited on the glass; and in about
1} hours, the time varying with
the strength of the solution, the

silvering is complete. The liquid is then allowed to run off,
the mirror is washed with distilled water and dried, and
finally the siiver film is protected with a coat of varnish.
From 5% to 7} grains of silver suffice for a square foot, and
14 cents worth of silver is enough for a surface that would
require 1,000 grains of tin and as much mercury. The great
fluctuations in the price of these metals are frequently very
embarrassing to large mirror factories.
cess a mirror can be made in a few hours ; while the previous
method required at least 12 days, and also required more
costly materials. Débray says that this silvering process has

By the new pro-

almost entirely supplanted the old mercury
process. L. Lobmeyr, in his report on glass
at the Vienna Exposition, also states that
mercury mirrors will apparently soon go out
of use.

Silver mirrors, however. always have
these objections, that the image is some-
what yellowish, and that the silver does not
adhere so perfectly to the glass as is de-
sirable; it often happens, too, that the silver
film comes off in spots where it has been ex-
posed to thedirect rays of the sun; and final-
ly, notwithstanding the protection of the
varnish, the silver gradually Llackens un-
der the influence of sulphuretted hydrogen.
The latter objection is especially noticed in
exporting mirrors across the equator; the
wirrors are blackened by the exhalations
from the hold of the vessel, wherethey lie
packed for months. For this reason mer-
curial mirrors, although they frequently
suffer much from the heat in tropical coun-
tries, cannct be supplanted by silver miir-
rors; although the lutter are proof against
injury by heat.

Even if these objections were quite over-
balanced by the cheapness of manufacture
and freedom from mercurial diseases, it
wculdstill be very desirable that they could
be avoided. This has now been accom-
plished in a very simple manner by a Paris
engineer, named Lenoir, previously well
known through his gas machine. The glass
issilvered as before and washed,then flowed
with a dilute solution of cyanide of mercu-
ry and potassinm. This dissolves a por-
tion of the silver and precipitates some mer-
cury, which combines with the remaining
silver to form an amalgam, which is much
whiterand adheres morefirmly to the glass
than the silver. The conversion takes place
instantly. The quantity of mercury taken

with a backing of tin amalgam. The operation was, and | up varies with the time that the mercury solution and silver
still is, as follows : A sheet of tinfcil weighing 1,000 to 1,140 | are in contact; in one experiment, made by Débray, he ob.
grains per square foot, is spread out perfectly smooth on a |served that it did not exceed 5 or 8 per cent. The use of
flat horizontal stone; upon this is poured a thin layer of | the solution, which is itself a very poisonous cyanogen com-
meroury, and then a well polished plate of glass is shoved | pound, is not dangerous if very dilute; this solution has been



36

Scientific Jmerican,

p——T———

in use many years for electroplating, and in much more con-
centrated form than it is employed by Lenoir, without real
injury.

An amalgamated silver mirror does not exhibit the yellow
shade of pure silver, is far less sensitive to sulphuretted hy-
drogen, as two years’ experience proved, and resists perfect-
1y the action of the sun. Lenoir’s process has been intro-
duced into the mirror factory of Mangin l.esur, at Paris.—
Deutsche Industrie Zeitunyg.

Gorresyondence.

A Singular Railway Collision.
To the Editor of the Scientific American :

In your issue of July 1 you mention and illustrate a singu-
lar collision. I notice that the Greplic locates the ocour-
rence on the Northwestern Railway. Allow me to call your
attention to & remarkable coincidence.

Your engraving, with but few exceptions, represents a
collision that occurred on the Falls branch of the New York
Central road on the morning of September 10, 1872, between
the village of Albion and the city of Rochester, 24 miles
from the foriner place. Both trains were due at Albion at
345 A. M. The eastern bound train was one or two minutes
late ; but the train from the East not having arrived, the
eastern bound train started out (having the right of way) at
an unusual rate of speed. In running two miles it made up
two minutes. At this juncture the engineer saw through
the fog the headlight of the advancing train. He whistled
down brakes, and reversed his engine. Only three brakes
were set. All on both trains jumped. The engineer of the
eastern bound train struck on his head, which stunned him
for the moment. He sprained his wrists and bruised his
face, but all the others alighted in safety. In an instant the
monsters came together, hissing and seething in each other’s
embrace.

Unlike your illustration, they stood more nearly alilce on
the track, without smoke stack or bell. The tenders were
driven under the rear of the engines, and everything that
could be thrown from the engines under such a fearful con-
cussion was gone. The Doilers did not burst, but the en-
gines appearnd to be total wrecks. I understand, however,
that one of them was rebuilt. Six cars lefi the track, and
three more were burnt on the track. The trains were heavy
freights, and a great amount of merchandise was burnt or
otherwise destroyed and stolen. The loss at the time was
estimated at $200,000, but I understand that this was con-
siderably in excess of the fact. Photographers arrived too
late for the prize. The engines were quickly separated,
and, when disengaged, they rolled some 16 feet down the

embankment. The track at the place of accident was
smonth and straight. ALEX. D. TYTLER.
Albion, N. Y.

— 48—
Flax in Missouri.
To the Editor of the Scientific American :

[ wish to czll the attention of capitalists and inventors to
an opening for them out here. I recently noticed along the
road between Sedalia, Mo., and Parsons, Kan., that the farm-
ers grew a great deal of flax, just for the seed. They do
nothing with thestalk or straw. Why could not this be put
to use? Ialways supposedthat there was a great demand
in this country for flax, and it looks like a great waste to let
all this stand in stacks to rot or be burnt. The only reason
for this that I can see is that, in thrashing out the seed, the
stalks become tangled together, which may make it difficult
to hackle ; but our inventors could readily make some ma-
chine to overcome this difficulty. There is about 1 tun of
flax straw to the acre. The crop is a regularone; many
thousands of acres are cultivated every year; and after the
seed is thrashed out the straw could probably be bought for
a mere song. S. E. WORRELL.

Hannibal, Mo.

[For the Scientific American.)
ANIMAL MECHANISM.

Most of the mechanical principles used in machinery have
their illustrations in animal movements. Some are direct
copies from Nature, but others were first contrived by man
without his having consciously taken the hint from Nature,
and afterwards found to be similarly used in animal mechanics.
While this shows that man is creatéd in the image of his
Maker, in that the minds of each see truth and the applica-
tion of principles in the same light, it also shows that man
may find it greatly to his advantage to study the mechanism
of animals and its applications of force, inorder to learn the
best means of accomplishing his ends in the mechanic arts.
This may be an improvement upon the common method of
working out, from the unaided brain, principles which
Nature has used and displayed from the earliest time.

The shape anl keel of a ship have their best models in
in the form and fins of fishes, and in several species of
water beatles. It was formerly supposed that it was only
necessary tO have the bows of a ship sharp and well pro-
portioned ; now it is found that the shape of the stern has as
much to do with its ense of motion as the shape of the bow,
or the way it leaves the water is as important as the way it
cuts the water. Hence aboat that is made for speed is now
made to taper as gradually toward the stern as toward the
stem. This mechanical principle has always been in use
in the fish, the water beetle, and the bird. The pectoral
and -anal fins of fishes answer to the keels of ships, and the
tails of both fishes and birds act as rudders. The tail of a
fish, in addition, acts as the propelling power, on a prin¢iple
similar to that of sculling a boat or of screw propellers.

Barker's reaction mill, or the force due to unbalanced
pressure, is illustrated in the progressive—or rather retro-
gressive—movement of cuttle fishes, squids, and other
cephalopod mollusks. They propel themselves backwards
by forcibly ejecting water from an opening near the
head.

The toggle joint, which is used in printing presses and in
other machinery, has a representative in most of the hinge
joints and in some others, of man and inferior animals.
The pulley ix used in the human body, by the cord which
raises the great toe and the foot acting upon ligaments for
friction wheels in the ancle; also by the digastric muscle,
as it passes through a ring or loop in the muscle which is
attached to the hycid bone, serving the double purpose of
raising the larynx in swallowing and of pulling down the
lower jaw. The muscle which performs the oblique rolling
motion of the eye also works through a loop which serves
the purpose of a pulley ib changing the direction of motion:
as do also those attached to the knee pan.

The three classes of lever are amply illustrated in the
various movements of man and other animals. The support
and motion of the head upon the upper part of the spinal
column illustrates a lever of the first class. The third is
shown in raising the forearm by the contraction of a muscle
attached & short distance below the elbow. The raising of
the body upon the toes has been called a lever of the second
class, in which the ball of the foot is the fulcrum, the muscle
attached to the tendon of Achilles at the heel is the power,
and the weight is applied at the base of the lez. There are
some interesting considerations respecting the mechanical
principles employed in the last cage. If this is a lever of the
second class, the question as to how much power is required
to raise the weight of a man of ordinary size is an interest-
ingone. On this supposition, the long arm is to the shortarm
as about 3 :2 ;and if the power were applied outside of the
body it would require 100 1lbs. of power to raise 150 Ibs.
But as the power that raises the body is itself a part of the
weight to be raised, when the muscle has contracted with
the force of 100 1bs., its reaction presses downwards, up-
on the foot acting as a lever, with the force of 100 Ibs. This
reaction u#lso has to be overcome, which adds so much to the
weight of the body to be raised ; and when additional force
is applied to overcome the added weight, the reaction of
this would necessitate still greater force, which would
again increase the weight, and so on in an indefinitely de-
creasing series. If the reaction occurred at the end of the
lever where the power is applied, of course the two would
exactly balance each other, and all upward motion would be
impossible. It would be like a man’s trying to lift himself
over the fence by his boot straps. But as this reaction occurs
one third of the distance to the fulcrum, two thirds of its
force at the lever’s end would counterbalance it. The result
seems to be possible by demonstration of thealgebraic equa-
tion based on the law of the lever: that the power X the
long arm =the weight X the shortarm. Then z (the power)
X8 =(150+% 2) X 2 ; which gives 180 1bs. as the amount of
power required to raise 150 1bs. and overcome the reaction of
the force exerted. While in theory this seems reasonable
enough, in practice the result is widely different. The prin-
ciple here involved appears the same as when a man stands
upon a stiff board one third of the distance from the end
of the lever towards the fulcrum, placed at the opposite end,
and tries to lift himself by lifting up at the lever’s end.
And this is practically impossible, whether the power be ap-
plied as here stated, or by means of lever and pulley ar-
rangements, so that the power and resistance may act verti-
cally.

The difficulties are not diminished if we consider the
movements at this point as illustrations of a lever of the
first class. In this case we would call the attachment of
the bones of the leg to the bones of the foot the fulcrum,
the power at the Achilles tendon as before, and the weight
at the point where the ball of the footrests on the ground
On this supposition the force of muscular contraction would
tend to press down the earth ; but as this is practically im-
movable, the result is the pushing up of the body, which is
is the object most easily moved. We have a similar illus-
tration of this application of the lever in the rowing of a
boat. This would require the application of force at a
greater disadvantage than in the former case, and conse-
quently a greater strainupon the muscles performing the
work. But we know that raising the body on the toes is not
accompanied by any painful physical exertion by the indi-
vidual, and a closer study of the anatomy of the foot shows
that the work is not done by one set of muscles alone. The
tendons which bend the toes downwards are, after uniting
into one, made to pass by a pulley arrangement among the
carpal bones, and are attached to a muscle in the calf of the
leg. These tendons. being united to the end of the long
arm of the lever, enable this muscle to work at an advan-
tage. or, in other words, so that power is gained at the ex
pense of time. But it is probable that the mechanism is even
more complicated than this.

The working of the muscles employed in this movement
can be illustrated and their force measured by lying on one’s
back and placing one foot in the loop of a rope which passes
over a pulley and has a weight suspended from the other
end. As the foot, acting as a lever, is made to move, it will
will pull the rope and raise the weight, which may be in-
creased till the limit of muscular power has been reached.
In this experiment care must be taken that no other muscles
are allowed to aid in the process.

The sliding seat in rowing is one that moves forward as
the hand end of the oar is advanced, causing the knees to
bend or spread. This gives a longer stroke and double pur-
chase upon the water ; for notonly the musecles of the arms
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and trunk are brought into use, but also those of the legs
This new and ingenious contrivance of mechanics, reached
without the aid of Nature’s suggestions, has been in use be-
fore our very eyes from the beginning of man's existence ;
and we needed but to study and apply the pricciples of an-
imal mechanism to have employed it in practical life long
ago. W. W. Wagstaffe showed, in Nnture, a few months
ago, that the shoulder illustrates the principle of the sliding
seat. Besides the very free motion of the ball-and-socket
joint at the shoulder, there it a forward and backward move-
ment of s8ix or seven inches, due to rotary motion of the
clavicle upon the sternum, und also an up and down move

ment of about four inches, articulating at the same point,
as séen it bell ringing and weight lifting, Thisgivesanad-
ditional purchase and advantage. similar to that gained by

the «liding seat. S H T
— et P -
(For the Scientitic American.)

TURNING HARD STEEL WITH THE AID OF PETROLEUM
A8 A LUBRICANT.

BY JORHU A RORK.

Some experiments recently made have given the following
determinations:

1. That the use of either petroleum or a mixture of the same
with spirits of turpentine as a lubricant for turning tools
does not enable the tools to cut metal of any greater degree
of hardness than can be cut by the same tool when used dry.

2. Thatthe use of the above-named lubricant does not en-
able a turning tool to cutmetal of any degree of hardness
or temper at a faster rate of cutting speed than can be at
tained by the same tool when used dry.

3. 'I'hat the above-named lubricant is effective, inasmuch
as it will keep the cutting edge of the tool comparatively
cool, and hence tend to preserve it longer than would other-
wise be the case, the practical difference, however, being
very slight.

4.That it is impracticable, under any of the ordinary condi-
tions, to properly turnsteel of a hardness or degree of tem-
per greater than a deep purple bordering upon a blue.

Below will be found the details of experiments which
were conducted by me at the Freeland tool works, at 360
West 34th street, New York city.

A piece of steel § inches diameter and 6 inches long was
made red hotand plunged endwise into clean cold water,
and held submerged until quite cold. Upon inspection after
immersion, the steel was found to be white all over, evi-
dencing that the hardening was performed equally at all
parts. One end of the steel was then made red hot and all
lowed to soften, the temper being permitted to run up at
will. It wasthen placed in the lathe and run at a speed of
10 feet per minute. The lathe tool used was an ordinary
front tool, made as hard as fire and water would make it.

A cut 41y inch deep was started at the softened end of the
steel, the feed being set at 40 revolutions to an inch. The
lubricant, pure crude petroleum, was freely applied from
the commencement of the cut. The tool was fed along un
til finally it commenced to jump, making a cracking noise,
due to the excessive pressure with which the tool was forced
to its cut. As soon as the cracking began, the tool becams
dulled and useless ; and upon testing the tool with a smootl
file, it was found that the file would cut the steel, where the
tool cut ceased, the color of the metal being a deep brown.
The tool was reground, and applied to the cut where it had
left off at the first trial ; but it refused to take the cut up
any further. It was therefore reground and applied with
out any lubricant whatever, the cutting speed and feed re-
maining the same. It took a cutof g5 inch in depth up to
the same distance as on the first trial, leaving the cut much
smoother, however, than the first one. From the fact thata
file would cut the steel where it showed a temper of a brown
bordering upon a yellow, it was evident that the sample of
steel under operation was not of the best quality ; and it was
determined to make a second trial, for which a piece of
Turton’s hammered round tap steel was selected, its diame-
ter being £ inch, and its length 6 inches. It was first hard-
ened as hard as fire and water would make it, and then tem-
pered so that the end was purple, the color running up an
inch before the deep straw color was reached. The cutting
speed was about 7 feet per minute.” The tool was ground
and applied to the steel where the color was a deep brown
bordering on a purple. Crude petroleum was first applied,
and by the application of considerable force the tool took a
cut about g inch deep, carrying it along about } inch where
the steel was of a deep brown color. The corner of a smooth
file was applied to the cut where it left off, and it would
just cut it under severe pressure. The tool was then re-
ground and tried under application of two parts petroleum
to one of spirits of turpentine, and then of equal parts of
turpentine and petroleum ; but the cut could not be carried
along any further. The next operation was to try the same
tool upon the same steel, but without any lubricant, and the
result was that it took a cut 54 inch deep, commencing and
leaving off its cut at the same place, but requiring a trifle
more power to force it to its cut.

The results so far obtained were not sufficiently encourag-
ing to warrant any minute experiments, because the small
diameter and slow rate of cutting speed were the most fa-
vorable of conditions ; while the rapid destruction of the
cutting capabilities of the tool was such that no practically
useful effects had so far been obtained. Furthermore, the
cutting, performed upon any part of the steel whose temper
was greater than a blue, was neither even or smooth ; and it
wag a certainty that no finishing tool could be made to stand,
whatever the lubricant employed.

The next operation was to make a test upon a piecz of
steel tempered to a deep purple for about an inch along its
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length, the object being to ascertain if, by the use of petro-
leum or a mixture of petroleum and spirits of turpentine,
steel of that degree of temper could be turned at any
faster speed than with a tool used dry. The result of the
experiment was that the difference, i1 any, was too slight to
be of practical importance. A similar experiment upon a
piece of soft steel demonstrated that,by the use of petroleum,
no advantage in cutting speed was to be obtained. The cut-
ting speed employed during this experiment was 37 feet per
minute.

The last experiment made was upon a piece of Turton’s
round hammered tap steel, tempered to a clear bright hlue
along 4 inches of its length, the cutting speed employed
being 10 feet per minute. The first cut, 4l inch deep, was
tak n with a lubricant o. three parts petroleum and one part
ypirits of turpentine, the second cut being taken dry, the re-
sult being that thie tool stood a little bztter with the lubri-
cant than without. It hasbeen known for & long time that
benzine, keros ‘ne, turpentine, or any of the light volatile
oils act aslubricants for cutting tools mor: effectively than
either water or oil, their advantages beins that they are
more penetrating, and hence approach much more easily
and frzely to the cutting edge of the tool, which they there-
fore keep more cool. The difference in their favor is, how.
ever, not very great. A short time since, Thomas and Co.,
of the Freeland Twol Works, had to plane a platen for
a printing press, 6 feet. by 4 feet, and it was found, after one
half had had a cut taken off it,that the other half was chilled
so that ordinary tool steel would not touch it. Then Hob-
son’s and Jes ‘op’s double refined steels were tried,and it was
determined to throw the platen away and cast another.
Finally, however. a tool made of chrome steel, 4 by 1}, was
used, and it carried the cut across the chilled part nicely.
During the last part of the cut, Mr. Thomas took a piece of
rag soaked with kerozene and applied it to the tool during
the back stroke of the planer, with the result that the tool
retainzd its keenness much longer, thus agreeing with our
own experiments, the cutting speed employed being in this
case 14 feet per minute.

HARMONY AND DISCORD WITH OPTICAL STUDIES.

LECTURE DELIVERED AT THE STEVENS INSTITUTE OF TECHNOLOGY, BY
PROFERROR (. F. BRACKETT, OF PRINCRTON, N. J.

changed. When the sound wave strikes the end of the tube,
it developes a nodal point, because it is not free to move fur-
ther in the same direction, but is reflected back to meet the
next following wave at other points. Wherever the crests
of two waves or the troughs of two waves coincide, larger
waves result ; but where troughs and crests meet, they neu-
tralize each other and produce nodal points. The modes of
vibration are characterized by the position of these nodal
points. With the same tube, for example, harder blowing
will change the number and the position of the nodal points. |
What we are accustomed to call the pure, sweet, simple tone !
of the organ is really nothing of the sort; it is, in fact, a !
very complex form of vibration. To get a pure and simple |
note, we must take a tuning fork ; hence, by analyzing the !
compound note of a musical instrument, we ought to be able
to recompose it, by combining a number of tuning forks re- |
presenting its components. To illustrate this, the lecturer ;
imitated a violoncello note by means of a series of tuning !
forks.

The difficulty in this experiment lies in obtaining the pro.
per relative intensities of the components.

Fig. 1.
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We are not by any means dependent on the ear alone for
the study of musical vibrations. They can be made apparent 1
to the eye. If we attach astrip of paper or glass, covered :
with lampblack or any other fine powder, to one tuning fork 1

and a bristle to another, we will obtain aseries of compound |
curves by drawing the latter slowly over the blackened sur- '

In the previous lecture it was shown that all matter is en- | intervals. In Fig. 1, theratio of 5:6 corresponds to a minor

dued with energy. Hydrogen will penetrate through a po-

Fig. 2.
rou; cel!; a ball suspended by a string will continue to vi- &
brate for a long time when set in motion. The vibrations of .
1ods and strings were illustrated in a variety >f ways. ‘The 3:3.

cessation of sound in a vacuum war shown by means of a bell
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under a receiver, and the conduction of sound through wood 9:8.

by muffling a music box and connecting it with an ®olian
harp by means of a wooden rod.
On the present occasion, we shall consider how the vibra-
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tions thus studied may be utilized in that most glorious of [ A NSNS/ NP~ S SAPMN AT

all arts, music If the same note is sounded on a flute, a
violin, and an accordeon, we instantly recognize to which in-
strument it belongs. By the same puwer the ear recognizes
in an adjoining room the voice of a friend who has returned
after a long absence, although we have not yet seen his
face. 'T'he impression thus conveyed is often so precise that
we would be willing to swear to his identity in a court. We
see thus that tones differ, not only in loudness and pitch, but
also in quality or character. The pitch of a sound by which
it sounds high or low, acute or grave, is determined by the
number of vibrations in a second which the sounding body
makes. The loudness may be illustrated by means of arod
secured at one end; if we pull it back only a little and cause
its end to describe a small are, it will not move with as
much force as if we bend it back considerably and let. it fly
with great velocity. The quality of sounds is due to the
manner of vibrating. Instead of fastening the rod at one
end only, it might be fastened at both, and then the manner
of vibrating would be different. In a stretched string there
are present a great many different vibrations, all of which
combine to give us the impression of a musical note. When
we look upon the restless ocean, we perceive at the same
time huge billows surmounted by lesser waves, and perhaps
delicate ripplets orowning the whole; in like manner musical
notes are made up of waves of various sizes.

An organ pipe consists essentially of a fine edge placed in
a hole ; when the air passes over this edge a whistling sound
like that of the wind isproduced ; but when a tube is placed
over it, this whistling is raised to the dignity of a musical
note by the vibration of the column of air contained in the
tub2. 'T'he same effect is produced by substituting a resona-
tor of proper size for the tube; a sounding box developed a

mere hint or ghost of the same sound. After having dis-|.

gected an organ pipe in this way, another pipe already ad-
justed was taken, and it was shown that a second, higher
sound could be produced in it by harder blowing.

A tuning fork may be set in vibration with a bow in such
a manner as to emit no distinctly audible musical tone; when,
however, it is held before the mouth, which is opened as
though the experimenter were about to sing the correspond-
ing note, the air in the mouth is set in vibration, and the
note of the tuning fork is plainly heard. The octaveof this
note can be obtained in the same way. An organ tube, a re-
sonator, or a sounding box, brought near the tuning fork,
will answer the same purpose ; but they must be-tuned to
correspond to the fork, or, in other words, they must contain
the proper volume of air. Of a number of resonators on
the lecture table, only one responded to the tuning fork
used.

If we oclose the upper end of an organ pipe, a much graver
vote is produced. The mode of vibration of the air has been

3i2.
SN

and 3:2 of a fifth. Fig. 3 exhibits the result of operating
with two forks whose vibrations differ more slightly in num-
ber. It represents the beating thus produced, with its alter-
nations of intensity.

Fig. 3.
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Another way of studying these resultant wjbrations is by
the aid of Tisley’s pendulum, which consists of a marking
point 3o arranged as to obey the motion of two pendulums
swinging at right angles to each other. A variety of effects
is produced by lengthening and shortening the pendulums
and by varying the intensities of their motion. The result
is a series of beautiful symmetrical curves represented in
the accompanying engravings. Fig. 4 represents unison,

where the vibrating pendulums are of equal length. Fig.
5 represents the octave, where one pendulum is twice the
length of the other. Fig. 6 is the fourth, the ratio being

I8. It is almost, if not quite, impossible to produce two
figures exactly alike with the same arrangement of the pen-
dulums ; they will differ as much as the leaves of the same
tree. Although the eye readily detects the difference be-
tween them, the sounds they represent are identical to the
ear.

- A third method of optical study is by the aid of manome-
tric flames. The vibrations from the instrument to be studied
are made to act on a piece of membrane in contact with a

stream of illuminating gas feeding a jet. When the gas is

face. This curve 1 a resultant of the two vibrations. 1In'!
this way very instructive diagrams are produced with tuning :
forks whose vibrations have certain definite relations, such |
as those, for example, corresponding to the ordinary musical '

1o U"wnUAV\Q"v\/'b“h‘J\I‘l!’zxmb"&\ﬂkj'w‘b\,ﬁ 1
third ; 4:5 tu # major third; and 3:4 toa fourth. In Fig.2;
the ratio of 3:5 is that of a sixth; 5:8 of a minor sixth ;!
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lighted and the instrument sounded, the tremors of the mem-
brane causs: the lame to vibrate up and down. On revolving
a mirror before the ame, the motions of thelatter are spread
out in the form of serrations differing with the tone. By
having a number of such flames and membranes in connec-
tion with a series of resonators, composite sounds may be
analyzed into their constituents.

Fig. 7.
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By means of these and various other apparatus too nume-
rous to describe, even a deaf person could thoroughly study
musieal vibrations. They enable us to hear, as it were, with
our eyes. C.F.K

—— e tttr——
Electricity as a Transmitter ot Power.

It is well known that the Gramme magneto-electric ma-
chine, which transforms mechanical force into electricity,
can also he employedin inverse manner totransform electric-
ity into mechanical force. The property may be utilized to
transmit power over long distances. The motor of a factory,
for example, could be connected with one machine so as to

|rotate the same and thus generate a current. This current,

carried over distances by cables, might be communicated to
another Gramme machine at the point where the power is
required. Thesecond machine, by the current, would thus
be caused to revolve, and the power would be utilized as
necessary.

Of course, in this double operation, there is a loss; but ac-
cording to M. Magnon, who has investigated the subject ex-
perimentally, this is even less than takes place with any
other mechanical disposition. If the waste of power
equaled that involved in transmission by wire rope, long
belts, and like means, it appears that the new plan has su-
perior advantages, in that it does away with a large amount
of shafting, belting, etc., and besides allows of power being
transmitted over much longer distances than would be prac-
ticable by such devices. The details of M. Magnon’s experi-
ments, are not given, so that we are unable to review the

three to four; and Fig. 7 is the fifth, having the ratio of 2 to
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data on which his opinion is based.
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IMPROVED PONY PLANER.

In our issue of October 31, 1874, we published an engra-
ving of a novel machine in which an emery wheel was used
for the first time for surfacing files and sadirons, finishing
anvils, nuts, gibs, keys, slide valves, straps, crossheads, and,
in short, for accomplishing the majority of work usually
surfaced on the planer, milling machine,
and shaper. The mode of operation con-
sisted in adjusting the object to be
surfaced in the chuck to proper eleva-
tion,when it wascarried under the wheel,
and at the same time the latter was
drawn across it. This motion continued
until the table carried the work out of the
action of the grinder. Then, by means
of suitable mechanism, the operator slight-
ly elevated the object and caused it to run
back again under the wheel. Of this ma-
chine the invention herewith illustrated
is a modification. The main difference is
that the planer bed, A, is made to slide
to and fro on its ways by the action of the
crank, B, the work being thus moved to
and fro in the line of the emery wheel’s
revolution, while the wheel also has a
cross motion imparted to it by the crank,
C. This new motion of the table corrects
the inaccuracy resulting from gradual de-
crease in the wheel’s diameter, there be-
ing a perceptible wear in the wheel, so that
itgrinds a long flat piece taper instead of
plane, when the work slowly passes under
it ; while, by this crank throw, the whole
length of work is brought in contact with
the wheel at each throw. The chuck, D,
rests on four springs, and rises and falls
vertically in planed ways. E E are adjust-
able stops. When these stops have been
adjusted, and the wheel no longer cuts, the
work must be plane. The springs force
the (chuck) work against the wheel, and
yet act as safety appliances against over-
friction and pressure. The whole table
and bed has a vertical adjustment by the
screw, F. Three belts are needed : one to
the wheel mandrels, one to the suction
fan, and one to the driver. The gears, G, being interchange-
able, allow the proportion of speeds between the wheel shafts
and the table to be altered in various ways.

The machine stands 32 inches high, and is 2 feet 8
inches each way. It will grind work 9 inches long by 5
inches wide. It is adapted to all small flat work, es-
pecially to dies of hardened steel and chilled iron, to parts
of gun and pistol locks, sewing machine work, small levels,
machine keys, locks, etc. Lastly, it is claimed that thous-
ands of small parts can, by this means, be finished to a gage
with greater exactness than can be done in any other way.
The remaining portions of the device are similar to those in
the device first alluded to above. His the driving pulley,
and Iis a small suction blower used to draw away the dust
from the machine.

For further information, address the Tanite Company,
Stroudshurg, Pa.

—_——————t——
UMBRELLA SUPPORTER.

Mrs. Eliza M. Arnold, of Houston, Texas, has invented a
new parasol and umbrella supporter, of which we give a
perspective view, illustrating its use.

A A are two rods, curved t6 fit upon theforwardside of and
pass over the shoulders of the wearer. The lower ends of
the rods, A A, are attached or hinged, as shown at a!, to an

open metallic ring, B, of such a length as to pass around, or
nearly around, the waist of the wearer, to be secured to a
belt, E, buckled or clasped around the waist. The upper

parts of the rods, A A, curve toward each:other, have a coil
formed in them to give them elasticity, and are bent up-
ward ; they are connected with or are coiled to form a sock-

NEWMAN'S PONY PLANER.

et to receive the handle of the parasol or umbrella. 'To the
rods, A A, are attached straps, C C, to be passed around the
arms or across the breast of the wearer, to keep the said rods
in place. D D are elastic straps, which are attached to the
frame of the parasol or umbrella, the free ends of which
are provided with loops or rings to catch upon buttons, a2,
attached to the belt, E, so that by adjusting the straps, D,
the parasol or umbrella may be tilted or inclined forward or
backward, or to either side, as circumstances may require.
The device may be worn with the rods, A A, passing down
in front of the shoulders, or in the rear of the shoulders, or
one in front and the other in the rear of either shoulder, as
desired.

———t——————————
A New Phase in Gold Mining.

Since the discovery of gold in talco-slate a few months
ago, and the active development of a mine of that description
in FlDorado county, by the Old Hickory Gold Mining Com-
Pany, a great interest in that peculiar formation hax been
displayed by our miners, and we will therefore give a short
description of the material and its constituents.

Talco-slate, or the slaty formation of steatite, is of
primary period, and is generally found in large ledges and
deposits in the slate range. It is ordinarily called soapstone,
and consists of silica 62:6, magnesia 325, water 4'9. ltis
perfectly fireproof, and of the same class as asbestos ; and
considering that its hardness is only two, to seven of quartz,
we dare say that the stamping or rather grinding of it can
be done very easily. The company now developing the first
mine of that description on this coast have 22 feet of a
ledge, the assays of which run from $50 to $200 per tun ;
and we are credibly informed that the ore, on account of its
softness, will work by pan amalgamation with alkalines for
$2.00 per tun. The sulphurets contained in the ore assay
$329 per tun, and constitute about five per cent As the
ledge is traceable for miles, we may shortly look for inter-
esting developments in that quarter.—Mining and Seientific
Press.

_— ———etr—

Elastic Dammar Varnish for Photographs, etc.
An elastic flexible varnish for paper, which may be applied
without previously sizing the article, may be prepared as
follows : Crush transparent and clear pieces of dammar into
small grains ; introduce a convenient quantity—say forty
grains—into a flask, pour on it about 6 ozs. of acetone, and
expose the whole to & moderate temperature for about two
weeks, frequently shaking. At the end of this time, pour off
the clear saturated solution of dammarin acetone, and add, to
every four parts of varnish, three parts of rather dense
collodion ; the two solutions are mixed by agitation, the
resulting liquid allowed to settle, and preserved in well
closed phials. This varnish is applied by means of a soft
beaver hair pencil, in vertical lines. At the first application
it will appear as if the surface of the paper were covered with
a thin white skin. As soon, however, as the varnish has
become dry, it presents a clear shining surface. It should
be applied in two or three layers.

This varnish retains its gloss under all conditions of
weather, and remains elastic ; the latter quality adapts it
especially to topographical crayon drawings and maps, as
well as to photographs.—Pharmazeutisches Centralhalle.
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Photo Portraits with Borders.

M. C. Quesnay, of Lille, France, gives the following for
producing in one printing a portrait combined with a border
in any design, and in the same or two different tints. In
taking the portrait, the glass is first cleaned and treated with
an ethereal solution of wax ; it is then collodionized, sensi-
tized, and exposed in the usual manner.
Upon the ground glass of the camera an
oval is traced of the exact size the portrait
is required, and between the prepared plate
and the shutter of the dark slide is fixeda
mask, cut to the exact size of the oval up-
on the focussing glass. By this means the
photograph is produced with a transparent
horder. After washing the negative, flow
over it a fifteen grain solution of gelatin to
the depth of about one twentieth of an
inch, and set it aside to dry in a place free
from dust. When quite dry, it is coated
with ordinary transfer collodion, and strips
of paper are gummed upon the borders;
when the latter have become dry, the pelli-
cular negative is detached from the glass
hy cutting round the edges with a sharp
penknife. A second negative is then pro-
duced of the object or surface intended to
be used as the ground for the border, a
mask being employed in such a manner as
to leave a transparent opening in the cen-
ter, the exact size of the portrait previous-
ly produced ; the two negatives are then
superimposed and printed from in the or-
dinary manner. If the back ground or bor-
der be required in a different tint, the print,
upon removal from the frame, must be
washed thoroughly to remove free silver.
With a brush dipped in solution of hypo-
sulphite of soda, go carefully over the
portion representing the border, and again
wash thoroughly. After toning, the por
trait. will have the usual purple or violet
brown tone, while the border will be repre-
sented by a sepia tint. This plan may be
modified by cutting out the portrait from
the pellicular negative, and gumming it,
together with an open mask representing
the pattern of the border, upon a piece of glass or mica, and
proceeding as in the former case.

— —arr——
CHAFFIN’S IMPROVED HAY FORK.

Mr. David 8. Chaffin, of Vinton, Iowa, has patenied through
the Scientiic American Patent Agency (April 25, 1876) the
new grappling fork represented in the annexed engraving.
The apparatus is adapted for handling hay, manure, and
like materials by horse power. It also may be employed
for removing stones, etc., from the bottoms of shallow
ponds, and will find various other convenient utilizations
about a farm.

The curved tines, A, are pivoted to each other, and upon
their upper ends are formed rigid bails. To the ends of the
pivot bolt is pivoted a clevis, D, to which the hoisting rope
is attached, as shown. To the bails of the arms are cotmnec-
ted the pivoted levers, F, the lower end of one of which is
slotted to admit. of the passage through of the other. The
inner lever has several notches formed in it to receive the
pivot bolt, sothat the fork may be locked with the points of
the tines close together or at any distance apart. The levers,
F, are gcverned by ropes, H. By this construction, the weight
of the fork and load is entirely supported by the clevis, D,
so that the levers may be easily operated hy the trip rope to

cause the discharge.
stances, the piates, J, are easily attached to the tines, and act
as shovels.
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VARIOUS SPECIES OF ANT LIONS,

The neuroptera are an order of insects known by the pos-
session of four equal-sized membranous wings, divided into
a great number of little cells, technically called areolets.
The mouth is furnished with transversely movable jaws, and
the females do not possess a strong or a valved ovipositor. In
this order are comprised the dragon flies, May flies, termites,
lace wings, and lastly, the very curious insects which form
the subject of our engraving herewith given, the ant lion.
The interesting period of the life of these creatures occurs
during their larval state. They then appear as represented
at4 a in the illustration. The shape is ovoid, color a red.
dish gray, and the body is covered with down. They resemble
flattened maggots with rather long legs and very large jaws,
the legs being apparently useless as organs of progression,
all movements being made by
the abdomen. It is onaccount
of this inability to pursue and
capture its prey, which is
wholly composed of living in-
sects, that Nature has pro-
vided the insect with instinct
to resort to strategic means to
bring its victim within its
clutches.

It is common to find in san-
dy fields of the old world small
cavities, varying in diameter
from one tenth of an inch to
two and a half inches in di-
ameter, and about three quar-
ters deep as wide. These are
the pit falls (see engraving at.
4b) made by the ant lion, and
closer examination will show
the claws of the insect protru-
ding, as itlies in ambush,
buried in the sand. To make
these hollows, the creature
selects a locality where there
is fine sand. It begins ope-
rations by bending down the
extremity of its body and then
pushing or rather dragging
itself backwards by the as-
sistance of its hind legs, but
more particularly by the aid
of the deflexed extremity of
its body; it gradually insinu-
ates itself into and beneath
the sand, constantly throwing
off the particles which falls
upon it or which it shovels
with its jaws or legs upon its
head, by suddenly jerking
them to the rear. It works in
a spiral, commencing at the
outer circumference of its ca-
vity and gradually diminish-
ing the diameter of its path
until the conical pit is formed.
Should a pebble be encoun-
tered the insect insinuates its
head beneath it and labors
until it gets the obstacle fair-
ly balanced on its back. Then
it. attempts to climb up the
slope it has hollowed with its
load, often unsuccessfully, for
the stone easily loses equili-
brium and rolls down to the
bottom. But the ant lion is
obstinately pertinacious and a
marvel of patience besides, so
that the effort is repeated
again and again until thestone
is finally thrown clear of the
pit. Its trap constructed to
its liking, the larva buries it-
self as already stated, spreads
its jaws, and waits. Any in-
sect, whether caterpillar, ant,
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limbs folded upon its breast. When ready to assume the
perfect state, it uses its mandibles, which are quite unlike
those of the larva, to gnaw a hole through the cocoon, and
pushes itself partly through the aperture in which it leaves
its pupa skin. The abdomen then extends to nearly three
times its previous length ; and the perfect insect closely re-
sembles the dragon fly, save that the wings are lighter, soft-
er, and broader.

Various species of the perfect ant lion are represented in
the engraving, for which we are indebted to La. Nuture.
Nos. 1 and la is the acanthlacisis occitawica, during
flight and in repose. It 18 of a reddish brown color, marked
with black lines. Its larva, larger than those of the ordin-
ary species of ant lion, are also lighter in color; and instead
of digging a pit they back into the sand for a short distance,

fin oil with 6 gallons of water. Both maggots and flies im-
medirtely disappeared, and the crop became exceeding large
and fine. He recommends that seeds of all kinds should be
sprinkled with the oil before sowing, or that a certain por-
tion of paraffin oil should be poured over dry earth or sand,
and this prepared earth should be sown as guano. He be-
lieves that such earth is a powerful manure as well as a
remedy for wire worm, grub, and all garden, field, and vin-
ery pests. He states that grain sprinkled with the oil is
quite safe from all birds as well as. insect vermin. For
watering green vegetables, he recommends a mixture of 2
wineglassfuls of paratfin oil and 6 gallons of rainwater, and
states that this will do no injury to the plants, but that the
growth succeeding its application is something wonderful,
and that onions and earrots should be watered with this

when one inch long. Being a

Scotchman, he concludes by

S MR
G s R YL o
T
<
=== .fgfa/‘;'

adding that a glassful of whis-
ky added to the oil makes it
more agreeable to the water,
and enables it to mix more
readily.

We have not yet had an op-
portunity of repeating these ex-
periments, but hope to do so,
and in the meantime recom-
mend them to the consideration
those of vur readers who are
doing business in agricultural
districts. When farmers come
to seek shopkeepers for their
customary supplies of oil, can-
dles, etc., these experiments
may be mentioned, and the
farmer induced to repeat them.
No harm would be done even if
they fail, as the seed would
not be injured. If they suc
czed only partially, both shop-
keeper and farmer will gain—
one by saving his seed, the
other by finding customers for
respectable quantities of par-
affin oil, as such an application
as this, on a practical scale,
will demand large supplies.
We fear, however, that onone
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point the correspondent of our
contemporary has been more or
less (probably more)self-delu-
ded. We allude to the great
manurial value of paraffin oil.
Now we know that paraffin oil
is simply a hydrocarbon, and
that mere carbon and hydrogen
are not the elements which are
thus demanded. Therefore we
must renounce all that the ela-
horate and careful investiga-
tions of Liebig and his able
compeers and successors have
tanght us, in order to accept
the conclusions of the Dun-
fermline experimenter.

The other use of paraffin oil,
namely, that of protecting seed
and young plants from birds
and vermin, is quite free from
any such theoretical objection.
On the contrary, it recom-
mends itself, as the hydrocar-
bons are more or less potent
in repelling vermin. Paraffin
oil is chemically inert, and will
not damage the seed ; but if
its flavor or the odor of its va-
por is sufficiently decided to
drive away the creatures that
do such serious damage, it will
be a farmer’s friend indeed,
and will thereby be sufficient-
ly recommended without pre-

spider, or fly, serves as food.
8o long as it is living and ac-
tive. Dead insects the ant lion
rejects and tosses out of its hole in disdain. It is rarely
that any crawling insect escapes from the pit after once
entering it ; its efforts to climb out are fruitless, for the
particles of sand roll beneath its feet, and it gradually slides
down to the bottom and into the jaws of the watcher.
Should the victim, however, attempt to stop its downward
progress by thrusting its claws into the sand, the ant lion
converts its head into a catapult and throws up sand, which
deepens its hole and renders the side steeper, and also covers
the unfortunate insect with a shower of particles by which
it is compelled to let go its hold. The instant the ant lion
grasps its prey, its ferocity redoubles. Neither wasp nor bee
can offer any successful resistance, for their captor dashes
its prey again and again to the ground, and shakes it in its
terrible pincers until it becomes stupefied and motionless.
Then the larva quietly devours it.

Previous to assuming the pupa state, the larva forms a
Zlobular cocoon (5 and 6 in the engraving) of less than half
an inch in diameter, of fine sand, glued with silken thread
spun from a slender telescopic spinneret, placed at the ex-
tremity of the body. The pupa is small and lies with its

ANT LIONS.

thus concealing themselves, so as to seize passing prey.
Nos. 2 and 2 « represent the myrmeleon formicarius, the
true pit-digging ant lion. No. 4 is another species known as
myrmeleon formicalynx. No. 3 is the palpares libelluloides,
the larva of which takes its preyin the same manner as that
of the acanthaclisis.
—_—————vtr————
An Agricultural Application of Parafiin Oil.

A correspondent of the Dunfermline Journal tells us that
he has tried a number of experiments, extending over a
course of years, which satisfy him that paraffin oil is some-
thing more than a substitute for the best guano. His gar-
den having been overrun with rats and mice, he had to sow
double quantity of peas and beans, and sometimes to sow
these twice over. Last year he sowed 22 1bs. of beans and 6
1bs. of peas without any manure, tut he previously soaked
the seeds for a short time in paraffinoil. None were touched;
every pea and bean germinated, and the crop was enormous.
Formerly his onions were annually attacked by maggots,
and his turnips by flies; but during the last eight years he
watered between the rows with a mixture of 2 ozs. of paraf-
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tending to any miraculous ma-
nurial value. To test it fairly,
a portion of a field should be
sown with the prepared seed, and further fortified by sprink-
ling it with the dry earth or sand which—to coin a term
—has been paraffined, while the other half of the same field
is planted in the usual way, both halves having been equal-
ly dressed with ordinary manure. If the paraffin repels the
vermin, the unprotected half will probably be rather worse
than usual, as it would become an asylum for the refugees,
and thus the contrast between the two halves would be in-
structively hightened.—T%e London Grocer.
———————
Rhubarb.

Lieutenant Colonel Prejevalsky, the Russian traveler who
recently performed a journey into the interior of Mongolia,
refers to the medicinal rhubarb grown in that province,
whence it finds its way all over the world. He gives a full
description of the plant, the soil in which it grows, the time
and manner of gathering it, and the trade itself in rhubarb.
It costs on the spot 2 or 3 cents per lb,, and in the town of
Si-ning, the chief market for rhubarb, 12 cents per 1b. It is
the opinion of Colonel Prejevalsky that there would be no
difficulty in cultivating and acclimatizing it in Siberia.
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ICE MACHINERY.

As an appropriate subject for the present hot weather, we
gele t from Mr. E. H. Knight’s ** Mechanical Dictionary,”*
the annexed engravings and following description of ice ma-
chinery. The apparatus illustrated depends upon the va-
porization of water, ether, ammonia, benzole, etc., which, in
assuming the vaporous form, change sensible heat into la-
tent, extracting it from the reservoir of water, the contents
of which are thereby congealed.

The Parisian restaurants have decanters (curwfonsfrappés)
filled with water frozen by placing them in shallow tanks of
sea water, each of which is provided with a copper reser-
voir connected with a receiver filled with ether. The air is
exhausted from the reservoirs by an air pump worked by
steam, vaporizing the ether and reducing the temperature of
the sea water and that in the decanters below the freezing
point. The water in the decanters usually remains liquid
until stirred with a glassrod, when it immediately congeals.

Edmond, Carré's sulphuric acid freez-
ing apparatus is upon this principle

rises in a sinuous course alternately around the edge of one
tray and through a central hole in the next, and so on. This
condenses and carries back the watery vapor which accom-
panies the gas.

The gas passes by tube, ¢, to theliquefier, j, passing through
a box, %, and a series of zigzag and spiral tubes in a bath of
cold water constantly renewed from reservoir, z, which also
supplies other parts of the apparatus. The tubes terminate
in another box, 4’, and the ammonia is by this time in a li-
quid state under the pressure of 10 atmospheres, which is
constantly maintained in the boiler. In the liquid state the
ammonia passes by the pipe, [/, to the efflux regulator, m,
which is the dividing barrier between the part of the ma-
chine in which a regular pressureof 10 atmospheres is main-
tained and the following part where the pressure does not
exceed 1} atmospheres. The regulating device is a floating
cup which opens or closes a hole of influx.

has been brought from the bottom of the boiler, @, and par-
tially fills the cylinder, . From this water the ammonia
has been nearly exhausted, and it therefore greedily absorhs
the gas ejected into 1t by pipe, £. On the left of ves-
sel u, is a water level indicator. Within the vessel, «, is a
worm which receives water by pipe, ¢/, from the eleva-
ted reservoir, z ; after passingto the bottom of the spiral,
the pipe curves upward and then (marked d) descends nearly
to the bottom of the vessel, ¥, where it discharges.

The water from the boiler, «, passes by pipes, w ¢, to the
coolers,  y, before reaching the vessel, «, where it re-ab-
sorbs ammonia. Between the boiler, «, and the vessel, «,
the water is cooled so as to fit it for absorbing gas more free-
ly. The pressure in the boiler is sufficient. to expel it when
the stopcock, w, is opened. The vessel, 2, is formed of two
concentric cylinders, between which are two spiral tubes
formed of the pipe, w, continued, and these s pirals are im-

The liquid passes from the regulator, m. by pipe, %, tothe
Fig. 1.

mersed in a liquid which fills the annular space between the
cylinders, and is thereconstituted ammo-
niacal solution on its way from the ab-

(shown at 1, Fig. 1), and is also used to
make the carafons frappés so frequently
seen in Paris. It consists of a large ves-
sel, resembling the boiler of a steam en-
gine, which is designed to cuntain the
concentrated sulphuric acid ; of an air
pump with tube connections to he adap-
ted to the wide mouths of the carafons,
and of a mechanism by which the lever
of the air pump is made to keep the acid
in continual agitation. The great vo-
lume of the acid renders the loss of ab-
sorptive power by dilution very slow,
and the constant agitation prevents the
formation of a superficial dilute stratum,
which would interfere materially with
the success.

In 1, Fig. 1, ais the reservoir of sulphu-
ric ncid; f, a corafon of water connected
by the tube, 7, with the apparatus, and
baving a stopcock at {. p is the harrel
of the pump, and % its lever, which also
agitates the oscillator. shown in dotted
lines.

Ferdinand Carré’s intermittent appara-
tus, 2, Fig. 1, has a boiler containing the
ammonia, connecting by the pipe, 7+,
with the refrigerator, ¢, which has a well
in which is a pan containing the water,
2, to be frozen. The bhoiler, &, is placed
over a portable furnace, and theappara-
tus purged of air, which is driven by
the evolved gas out at the stopcock, m,
This being closed, and the refrigerator
immersed in a tank of cool water, the
temperature of the aqua ammonia is
raised to 230° or 240° Fah., at which
heat the ammonia is expelled and is con-

sorber, #, to the boiler, a. From ., the
water in the spiral is conveyed in the
pipe, w0, still continued in a single spiral
ascending in the vessel, y, and continued
further in a pipe, w, alongside of the ah-
sorber, -, into whach it discharges into a
sieve, ¢, and from which it descends in
a shower.

The exhausted solution from the boiler,
@, flows freely, as has been said, from
the boiler, by pipe, w, to the absorber,
«, passing the coolers, r y, as described;
but it requires some power to foree the
reconstituted solution back from the ah-
sorber, u, -throug™ the pipe, f, to the
boiler. This power is a pump, g, dri-
ven by a steam engine or other motor,
and taking the saturated solution from
the absorber by pipe. #’, and discharg-

7 /,//,' N

W ing it. by pipe, ¢/, into the vessel, r,
‘ whence it passes Ly pipe, f, to the dome

E. Carré's Ice-making Apparatus.

above the boiler, as described previous-
ly. Gas finding its way into the pump
is discharged into the upper part of ».
e’” is a pipe leading to the envelop-
ing tube, o, whence water is conducted
by j’ for the use of ice vessels, r. An
the water passes through o it is cooled
by the ascending vapors of ammonia.
In starting the machine, it is first
blown through to expel the air. The air

!
== |

densed in a liquid form in the refrige-
rator, {. The boiler, &, being now re-
moved from the furnace and placed in
the water bath, the temperature of the
water in the boiler will falland the pow-
er of the water to dissolve ammonia will

m

be restored. The gas will be rapidly
Fig. 2.

Ferdinand Carré's

Ferdinand Carré's
Portable _Apparatus. \

p— i
T (]

escaping from the vessel, u, passes by
pipe, ¢, to the purger, d, and passes be-
neath the surface of the water therein,
which retains any escaping ammonia.

i Fig. 2 is an

m

ICE PLANE
for shaving off fragments of ice for cool-
ing drinks. It consistssimply of a couple
of plane knives inserted in & board, over
which theice is drawn. The shavings
fall through the apertures beside the
blades and into the vessel placed below
for their reception. An interesting de-
vice, which we may here add, since it is
connected with the subject of ice, is an
ICE LOCOMOTIVE
or traction engine, for running on ice
(Fig. 38). It was constructed by the

“Continuous” Ice-making Appardius.

Messrs. Neilson, of (lasgow. Scotland,
and employed for carrying passengers

Fig. 3.

Tee- Planes

re-dissolved, reducing the pressure, as the liquid ammonia
will evaporate with corresponding rapidity, drawing for its
latent heat upon the sensible heat of the water to be frozen.
The result will be the complete evaporation of the liquefied
ammonia and the restoration of an aqueous solution, in the
hoiler, of the original strength. Between the ice pan and
the well is a body of alcohol, which will not freeze, but will
act as a conductor. During the refrigeration, the vessel, ¢,
has a non-conducting envelope.

Ferdinand Carré’s continuous process, shown in the three
other views in Fig. 1, depends also for its efficacy upon the eva-
poration of liquid ammonia. « is the boiler, exposed to the
heat of the furnace, b; ¢is an indicator to show the level of
the liquid ; ¢ is a tube conducting gas to the liquefier, j ; the
vert.cal pipe above the branch, ¢, leads to a safety valve, and
any escaping gas passes by pipe, ¢, to the water tank, ¢’,
where it is absorbed. fis a tube which brings back to the
boiler saturated solution of ammonia from the absorbing
apparatus, % % ; this solution passes downward; trickling
through the perforated trays, g, while the ascending gas

“Published {p numbers by Mesesrs. Hurd & Houghton, New York city.

CARRZ™ ICE-MAKING MACHINES.

distributor, p, the pipe, %, being wound spirally around the
tube, ¢, through which the vaporized ammonia is returning
from the refrigerator, ¢ ¢, the vapors serving to reduce the
temperature of the liquid in »n before it reaches the refrige-
rator.

The refrigerator itself consists of a number of zigzag or
spiral tubes—in the apparatus here represented, six in all—
immersed in a tank constructed of non-conducting sub-
stances. Each one of the six zigzags receives an equal sup-
ply of the liquid ammonia from the distributor. Thesmall
tubes conveying this supply are shown at p. The vessels, r,
to be refrigerated are sustained on a carriage, which is slid
back and forth by the same power that. works the pump, g’,
by which the re-saturated solution of ammonia is returned
to the boiler. The space in the tank surrounding the zig-
zags and the water vessels, 7, is filled with an uncongelable
liquid, such as alcohol or a solution of chloride of calcium.
The ammonia in the zigzags, ¢, discharges in a vaporized
form into the collector, s, and passes through the tube, ¢, to
the cylinder, %, where it extends nearly to the bottom of
the vessel, and there discharges the gas into the water which
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Ice-Locomotire.

and freight between St. Petersburg and Cronstadt, Russia.
It has two driving wheels, each 5 feet in diameter and stud-
ded with spikes. The front part rests on a sledge, which
is swiveled and may be turned by the wheel which has an
endless screw, working a pinion that turns a segment rack
attached to the sledgebody. The cylinders are 10 inches in
diameter and of22 inches stroke. The weight of the engine
is 12 tuns, and it is said to have attained a speed of 18 miles
per hour on the ice.
S i S —
Mineral Manures for Potato Blight.

Just now, when chemical fertilizers are creating so much
attention, it is of interest to note that Mr. Charles T. Hay-
ward, of England, as we learn from the Journal of Hor-
ticulture, has apparently succeeded in preventing potato
blight, by supplying the mineral elemeuts of potato plant
food to his garden, which had previously been well dressed
with nitrogenous manures. He claims to have secured a
better crop, the tubers more even in size, smooth skinned,
and free frow. dipease ; while the market gardeners about
him suffered "Jeavy lcsses from the potate digease.
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Cellulose.

Dr. Mitscherlich, of Darmstadt, has devised a method of
making paper stock (cellulose) from wood by a chemical pro-
cess, which differs somewhat from those previously in use.
The chief peculiarity of this process, which js in use already
in Prussia and Saxony, says the Hesse Gewerbeblatt, consists
in this, that the incrusting substance of the wood is not de-
stroyed, but only separated from the cellulose, and eventually
rendered soluble.

In thix process, it is not necessury to cut the wood up very
fine, as in the Sinclair process, but only to split it up like
ordinary firewood for a parlor stove. A chemically prepared
solution of lime is boiled for six hours with the wood under
a pressure of 3 atmospheres. After the boiling, a portion of
the incrusting material is found dissolved in the liquor, and
part of it in the pores of the wood, from which it is extracted
by a suitable squeezing apparatus.

If it is desired to make a very valuable paper stock, which
shall be as white as possible without bleaching, they only
employ white wood as free from rosin as possible, like pop-
lar, linden, etc. 'These kinds of wood are not decolorized
any farther in this process, and the albuminoid and gummy
substances are mostly dissolved. I'he success of this pro-
cess depends less on the pressure during boiling than on the
temperature, which must not exceed 248° Fah.

The use of oak wood for paper stock offers one advan-
tage, namely, that the tannin contained in it is obtained as
a hy-product, and the solution thus obtained can be very
profitably employed for tanning, as experiments in this
direction have abundantly proved. 'The solution which runs
off from the wood, or expressed from it, in this new process,
is already so concentrated that evaporation seems superflu-
ous, and is only unidertaken when a very concentrated solu-
tion of tannie acid is required either for transportation or
tor keeping. The other chemicals contained in the lye are
in no way a hindrance to thet anning process, but rather aid
it. Experiments show that hides prepared in the usual
manner, when simply laid in this liquor, were perfectly
tanned in ten days.

NEW BOCKS AND PUBLICATIONS.

THE ANDES AND THE AMAZONS, or Across the Continent of South
America. By Professor James Orton. Third Edition, revised,
and enlarged, with Maps and Tllustrations. New York city:
Harper & Brothers.

In 1867, Professor Orton set out. on his first journev across Equatorial South
America. and the record of his travels {8 embodied in thefirst. editfon of the
present work. In 1873. he made a second cxpedition, and navigated the
Amazons from Para to Yurimaguas, thence over the Andes to the Pacitic
coast and down to Lima. The main objects of the journey were scientific,
and they included a special study of the Marafion region. of which little has
hitherto been known, hesides the collection of facts illustrating the comn-
mercial rasources and possihilities of the Valley of the Amazons. We need
hardly say that Professor Orton has accomplished his task thoroughly and
well, for our readers are already famniliar with portions of his journey
through the admirable letters which he forwarded to the SCIENTIFIC AMERI-
CAN from many interesting points along his route. Those who have read
these fascinating recitals, and desire to know more of the strange region
which they describe, will gladly welcome the present volume, in whose copi-
ous pages dctailr, necessarily ahbreviated in the newspapers, are presented
In tull. The {llustrations are excellent and lavishly supplied. By them, and
teget her with the two large maps added. the reader cannot fail to realize
the journey so lueidly described hy the author.

Recent Dmevican amd Loreign Latents.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED DUMPING CAR.

David Manuel, Readville, assignor to himself and Ezra G. Per-
kins, Hydc Park, Mass.—This consists of a body supported on rock-
ers, which work on rocker beds mounted on the perch of the car,
and having links so connected with the rockers as to allow them to
work frecly,and at the sume time keep them on therockerbed; and
it also consists of a contrivance of the brakes to swing together
with the wheels.

IMPROVED STENCH TRAP.

Edward F. Hutchins, Toronto, Canada.—In order to so improve
the metallic stench trap in common use that the bursting of the
same by freezing is avoided, and that the detaching of the trap for
cleaning or melting the ice may be readily accomplished, this in-
ventor proposes a stench trap made of an clastic material, connec-
ted in a detachable manner to the pipes.

IMPROVED VELOCIPEDE.

R. Walcot Laurence, New York city.—This invention consists in
mounting the steering wheel on the reach of a lever pivoted to the
seat and arranged in an axle guide, extended forward to the foot
rest. It can beworked by the fect to guide the carriage while the
propelling power is applied by hand, and the carriage can also be
guided by the driving wheels by turning one faster than the other.

IMPROVED METALLIC ROOFKS,

Franeis C. Conklin, Monroe, N. Y.—This consists in the combina-
tion, with a shingle roof, of strips oftcn extending from peak to
eaves, also strips nailed at the butt of cachrow of shingles, and a
wood strip arranged along the margin and edge of the two strips.
Thelatterare similarly connected by hooked flangcs.

IMPROVED FLOOR CLAMP.

Wiliam S. Spink and Wilber Mason, Providence, R. I.—This con-
sistsof a grooved base piece, with floor entering knives, a ratchet
slide piece, and an operating lever, together with moving and lock-
ing pawls. The operating pawl has a tap pin that releases the lock-
ing pawl when the slide piece is to be carried back.

IMPROVED FASTENER FOR THE MEETING RAILS OF SASHES

George Edwards, Brompton Road, South Kensington, England.—
This improvement serves to facilitate the discngagement of the
devices previous to moving the sashes. Itis also provided with
means for drawing together the adjacent edges of the two sashes,
to prevent rattling and exclude drafts. It is a simple and ingen-
ious spring bolt,having a screw attachment whereby the sashes
may be drawn together.

IMPROVED PLASTERING LATH.

Theophilus A. Scheller, Marysville, Cal.—This is an improved

plasteriag lath, by which the plastering is firmly held without dan-
-ger of dropplny and without the use of halir or other binding ma-~
terial. It has dovetail mortises cut into the wood.

Scicntific dmevican,

NEW AGRICULTURAL INVENTIONS.

IMPROVED ANTMAL TRAP.

William Wallace, Tarrytown, N. Y.—The stationary and mova-
ble jaws are pivoted together, and extend above the pivot a sui-
table distance to be closed quickly by a strong string. The sta-
tionary jaw has an extension forming a stake, by which the trap
may be set up in the ground ; also an arm on which the trip for
setting and springing the trap is pivoted. The other jaw has a
catch for hooking the trip. Alever, on the upper end of which
the trip is formed, extends downward to the point wherethe jaws
are to gripc the animal, and carriesa yoke to be set in the runway,
80 as to be moved by the animals in attempting to pass under it.

COVER FOR THRASIIING MACHINE TUMBLING RODS.

William R. Wilcox, Sterling Center, Minn.—This cover for the
tumbling rodsof thrashing machines will allow the knuckle joint
to be oiled withoutremoving the cover.

TMPROVED LAXND ROLLER.

Fredus B. Hadley, Monterey, I1l.—This consists of an improved
land roller, made hollow, and provided with ribs or angesupon
the inner surface of its shell and the heavy inner cylinder.

IMPROVED GRAIN SEPARATOR.

David E. Fisher, Patterson, Ohio.—For operating or shaking the
screen shoe, a differentially ribbed and eccentrically mounted re-
volving cam is employed.

IMPROVED WEANING BIT.

Philip Heuk, 'T'oledo, lowa.--This consists in the hollow bit hav-
ing a V bend formed in it middle part,and perforated with a num-
ber of holes, and provided with the rigid arms. The rigid attach-
ment of the arms prevents the bit from turning in the: animal’s
mouth and getting into such a position as not to be ettective.

(MPROVED PLOW.

Robert Cassidy, Thomas R. Lamb, and Chauncey L. Vaughan,
Beloit, Kan.—This improved plow is without side draft, and of
lighter draft than ordinary plows. and may be readily adjusted to
run deeper or shallower in the ground, and to take more or less
land, as may be desired. The plowshare is ot special form,and has
the cutting edgeat right angles with the landslide. It is combined
with a slotted standard, curved inwardly to bring the plow heam
nearly over the center of the share.

TMPROVED WHEEL PLOW.

Williamn A. Ruddick, Cartbage, Mo.—This :mprovement consists
of an A framc mounted on the plow beam transversely with a cas-
ter wheel on the apex of the frame, to run on the land. There is a
larger wheel at the end of one of the bars of the frame, and a
tongue connccted with the base cf the frame. Wheels are con-
trived for raising and lowering at will to adjust the plow for fur-
rows of different, depths, and for carrying the plow ahove the
ground.

IMPROVED PLOW.

David H. Jarrard, Talladega, Ala.—This plow is so constructed
that the plow standard may bc adjusted to give any desired pitch
to the plow, and may be held securely in place whenadjusted, and
which will support the wing of the plow plate to prevent it from
being bent or broken.

IMPROVED MOWING MACHINE.

Charles B. Martyn, Waupun, Wis.—This improves the construc-
tion of reapers and mowers in such a way as to convert the long
and unequal stroke of the connecting bar into two short and equal
strokes of the rickle with a motion of uniform velocity.

TIMPROVED BUTTER WORKER.

Churles Plyer. Hempstead, N. Y.—This invention consists of a
concave dish with raised center, to which a swinging lever, of a
shape corresponding to the dish, is swiveled. This is to be worked
all around the dish for cutting up the butter.

IMPROVED GRAIN HEADER.

Charles K. Myers and John W. Irwin, Pekin, 1ll., assignors to
8+id Myers and Pecter Weyrick, sime place.—'The object here is to
improve the construction of grain headers, 8o that the reel may
be moved farther from and closer tothe cutter bar automatically
as the cutter bar is raised or lowered to operate upon taller or
shorter grain. The dcvice includes five new mechanical construc-
tions.

———— e P —— - —
NEW TEXTILE MACHINERY.
MECHANISM FOR OPERATING TAKE-UP ROLLERS FOR KNIT-
TING MACHINES.
Ira Tompkins and .\lbert Tompkins, Troy, N. Y.—This consists

i of the tension spring employed to regulate the tension of the cloth

interposed between the crank rod and the rod for working the
take-up pawl lever. It is so arranged that when the machine does
not deliver cloth for any reason, as when not making stitches, the
spring will compress and allow the crank rod to work its regular
course, while the pawl lever will be held by the tension of the cloth
until the cloth is delivered from the machine again.

IMPROVED SELVAGE GUARD FOR LOOMS.

John H. Mills, Lisburn, Pa.—This is a wire finger, with a spring
lever fitted to a little block, to be so attachéd to the loom temple
that the finger projects down past the selvage at the point where
the filling is beaten up, so that the shuttle draws the filling around
said finger until it arrives at the box at the other side. The reed
then strikes the spring lever, and raises thc finger out of the loop
after the shutter enters the box. The guard moves along with the
temple relatively to the cloth, so that it is always in the right po-
gition. There is n guard on each side for each selvage. The object
is t » make the selvage more uniform and regular than it is ordina-
ly made.
IMPROVED HOSE GOODS.

Henry G. Hubbard, Mlddletown,Conn., assignorto Russell Manu-
facturing Company, of rame place.—The invention consists in an
improved hose goods, having one or more selvages upon one cdge.
and two or more upon the other edge, to interlap with each other
in forming the scam.

PP G —
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED REED ORGAN STOP ACTION.

Henry Smith, Gananoque, assignor to himself, Joseph George,
and Charles Mee, Kingston, Canada.—This consists of a cam lever,
pivoted to the key board,and connected to the stop, and so ar-
ranged as to act diroctly on the valve or mute, making a simple
and cheap contrivance.

IMPROVED INHALER.

George L. Crosby, Hannibal, Mo.—This invention consists in

combining a glass stopper, having an acid receptacle and air pas-

sages, with a grooved stopper and tubes.
cle the fumes are drawn down through a tube into the liquid in the

body of the inhaler, to be inhaled through a flexible tube.
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IMPROVED FAUCET.

Patrick Skelly, New York city.—Thisrelates to improvements
in faucets for barrels of all kinds, that a tight seating of the stop-
cock without leakage, and a superior and readily applied coupling
with the liquid-conveying pipe, are obtained.

IMPROVED SOAr FRAME.

Daniel Whitaker, Boston, Mass.—This soap frame canbe conve-
niently set up and taken down, and its side and end plates are more
firmly connected than others of its class. The base of the frame is
made in three parts. sccured to each othcr by transverse screw
bolts, whereby they are adapted to enter grooves in the base of
frame, and arc attached thereto by hooks and staples. The end
portions of the frame bave clamping bars attached, whereby
they may be locked to the sides, in such a manner as to hold the
ends vertical, and form a tight joint between them and the sides;
and lastly, the side portions of the frame are provided with truss-
like braces, whereby they are prevented from buckling, warping,
ete.

IMPROVED END FASTENING FOR SUSPENDERS.

John H. Murfcy, New York city.—A clip of sheet metal is con-
trived for fastening one or two ends to thebuckle, hoop, loop, or
otherdevlce, for connecting the end to theprincipal strap. The said
contrivance is such that the clip can be made by stamping or
punching it out at one blow of a press, and can he fastened on the
strap without sewing. riveting, or other means required to puncture
or slit the end.

IMPROVED HARNESS CLAMP.

James McCormick, Glidden, lowa.—This congists of rubber-taced
metalplates for attachinent to the jaws of harness makers’ sewing
clamps, to bold the leathcr to be sewn without injury to it, and, at
the same time, firmly. The said plates are constructed with &
groove in the face side, which receives the ruhber facing, and holds
it without other fastenings.

TMPROVED EVAPORATING PAN,

Sydney 8. Connor, Amite City, La.—This ¢onsists in an improve-
ment in evaporating pans by providing them with detachable par-
titions having angle bars to make tight connection with the: bot-
tom.

IMPROVED PEDAL ATTACHMENT FOR CABINET ORGANS.
Benjamin L. Boomer, Campello, Mass.—This is a contrivance tor
clo~ing up the opening in the front of the case for the pedals, and
fastening and unfastening the panel which closes it by the desk.
The object is to make a better and neater appearance, and protact
the instrument from dust, mice, etc.

IMPROVED STOPPER FOR SIHIPS" RCNNING GEAR.

John W. Knight, New York city.—The object of this invention is
to prevent the chafing and wear of the sail of a vessel from the
rope or buntline by which it is drawn up; and it consists of a stop-
per attached to the mast or any part of the rigging by which the
ropeis held, so that it will hang loosely over the sail, and so that
when the fall of the rope is bauled in, it will let the rope go free.

IMPROVED METAL TOY.

William A. Harwood, Brooklyn, N. Y.—This imnprovement in toy
horses consists of a contrivance of the support by which the horse
is mounted on the wheels, so us to be elevated and to make a
stronger support than is now used, and yct cmploy less metal to do
it. Itconsists of a narrow strip of metal or wire, bent o as to make
a light support, and at the same time stiffen the metal.

IMPROVED BREECH-LOADING FIRE ARM.

Ira M. Earle, Guilford Center, Vt.—This consists of & hammer
contrived to explode the cartridge and close the breech at the
instant, the said hammer moving as the radius of a circle, and
forming, with the housing, arcs of concentric circles, in such man-
ner that it bears at all times the same relative position to the
solid housing, which supports it in its rear, and sustains the shock
of the explosion. The bammer cannot explode the cartridge till
it is in position to close the breech. The invention also consists of
the shell extractor, so arranged that it is operated by slight exten-
sion or continuation of the thumb pressure in the motion of cock-
ing the pioce.

TMPROVED COUNTER STIFFENER FOR BOOTS AND SHOUES.

George W. Simpson, Federalsburg, Md.—This consists in a skel-
eton counter or back stay made of spring steel, and cousisting ot
the parallel bars and the cross bars, having their projecting ends
bent inward to adapt it to be applied to boots and shoes. Its object
is to prevent boots and shoes from being run over at the heel.

IMPROVED FISH TRAT.

James McRoberts, Toledo, Iowa.—This 18 an improved trap for
catching fish at the outlet of lakes and ponds, and in other places
80 coustructed as to prevent the escape of the fish within the trap
when another fishis entering, and to prevent the smaller fish from
being destroyed by the larger ones.

IMPROVED ARTIFICIAL FLOWEFS,

Mrs. Eliza F. Penley, Brooklyn, N. Y.—This consists of flowers,
leaves, and other articles cut of layers of rattan pith or other
wooden strips, wound in continuousstrands or coils and cemented
together, the leaves being attached to a suitable stem.

IMPROVED PASSENGER REGISTER.

William Mehan, Hoboken, N. J.—In the doorway of a car is piv-
oted a vertical fhaft to which a turnstile is attached. In the floor
of the carbeneath one side of the stile is placed a weighted plat-
form, of such a size that the passenger cannot step overit. A set
of ordinary registering wheels is so arranged as to turn the first
wheel of said register through the space of one tooth at each de-
pression of the platiorm.

TMPROVED LETITICR BOX.

France lersche, New York city.—This consists of a letter box
with two or more downward inclined letter spaces, with slotted
bottom parts, so that the letters may be seen through the open-
ings in the doors of the adjoining boxes below.

IMPROVED BALE TIE.

Beall Hempstead, Little Rock, Ark.—This improvement consists
in a buckle slotted at one end 80 as to allow the bale band to be
fastened thereto by simply bending it around the same, thereby
economizing bands ; and having at the other a button upon the
under side, having two extensions, one of which is larger than the
other, which button is adapted to pass through a slot in the other
ond of the bale band and thus sccure the band around the bale.
The button may occupy any position with respect to the buckle,
and the arrangement is such that to loosen the band the buckle
must be brought to a position that the strain of the band will not
naturally allow it to assume, thus insuring a secure fastening.

IMPROVED FAUCRT ATTACHMENT.

Harry L. Sadler, Brooklyn, N. Y.—This invention consists of a
screw threaded busning of the faucct hole, in connection with an
interior tube,naving recesses, and a wooden closing plug. The
plug tube has interior projections, that are cngiged by lugs of a

From the acid recepta- | hollow and threaded key that screws into the bushing and carries

in a socket with wooden lining, the faucet, opening or closing the

I keg by the insertion or withdrawal of the faucet key.
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IMPROVED FISHING ROD REEL.

Charles L. Noe, Bergen Point, N. J.—This consists of a brake for
stopping thc overrun of theline after thelead has fallen into the
water. Itis composed of a plate fixed on a joint, soas to be borne
on the spool by a spring, and having a thumb lever, by which to
hold it off until the moment the lcad strikes.

IMPROVED PROCESS OF RESTORING CRAPE, LACES, ETC.

Aaron Joseph Shriver, Baltimore, Md.—This invention relates to
a novel process of cleaning and restoring rumpled and faded crape,
lace, and othersimilar thin matcrial. It consists in immersing the
fabric in a speccially prepared solution consisting of alcohol, a
suitable dye stuff, and shellac, and afterwards subjecting the ma~
terial to the action of stcam, which brings out the color of the
dye and crimps the flber, the shellac serving to hold the fiber in
its crimped form, so as to present the original texture of the fab-
ric when new.

IMPROVED COMBINED STEREOSCOPE AND GRAPHOSCOPE.

James Lee, New Brighton, N. Y. —When the lens holder is raised
into an erect position it is caught and held by a spring catch, and
is thus not liable to fall back and mar the instrument or break the
lenses. Wings or side shields are employed to keep the light from
the eyes when using the instrument. Said wings may be closcd
against. the lens holder.

IMIPROVED TUG BUCKLE.

Herbert C. Ward, Willmar, Minn.—When the draft strain comes
upon the buckle the bail slips forward, and the tug is clamped be-
tween a cross bar of thebailanda front cross barof the buckle
frame, thus relieving the tongue from the most of thedraftstrain.
The principal usc of the tonguc is to prevent the tug from slipping
when the draft strain i8 being applied., and to prevent the said tug
from working loose.

METHOD OF UTILIZING THE LEATHER OF CARD CLOTHING.

Frank E. Brummit, Walpole, Mass.—This inventor takes the old
card clothing as it now comes from the mills and is thrown away,
removes the teeth, and gums the leather with gum tragacanth. He
then resets the leather with new teeth, pric<ing the holes in the
opposite way to the first setting, so that they will not go in the
same holes which they would be liable to do if set in the same di-
rection. The gum fills the old holes, and in some measure restores
the leather to the original condition for receiving and holding the
teeth.

ANKLE SUPPORTS FOR SKATES AND IMPROVED SKATES.

Julius Drucklieb, Jerscy City Hights, N. J.—The first invention
consists of an outwardly curved supporting rod that is applied to
asocket pivoted to the sidc of the runner. The supporting rod
makes it easier to beginners to learn to skate, while it gives to the
accomplished skater a support. for the lower muscles, so that. he
can hold out longer and practice with less fatigue. The second
invention relates to :uch improvements in skates that the same
may be instantly and rigidly applicd to the hcel and sole of the
shoe. A sctscrew allows the adjustment of the skate to any size
of heel, while a swinging lever produces, by being carried up un-
til retained by a stop lug, on the runner, the tight attachment of
the skate to the boot heel, rcleasing the same when the lever is
lowered and the griping of it«sharp edge is discontinued. The
front part of the boot or shoe is connected to the skatebyan ad-
Jjustable toe holder.

IMPROVED CARTRIDGE.

Albert Hall, New York city.—This relates to improvements in
the construction of paper cartridge shells, by which the same are
considerably stiffened, and the anvil rigidly and strongly sccured
in position in tho shell. The invention consists of a diametrical
anvil, made in one piece with an encircling socket tube, retained
securely by a paper shell and metallic cap piece.

IMPROV-ED SHOE FASTENING.

William J. Vitt, New York city.—The flap is fastened to the up-
per by anumber of tubular clips applied to the shoe. The clips of
the flap and upper are arranged to altcrnate with each other, and
connected by a string that is secured by a knot to the lowermost
clip. The string is then passed through all the clips, the upper cnd
giving readily for the opening of the flap in putting on or taking
off the shoe. The end of the string is applicd to and rigidly rec-
tained by a suitable clamping device, and then passed through a
hole or eyelct of the upper to the inside to be wound around the
ankle.
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NEW HOUSEHOLD INVENTIONS.

IMPROVED SASH FASTENER,

Thomas Hill, Portland, Me.—The invention relates to a fastener
8o constructed and applied as to lock the upper and lower sash to-
gether in any adjustment. The fastcner consists of a notched and
slotted plate, secured to the side bar of the upper sash, and a but-
ton or catch pivoted to the top of the lower sash, the arrangement
being such that the catch works in the slot of the plate,and enga-
ges the notches thereof to hold the sash at the desired hight.

IMPROVED WASBHING MACHINE.

Franzis M. Hellstrom, Lawrence, Kan.—The rubbing surface of
the suds box is formed by attaching half-round strips of wood at
their ends to strips of zinc. The movable rubber is formed by at-
taching half-round strips of wood to the curved edges of scgmen-
tal disks. When the levers are arranged in a vertical position their
ends rest against cleats attached to disks of the movable rubber,
against which they are locked by catches, 8o that the rubber will
be operated by operating the levers.

IMPROVED KNIFE-SCOURING MACHINES.

Herbert Symonds, Troy, N. Y.—In thisdevice the polishing pow-
der is fed downward to the polishing pads from the reservoir.
There i8 also a new mechanical construction of the pads.

IMPROVED BOLT.

Francis Robinson and John H. Feriis, Trenton, N. J.—This con-
sists of a bolt that slides and turns in a barrel by means of an in-
clined elliptical collar of the bolt bearing on the correspondingly
beveled end of the barrel. The boltis retained in locked position
by a shoulder orscat of the handle.

IMPROVED CARPET STRETCHER.

Joseph S. Ingham, Knoxville, Pa.—This is an ingenious combina-
tion of lever and pulley for drawing the edges of carpets out taut.

IMPROVED DOOR BELL.

James M. Hinchey, Philadelphia, Pa.—This consists of a bell me-
chanism operated by a swinging lever that winds up aspring and
rings the bell on a release of the pull, by the action of the spring
and transmitting gear wheels.

IMPROVED HEATING ATTACHMENT FOR STOVES.

Lars M. Madson, Daneville, Dak. Ter.—This is an improved heat-
ing attachment to cooking and heating stoves, by which the heat
of the fire gases i3 more completely utilized before escaping into
the chimney. It consists of a sectional pipe, made of jointed el-
bows at suitable inclination, and supported on the stove and on an
adjustable brace standard.

Srientific Jmerican.

[JuLy 15, 1876.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED PROJECTILE.

James M. Pollard, New Orleans, La.—Thisinvention consists in a
projectile having a central cylindrical portion, with ends sym-
metrically tapcred to a conical or paraboloidal form, the rear ¢nd
of the projectilc being upset or molded with a raised circumfer-
ential bur, which is of less diameter than the cylindrical portion,
and has a convex end. The double paraboloidal form adapts the
projectile to the least resistance from he air, while the raise bur
acts in the nature of a guide, as a feather to an arrow.

IMPROVED FEATHERING PADDLE WHEELS.

John H. Clow, Orange, Wis.—Certain improvcments are made in
that class ot paddle wheels designed for the propulsion of boats in
which the paddles are pivoted upon oneside of the center so as to
feather or move edgewise in rising from the water so as not to
carry dcad water. The invention consists mainly in the particular
construction of a locking bolt, arranged to be opcrated by a lever
and cam, and located in the central part of the wheel so as to en-
gage with the middle part of the paddle, and lock or relcase the
same at the proper time.

IMPROVED PORTABLE DERRICK.

Shirwood Y. Reams, Belleville, Texas.—This consists of an ad-
Jjustable crane mounted on a truck pl:tform, having an overhecad
frame for the support of the upper end of the cranc post, and
braces for staying the frame. The crane can thus be turncd
around to overhang the sides. The whole is a simplc apparatus,
which may be moved readily from place to place by hand or by
horsc power.

IMPROVED WINDMILL.

James Ward, Winnemucca, Nev.—This consists of an upright
whecl with spirally curved floats, in connection with a cor-
responding number of fixed and hinged and weighted shutters, of
which the latter are regulated by weights ancla connecting gov-
crning string.

IMPROVED AUGER HANDLE.

Jamcs Magers, Gervaig, Oregon.—DBy suitablc construction, a
locking plate prevents the bit from turning in the handle when the
auger is in use,and at the same time allows the bit to be readily
detached and attached when desired.

IMPROVED SAW SET.

Henry Itskin and John Gregg, Rockfield, Ind.—This is a set to be
uscd with the hammer. It has a wedge-shaped notch in the end,
and a gage to regulate the position from the side of the saw, so
that by placing the notch on the point of the tooth, and hammer-
ing the end of the tool, the same as an upsetting gage, the tooth
will be sct by bending it laterally. There is also an upsetting notch
in the tool to adapt it for both kinds of tceth.

IMPROVED NUT LOCK.

Samucl Henry, Chenoa, Ill.—This improved nut lock is formed of
a curved plate, having itsends curved upward, and havingnotches
with inclincd sides and straight bottom formed in said ends, to
adapt it to be applied to the nuts of a pair of bolts.

IMPROVED TIRE UPSETTER.

Ebenezer B. Rose, Goshen, assignor to himself and George M.
Bull, New Baltimore, N. Y.—The tire or other iron to be shrunk is
heated, placed upon plates, and clamped against toothed blocks by
eccentrics. Then one plate and its toothed block and eccentric are
forced forward, shrinking the iron.

IMPROVED MACHINE FOR MAKING WEDGES.

John Lennerton, Truro, N. S.—The first part of this invention
consists of two revolving cylinders fixed upon a shaft furnished
with four cutters ia each cylinder, so arranged as to cut the wedges
to the required thickncss and taper. The second part consists of
two other revolving cylinders, similar to the first pair, so arranged
upon the same shaft as to cut thc wedge to the required width.
The third part consists of a circular saw and movable table top, so
combined and arranged as to cut the wedge to the required length,
and working in conjunction with the other parts.

IMPROVED TIMING ATTACHMENT FOR WATCHES.

Thaddeus Ackley, Warren, Ohio.— A spiralspring is arranged be-
tween a top plate and a grooved disk, and serves to throw the disk
into contact with the spurred catch at the instant when the lever
releases the disk-lifting spring. The spurred catch engages the
grooved disk at any position, so as to instantly turn the same with
the arbor, and move thereby the second whecl. By pulling out the
controlling lever the disk is detached from the spurred catch, and
thereby the second hand stopped, the lever being pushed in at the
moment when the timing is to begin, so that the sccond hand
moves until, by pulling out the lever, it is stopped again, so that
the time taken up by the race is indicated in reliable and conve-
nient manner.

IMPROVED MECHANICAL MOVEMENT.

Miner G. Mosher, Wichita, Kas.—This is an improved device for
converting a reciprocating into a rotary motion which has no
deadpo nts. It mainly coniists in the combination of a U fork,
provided with two pairs of hook pawls, with the wheel provided
with the bolts ; and in the combination of the three three-armed or
T bars and their connecting rods or chains with the U bar or fork
and with the two sets of hook pawls.

IMPROVED STEERING PROPELLER.

Flaviusg J. Ashburn, West Union, W. Va.—This consists of pro-
peller blades arranged horizontally on and hinged to vertical
crank shaftssuspended from a horizontally revolving frame above
the water;, and connected by their cranks to the crank of a shaft in
the center of the cirrying frame, and around which they swing.
All the paddles thus face in the same direction, so that in the for-
ward motion they turn upon a hinge and work edgewise, and in
the back motion they work broadsidc against the water to propel
theboat. Thisinvention also consists of a stationary crank arround
which the bucket swings, made to be turned in either way, and pro-
vided with mcans for turning it, which may work either by the
engine or by the pilot wheel, whereby the direction in which the
paddles act is changed at will to reverse the motion of the boat,
and to utilize the propeller for steering it.

IMPROVED METHOD OF ANNEALING PLOW MOLD BOARDS.

Eli H. Babcock and John C. Whiting, Canandaigua, N. Y.—The
object of this invention is to enable chilled mold boards and other
chilled castings to be cooled without warping or being strained,
and thus keep them in exactly the required shape. It consistsin
removing the castings from the chills as soon as they are cool
enough to be handled, placing them in hot forms, and cooling
them under pressure, and under a gradually diminishing heat.

IMROVED CAR TRUCK SHIFTING APPARATUS.

Robert H. Ramsey, Cobourg, Canada.—This invention consists of
a couple of trucks on cach side of the track on which is the car
whose trucks are to be shifted, carrying a beam extending across
from one to the other under the car body at each end. There isa
depressed portion of the main track, down which the trucks to be
removed run, and detach from the car, while the latter runs on
the beam carried by the side trucks, which run at the same time
onlevel tracks. The trucks to be connected are run up the grade,
and thus brought into connection with the-car.
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IMPROVED KEY-HOLE GUARD.

John La Blanc and Xavier St. Pierre, San I'rancisco, Cal.—This
consists of a sliding guard plate operated by a crank pin, sliding in
a sagmental recess of the face plate of the lock, and in a slot of the
guard plate.

IMPROVED AUTOMATIC CAR BRAKE.

Ira Robbins, Hughesville, Pa.—This invention relates to an im-
proved construction of car brake, designcd to apply orremove the
brakes automatically, or by hand, as may be desired. It consists
chiefly in the arrangement of a bellows operated continuously by
the car wheels, which is cmployed for relcasing the brakes by act-
ing upon a tripping 1od when the cars stop ; in the mechanism op-
erating in connection with said bellows; and in devices for auto-
matically applying the brakes by the impact or concussion of the
cars.

IMPROVED CAR COUPLING.

Nicholas Darrow, Hempstead, Texas.—The carz arc arranged
with spring buffers, of which the buffers of one car bave side-
extending guard plates, to which the tapering hcads of the buffers
of the adjoining car are fitted. The gu+rd plates guide and assist
in the coupling of the cars, and also prevent the cars from swing-
ing too much from one side of the track to the other.

IMPROVED NUT LOCK.

Isaac Van Kuran, Omaha, Neb.—This consists of a washer of
steel over a cavity in the flsh plate, and surrounding the bolt, so
that the pressure on the bolt on the fish plate is transmnitted to the
surface of the plate surrounding the cavity by the washer. This
allows of any required amount of pressure, and af the same time
affords a spring with sufficient reactionary power against the nut
at all times to prevent it from becoming slack, 8o as to work off or
unscrew.

IMPROVED CAR COUPLING.

Jacob F. Rochm, Hiawatha, Kan.—Whcn the drawheads approach
for coupling, the spring-supported links enter the mouth of the
corresponding cavitics at opposite sides of the dirawheads, strike
against the pins, so as to throw them back and push them in up-
ward direction on the guides, to allow the pissage of the links.
When the links have entered beyond the pins, lever handles are
thrown forward, and the pins dropped by the concussion of the
drawheads, so as to couple the links.

IMPROVED METALLIC GIRDER.

John L. Nostrand, Brooklyn, E. D., N. Y.—In tho ncck of the
head or flange is formed a longitudinal groove or channel, to re-
ceive the cdge of the web, where it is sccurcd in place by bolts or
rivets. By this construction, beams of a greater strength can be
made by using the same quantity of iron, orr of an oqual strength.
by using a less quantity of iron, and also, the strain is transferred
from the rivets to the shoulders of the heads, against which the
edges of the web rest.

IMPROVED WATCIMEN’S TIME DETECTER.

Jacob H. Massey, Allentown, Pa.—This is a watchman’s time
detccter, which isapplicable to 4 building for inside and outside
use. It consists of a dial with concentric circles, revolved by a
clock train; and operated by a suitable spring-marking device, in
connection with a pull from the inside or outside of the building.
The marking device is set for each day by a crank shaft engaging
a rack of the marker.

IMPROVED LEATHER-STRETCHING MACHINE.
William Coupe, South Attleborough, Mass.—This is an improved
machine for stretching lcather for bclts and other usocs, 8o con-
structed as to stretch the leather cvenly when varying in thickness,
and which may be readily adjusted to stretch the leather to any
desired extent.

IMPROVED VIBRATING PROPELLER.

John Forgic, Sr., and John B. Forgic, Jr., Hicksville, N. Y.—This
invention consists of carrying paddlesin the form of the slats of a
window blind, and working altcrnatcly sidewise and edgewise to
the water as the frames swing backward and forward. The said
frames arc pivoted at the upper cnd,in such manner that the lower
end works parallel with the ecngincrod, to which it is connected, to
be worked by thc steam power applied dircctly to the rod.

IMPROVED DOUBLE-ACTING FORCE PUMP.

George W. Hooper, Greene, Me.—In using the pump, as the pis-
ton moves downward, a vacuum is formed above it,and the water
is forced, by atmospheric pressure, through passages and a valve,
and passcs into the upper part of the cylinder. At the same time
the watcr in the lower part of the cylinder is forced out, opening
anothcer valve, and passes into the pump tube and out through it.
As the piston moves upward, the wator passesin through other
openings and valves, and passes into the lower part of the cylinder.
At the same time, the water above the piston is forced into the
pump tube.

IMPROVED VALVE GEAR.

John E. Giles, Hazleton, Pa.—The crank pin which works the
valve is carricd in a block in a slotted disk which slides along the
disk for shifting the valves, and to the opposite side of the axis for
reversing, and is worked by a sleeve on the shaft of the disk to
which the shafting lever is connected. The disk is gearcd by a
toothed rim with a wheel on the crank shaft (which gears are ec-
centric), by which the irrcgularities of the crank are overcome.
For a lap valve, the slot in the disk for carrying the crank pin is
arranged out of the center of the line of the axis of the disk to just
the measurcment of the lap and lead of one cnd of the valve.

IMPROVED BARREL FOR WATCH SPRINGS.

Sherman D. Johnson, East Haddam, Conn.—This invention con-
sists of the combination of thc mainspring barrcl by suitable pawls
with a separate toothed wheel around the barrel, that is capable of
motion independent of the rim on the breaking of the spring.

IMPROVED CAR BRAKE.

Jacob Blanshan, Le Fever Falls, N. Y.—This relates to brakes on
opposite sides of wheels, the object being to relicve the axlesof the
lateral pressure to which they are subject when the brakes apply
to one ride only.

IMPROVED SHARPENING MACHINE.

George W. Ingersoll and Harvey L. Fisher, Toledo, Iowa.—This
is a new tool-holding device, whereby any cutting tool may be
sharpcned at an cxact bevel without help, as onc hind can turn
the stonc and the other guide the tool against the same. By rolling
a gage rod, gouges may be grouad with the same bevel in superior
manner. Itisreadily adapted to any sizc of grinding stone.

IMPROVED FURNACE FOR BURNING SAWDUST,TAN BARK, ETC
Frederic T. Kidder, Claremont, N. H.—This invention consists in
using feeders under or in the bottom of the mass of thc fine fuel,
with which tho stove is filled. The said feedersare pieces of wood
extending from the frent at the draft inlet along the stove to the
back, and which, being ignited at the front end, burn slowly, toge-
ther with the sawdust or tan bark immediately around them, while
the heat, ascending up the bank of other fuel, converts it into
charcoal, and prepares it for burning as it falls down to the fire.
In case the filne material is very wet, perforated pipes are placed
horizontally in the same, a little above the wood pieces, to conduct

some of the heat into the mass, for drying it in advance of the fire,
by passing from the tubes up through the fuel.
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The Charge for Ingertim under thig head is One Dol-
lar a Line for each insertion. If the Notice ex-
ceeds Four Lines, One Dollar and a Half per Line
will be charged.

Agricultural Implements and Industrial Machin-
ery for Exportand Domestic Use. R.H.Allen & Co.. N.Y.

For Bolt Forging Machines and Power Ham-
mers, address S. C. Forsaith & Co.. Manchester, N. H.

For Salo—Valuable Patent, in whole or part, for
Anti-Freezlng Fire Ilydrant. Apply Robt. Smecaton,
Milwaukee, Wis.

You can depend upon thorough ventilation, a
finc light, clein silesroom, and pleacy of ice water in
either of the retail stores of Baldwin the Clothier, New
York and Brooklyn.

Telescope: and Equatorial Stands—Manufac-
tured by John Byrnc, 121 £ast Fourth St., New York.

Hydrant Hose, Pipes, and Couplings. Send for
prices to Balley, Farrell & Co., Pittsburgh, Pa.

Snydecr’s Little Giant One Horse Power Stcam
Engine, complete with ‘Cubular Bofler, only $150. Ward
B. Snyder, Manufacturer, 84 Fulton St., New York.

For 2d Hand Portable and Stationary Boilers
and Eogines. address Junius Harris. Titusville, Pa.

Patentecs—desiring light articles manufactured
n Stcel, Gray or Malleable Iron, and Brass, address
Welles Specialty Works, Chicago, Il1.

Best Belt-Pulleys—A. B. Cook & Co., Erie, Pa.

Centennial Exhibition, Philadclphia.—Examine
the Allen Governors, Machinery Hall, D. 9, Par. 71.

Machine-cut brass gear wheels, for models, &c.
List free. D. Glibert & Son, 212 Cuester St., Phila., Pa.

“Dead Stroke” Power Hammers—recently great-
ly improved, increasing cost over 10 per cert. Prices re-
duced over 20 per cent. Hull & Belden Co., Danbury,Ct.

Driving Belts made to order, to accomplish work
required. Send full particulars for pricesto C. W. Arny,
148 North Third St.. Philadelphia, Pa.

Power & Foot Presses & all Fruit-can Tools. Fer-
racute Wks., Bridgeton, N.J. & C. 27, Mchy. Hall,Cent’l.

The French Files of Limet & Co. have the en-
dorsement of many of the leading machine makers of
America. Notice samples in Machinery Hall, French De-
partment, Centennial Exposition. Howmer Foot & Co.,
Sole Agents, 22 Platt St., New York.

Shingles and Heading Sawing Machine. Seead-
vertisewent of Trevor & Co., Lockport, N. Y.

Solid Emery Vulcanite YWheels—The Solid Orig-
nal Emery Wheel—other kinds linitations and infcrior.
Caution —Our name is stamped in full on all our best
sStandard Belting, Packing, and Hose. Buy that only.
The best {s the cleajest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, New York.

Hotchkiss Air Spring Forge Hummer, bestin the
market Prices low. D. Frisbie & Co., New Haven,Ct.

Patent Scroll and Band Saws, best and cheapest
in use. Cordcsman, Egan & Co.. Cinciunat{, Ohio.

Linen Hose for Factories—1, 13, 2, & 2} inch.
Atlowestrates. Greene,Tweed & Co.,18 Park Place.N.Y.

Baxter Wrenches fit peculiar corners. Prices
reduced. Grcene, Tweed & Co., 18 Park Place, N. Y.

Steel Castings, from one lb.to five thousand lbs.
Invaluable for strength and durability. Circulars free.
Pittsburgh Steel Casting Co., Pittsburgh, Pa.

For best Presses, Dies,and Fruit Can Tools, Bliss
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Plitsourgh, Pa.,
tor lithograph. &c.

Hotchkiss & Ball, Mcriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Castings
to order. Job work solicited.

For Solid Emery Wheels and Machinery, send to
the Unfon Stone Co., Boston, Mass., for circular.

Hydraulic Presses and Jacks, new and second
pand. Lathes and Macuinery for Polishing and Buding
Metals. E. Lyon, 40 Grand 3treet. New York.

Spinning Rings of a Superior Quality.—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

Diamond Tools—J. Dickinson, 64 Nassau St., N. Y.
Temples and Oilcans. Draper, Hopedale, Mass.

will find, on refersne, that the den

H. M
tifrice desceribedon p. 72, vol. 34,isa good one.—
F. J. M. is informed that there is no formula for
the horsc power of a boiler. Ample boiler power
for your cngine isalways to be rccommended.—
A. L. F. should usc marine glue for fastening

cloth or paper to wood. Sce p. 43, vol. 32.—C. W.
F. will find directions for etching on glass on p.
409, vol. 3L.—H. S. can calculate the speed of his
plancr by using the formula given for speeds of
pulleys on p. 356, vol.34. He should temper his
molding knife to abrown color. See p. 21, vol.
31.—H. H. should cover the copper connections in
his Bunsen battery as described on p. 233, vol. 34.
—A. A. can temper his millpicks by the process
deseribed on p. 106, vol. 25—W. D. Y. can calcu-
late the lifting power of hydrogen by the formu-
la given on p. 74, vol. 31.—W. H. S. can prevent
rust on iron and steel by the method described on
p. 169, vol. 33.—V. R. A. will find directions for
galvanizing iron on p. 315, vol. 83.—W. L. D. will
find a description of lighting g'as by clectricity on
p. 4,vol 29.—G. W. B. will finda recipe for ablack
japan on iron on p. 208, vol. 26.—W. 8. R. will find
a description of a process for rendering tallow on
p. 439, vol. 34&. To bleach tallow, sce p. 27, vol. 3L
—M. M. M. will find a recipe for a bug cxtermina-
ting liquid on p. 21, vol. 31.—G. B. M. A.J. W,
J.C.,J.McC,D.R. P, K. J,, L. W,, and others
who ask us to recommend books on industrialand
scientific subjects, should address the booksellers
who advertise in our columns, all of whom are
trustworthy firms, for catalogues.

(1) E. J. D. says: [ use large quantities of
water tor irrigation; and at present I raise it by a
‘windmill and pump, but it is very uncertain, as
the wind gives out just when it is wanted. Can I
compress air cnough with my windmill for a two

horse power engine? A. We think you would find
it more satisfactory and cheaper to pump the
water by means of the windmili, and store it in
a tank for use during calms. You might compress
air by means of the windmill, for the purpose of
driving an engine. But the air receivers would
necd to bo larger and more expensive than the
water tank.

(2) P.H. S. asks: 1. How can I granulate
soft solder to about the size of common shot? A.
Melt the solder and pour it in a thin strcam from
some hight into a vessel of cold water. 2. Does
common half hard brass wire in the coil suffer a
loss of strength by being exposed to the alr? A.
The loss, if any, is very slight.

(3) R. T. S. asks. 1. What remedy can I
use to destroy the insects which infest the rose
bushes? A. Tobacco water. 2. How can I pre-
vent weeds from growing? By hoeing or pulling
them up.

(4) A. says: I have been trying to make
nitrous oxide gas, buthave not succeeded. After
I haveheated the ammonia for a few moments,
thewater from the wash bottle comes in to the
chemical flaslc. How can I rcmedy it? A. Place
pure nitrate of ammonia in a capacious flask, pro-
vided with a suitable perforated stopper, through
which a picce of glass tubing, beat at right angles,
Just passes. This is to be connected by means Qf
rubber tubing with an empty bottle, fitted in a
similar manner to the ordinary wash bottle, with
the exception that neither of the tubes must cx-
tend to the bottom of the bottle; they should
be cut off just on the inner side of the stop-
per. This will serve for condensing the great-
er part of the moisture that comes over, and at
the same time prevent the retrcat of the liquid
into the hot flask on theremovul of the source of
heat; itiswell to keep this bottle immersed in
cold water during the operation. The purifying
bottle may consist of a tall, slender (dry) wash
bottle, filled with coarsely broken lumps of proto-
sulphate of iron (coppcras). The inlet tube of the
purifier must extend quite to the bottom of the
vessel, so as to force the gas to pass through the
entire column of copperas. When the evolution
of gas ceases, the reservoir should immediately be
disconnected from the purifier and the stopper re-
moved from the generating tlask, befare the heat
is removed. If these latter precautions be ob-
served, there will be no danger of a retreat cven
if a wash bottle be employed.

(3) A. L’E. says: Please give me a good
rceipe for removing paint stains from white
shirts. A. Moisten with benzole and cover on
both sides with warm pipe clay. Place under
pressure for severalhours, and repeatif necessary.
You should have stated, if possible, what kind of
paint produced the stain, to enable us to properly
answer the question.

(6) S. H. D. aks: Arethe engines of Mr.
Corliss at the Centennial cxhibition connected on
one shaft atright angles? A. Yes.

(7) H. W. asks: What Jiquid must I add
to your mixtures for colored fires in No. 13, vol.
34? I have tried theliquidgiven in the same num-
ber with the result that it will not harden or burn.
A. Colored stars may be made by using any of the
recipes for colored fires with a mixture of isin-
glass (pure gelatin) ¥ oz., camphor % oz, and al-
cohol 34 oz. Make into balls of the requisite size,
roll in gunpowder, and dry in the sun.

(8) W. L. S. says: The packing hox
around the stcm of the slide valve on my engiie
has got stuck fast with old tallow and perhapsiron
rust, so that I cannot move it either way, and the
box needs new packing. How can I looscn it with
out taking off the steam chest? The box is of the
usual form, set up by two bolts. A. Try driving
wedges behind the fiange.

(9) W.II. W. asks: What can I add to an-
iline black so asto keep itblack, in dyeing leather?
When dissolved in water or spirits, it turns to a
brown color. A. Try the addition of a small
quantity of sulphate of copper to the liquor ; and
after dyeing, pass betwcen warm copper rollers.

(10) J. R. C. asks: Is there any known sim-
ple and cheap mcthod or process for forming, dis-
solving, and retaining in perfcct solution the
protocarbonate of iron, in a common mineral
fountain? A. The protocarbonate of iron is by
no means araresalt. It dissolves as completely as
bicarbonate in carbonie acid water. Large quan-
titics of the pure carbonate arc cmployed in the
preparation of artificial mineral waters. On ex-
posure to the air,the iron is finally deposited as an
ochery depositof the hydrated peroxide.

(11) J. A. W, agsks: A friend and myself
have had an argument about a vacuum. My
friend states that, if we take a cylinder that will
stand an external pressure of 25 1bs.to the square
inch, we can collapse it with an air pump that
is strong enough for the work. I claim that
15 1bs. per square inch is the limit. Who is right?
A. The atmospheric pressure upon cach square
inch of surface equals 15 lbs., so that a boilerca-
pable of resisting this pressure would not col-
lapse under the circumstances you mention.

(12) B. F. G. aske: How is pyrolignate of
iron or iron liquor made? A. It is obtained by
dissolving scrap iron in pyroligneous acid (crude
wood vinegar) and evaporating down until of the
required strength.

(13) R. W. C. asks: Is there any way to
clcar the smoke from a mine with a 100 fecet per-
pendicular shaft, and about the same length of
horizontal tunne! at the bottom? A. The usual
way is to improve the ventilation by a suitable
shaft.

(14) R. W. asks: Can you inform me how
to color fabrics to a yellow or fawn color? A.
Washsecveral times in dilute solutions of carbo-
nate of soda and soap, rinse thoroughly in clean

water, and bleach with sulphurous acid.

(15) J. S. asks: I cannot get a fine line on
tracing cloth. Please tell me how to workit,and
how to color plans on tracing cloth. A. Use tra-
cing cloth with one side glazed. The other side has
a dead finish, and the cloth will take as fine anink
line as desired on the glazed surface. To color, use
the brush only damp with the color, and apply on
the back or dead finished side , and the color will
show through. Do not get the brush too wect
with color, and you will succeed.

(16) H. 8. J. says: We are using three
boilers for steam heating,and we find a greatdeal
of unconsumcd mater al is wasted with the ashes.
We usc Illinois soft coal on grate bars with 14
inch openings. A. Decrease the width of open-
ings as much as possible.

(17) A. E. asks: When cold water is sud-
denly brought into contact with red hot iron
plates, as in thecase of many boiler explosions,
does it become decomposed into hydrogen or oxy-
gen, or is it mercly converted into steam ? A. It
isnot at once converted into hydrogen. A small
portion of it isconverted into stecam of a high ten-
sion, which buoys up the remaining water and
prevents actual contact with the hot iron.

(18) . W. J. says: Home made potash
soap with us will not keep. It has a tendency to
spoil, and in a short time it smells badly. We
thereforc do not put up at a melting as much as
we wish. Please inform me what will preserve
such soap from this tendency. A. The trouble is
probably due to the fact that the conversion
of the fat into soap is not complete, either from
an insufliciency of the alkali, or that the boiling
is not continued long enough.

(19) H. P. J. asks: »ill you give me the
proportions of the smallest steamboatthat can be
built for practical working, to make 10 miles per
hour instillwater? A.Probably it could bemade
asshort as 25feet. See p. 185, vol. 29.

(20) W. A. H. asks: 1. Is there any metal-
lic compound softerthan lcad,and that hasas high
or higher a point of fusion? A. We do not know
of such a metal or alloy. 2. What would be the
amount of wearupon small steel dies used for
stamping lcad ? A.This could bestbe dctermined
by experiment.

(21) W. O'H. says: If you take two vessels
of equal size, fill one with water and the other H—
full of very finely sifted coal ashes, you will find
that all the water in onc vessel can be poured into
the vessel containing the ashes without any over-
tlow; also that all the ashes in one vessel may be
slowly transposed into the vessel containing the
water without the latter overtiowing. Do the
facts prove that 13 of the body of ashes is com-
posed of air cells? A. If you place the same
quantity of water in a tube, havingabout a quar-
ter inch bore, mark the center of the meniscus at
the top of theliquid, and finally add the quantity
of a hes mentioned. You will find that every grain
of ashes introduced will cause a corresponding
displacement of the surface mark.

(22) E. C. N. askst 1. In two water tanks
of the same dimensions, the temperature of both
and the amount of water drawn tfrom each being
alike, in which will a 10 1bs. cake of ice last the
longer, the one in which the ice is cut insmall
picces, or the one in which it is put in in a large
picce? A. Other conditions being the same, the
ice in the tank containing the fragments will melt
rthe quicker. 2. Why? A. Because it exposes a
larger surface of contact with the water.

(23) F. J. asks: Will an engine 1% x 3 inch-
es have sufficient power to run a screw-cutting
lathe of 12 inches swing, 3 feet between centers?
A. No.

(24) N. W. H. asks: How can I soften
small castings of gray iron, so as to drill them
with twist drills? They are chilled in cooling.
A. If you use carbolic acid with your drills, you
neced not soften the iron.

25) G. E. H. asks: 1. What is a pitman
rod? A. A pitman has a reciprocating motion at
each end. 2. Isthe connecting rod of an engine
a pitmanrod? A. A connecting rod performs a
rotary motion at one end.

(26) T. F. M. asks: Pleace give me a rule
for calculating the horse power of a rotary en-
gine. A. There areno known rules applicable to
the horse power of rotary engines.

(®7) G. E. B. asks: Please give me a recipe
for making a face on a fine polishing whcel for
steel and iron. A. Use a leather-faced wooden
wheel and Vienna lime.

(28) R. C. M. asks: How can 1 set black
carbons in steel cutters, and fasten them immov-
ably? A. Make holes a trifle larger than the car-
bons; then insert them, and rivet the mctal rounc
them with a small set and hammer.

(29) S. A. B. says: How can I make a nire
smooth finish on the barrels of cannon stoves?
A. Usc Albany or Waterford sand, or a facing
sand composed of 1 part of coal dust to 8 or 10 of
Albany sand.

(80) H. H. says: Please give me a recipe
for a cleansing composition or mixture thatcould
be rubbed upon bright steel tools, which can be
bestheated in lead and, after being hardened in
water, will still be bright. A. We know of no
method of accomplishing your object.

(81) H. M. A.asks: 1. C-n you tell me how
to make a cheap and simple battery, or a mag-
neto-clectric machine? A. You can construct a
gravity battery, one of the cheapest forms, in the
following manner: Place a copper disk at the bot~
tom of a jar filled to within one or two inches of
the top with water; dissolve a little sulphate of
zinc in the water and suspend a zinc disk from
the top of the jar. The wire leading from the
copper disk should be covered with gutta percha.
A handful ofsulphate of copper crystals dropped
in is sufficient to put the battery in action. Any

© 1876 SCIENTIFIC AMERICAN, INC.

desired strength of current can be obtained by
properly regulating the number and size of the
elements. 2.In Mr. M. Alfred Niaudet’s machine,
illustrated on the fir'st page of your SUPPLEMENT,
No. 9, what size and how long should the iron for
the electro-magnets be? A. They can be made
of almost any dimensions desired; from 134 to 2
inches long and ¥ inch in diamecter will be
found convenient. 3.What sized wire should they
be wound with? A. No.23 will answer for cur-
rents capable of overcoming considerable resist-
ance. The size is varied to suit particular re-
quirements. 4. What should the wire be covered
with? A. Silk is best, though cotton will do. 5.
‘What should the radial connecting picces be made
of ? A. Brass or copper. 6. Is quantity, or high
tension and small quantity, bettcr tor shocking
purposes? A. High tension currents arebest for
producing shocks.

(32) 0. A. W. asks: Is there any substance
that, when rubbed on a person’s hand, will enable
him to hold hot iron and molten lead without be-
ingburnt? A. Yes, water.

How can I prcpare phosphorus so that it will,
when rubbed on a person’s hands, remainlumin-
ous for 10 or 15 minutes? A. Malkc the solution
in hot olive oil.

(33) D. G. asks: Does the piston of an in-
clined engine cause less friction on the cylinder
than that of a horizontal enginc? A. There is no
practical difference.

(34) V. W. asks: Do you know of some
cheap substance that can be molten and put
in around the box in a hub to fasten it after ithas
been trued ? Glue would do if there were some
way of solidifying it. A. Red lead mixed with
your glue wili solidify and harden, and will prob-
ably answer your purpose.

(35) S. B. says: It has been asserted that
strychnine is used in making whisky, and that
traccs of the poison may be discovered after the
liquor emerges from the distilling process. I ap-
plicd to Dr. J. R. Nichols, Boston, and he stated
that he had never in a single instance found a
trace of strychnine in whisky, and that ‘it is a
vulgar notion to suppose that it is ever used by
distillers.” Is he not right? A. There is no bet-
ter authority on the subject than Dr. Nichols. If,
after examining so many samplcs, he failed to de-
tect traces of the poison, his statements with re-
gard to the matter are undoubtedly well founded.

(36) E. B. asks: How can I produce chlor-
ide of sulphur? A. Chloride of sulphur is pre-
pared by passing chlorine gas oversulphur heated
to about 257° to 266° Fah. The product is rectified
by distillation.

37) J. J. says: 1. A friend says that the
Corliss engine is always a high pressure engine.
He is wrong. 2. Also, that it is not used on any
large steam vessels. A. Heisright. 3. Also,that
a cut-off is never used on low pressure engines.
A. He is wrong.

(38) H. J. 8. says: 1 have a glass cylinder
fitted with crank, and a silk pad, for an electrical
machine. How can I complete the apparatus?
A. Mount a tin conductorof two or three inches
in diameter,with rounded ends,on a glass rod, and
placeit in front of the large cylinder. The con-
ductor must be provided with projecting pointsto
collect the electricity. Then make a leather
cushion, stuff with horsehair, and attach it to the
board mentioned. Attach also,to the upper part
of the cushion, a piece of silk which may be long
enough to nearly reach the projecting points on
the conductor. Better buy the required amalgam
for the cushion from an electrical instrument
maker.

(39) X.asks: What is the strength of a cur-
rent of electricity from a small thermo-electric
pile, supposing the difference of temperatures
between the electrodes to be about 100°, compared
with that from a Bunsen pile? A. The value of the
current depends upon the resistance in circuit. If
this is small, 100 bismuth-antimony pairsmay be
made to give a current equal to that from an or-
dinary Bunsen element.

(40) R. R. arks: Which is the cheapest,
steam or water, toraisc a load of one tun through
a shaft 100 or 200 feet deep? A. Water power, if
convenicutly at hand, would be the cheaper mo-
tor.

(41) C. M. B. asks: 1. Please give me the
rule for finding the angle for the teeth of a worm
gear, the diameter at pitch line and pitch of screw
being given. A. You will ind it explained in
Rankine’s ¢ Machinery and Mill Work.” 2.Where
should a crowned pulley be measured, in the cen-
ter or on the edge of rim ? A. In the center, for
determining velocity ratio. 3. Is a cathead that
part of a sliding or self-feeding boring bar to
which the cutters are fastened, or is it a piece of
cast or wrought iron pipe with sct screws at each
end, to be slipped on small shafting, trued up by
mecans of the set screws, and then held in the jaws
of a backrest? A. So far as we know, the term
has no meaning that is generally agreed upon. We
would be pleased to hear from mechanics in ret-
erence to the matter.

(42) F.A. asks: How far will an injector for
feeding water to steam boilers draw water per-
pendicularly? Do you know of any injector
which will draw twenty feet? A. An ordinary
lifting injector will raise water from 6 to 8 fecct.
It might be possible to make one lift 20 feet.

(43) M. asks: Why is it thata carriage with
large wheels draws easicr than one with small
whecls? Isita question of leverage or friction,
or both? A. Both.

(44) L D. M. asks: Is the effect of falling
watcr calculated by the effectthateach cubicfoot
would have, falling the given distance? A. Yes.

At what temperature does the combustion of
coal take place? A. Itbeginsat about 1000° Fah.
Why does amalgamation protect zinc when
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ulone in acid and not when with copper? A, The |

effect of amalgamation is merely to ncutralize '
the impuritics of commercial zin¢, which cause !
local action on its surface when placed in acid
water.

(47) G. E. asks: I3 the old ship log in useat
present, or is therc any new improvement for
measuring a ship’s speed? A. 1t is still used, but
many vessels carry in addition patent logs, which
register the speed eontinuously by the action of a
small propeller on gearing which moves indexes.

(46) A. E. D. says, in reply to C. 8., who
cannot gct heat enough from a charcoal fire todo
ordinary welding : Be sure that your bellows is in
proportion to the work, and that your tweer is set
slightly inclined towards the tire bed. Ifirst up-
sct the iron so as to make the scarfs a little thick-
er than is usual in welding with stone coal ; and
place the iron considerably higher, say from two
to fourinches above the tweer and considerably
in advance, making sure that the blast passes
through a thick mattress of incandescent coals,

butnever striking the iron. The bulk of charcoal

must of course be greater than if it were stone

coal.

(47) W. H. P. snyg, inreply to A. P. McC.’s
query as t.o ventilation of a schoolhouse : I would
suggest the placing of a part of the heating sur-
face in chambers, in the basement, into which
chambers fresh air from out of doors should be
introduccd, that it may be slightly warmed.
Thence it should be led to the apartments to be
ventilated, and brought into the room near the
cciling. In the floor should be registers of suita-
ble size, connected with air duets, leading to
chimneys or to a central shaft, which should be
strongly heated to produce a powerful current at
all times. These chimneys, or the central snaft,
should be so arranged that they may be heated at
all times, whether heat is needed in the building
or not, thus drawing the foul air out and lcaving
the frresh air free to low in to take its place. A.
We arc aware thatthe system of ventilation which
you propose is the one more generally recom-
mcnded, where a plan has to be chosen at the in-
ception of a building: but the schoolhousc in
question is now provided with a heating apparatus
which warms by direct radiation, and which the
trustecs would no doubt wish to alter as little as
possible, provided a rcasonable dcgree of ventila-
tion could thereby be obtained; and it wasin view
of thisstate of thingsthat our suggestions were
made. However, the theory that the more vitia-
ted air is always at the lower part of the room is
not found to be always correct in practiee, as
those who have had the cxpericnce of entering
an upper gallery in a crowded church can testify ;
but where the air has remained undisturbed for
somc time, and is of even temperature, the bad
air, being the heaviest, will no doubt lie upon the
fioor. In thce case in question, the air that hasrc-
maincd longest in the room will be the warnest,
the lightest, and the most vitiated, and consc-
quently should pass of at the ceiling. Where the
heating is done by indirect radiation the conditions
are different and call for ditfcrent trcutment.

(48) R. P. Q. says, in reply to J. 8., who
asks how to makec a raw hide perfectly transpar-
ent: Take a grecn hide (a dricd one will not do)
w.i=h it, ficsh it well, put it in hot water until the
hair is loose, which will be in a few minutes, put
it on a beam, remove the hair, and put it in cold
water. Do notlet the water be too hot; try it
with a small picce of hide. If it shrinks, add a
little cold water. If a printed card is covered
with such hide it can be seen as plainly as through
a glass. When dry, varnish.

(39) J. V. I N. say~ in reply to corres-
pondents who are troubled with Canada thistles :
The mode that I found most expeditious and cf-
fective is to wait until the thistlesare in full bloom
and before the seeds werefar enough advanced to
ripen, and then mow them down with a scythe,
which always ended the curse. The reason for
this is that the stalk becomes hollow after the
plant blossoms, and aftec the stalk is cut it fills
with water, which rots the roots; and thc seeds
not being old enough to ripen, the vitality ends.
There may be a few plants which have not blos-
somed, and which thercfore will not rot but
sprout again, which will require cutting again
when they get in bloon; and as they are all cut at
once, they will grow and blossomn at the same
time, so that the second cutting will finish them.
I bave cleaned a field,that was so full of them that
a cow could not be driven through it,in one season
by this method.

(H50) J. C. W. says, in reply to H. B., who
asks how to calculate at what rate of interest,
compounded yearly, $2,000 is of the present value
of 120 monthly payments of $40: Fiist find the
present worth of the monthly payments for one
vear at simple interest: suppose it 10 per cent,
which is $455°67+. Then get the present worth of
an annuity of the 3455:67 for 10 years at10 per
cent compound interest, which makesthe present
worth $28287, making an error of $82877, which
shows that the rate of interest must be more than
10 per cent. Then call it 20 per cent, and work it
the same way, making the amount or present
worth only $1902'42. Then by double position,
work out the problem and find the rate of in-
terest required, between 18 and 19 per cent. The
rule will give a corrcet answer, but it is a long op-
eration.

(31) ToD. N. GG.,of N.J., and many other
correspondents: We know of nothing but poison
of some kind that will kill potato bugs; and there
is nothing less objectionable, that is effectual,
than Paris green. Two tablespoonfuls of good
Paris green, mixed with a pail of waterand ap-
plied to the potato vine (early in the morning, be-
fore the inscct hides away under the leaves to
avoid the sun) by sprinkling with a garden sy-
ringe or a whisk broom, will relieve you of your
trouble. If the bugs appear on your tomato or
other like vines, we would advise picking them off
instead of using any exterminating powder.

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

A. C. R.—These are the green and hlue carbo-
nates of copper.—A. A.—The magnesium ecould
not be extracted profitably from your rock.—J.
F.—It is silicate of alumina (clay) colored by ox-
ide of iron. It is not injurious to the boiler, but
its presence in the water is unfortunate, as by its
caking upon the surfaces of theiron, and its non-
conducting property, a larger consumption of
fuel is necessary in order to properly heat the
water. Ananalysisof the water is not necessary,
as this sediment reveals the nature of its impuri-
ties. The formation might in great part be pre-
vented by filtration, before its introduction into
the boiler.—N. W. D.—No. 1 is a tragment of
quartz rock. No. ?isalsoquartz.—G. B. C.—It is
decomposed granite.—D. D. N.—Thc small piece
mincral appears to be a rich ore of copper con-
taining tin. Scnd us a larger specimen.—J. C. G.
—TIt is not of natural origin ; but in what manner
this impure iron was forined, we cannot say.—W.
G.—True smalt consists of finely crushed cobalt
glass. The samples you send arc not smalt, but
appear to be sand covered by means of some gel-
atinous substance with various salts of copper, ul-
tramarine, and organic pigments.—W. E. N.—It is
iron ore, but is too poor to work.—G. W. McE.—
They are iron pyrites, sulphide of iron.—S. K. H.
—No. 1 contains mica and hornblende. No. 2 is
compact sulphate of lime. No. 3 contains mala-
chite (groen carbonate of copper) and copper
glance (chalcocite), alead-colored sulphide of cop-
per.—J. P. G.—No. 1is titaniferous iron ore. No.
2 is hornblende and mica schist. No. 3 is granite.
No. 4is trap rock. No.5 is granite. No. 6 is chal-
copyrite in quartzoze rock. No. 7 is garnetiferous
hornblende rock.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of
original papers and contributionsupon the follow-
ing subjects:

On the Age of the World. By E. O. L.

On Steam Pleasure Wagons. By D. G. P.

On Fish Tanks. By A.S.

On a Memorial of the Centennial.

On a Cause of Fire. BylJ.S.

On Skylights. By A. B.H.

On the Bessemer Saloon. By A. K.

On Grain Testers. By E. L. W.

On Rcading Rooms. By J. O. C.

On the Kentucky Meat Shower. By A. M. E.

Also inquiries and answers from the following :
C.S.B.—W. M. F.—W. L. 8.—S. B. L.—T. G. R.—
D.K.—E. D. C.—W. J. D.—J. F. H.—C. J. McA.—
T. C.—F. C.—U. & H.—C. R.—C.S.—N. 8. S.—D. C.—
J.P.H.—G. W.C.-L.Z.Jr.—E. L. R.

By R. P. D.

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fail to appear

should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.
Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer's address is given.

Hundreds of inquiries analogous to the following
are sent: ‘“ Who sells small engines and boilers,
and what do they cost? Who makes spiral springs?
Whose is the cheapest air pump? Who sells box-
wood for engravers’ use? Why do not makers of
agricultural machinery advertise in the SCrENTIFIC
AMERICAN " All such personal inquiriesare print~
cd,as will be observed,in the column of ‘Business
and Personal,” which is specially set apart for
that purpose, subject to the charge mentioned
at the head of that column. Almost any desired
information can in this way be expeditiously ob-
tained.

[OFFICIAL]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending
June 13, 1876,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

A complete copy of any patent in the annexed list,
ncluding both the specitications and drawings, will be
urnished from this ottice for one dollar. In ordering,
pleasc state the number and date of the patent desired,
and remit to Munn &Co., 37 Park Row, New York city.
Alarm and extinguisher, tire, Nevins & Smith. ...
Alarm, portable burglar, N. W. Palmer.
Alarm recorder, clectric fire, H. Ennis..
Annunciator, eiectrical, C. W. Holtzer..
Auger, carth, D. N. Root..
Baby tender, T. Shaw
Baby walker, N. Nelson..
Bag holder, Brown & Colbert....
Bagholder, Shumaker & Moorhead.
Baggage scal, J. L. Harley.....
Bale ti¢, B. K. Fowler......
Bale tie, A. A. Goldsmith..
Bale tic, B. Hempsted
Bale tie, S. Palmatier.............
Bed bottom spring, S. Holman.
Bed bottom spring, W. P. Rhees...
Bed bottom spring, S. H. Reeves
Bedstead, book support, etc., A. M. Eastman
Bee feeder, W. E. Hamilton.
Bee hive, Elliott & Lucas..
Belt, voltaic, A. M. Dye....
Blackboard rubber, H. H. Burrington.
Blind stop, J. L. Crawford...
Boiler, circulating tubular, G. S. Faulkner.
Boiler, :team washing, A. S. Herr.........

178,660
178,553
. 178,750
. 178,641
. 178,67
. 178,680
. 178,548
178,721
. 178,682
178,766
. 178,754
.. 178,762
. 1B,
.. 178,665
. 118,716
. 178,560
178,671
. 178,147
. 178,765
. 178,614
. 178,611
. 178,594
. 178,739
. 17,517
. 178,525

Bonds, canceling machinefor, J. L. Harley...... . 178,76

. 118,768
... 148,598

. 178,918
178,745
178,819
. 178,534

Boots, ctc., driving nafls in, S. Harrfs..
Booty, etc., making, C. W. Collyer....
Bottle, smelling and perfume, H. Warner.. .
Bottle stopper fastening, E. Dreher................
Bottles, molding, A. R. Weber...
Bracket, wall, C. W. Latham

Broom machine, Walrath & Bronson (r)........... 7,17
Brush-making machine, J. M. Pickering.......... 178,556
Burial apparatus, L. H. Shular...... . 118,681

Burner, lamp, J. Curzon.......
Burner, lamp, J. Engle, Jr....
Butter package, W. B, White.
Button, W. Orr........ccuueeee
Button fastening, R. W. Huston..
Button fastening, A. T. Perrine 178, 355
Calendar and adding machine, W. Broomhall.... 178,506
Can, heating and cooling milk, M. Downey....... 178,610
Cun, refrigerating. J, G. Gimmy............. .. 178,761
Can, sheet metal, A. A. Chevallier-Appert.. .. 178,501
Can. sheet metal, J. F. Merrill...... .. 178,54
Can, etc, valve for varnish, D. T. Crockett. .. 118,601
Car axle box, J. M. Brosius............ .. 178,728
Car coupling, J. Davenport . 178,741
Car coupling, R. Loomis.... 178,78%
Car coupling, C. L. Storrs.. .. 178,811
Car coupling, S. Ustick... .. 178,817
Car coupling, W. L. Yohn.. . 178,828

. 178,602
178,615
178,693
178,552
178,719

Car, stock, J. R. McPherson..........ccooveveeinnnn 178,98
Car, strect, J. Stephenson (r) 7,116, 7,177
Cars, drawbar for railway, W H. Kelley.. ... 178,531

Carpet stretcher, E. W. Bullard . 178,593

Carriage bolts, making, J. B. Clark (r).. 7,167
Cartridge, W. S. Smoot . 178,683
Cartridge case, S. W. Wood " 178,698

Cartridge shell 3, machine for heading, S. W.WOod 178,825

Chalir, folding, G. McAleer . 178,791
Chalr, folding, W. C. Ovenden............c........e 178,663
Chairs, reclining, T. M. Brintnall..178,591, -720, -721, -725
Chalr, rocking, . J. Powers.. ceeee . 178,557

.. 178,783
.. 178,783
.. 178,82
. 178,60
. 178,79
.. 178,67
.. 118,807
.. 178,758
.. 198,516
. 1m,52

Chandelier, Carter & Browne.
Chandclier, A. Lang..
Chill, C. A. Wilson....
Christmas trec bracket, A. Danler
Churn power, C. W. Patton.....
Clamp, floor, G. G. Shaw......
Clod crusher, P. T. B. Smith......
Cloth cutting machine. . C. Gerard..
Clothes pins, making, J. W. Millet..
Cock, stop, S. P. Brower..........

Coffee mill, T. Strowbridge (r) L1
Coflin, F. H. Hfll............... .. 178,526
Comb, J. W. Fleischmann. .. 178,61

Cooker, feed, M. H. Beach...... .. 118,58
Cooker, feed, Olmstcad & Wilson. . 178,76
Cooker, stcam, N. Jewett 178,781

Corn and cotton cutter, etc., I. F. Harrison
Corn sheller. J. E. Lewis.
Corset, G. S. Bracher..

Corset, H. H. May.......cooviiiniiiinnninnnnnnnnn..

Corsets, eyclet springs for, G. 8. Bracher.. . 1TR I8
Cultivator, W. Wright.............cooiiiiiiiiinnnn. 178,826
Cultivator and seed planter, Spradley et al........ 178,808

Cultivator beams, bending, S. E. Drake
Curtain fixture, J. Collins,....
Cushion, upholstery, M. Elbert.
Damper, A. H. Norris..........
D.ce caster, G. R. Maclntire...............
Digging potatoes, etc., H. A. McLaughlin
Door plate attachment, Young, Reed & Shafer...

. 178,74
.. 178,512
. 178,613
.. 198,795
oo 1,587
. 178,542
179,699

Drying wearing apparel. .JJ. Braun (1).. 7,166
Duster, feather, J. L. Little (r. . 10m
Elbow machine, C. H. Amann. . 178,705
Elevator, E. R. Johnson..... . 178,63
Elevator, G. W. Reld.... . 178,802
Elevator, hay, E. L. Church,.. . 178,784
Elevator, hydraulic, H. E. Bathrick, . . 178,711
Elevator, screw, II. W. Latferty .o 178,647
Engine, rotary, B. Brauer.........c.ccocvieinnnnnn. 178,58)
Engine valve, direct acting, W. H. MeFaul. . 178,72
Engine valve geur, H. J. Behrens.......... . 178,714
Express call, Ringwalt & Lamprey..... . 178,674

Farrier's buttress, Gordon & Sleeper..
Feather renovator, De Witt & Ilite. .
Fence, A. E. Balleit..........
Tence, metallic, Walker, Devoe & Young.
Fence. portable, C. Reitz
Fence post, Clark...
Fence post, F. Suite:
Fence wire, L. B. King, Jr..
Fence wire, barbed, W. G. Allen .... 178,581
Fence wire, barbed, A. C. Deckcr ................. 178,605
Fertilizer and grain distributer, E. M. Willlams. 178,574
Filter for cisterns, J. M. Grove . 178,630
Fire arm, breech-loading, H. Egener .. 178,74)
Fire arin, brecch-loading, J. A. Heckenbach..... 178,637
Fire arm cartridge ejector, . W. Wood..... .. 178,84
Fire place, reversible, A. M. Ferguson.. .. 178,752
Fireshield, W. Murray............. . 178,659

. 178,627
18,7412
178,583
S 18,59
. 178,801
. 178,736
. 178,684
. 178,645

Flag, design for, W. A. Duff ¢r).. .. 1,138
Flue cap tastening, McMillen & Rydman.. .. 178,794
Fog signal, E. E. Mann.............. . 178,788
Fork, horse hay, E. T. Stoughton... 148,510
Fucl, decomposing water for, M. W, Hazelton.... 178,635
Fulling machine, C. . Coolidge .. 178,599
Funnel and measure, F. H. Winston.. . 178,697
Furnace, tire-heaiing, Studebaker & Hlnds. ....... 178,812
Furnace, water chill, Davis & Roberts.. . 178,513
Furnace straw feeder, F. X. Fischer. .. 178,518
Gas apparatus, portable, J. S. Thomas............ 173,688
Gas cockand valve, C. A. Gerdencelr.............. 178,759
Gas fitters’ hooks, making, W. A. Butler.. . 178,72
@Gas retorts, ofl feeding, J. Barbour........ .. 178,584
Gates, closing, J. . Reed .. 138,554
Glass, tempering, H. O’Neil. .. 178,797
Glassware, manufacture of, W. Beek.. .. 178,504
Glove, W. F. Foster, . . 178,520
Grafn binder, J. Garrar .. 178,757
Grain binder, S. D. Locke. ve.. 178,786
Grain, raking and binding, A. S. Harding (r).... 17,169
Grain tally, I>. Winsor... 178,823
Grate bar, W. T. Bate. .. 175,710
Grubber, E. Howell.... .. 178,521
Guns, recoll check for, A. G. Sinclair.. .. 178,806
Hame, L. Carr .. 178,732
Harrow, W. Taylor.... .. 178,686
Harrow, Tracy and Platt. .. 198,566
Harvester, S. D. Locke. .. 118,75
Harvester tinger bar, C. W. & W. W, Marsh...... 178,510
Harvester binder’s stand, C. W. & W. W. Marsh. 178,541
Harvester raising device, C. W. Marsh etal...... 178,539
Hat body, wire, A. Freshfield .. 178,625
Hat-pressing machine, M. A. Cuming............. 178,740
Hat sweat band, J. W. Valentine.. '
Heater, J. E. Gridley.............

Heater, sad {ron, R. Reid...
Heating apparatus, C. Ezard...

Heating apparatus, J. P. Gill.......

Heel-polishing machine, R. F. Burns 178,728
Hinge. gate, Walker & Devoe.... 178,568
Hog cholera, re nedy for, W. J. Galt.. .. 178,756
Hook, button, H, 8. Hurlbut.............. cenenaenes 178,778

© 1876 SCIENTIFIC AMERICAN, INC.

e r————
Borseshoe calk sharpener, Edmonds & Kenyon.. 178,748
Horseshoe machine, C. D. Bean. .. 178,508
Hose pipe coupling, T. Loftus... . 178,649
Hot atr chamber, J. G. Swisshelm.. 178,813
Ice cream freezer, E. G. Wheeler.... . 178,692
Iron, bath for treating, C. Ziegenhelm . 178,706
Jack, lifting, G. W. Hunter... . . 178,777
Jack ball and socket joint, W. v 178,702
Jar lifter, J. McLain . 178,655
Kiln, brick, E. W. Binghawm. 18,715
Knpapsack supporter, H. C. Merriam............... 178,545
Knob for vessel 1ids, C. Goldthwait. . . 178,626
Lamp, C. C. Bliss................ 178,588
Lamp, G. D. Burton. 178,505
Lamp, Hicks & Smith.. . 178,637
Lamp, C. F. A. Hinr{ehs.... 178,714
Lamp chimney. I.. D. Gunn. 178,521
Lamp, street, J. M. Bruce... 178,52
Lantern signal, H. H. Doty. 178,607
Last, J. R. Switzer 178,685
Last standard or support, J. W. Hnrt 178,633
Lathe, rake tooth, S. Bisbee L 174,087
Lift, fireman’s hydraulic. Renwick & Anderson 178,562
Lifting wachine, A. Fieht .. 178,62
Lock and key, J. J. Portuguez. .. 178,664
Lock, combination drawer. C. F. Barth .. 178,658
Mattress and furniture spring, J. Hegediis. . .. 118,770
Mcasure, liquid, J. .T. Roberts........... .. 118,803
Measure, liquid, J. W. Wilkinson. .. 178,573
Meter, liquid, F. A. Fowler............. .. 178,628
Meter, water, B. Fitts .. 178,829
Mill, crushing, ¥. II. Smith, .. 178,564
Mill, grinding, 1.. B. McDonald.. . 178,658
Millstone dress, Welch & Hann 178,820
Molding machine pressing bar, H. Bauer.. .. 178,712
Motor, reversible water, O. J. Backus .. 178,582
Motor, water. Crandell & Brower, . ... 178,787
Mowing machine, E. Webber., . .. 178,570
Music repository, ) C. Ward.. .. 118,691
Nail plate feeder, W. Koplin,............ .. 178,646
Navigator’s protractor, J. D. & ¢ .. 178,535
Nut lock, W. McLimens.................. .. 178,654
Ordnance projectile, J. G. Butler....... . 178,105
Ore scourer and amalgamator, W. H. Pattnn .. 178,551
Organ, reed, W. N. Manning............... < 178,600
Organ reed board and plate, T. Meinhold. .o 178,658
Packing for balanced pistdn valves, D. Dale. .+ 18,604
Pan, baking, II. K. Ford.... ............ .. 118,622
Paper clamp, Klein & Phillips.. ... 178,532
Papcr collar, extension, E. G. Cohen..... .. 138,51
Paper-cutting machine. A. Dougherty . 18,609
Papoer vessel, A. Wuensch., ., .. 178,827
Pen, fountain, H. H. Perkin oo 178,667
Pen holder. A. Cantrel..... oo 108,750
Pen rack, W. E. Thomas ... 178,814
Penrack and inkstand, E. ¢'. Hamilton, oo 1N632
Pendulum, compensating, ¥. Willman oo 178,695
Planoforte, J. Bliithner, Y AR 1
Pianoforte, C. F. T. Steinway .. 178,565
Pillow, fiitation. A. Degenhart. . 198,315

Pipe cutter, J. M. Evarta,.
Pistol, spring afr, A. C. Ca
Planter and cultivator, corn. K.
Planter, hand corn, J. Nitkey
Plow, feet, W. M. Towers
Plows, sulky, W. Henry..
Plow, sulky, J. B. Lalston.
Plumber’s trap, Adee & Fole
Pneumatic dispateh tube, E. Leayeraft. .
Portralits, incasing pocket, J. R. '\pplu_.nu‘
Powders, distributing, S. L. Allen .
Press, hay, P. K. Dederick...........

Printing press, registering, A. Dougherty.
Printing press, trimming, W. H. H. Clague

eo 104908
.. 198,703
18,514
.o 198,608
. 1IR507

Printing rolls, making. J. J. Juneway... 178,528
Pump, J.S. Adams................ .. 1801
Pump, bucket, chain, J. A. Churchill.. . 108,75
Pump, lift, C. FOX.......ccovviiiiiniiiiiiiiiinnn 173,624
Pump, rotary, R. B. Reynolds......... 198,672

Pumps, valvefor stcam, 1. Epping.. . 178,616

l’umps. valve for z.tcam. w. ll Laurie 178,648
198,644

allway gate, H (nuyh.ll .................. 178,624

Railway track, portable, M. d¢ M. v Martinez. 178,652
taflway water tank, 2. S. Duval .. 118,516
Rain watercut-off, L. U. & A, Crary, oo TINISN
Rake, horse hay, R. lloifhein, o 178,778
legister, M. D. Willlams .. 178,575
Registering, necdle board for, . 178,790
Roller, land, F. B. Iladley ......... . 178,681
Roofing, metallic, L. J. Holeton 178,639
Sadiron heater, R. Redd, ......... 178,561
Sails, reeting, J. W, Sharret .. 178,678
Sash balance, J. Waddcll.......... . 178,690
Sash fastener, G. A, Harris ... . 1522
Sash fastener, 8. McNinch.. . 178,543
Sash fastener, J. R. Payson... 178,606
Saw mandrel, J. T. Baggs.oooooiiiiiiiiiiiiiii... 178, 502
Sawmill, W. E, Hill.......... . 178,638
Saw, scroll, . D Westman 178,821
Saw table guide. Lewis & Barnes 17R, 830
Scale beam, H. L. Grisell........ .. 178,529
Scales, weigh, R. H. C. Rlea.. .o 178,678
Scraper, J. H. Holt.... .. 178,640
Screw-cutting tap, S. W. Martin . 193,651
Seal, mctallic, E. J. Brooks....... L 18T
Separator, grain, R. L. Downton. .. 178,743
Separator, grain, D. E. Fisher...... . 178,621
Separator, grain, llancock & Leaman (r......... 7,168
Sewing machine threaders, K. 8. Norcombe. 178,662 ,-661

79
o 178,753
. 1TR, 708

Sewing machine seam gage, k. Shaw. ...
Shingle-planing machine, J. Flint...

Ships, construction of, T. Allen
Shizt boson supporter, F. Korf 178,533
Shovel, dre, A. Bardell, < 1T8, 0N

. 178,618

sifter, ash, N. J. Felix .., .

S{gn, {lluminated, A. L. Brumtfield, .. 18,500
Skate, C. Brewster . 198,590
Skate, C. G. C. sfmpson.. 178,563
Smoke jack, Deeds & Bridwell 118,606
Soldering meachine, [ Hayes ........ .. 178,634
Soldering machine, W. I[. I. Howe . 178,642
Spaying instrument, J. L. Turner .. .. 178,816
Stove pipe clbow machine, H. Fisher .. 178,519
Stove pipe thimble, M. N. Cobb..... . 178,510
Stove water heater, J. E. Montell..... 178,547
Stove water heater, J. A. Frey......... 178,156
Straw cutter, L. Becker... .13
Straw cutter, L. Scotield... .. 118,676
Stud and button, C. N, Brown . . 173,726
Syringe, vaginal, J. T. l-uttrlck .. 178,59
Table, folding, G. Hess.............. . 198,72
Table lcaf support, Plcukharp & Shilling . 178,668
Tablet, writing, J. H. Hodder (r) .. 1,170
Tank regulator, H. C. Meyer...... 178,656
Telegraph rclays, Allan & Wallace... 178,578, -579, 178,580
Thrashing rods, cover for, W. R. Wilcox 178,694
Ticket case, C. N. Ayres.......ccoevveinnnnes .. 178,707
Tinning or coating metals, Morewood et al....... 178,65%
Tobacco packing case, L. M. Marburg............. 179,588
Trace carrier, L. Carr......c.ccoveveeiieenennes eeeees 178,781
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Trackclearer, J. T. Jensen ........cceeveveeennnnes 178,648
Track clearer, Temple & Miller . 178,687
Trues, C. Siedel.............. 8,804
Valve, H. R. Barker 178,709
Vehicleaxle and box, R. F. Pickard.. ... 178,800
Vehicle hub, J. C. Hendry........cooev + cvveennnn 178,772
Vehicle, spring, B. H. Otf8.......cccivviiniiinnnnns 178,798
Wagon brake lever, J. B. Sexton.. ... 118,805
Wagon, dumping, G. Kessler ... . 178,782
Wagon, road, A. B. Stickney.........cccceevinnnn. 178,804
Washstand, folding, J. W. Blakemore............ 178,716

Washing machine, Grandstaff & Washburn
Washing machine, W. A. West............. . 178,57
Washing machine, T. McC. Wilson.. 178,696
Washing machine, bofler, F. 0. Wenell........... 178,571
Watch key, J. C. Dueber.......coovueee .. 178,746

. 178,763

Watch, stop, H. A. Lugrin (r) . 7,132
Waterwheel, A. Edwards...... .. 178,612
Waterwheel, L. Johanneson .. 178,524
Waterwheel, H. Van De Water. . 178,567
Weather strip, 8. A. Rankin 178,670

Weights, rnlnlng and dropping, J. F. Crawford. 178,600

Wells, tubing, D. L. Newcomb...covviiieniiinnnnns 178,544
Windmill, W. T. Burrows .... .. 178,500
Windmill, H. Packer........ .. 178,684
Windmill, G.W. Worster... ... 118,576
Wrench, D, H. Javrard ....... . 174,780
Wrench, MeCormick & BaKer (F)..ooeeiiiiinen.. 18
DESIGNS PATENTED.
9,385, —GLAKSWARE.—J. Bryce, Plttsburgh, Pa.
9,836.—FIREMAX'S CAP.—E. Calrns, Jersey City, N. J.

9,387.—SraTcE.—W. L. Elting, Brooklyn, N. Y.
9,838.—BrsT.—D. M. French, Newburyport, Mass.
9.389.—HINGES.—O. 8. Garretson, Buffalo, N. Y.
9,340.—GiyMPs.—J. Graham, New York city.
9,341.—BapaE.—W. Hart, Philadelphia, Pa.
9,842.—EAR RiNG.—J. I. Knight, Philade'phia, Pa.
9,843.—C0OK RANGE.—(G. A. Wells ez al., Troy, N. Y.
9,343.—FORR HANDLES, ETC.—L.R. $. White, Waterbury,
Conn.

[A copy of any one of the above patents may be had by
remitting one dollar to MUNN & Co., 37 Park Row, New
York city.

SCHEDULE OF PATENT FEES.
UneachCaveat.....oooiviiiiiiiiiis s eee seeenened
Oneach Trade marK.......ccoviiiiiiiiiiinnennnnns 500G
On filing each application for a Patent (17 years). ...
On issuing each original Patent.
On appeal to Examiners-in-Chfef....

On appeal to Commissioner of Patents..
On applicationfor Refssue.........cocoeveiiiiieieeienns
On filing a Disclaimer.......c.ccoovivviiiiiinnnnnnnnnnn.
On an application for Design3}¢ years)..
On application for Design (7 years).... oo
On application for Design (14 years)................ ooe

Advertisements.

Inside Page, each insertion - - - 73 cents a line.
Back Page, ench insertion - - - $1.00 a line.

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tizements must be received at pubdlication office ax early
ux Friday morning to appear sn next {ssue.

SS==UM.CARPENTER E—iiiiiiin

MANUFACTURER OF FIRST CLASS TAPS AND
DIES, Pawtucket, R. I.

AHMSTBONG S HEATER, FILTER,
AND LIME EXTRACTOR combines the
greater etlicacy in heating, condensing,
and filtering impure water. It removes
and prevents scales by supplying Bollers
with pure water, Willsave nscosf. in fuel
within one year No oneshould use steam
boflers wit| our. one. Also Manufacturers
of the Perkins Stationary
Steam Fire Pump, reliable
for any service, fully guaran-
teed. For particulars and cir-

address BAUGHMAN,
CURTIS & Co., Manufacturers,
Toledo, Ohio’

En Men 1o t'avel and sell govus 10
denlers. Nopeddiing. %80 a

WAN e th, hotel and travellug eXpensed

oald Mosrior MaNuracTurinG Co . Cine nnatf oblo

EPILEPSY OR FITS.

A SURE CURE FOR THIS DISTRESSING COM-
PLA INT is now made known in a Treatise (of 48 octavo
r ﬁ( %) nF orelgn and Native Herbal Preparations, pub-

ished hy Dr. O. PRELPS BROWN. ‘The Prcscrlpﬂon was
discovered by him in such a providential manner that he
cannot conscientiously refuse to make it known, as it
har curced everybody who has used it for Fits, never hav-
ing failed in a single case. The ingredients may be oh-
rained from any dru ist. A copy sent free to all a| ‘gpl
cants by mafl. ress DR. 0. PHELPS BROW
Grand Street, Jenwv Cltv. N.J.

AN ENT

{OLD ROLLED
SHATFTING.

'l‘he fact that this shafting has 75 per cent greater
strength, a finer finish, and is truer to gage, than any

vther in use.renders it dly the most

We are also the sole manufacturers of the LELEBBATE!)

(,ou.ms PaT. CoUuPLING, and furnish Pulleys, Hangers,

of the most approved st&les. Price list maliled on

ltoe e JONES & LAUGHLINS,

T Streer,. 2nd and 3rd Avenues, Pittsburgh, ' Pa.

S. Canal Street, Chicago, I

¢ Stocks of this shamng in store nnd for sale by
FLLLER DAN & FITZ Boston, Ma:s.
GEQ. P mbers 8t., N. Y
PI ERCE & WHALING ansukee. Wis.

(Alno wdmlv.- to Cen-

nnhl Grounds ) and_return,
fromany tinthe U. 8. eas!
ofUtah. This comeswithinthe
of ervery Asl"'r of

EEKLY, in
BB 2 e Lend
0! ever (]
our lddreu postal card for cchNVASStR.' 3
hree-cent Stamps ir 8] %p $nper 18 desired,
Address s. CL| arren 8t.. New York.

$5 to $20

imen
CAS &

perday at home. Sampies worth $1
free. S1INSON & Co., Portland, Me.

F. & JOHN BARNES,
anufact f B. °
patentroo-l*‘-“p?)" VER MACHINE-

CROLL SAWS LATHES,CIR-
8, etc .at Cent ennll_lllll.

12. Locntlon, B, 8, 51.
only 00t power macninery wlmont
dead centers. $1,500 to $2 00v per
year made using these mac] nes.
' H‘Sen Or ILLUSTRATED CATA-

LOGU:
ROCKFORD
WINNEBAGO COUNTY, ILL.

BOOKS

ON

AND
STEAM BOILERS.

* 02
ARMSTRONG.—The Construction and Manage-

ment of Steam Bollers. By R. Armstrong, C.E. Flfth
edition, {llustrated 5
BAKER.—The Mathematical Theory of the Steam
Engine. With rules at length, and exam lesworked

out for the use of practical men. By T. r, C.E.
With numerous dia rams. Sixth edmon Revised by
Prof. J. R. Young. 12mMO......cccevvunnnnninnnens 5 CtA.

BURGH.—Practical Rules for the Proportions of
Modern E §lnes and Boilers for Land and Marine Pur-
poses. Burgh. 12mo, cloth..... 500Ca000G .50

BOURNE —Recent Improvements in the Steam
Engine, belng 8 Supplement to the ‘¢ Catechism of the
Steam Engine.’ ’ By John Bourne. New edition...$1.50

CLARK.—An Elementary Treatiseon Steam & the
Steam Englne stationary and Romble By D. Kinnear
Clark,C.E. With numerous {llustrations, 12mo...8$1.75

CAMPIN.—A Practical Treatise on Mechanical

Engineering; comprisingmetallurg s 11 custing,

STEAM PUMPS.

FIRST PRIZES, VIENNA. PARIS, NEW YORK,
BALTIMORE, BOSTON.
Send forcirculsr of recent atented improvements.
THE NO ALK IRON WORKS.
South Norwalk, Conn.

ACHINERY OF IMPROVED STYLES FOR
makin SHIVGLES BEADIN
also GUAGIg THES for TURNIN
makers of Laws Pat. Bhlnﬁle and Headlng sawln
chine. Address OR & CO., Lockport,

IDGE’'S8 FOOD FORINFANTS & INVALIDS {sthe stand-

ard preparation of its kind in England and America.
For the Best and

est]saddress THE

UNCHING heaps
DROP PRESSES. $ibanaek FEESS CO-.

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.

In Stock, and for Sale by
WILLIAM SELLERS & CO.,

Philadelphia, and 79 Liberty St., New York.

Price lists and pamphlets on icati

forging, tools, workshop machinery, mechanical man-
ipulation, manufacture of steam engines, etc. 8vo.
ustrated with 29 plates and 100 wood engravings......
COLBURN.—The Locomotive Engine. Including
a description of its structure, rules for estimating its
capablilities. Illustrated, 12:no $1.25
LARDNER.—A Rudimentary Treatise on the
Steam Engine, for the use of beginners. Dr. Lard-
ner. Eighth ednlon, {llustrated, 12mo, ﬂex ble..50 cts.
MCDOUGALL.—The Relative Merits of Simple
and Compound Engines, as apPlled to ships of war.
Prize ssg by Nell McDougall, C.E. Illustrated b
AIAZramS. BVO...oovierenninniiiiiiierieieecesiennaenns $2.
MAIN AND BROWN.—The Marine Steam Engine.
‘With numerous {llustrations. In one vol., 8vo........ 25

MAIN AND BROWN.—The Indicator and Dyna-
mometer. With their practical applications to the
steam engine. Iilustrated, 8vo

MAIN AND BROWN.—Questions on Subjects con-
nected with the Marine Steam Engine and Examination
Papers. One vol., 12mo, cloth $1.50

NORRIS.—A Hand-book for Locomotive Engi-

neers and Macbinists, comprising the Proponlons and
calculations for construct| locotuot ves, manner of
setting valves. lllustrated, 12mo, cloth......... $2

PROCTOR.—A Pocket-book of Useful Tables and
Formul®e for Marine Engineers. By Frank Proctor,
Pocket-book form, 18T4.....cooiiueinnniiiiiiiinnenannes $2

TEMPLETON.—The Practical Examinator on
Steam and the Steam Engine. 12mo................ $1.25

WATSON.—The Modern Practice of American
Machinists and Engineers, mcludlng the construction,
application ana use of drills, lathe tools, cutters for
boring cyiinders and hollow work generally, with the
most economical speed of the same; the results verified

tloor, Fc her with workshop management, economy
of manufacture. the stean engine, bollers, gears, helt—
ing, etc. &6 engravings. 12mo $2.50
WILLIAMS.—On Heat and Steam. Embracing
new views on vaporization, condensation, and explo-
sions. Illustrated, BvO.........ccvvvnnnnieiiiiinens .50
WILSON.—A Treatise on Steam Boilers: Their

Strength, Construction, and Economical Working. By
1lgobert Wilson. Second revised edition. In one vol*s

37" The above or any of our books sent by mafl, free
of A)outage at the publication price.
select i1st of books on Steam and the Steam Engine,
with prices, sent free upon application.
Our new and enlarged Catalogue of Practical and Scien-
tific Books, 96 pages. 8vo, sent free to any one who will
furnish his address.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISRERS, BOOKSELLERS AND IMPORTERS,
810 WALNUT STREET, Phlladelphla

Stubg’ Files, Tools & Steel.

Machinists’ Fine Tools. Jewelers' and
Engravers' Supplies, Lathes.

Vises, Taps and Dfies amers
orills, Files, and small 'l‘ools of all kinds,
for amateurs or practical workmen. Hu-
mery Pnper, Grobet’s
Agent
Beu, and
Mm{%{m
York,

STEAM ENGINES FOR  SALE.

I offer the following very superior Todd & Rafferty En-
flnes for sale at grestlf reduced prices: One 18x36, one
4x18 (sawmill), one 12x14, one 11x24, one 10x24, one §x20
one 7x16, one 5x10 on legs, one 8x12. portable one leb.
double hoisting; all first class and entirely new. Also
various sizes and kinds of Bollers. I will also furnish

cification: and estimates for all kinds of ropeand bag-
ging machinery. Send for descrlptlv’lg circularand price.

dress . C. .
10 Barclay St.. New Yark. or Paterson, N..J.

BR. CHASE'S Family Physician and
S!Gﬂll I!GHPT lllﬂl is the only New

cheapest in the market.
103 Fulton St., New

by actual prnctlce at the lathe, the vise, and on the’

BLAKE'S PATENT
Stone and Ore Breaker

Crustiesall hard and Brittle Substances to
any required size. Also, any kind of
STONE for ROAD! for CONCRETE, &cC.
Address BLAKE CRUSHER CO.,

New Haven, Conn.

DVERTISERS DESIRING 10 REACH COUN-

TRY readers cando 80 in the cheapest and best mant

ner by using one or more_sections of Kellogg's Grea-

Newspaper iisw and State Divisions. Good medium for

Patentees. For {llustrated catalogue and colored map,
address A. N. KELLOGG, 79 Jackson 8t., Chicago, Ill.

$1 Z a day at home. Agents wanted. Outtit and
terms free. TRUE & Co., Augusta, Maine.

THE BASTET MAGI\E’I‘IC ENGINE,
'or running Sew-
lng Machines,
%?mt;s, P (1)1 mps
owing rgnns,
and for all light
work. 1-8to
ower. Oneof the
Greatest Labor
Savers of Modern
SIMPLE—

MICAL. No TrRoU-
BLE—No DIRT—
No FaTicUe—No
DANGER—NOFIRE
—No EXPLOSION.

Send stamp for
circular. Agents
r.mocERS: wnnted In every

Patenta for Sale. THE BASTET MAGNEBITC ENGINE
CO. Oftice, 1104 Arch St., Philadelphia, Pa.

TO ELECTRO-PLATERS: JEWELERS, AND
WATCHMAKERS,

BATTERIES, CHEMIUCALS, AND MATERIALS, in
sets or slngl with Books of Instruction for Nickel,
Gold, and Silver Plntllif 'HOMAS Manufac-
turing Electrician, 19 Bromfield Street, Boston, Mass
Illnstrated Catalogue sent free.

The HOADLEY

PORTABLF STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND

BALANCED VALVE.

THE BEST »°MOST ECONOMICAL ENGINE MADE
SEND FOR C/RCULAR.

Thed.C.HOADLEY CO. LAWRENCE. MASS.

STATE WHERE YOU SAW THIS.

ELOCIPEDE CARRIAGES, OF LIGHT CON-
struction, fast g Ey hand cranks;
alsoby foot treadles. lustrn.ted ln SCI NTIFIC AME-
RICAN SUPPLEMENT No. 8. To be had at this office
and of all news agents. Price10 cents.

o N CLU CHES Cr»
TN VATORS,
VOLNEY W.MASON & GCO.PROV.R.I

At Centennial Exhibition, Machinery Hall, D. 9, 66.
Also atentrance to Pump Annex.

MAYO'S PATENT BOLT

E. M. CUTTER.
Bolts and Bolt Ends of every description made to or
der. Send for Circular, Cincinnati, Ohio.

Gardiner's Pat. Bantmg & Squaring Abtachment

'R. ae STATE & CO., Springfield, Ohio.

‘W. Chase, author of Dr.

Chue's fnmous Beooipu. ete.
of a reprint of the old book in imita-
O
$77¢

tion of the genuine new book here
announced: 8ells at sight. nts
T, e e SR
8

TOLEDO, Ohio, Sole Publis !

JATENT DOUBLE ECCENTRIC CORNICE BRAKK
Manufactured b THOMAS & ROBINSON, Cindin-
nntl. 0. B8end for ()i;'c
SPARE THE (,R()'.l‘()'Nrdc Si\)VE THE COi'i.

A WEEK to Agents, Old & Young, Male & l"e-
furnlshed to large consumers of Croton nnd Ridgewood
Wat: WM. D. ANDRE

male, in t.hclrlocalit Terms & 0[?’1‘1"1'1‘ FREE.
Address P. 0. VICKERY & CO. » Augusta, Me.
WS & BRO., 414 Water St. ,N.Y.
who control the patent for Green's American Drlven Well.
class Particul t free.
5250 3 R AR (o Addren

HOW TO MAKE SPIRAL SPRINGS. By
ic!

A MONTR--Agents wantea every:
where.  Business honorable and firs:

J Rose. With three engravings of the tools,
h are easlly made, and complete
for working,
10 cents. Contained UPP :
MENT No. To be this office and at all News

Stores throughout the country.

an ¥

Small Tools of all kinds; also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of
Small Lnthes En; v;llnes Slide Rests, &c. Catalogues free.
GOODNO TMAN, 23 Cornhill, Boston, Mass.

ical dlrectlonn

Hardening and Temperin,

nﬂgmnn'unc AMERICAN
at

includi;

Planing ;;;dn Nfﬁatching

and Moldin, Machlnen. Gray and Wood's Planers, Self-
oiling S8aw rs, and other wood-work!mz machinery

8. A. WOOD'S MACHINE Co., leeny 8., N. Y.
Send for Ci 172 High £t., Boston.

ELECTHIC BURGLAR ALARMS, Hotel and House
Annunclators ,C all Bells, Signaling A pparatus.Cheap
Teleg.Inst’s,Batt’s,etc. TEL.SUPPLY Co..Cleveland. O,

IRON rLANING MACHINES A SPECIALTY.
C WHITCOMB & CO., M’f'rs, Worcester, Mass.

WO00D, TABER & MORSE,
Eaton,

adison

Nn Yl’
MANUFACTURERS OF

B} STEAM ENGINES,

Portable, Stationary,

and Agricultural.
Hundreds inuseln Shopu. Print
ing Rooms, Mills, Mines, and o
Farmsand Plnntatlons. for Grain
Threshing, Food Cooking for
Cotton Ginning, Saw-

Stock,
L i ing, &c.
§& Circulars sent on application.

FOR

ALL I\IND\ OF MACHINERY—A

REVERSIBLE
HOISTING ENGINE
ST A LLELEEORES:

eap, 8 e, durable, and effective.
B R Boh M6 02 8 e sl v
’ SA.FETY HOISTING
achinery.
BROS. & CO.
No. 348 BROADWAY. NE YORK ¢
No We will start you ina .asiness you
an make $50 a week witnout capital
M o N EY essy and respectable for either sex
Agents’ Supply Co., 261 Bowery, N. Y
Pond’s Tools.
ENGINE LATHES, PLANERS, DRILLS, &c.
Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W. POND, Weorcester, Mass.
DO YOU Male or Female. Send your ad-
dress and get something that will brin
WANT ou in hongrnblynover $150 a month Shice
MONEY nventors’ Union, 17 Greenwich St.,
New-York.
Lathes, Planers, Sha apers, Drills,
Gear & Bolt Cutters, &c. E.G ,Newark, N. J .
STEEL NAME STAMPS—Post paid for 18c.
STEEL STAMP Wonxs, 218 Chapel St., New Haven,Ct.

er letter.

; Boult’s Patent

Reverse Motion

Paneling, Variety

Mouldlng and

Dovetailing
Machine

cuts Panels o;

a.nx design or

style of mould in

the solid wood

with neatness

and dis atch. Is

rst class

% i-haper Edge

and Scroal

Moulder.

Does general

Dovetalling with

thick or thin
stuffs. Simple

& Send for Pamphlet and
Sample of wo!

Improved Sond Steel Cutters for
all kinds of Variety Moulders
gmd: to order, and warranted

y t

B. C. MACHINERY CO,
G M e i Glien.

P. BLAISDELL & CO.,

‘Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drill
other first-class Machinist’s Tools.

and

S0LID WEALTH!

$600,000 IN GIFTS!

IF" @randest Scheme ever Presented to the Public! &3

A FORTUNE FOR ONLY $12.

THE KENTUCKY
CASH DISTRIBUTION COMPANY

authorlzed g }aeclal nct. of the Kentucky Legislature,
for the beneiit of the Pub) hools of Franktort,
will have the First of their seﬂes of Grand Drawings at
l‘i‘l(‘)‘l'{"(l‘)n HALL, in the CITY OF FRANK-

THURSDAY, AUGUST 31, 1876,

on which occasion they will distritute to the ticket hold-
ers the immense sum of

$600,000!

Thos. P. Porter, Ex-Gov Ky., Gen’l Manager.
POSITIVELY NO POSTPONEMENT!

One Grand $100,(
ne Girand . 30,0
ne Grand 25,0
ne Grand 20,
ne Grand 10,
ne Grand e . s
go ] Gifts of 81,000 each.. ,
0 Cash Gitts of 00 each y
00 Cash Giitts of 00 each
00 Cash Gi f 00 each N
200 Cash Gitts ot P each. y
0 Cash Gitts of 100 each..... s
10,000 Cash Gitts ot 12 each..... 1:2¢
Total, 11,1536 Gifts, All Cash........ 600'000
‘Whole ti k 17 algkllfil: by TICgE'Il:tse $3; 9 Tick
ole tic e s. alves. uarters, $3; ckets,
100 kets, $500; 953 Tickets,

1,000. (1)0 Tickets at $1 eac
Hon. E. H. Taylor, Mayor of ankfort. the entire
board ‘ot City Councilmen, Hon. Alvin Duvall, late
Chief Juatlce of Kentucky, and other distinguished
citizens, together with such disinterested persons as
the tlcket holders present may designate, will superin-
tend the drawing.
Remittances can be msde by Ex reu. Draft, Post-
oftice Money order or 5‘ er, made able
to KENTUCKY CASH ISTRIBUTIdN ;Av
All communications, orders for Tickets, nnd appllcn-
tions for Agencies should be addres ed to

08. P. PORTER,
General Mnnnfer. V'l."m ort, Ky.

General Eastern Auuns, 710 Brondwn), N. Y.

ly to
. HILLS, 51 Cortlandt St. p%ziw York.
W) ONLY, FOR THE
b16 [0) CENTENNIAL
inder 214,

PROVED AIR PUMP. Cylin-
ybwheels 12 inches, 160 strokes per

minute, double acting, noiseless, unafiected b
dust or grease. 4 other sizes, trom $12 to 350y
'~ Sent on receipt of price. LS EINDEL, 460
Dﬂlwyn St.. hllu elphia, Pa.
'ACTORIES TO LET,AT HAVERSTRAW,N.Y.,
on Hudson River.—Two large Brick Factories, re-
spectively 8 stories, 94x30, with extension 1 story 97xs5,
and 3 storfes 90x3%; abundant water power in each; tur-
bine and overshot wheels Rallroad and Steamboat Com-
munlcation with New York. For psrticulnrs. address
JOHN PECK, Haverstraw, N. Y.; or apply at rallroad
otfice, 84 Broadwav, where photogrnphs and full descrip-

tion may be had

Wood-Working Machinery,

Such as Woodworth Planing, Tongueing, and Groovlng
Machines, Danier’s Planers, Richardson’s Patent. Im-
grmcd Tenon Machlnes. Mortising , Moulding, and Re-
Saw Machines, ana Wood-Wor! ng Machinery gene-

rally. Manllfactur(-d {.
WITH RUGG & RICHARDSON,
26 Sallsbury Street, Worcester, Mass.
(Shop formerly occupled by R. BALL & CO.)

© 1876 SCIENTIFIC AMERICAN, INC.

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extra lengths and quality, from 3-16th thick up, planed
and unplaned. Also, full stock of HARD-WOOD LUM-
BER and VENEERS, MAHOGANY, SATINWOOD
ROSEWOOD, WALNUT, &c.

Inclose Stamp for Cutalogue and Price-List.

Geo. W. Read & Co.,

186 to 200 Lewis st.,t.5th & 6th sts.,E.R,N. Y

OR SALE—9x12 in. Woodruff & Beach, 11x36

Corliss, 8x121n. & 5x7 in. Slide Valve Eng!nes. Loco-

motive Boﬂers. Proﬂlln Machine, Shapers and Planers.
E. LAR 48 Bcekmnn St., New York.

AN UFACTURERS AND PATENTEES hav-

ing useful articles, suitable for the Hardware Trade

and desiring aid to manufacture and introduce the same
ress P. y, C8! Co., Buffalo, N.Y
Small samples may be srnt, same to be returned{f dellred
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Qdvertisements,

aide"MiGe 121zl o il FRONG Uik,

Engravings may head advertisementsat the same rate
ver line, by measurement. as the letter press. Ad-

8 must be received at publication office as

early as Friday morning to appear in next {ssue.

Portland and Keene’s Cement.

From the best London_Manufacturers. For sale by
S BRAND, 85 Beekman St., New York.
A Practical Treaise on Cement turnished "or 25 cents.

SCHLENKER’S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.

HOWARD IRON WIIRI(S,

Buffalo, N. Y,
§& Send for Catalogue._g&0

FOR SALE—BORING MILL, TURN
t., $2,250: 30 in. Radial Drill, Buck eered 53

Combined Punch and Shear. 8900 181; n. laner,

all new. 2 in. 8 ft. Planer, $560; ﬁ ft. Lathe,

$40, 2d hand— s.t SHEAR\[AN S MACHINL Y DEPOT,

309 Arch Street, Philadelphia, Pa.

ATHE DOGS EXPANDING MANDRELS, STE‘I;IVL

lsnﬁp ,for Machinfsts, Manufactured by C., W.
LECOUNT,So.Norwalk,Ct. Send forreduced Price List.

EUREKA LATI-IE $9.

ver

\
WITH FOOT POWER, $135.
& Sendfor Circular. Manufactured only by the

EUREKA M’F’G CO.,

171 Devonshire St., Boston, Mass.

Planing & Matching.

Mouldin Re snw ng. and Tenoning Machines. Scroll
Saws an nera Working Machti nel‘;y
JOHNB. CHENCK’S SONS § Matteawan

Send for Catalogue. 118 Liberty Et “ N. Y. city.

IG PAY to sell our RUBBER PRINTING STAMPS.—
Terms free. TAYLOR & CO., Cleveland O.

[ESTABLISHED 1846.]

Munn & Co.'s Patent Offiees.

The Oldest Agency for Soliciting Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS have been secured through this
agency, at home and abroad, than through any other in
the world.

They employ as their assistants a corps of the most ex-
perienced men as examiners, specification writers, and
draftsmen that can be found, many of whom have been
selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors haveavailed them-
selves of Munn & Co.’s services in examining their in-
ventions and procuring their patents.

MUNN & CO., in connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-

Scieutific Jmevican,

Diamond Solid Emery Wheels.

PRICES—6x34. $1.25; sxl 8225 12x13¢, $5.50; 16x2, $12.50;
18x2, $16.00; . $19.50; 24x3, 842, All 'other sizes at pro-
portlonate prices, Fastcutting, free from glazing,
are the best Solid Emery Wheels. Give d sm‘ of
in your order for wheel+. Emery Grinders unequalled b
an iu the world. Address AMERICAN TWIST DR!

» Woonsocket, R. I.

IRON |
BrAMS & GIRDERS

HE UNION IRON MILLS, Pittsburgh, Pa.—
The attention of Engineers and Architects is called

to our improved Wrought-Iron Beams and Girders (pat-
ented), in which the compound welds between the stem
and ilnng 8, which have proved so objectionable in the old
mode of msnufscturing,sre entirelyavoided. Wearepre-
cared to furnish all sizes at terms asfavorable as can be
obtained elsewhere. For descriptive litho giraph , address
Carnegie Brothers & Co.,Union Iron Mills, Pittsburgh,Pa.

W. C. DUYCKINCK,

IMPORTER, MANUFACTURER, AND DEALER IN

Railway, Machlnlsts ,and En-

gineers’ Supplles.

30 and 32 JOHN STREET,
P. O. Box 4101. NEW YORK.

ASKELL’S THREE CYLINDER PUMP-

Hand or Power. Cheaper than a Stenm Pump.

‘Wi outwear a Rotary Pump—do more work, with less

power, t.hs.n any othér pump. Not liable to get out of

order. blacksmith can repair it. Adapted to any
kind of hs work. Send for Circular

HASE MACHINE COMPANY, Boston, Mass.

DOWN TO $8.00.

The ‘‘Danbury’’ Drill Chuck—the ‘‘old reliable,’’
greatly improved,now all solid cast steel, jaws strength-
ened 100 per cent. Always best—now Best and Cheapest.
All Hardware and Machinery Stores sell them. The
HULL & BELDEN CO., Manufacturers, Danbury, Conn.

THE HEALD & SISCO
Patent Centrlﬁlgal Pum S.

Ve RTICAL & HO
Firat Premmms at New Orleans Lincinnati snd New
ork. *“ Medal f ward,’
American nst tute
Perfect satisfaction guaranteed. The cheapest simplest,
strongest. most efficlent and popular Pump fn use, for
mptyl; f -docks, Coffer-dams, etc., and for use in
$anes Milin. anneries ,and Factorles STEAM PUMPS
very low,for Wrecking. Dred; fing ting. etc. Illus-
trated pamphlet. free. Near 000 re erences to actusl

lads testl dre
cuBtOmer AL sx%%cc"gofs Baidwinsville, N, Y.
OGERS’ TANN ATE OF SODA BOILER

SCALE _PREVENT
ROGERS & CO., Madison, Ind.
I Send for book on Bofler Incrustation.

M, SELIG JUNIOR
Importers of American Machinery,

*l‘ools. A cultural

Implements, Wholesale and Export Hardware and Ma-
chinerv Merchants. Est’d 1
LONDON, ENGLAND, and BERLIN, GERMANY.

Asbestos Roofing, with the improved White Asbestos
ir e Proof Coatimz for steep orflat Roofs in allclimates.
o8 Roof Coating, for old Leaky Roofs. ,
8| -..-m- ﬁ ment, for repairing Leaks on Roofs. -
oot Paint, for Tin Roofs, Ironwork, &c.
m-m- Paints—all colors—for structural purposes.
oof Co! or wood work, &c.

Steam Pipe and Bo ler Coveri nﬂ'e.
gl bestos Steam Packing, flat and round. izes.
heatlsin Felts, Vermin-Proof Lin| %

hese articles are ready for use, and can be essily ap-
plied by nn; one. Send for Pamphlets, Price Lists, &c.

JOHNS, 87 Muden Lane,N.Y.,

Established 1858.

atentee and sfanufactarer.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off En,
Patent Tubular and Flue Boilers, Plain Slice
1ionary, Hoisting, and Portable Engines,
kinds, Pumps, Mill Gesrlng. Shsfting
Tow Oakum Bsifginﬁ JRope, F' and H Machinery
Agents for the New Haven Msnuiact.urin o ’s Machin-
ist’s Tools, for Judson’s Governors and_8top Valves,
Sturtevant Blowers, and Differential Pulley-Blocks.
WAREROOMS, 88 LIBERTY STREET, NEW YORK.
WORKS, PATERSON, NEW JE

ne, Lowe's
Valve Sta-
Boilers of all
&c., 8ilk,

ificati and attend to filing applicati
in the Patent Office, paying the government fees, and
watch each case step by siep whilepending before the ex-
aminer. Tbis {8 done through their branch office, corner
F and Tth streets, Washington. They alro prepare and
file caveats, procure design patents, trademarks, and re-
issues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish copies of patents, and, in fact, attend to
every branch of patent business both in this and in for-
eign countries.

A special notice {8 made in the SCIENTIFIC AMERI-
CAN of all inventions patented through this agency,with
the name and resid of the p Patents are of-
ten sold, in part or whole, to persons attracted to the in-
vention by such notice.

Patentsobtained in Canada, England, France,Belgium,
Germany, Russia, Prussia, Spain, Portugal, the British
Colonfes, and all other countries where patents are
granted, at prices greatly reduced from former rates.
Send for pamphlet pertaini: 1ally to foreignpatents,
which states the cost,time granted,and the requirements
oreach coyutry.

Copies of Patents.

Persons desiring any patent issued from 1836 to Novem-
ber 26, 1867, can be supplied with official copies at rea-
sonable cost, the price depending upon the extent of
drawings and length of specifications.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the drawings
and specifications, may be had by remitting to this of-
fice 1.

A copy of the claims of any patent {ssued since 1836 will
be furnished for $1.

When ordering copies, please to remitforthe same as
above, and scate name of patentee, title of invention,
and date of patent.

A pamphlet containing the laws and full directions for
obtaining United States patents sent free. A hand-
somely bound Reference Book, gilt edges, contains 140
pages and many engravings and tables important to every
patentee and mechanic, and 18 a useful handbook of ref-
erence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.
BraNCE Orrioa—Lorner F and 7th Ntreets, Wash-
ngton, D. C.

MACHINERY,

IRON & WO0OD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &c.
&c.” Send for Nlustrated’ Catalogue and Price List.
GEORGE PLACE,
General Agent for the TANITE CO.’S SOLID EMERY
WHEELS D EMERY GRINDING MACHINERY
121 Chambers & 103 Reude Sts., N. Y. City.

RON BRIDGE BUILDING—A complete de-
scription, with dimensions, workin lrswin , and
gv spectives of Girsrd Avenue Bridge, Philadelphia, Pa.
ith i’oundstions o ers. Ten engr.sv ng Price 30
cents. ~ Con d 4 of SCIENTIFIC
AMERIOAN SUPPLEMENT, l) cents per copy. To be
ad at this office, and of all news agents.

N. F. BURNHAM'S

1874 TURBINE

Water Wheel

Has DISPL A CE D hundreds of other
£ Turbines, but HAS NEVER BEEN 1.

SELF DISPLACED Pamphlet Free.
. Burnham, York, Pa.

CREW PROPELLERS, THEIR SHAFTS AND

The Scieatific American

REFERENGE BOOK.

A Bound Book of 144 Pages, for 25c¢.

On receipt of 25 cents, we send by mail, post paid, a
copy of a handsome little bound volume entitled the SCI-
ENTIFIC AMERICAN REFERENCE BoOOK, containing 14
pages {llustrated with engravings, and forming one of
the cheapest and most vslusble books of condensed re-
ference ever printed. Among its contents are:

1. The Censns of the United States, by States,
Territories, and Counties, iz fuil,showing also the area
of the several States.

2. Table of Occupations.—Showing the principal oc-
cupations of the people of the United Sta and the
number of persons engsged ineach oc(-upstion. Com-
plled from the last Cen

Table of Cities lnsving ovor 10,000 inhabitants—Com-
piled from the last Census,

The Patent Laws of the United States in full.
Witll Directions How to Obtain Patents, Ofticial Rules,
Costs, etc.; Forms for Applications for Patents and
Caveats; Forms for Assignments. in whole and part;
Licences; State, Town, County, and Shop Rights; Di-

ections How to Introduce and Sell Invent ons; General

Principlcsnppl icable to Infringements; Syno) 818 of the
Patent Laws of Forelgn Countries, Costs, Procedure

Rights of Employers and Employees in respect to In~

ventions; State Laws concerning Patents.

4. United States Trade Mark Registration, show-
ing the Trade Mark.-Law in full, wlt.h Directions for
Registering T'rade Marks, Costs, e

5. United States Copyright an for Labels, in
full. With Directions, xpe%ses,et or La ’

6. The PrincipalMechanical Movements. De-
scribed and illustrated by 150 small diagrams, of great
value to Inventors and Designers of Mechanism.

7. Geometry, as Applied to Practical Purposes.
llustrations.
The ModernSteam Engine.—With en, 1grsvingz.
showing all the parts, names, etc., and a brief history
of the Invention and Progress of Steam Power.

9. Horse Power.—Simple and plain rules for Calcu-
lating the Horse Power of Steam Engines and Streams
of Water.

10, Kn ots.—Present.iuli engravings of 48 different
kinds of Rope Knots, with explanations as to tying.

11. Tables ot Wei%v and Measures.,—Troy
Welght; Apothecaries’ eiﬁht Avoirdupois, or Com-
mercial Weight French Welghts; United Stites Stand-

rxl Measure; Land Measure; Cubic M H
uid easure ; French

Square Measure;

ic, or Solid Measure; Messurinﬁ Land by Weight,

with engraving of asect{on of the ,‘,‘"“"' and a sec-
tion of the F'rench rule, of equal lengt

1‘2. Valuable Tables
(1) Tableof the Velocity and Forc? of the Wind.
(2) Tableof the Specific Gravity and Weight per Cu-
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