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BAND RE-SAWING MACHINE,

As o ontural consequence of the practice of transporting
lumber (o planks or thick boards from the sawmill to the
manufactory, and thore converting it into forms and sizes
sulted to the wants of munufnoturers, which was formerly
donent the sawmill fwelf, s demand has been erented for im-
proved mothods of such conversion, which shonld 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 thicknoess 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 muany improvements and features which careful
study and experiment have convinced the inventors are ne-
cessary to its suecessful and economical operation.

The saw is carried upon two wheels five feet in diametor,
placed at o 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 wmad
sides of the saw above and below the lumber, are made of
steel and gibbed to & 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
Las o vertical movemuent by means of hand wheel and gears
to sccommodate 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 ndevice for tipping the
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Fig. 1
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wheel out of true perpendicular, or by a radial movement of
the upright column, which throws the uppoer wheel out of o
true parallel line with the lower one; and the saw belog thus
muade to run on any desired part, there is no dunger of it
running off the wheel.

The feeding mechanism, consisting of four geared rollors
of large dinmeter, is driven by friction, so arrangod that, by
differont 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
wdjusted 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 the center or from the
side of & 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, dependiog upon the kind and width of lumber. The
saw kerf is about i thick; the thickness of the blade is
number 19 gage, By this machine a large saving in lumber
is eflected : as, out of a 13 board, pluned on both sides, three
£ panels are obtained. The machine isso 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 theirlabor-saving machines.
For further particulars, address the manufacturers, as
above.
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A New Process for Making Hluminating 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
reservoir, 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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reservolr. A small tabe conducts the steam below the fire
nnd ullows it to escape into the ash pit. The jet draws o alr,
and the mixture traveries the burning combustible from
below upward. A series of interesting reactions then oceur,
the watery vapor, air, and carbon sacting materinlly upon
onch other. The oxygen of the air and steam unites with
the carbon to form a certain proportion of carbonie oxide,
and a less quantity of carbonic acid. The hydrogen set at
liborty and the nitrogen are found in the mixture when it
escapes, The nitrogen alone is aunoying. 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 lluminating 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 Hluminatiog
gas, or, inclading the nitrogen, about double this volume.
The operation is continuous, and there are no retorts to
charge and empty. As the coal is consumed, = lever device
throws in fresh supplies in closed boxes. The residucis s
small quantity of ashes, and all the carbon appears to be
mingled in the gas. The gas is remarkably pare, burns
without the least odor, and produces only carbonic acld and
water ; hence it has no deleterious action on paint or
gilding
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New Applications of Salicylic Acid.

It has been determined that the addition of from 00005 to
0001 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 todryness with.
out any lime deposit being formed. The acid is therefore
one of the best (if not the best) preventives of steam boller
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.

BAND RE-SAWING MACHINE,
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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-
tlon 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
wounld be impossible. M. Pasteur on the other hand thinks
that life might still continue in certain inferior plants and
oocasion the most complete organic growths, He cites as an
oxample the life of the mycoderma aeeti, which may take
plaoe in darkness on a liquid composed of alcohol, acetic
acid, and mineral phosphates, the Iatter including phosphate
of ammonia.

The mycoderma aceti to which M. Pasteur alludes is a re-
markably curious orgunism, which serves as a mediam be-
tween the oxygon of the air and a combustible body or fer-
mentable matter, to produce combustion or oxidation. Fer-
mentation of this kind has thus u 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, upen 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 divisien is preceded by a median constriction. If we
allow this eryptogam todevelop itself on the surface of any
organic liquid containing phosphates and nitrogenous or-
ganic matter,until the whole surface of the liguid is covered:
then if we remove the liquid without disturbing the mem-
brane,and substitute an equal volume of water containing 10
per cent aleohol, the plant immediately sets up a reaction
between the alcohol and the oxygen of the air. After a 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 asthe
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. This is thesubstance of one of M.
Pasteur’s most brilliant investigations, among the practical
results of which is 8 new commercial method for the acetifi-
eation of fermented liqguids. 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
membraune, the alcohol begins to acidify. This action being
fully set up, some aleohol, wine, or beer mixed with aleohol
is added evory day to the liquid in small quantities; the
ncetification is then allowed to terminate, and the vinegar is
drawn off. The membrane is collected, washed, and em.
ployed for n 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 eontaining
nothing but definite and crystallized chemical compounds.
Still there is o great difference between this development
and that of chlerophyll in plants, T'helatter 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
ncid 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

ey | bright daylight by plants of green protoplasm, is far from

being nn exception, ns has boen affirmed, but is rather a
confirmation of the necessary relution of light and vegetation.
Hence M. Boussingnult adberes 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,
s might well be expected from his immense experience
nnd wide investigations touching #he subject under discus-
slon, He simply points to the fact that, by known methods
of synthesis, chemists starting with carbon and watery vapor
ean produce aleohol, acetic acid, and many other substances
capable of serving as carbonated aliment of inferior plants
deprived of light. Morcover it may be conceived that,under
the influenee of the snme, all the carhon existing at the sur-
face of the earth or in the Interlor might pass into complex
organic matters, and that ulteriorly it would return to the
atmospher: in the form of carbonic seid through the actions
of oxidation and fermentation. It would be only when this
termination was renched that all manifestation of life would
be impossible without the ald of solar light.

M. Pasteur's experimental determination that oxygen and
light are not essentinls of life, and his having cuused or-
gnnisms te exist in an atmosphere of carbonic acid and in
absolute darkness, are among the greatest trinmphs of
modern chemistry,

AR Pe e e
THE ORACLES OF ANCIENT GREECE,

As the classieal authors inform us, there weore in ancient
Gireece, in difforent localition, so ealled sibyls, s kind of for.
tune tellors, clalrvoyants, or spiritusl medinms, but of a social
standing much higher than that of their successors at the
present day, an they were not only recognized but maintained
by o wenlthy and influentinl priesthood, to whom the pre-

nents rewolvod from the faithful bellovers were s source of
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enormous revenue, In our present state of society, we can
scarcely form an idea of the power and influence of the
priests ns & separate class of society, monopolizing as they
did all the profits derived from the saperstitious, who wished
to stone for thelir sink, to obtain knowledge not only of se-
cret events, but also of the futore, and to get advice as to
their nction in cages of ditficulty, 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 Inst succeeded in rescuing
from the power of the priesthood,

These sibyls, of which the two prominent ones were the
Cunuenn and the Delphian, resided in gorgeous temples
erected over caves, from which vapors arose which had an
exhilarating and anmsthetie influence, similar to that of
nitrous oxide or lanughing gas, on those inhaling them.
The nuthor of a well known book, entitled * Art Magie,"
who for some time lived at the locality where the Cummsan
sibyl once resided, states that it is one of the wildest, grand.-
est, and most awe-inspiring gorges of the mountains around
Lake Avernus, which itself is the inundated erater of an ex-
tinet but once mighty volcano; while the whole region
around, now fertilized by the waters of the lake, bears the
mnrks 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 hammeoers 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 Cumman 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 & counsellor and a monthpiece.

She sometimes wrote her soothsayings upon palm leaves,
which she laid at the entranoe of the cave, suffering the
winds to scatter them and bear them whither the gods di-
rected. To the Cumwan 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 genuine. 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 1 am entirely on the
stretch, and my body is so distressed that 1 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-
dinms of the present day,

The abode of the Delphian sibyl or Pythia was in strong
contrast with that of the Cumman oracle. It was situated
in the delightful region of Mount Parnassus, sparkling in
sunlight and fragrant with bloom. The superh temple of
Apollo was built over a similar chasm as that where the
Cumaan sibyl held her aédnces, 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
eavern, 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 lnugh-
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
bituminous vapor, which (according to our present know-
ledge concerning petroloum and its derivatives, such as
naphtha, ether, rligolene, chymogene, atc.) has an effect,
exhilarating, hypnotie, and anmsthetic, similar to that of
nitrous oxide. All the descriptions agree that bituminous
odors are exhaled from these voleanic chasms. Plutarch
informs us that the most celobrated Pythia who served the
Delphian oracle in the templo of Apollo was a beautiful
young country girl from Libys, 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 whatover, when she arrived at Delphi to be
the oraclo of the gods ;" and further, ho says: “ The verifica-
tion of her ankwors has filled the temple with gifts from all
parts of Grecce and foreign countries.” How very much
like the innocent young mediums of today, who are often
clalmed to give the most astonishing revelations from the
other world without ever having had the advantage
selontific education ! The sibyls of the ancients
over, the advantage of the support, sssistance, and
ings of n cluss of men highly interosted in their roputa
the priestheod of the period; and this class not only
sistod of the most educated individusls, but of
held from the vulgar. Sl
When we compare with this state of things

hiad the greatest opportunity of olndnh‘:infcmﬂml




one among the priesthood of the present day,
boing surprised at their success und the num-
Pes s our surprise I chiofly at the igno-
ulity of those who patronisze such things in
th century,

IO - CAMS,

are several devices in mechanies which are im.
Coven indigpensable, that are used under protest,
g ! class we haye irregular cams, at once the nost useful
“und the most abused things in the mechanical world.
. dsnot o loom deftly weaving its delicate designg

. \ ﬁkﬁ is not dependent on cnms,  Sewing, knitting, and

printing machines, n host of ponderous ax well as delicate
machinery, depend on cams to give one movement here, and
unother there ; yot after all a cam which is in perfect pro-
portion in all its parts Is ravely seen. It s no uncommon
thing to see n levor provided with an infinitesimal friction
roller which is Intended to turn on a pivot four fifths its
size, This little roller must fit & groove in u 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, Porhaps a larger wheel or voller is used, for
instance, on the periphery of a cam. This wheel is o mere
digk, with u hole bored through the center. It is placed on
a studon a lever, and assigned to a duty us 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. The roller bearings should be of the proper
proportion and well fitted, and provided with some means
of gontinuous lubrication,

The cam should be smooth, without the slightest seratch or
cut, and should be made as far as possible so that it will not
catch dust and dirt, If any part of o machine needs cleaning
often, it I8 a cam ; yet it is not un unfrequent thing to see n
mass of gum, lint, and grit stowed away in a cam,
cutting away its usofulness.
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BAROMETRIC OBSERVATIONS,

In a recent issue we briefly described a simple way of
keeping & 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 unforescen rains.
The ordinary mercury barometer can if properly constructed
generally be relied upon to indicate approaching weather at
least twelyve 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 points to 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,”
““ yariable,” 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 failing, the
kind of weather we are to expect, and this change is not
shown on the index. A diminution of barometric pressare
is almost always the consequence of the approach of the cen-
ter of one or sometimes of several rotary storms, which move
and travel ata 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 chunges in weather; but contrary toa general opinion,
rain does not fall at the moment when the barometric
column attaing its lowest point, It is only & 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 burometric lnws, which he hins recently publighed
und of which we give the substance below,

If the barometer, after having been high, descends, o
chunge 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 fulling without descending
lower before rising again, rain will come twelve hours aftor
the stoppage, If the mercury remaing low, the rain will
persist, und fine weather will not come again until ten or
twelve hours after the column commences regulurly to rise.
Sometimes this interval extonds to sixteen or eighteen hours,
but this is rare,

If, while low, the meroury oselllutes slightly up snd down,
bud weathor will persist, with, howaever, occasional clearing,
These alternntions of rain and shine will be more pronounced
us the osclllations are grenter, and will follow the moyements
of the barometrie column nt shorter Intervals than those
noted in the law above given.

Finally, if, s often happens, the mercury, after reaching
its lowest point, immediately sscends in & continuous and
regular manner, rain will como inside of twelve hours after
the morcury touches the minimum; but It will last but =
short time, and will soon give place to fine weather

- e e :

A GOOD coating for outside brickwork is made by mixing
cloan river sand 20 parts, litharge 2 parts, quicklime 1 part,
and linseed oll sufliciont 1o form o thin paste 1t is also use
ful &8 & coment for broken stone, drying exceeding hardly.

Scientific Qmerican,

THE CENTENNIAL EXPOSITION,

The formal programme of the grand ceremonies, to take
place in Philadelphinon July 4, has been muade public,  Af-
ter the military parade has concluded, the liternry exercises
will be held on o Jarge platform in rear of Independence
Hall, They will include the reading of the Decluration of
Independence from the original document, by Mr, Richard
Henry Lee, of Virginia, grandson of the mover of the Declar-
ation in the Continental Congress, the ginging of o hymn of
welcome by Dr, O, W, Holmes, a national ode by Mr. Bay-
ard Taylor,and a Brazilinn hymn of greeting,componed at the
request of Dom Pedro, An oration by Hon. W. M, FEvarts,
which s next in order, will be followed by the Hallelujah
chorus and Old Hundred, chanted by the chorus and audi-
once, 'The proceedings are as simple as those at the Centen.
ninl Exhibition opening, and will doubtless be fully as im-
pressive.

Dom Pedro is justifying his reputation as a most indefn-
tigable sight.seer. He is “doing” the Exposition in u way
that leayes no doubt but that he makes himself familiar
with the appearance and usedof every object to which his
nttention I8 attracted. _

The steady growth thus far in asttendance is the best evi-
dence of inoreasing interest in the fair. During the first
week, omitting the opening day, the average of paying visi-
tors wns 12,210; at the present time the daily average is
over 80,000,

The first of what it is hoped may be a series of industrial
excursions recently visited the Exposition. The excursion-
ists numbered 8,631, 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 « careful study of the
mechanical part of the show. The display of

RUSSIA

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 andon
the lower shelves are disposed samples of iron and copper.
A heavy slab of the latter metal, surmounted by & 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 stont 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. A 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 inches in thickness, steel tires for loco-
motives, and heavy arched beams of angle iron.

THE SUGAR APPARATUS,

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 fioor
is & large receiver which receives the contents of the pan
after concentration, 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 feot in dinmeter, and, in a single
operation of three hours in duration, can produce fifteen
hogsheads of sugar,

THE CARRIAGES

are grouped in an nnpretending stracture of corrugated
iron, immediately in rear of the Main Building, There are
480 American and 20 forelgn oxhibitors, und 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 bonuty of finish, Messrs,
Brewster & Co., of Broome stroet, this city, besidoy n superh
displuy of carringes of wll Kinds, oxhibit two bugglos for
one and two persons  which welgh rospectively but 182 and
214 1bs.  These have anew side bar attachmont, which se-
cures easo of travel, A new feature in one of the sleighs is
n small wire sieve on the dash to keop out deift snow. An.
other novelty is the vxtenslon of the ranners nbove the dash
for w hightof fiveund n half foot,
with red horse plumes,

These wre surmounted
The genoral effect Iy striking and
hundsome, Mesars, Studebaker Brothers,of South Boud, Ind.,
exhibit o wagon forcountry ronds, with the body und run.
ning gear left unstained, in order to show the \\‘nriuuumhip,
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 groater strain. Two
Philadelphis firms make a joiut exhibit of carringe and har-
ness. The formoeris plain and handsome. The visitor is at-
tracted to this display by the ingenious Idea of attuching to
the vehicle four horses, saporbly carved in wood aud woaring
an elegant gold-mounted harness.  The animals are painted
gray, nnd so cleverly have both artist and seulptor done

their work that at a short distance the figures have been
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frequently mistnken forlifs, Of the large American coaches
and earringes, it is hardly necessary to partioularize any on
the ground of relative superiority. Their characteristic is
Hgghtnoss and elogance of form, combined with the evidences
of the highest skill on the part of painters and varnishers.

THE FOREIGN VEOICLES

wre oxhibited chiefly by English, Canadian, Russian, Aus-
tralinn, and Itallan mukers, Some of the English carringes,
notably the drags, are objects of much curiosity to country
visitors, One vehicle of this last-mentioned description is
built expressly for pienic parties. It 18 wo put together that
the various portions of the carriage and fittings form (ables,
and the roof is fitted with an ingeniously arranged sun
ghade, A novel phaeton is one which hag recently been in-
troduced into England, and which looks like a Russian
droshky. It is hung very low on high wheels, A very ele-
gunt brougham, built by a London firm, hus an edging of
vuleanite on the cloth of the window sashes, which prevents
wear, ' and under springs are used in all the English
carringes, 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 gotd in from behind instend of in front, Thedriver's
geat 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 facililate turning the vehicle. There
are also some fine cutters, beside coaches, buggies, ete,

The French exhibit, 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 elegunce 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 seetion, prinei-
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 ope 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 cnd on 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 CARS

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

The Pullman Car Company exhibits one of its magniticent
hotel cars, containing all the improvements in the shape of
kitchens, china and lnen ologets, vefrigerators, ote,  The
rofrigerator, we notico, I8 a square box hung under the car.
Aunother new foature is o large tlange on the wheols, whick,
should the vehicle run off the teack, will cateh on the
rail and prevent its going further

THE STREET RAILWAY CARS

are finished with docorntions of the most eluborate descrip-
tion,  Onoe built by o Boston firm has & new running gear,
sald to reduce friction greatly, & patent sttachment for put-
ting on a new brake shoo, and & nevel 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 tho exterior coloring, which is in Imitation of one
of the Highland plaids, laid on in a broad band around the
body,  This is done ln defercnce to the fact of the car be
ing intended for use in the Highland distriet of Boston.
Messrs., Stephenson & Co, also display some streot CArs, em.
bodying many of their recently patonted Improvements.

The remaining contents of the carringe bullding we shall
describe In our next issue, in which & full account of the

Fourth of July ceremonies will also sppear,
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the most astonishing manner. Another device is so con-

structed that, when the penny i dropped in the slit of the
oy Norses bnmuouu:

miniature rce track ; still anothor is the fignreo
:W%ho cliair. The coin Is
it
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placed ‘hand, wheroupon ho promptly inserta
Iilht:ﬁﬁhhbbut’::h the position of &
pocket. About tho most Ingenious invention
of the kind we have yet seen is that herewith il-
justrated. It was patentod by Mr. C. L. Johnson,
of Windsor, Vi. The penny is placed on the trey
beld by the miniature cashler nutside of the house,
and the welght is just suflicient to press down the
platform on which the figure stands. The arm, in
, strikes the pln of a !oeklng‘:;v:m be-
poath a spindle which, opers ¥ con.
m‘mm causes the cashier to be carried
round in & eirele aguinst the door on the Jeft, which
opeas before him so that he can enter the bank, and
then closes bebind him. He carries his receiver
the slot of & chute, a lip on which removes
the coln o that it drops down the chute and into the
vault below. Thea the cashier moves round against
the other door, which opens outward and closes as
be passes, and coming again to the front of the bank
Le 1s again beld by the locking device, waiting for
the next contribution

£
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The Falr of the American Institute.

The 45th annual exhibition of the American Institute will
open on the Gth of September next, at the Institute build-
Ing, corner of 83d street and Third avenue, in this city. The

ent announce unusual preparations to accommo-
date eshibitors, and also the fact that a new gold medal will
be awarded for articles of groat 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 General Superintendent, American In-
stitute, New York city.

-

TRIMMING AND PUNCHING ROOFING SLATES.

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

In the engraving herewith given, A is the main frame, to
which the catting frame, B, is hinged. CC’ 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 turned up, as at C?, forming a guide
flange for one side of the slate, which is laid
againgt 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 form cutting edges,
b. The catting frame is composed of two paral-
lel iron bars set up edgewise, bent to form three
gides of a frame, with spacer blocks between
the bars, which are tied by bolts through the
suid spacer blocks, The cutters, EE, are adjus-
tably secured under the frame disgonally across
its corners, 8o us to bring their cutting edges
just outside the cutting edges of the bearers be-
low. F isa handle scross 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 buffers.

To trim a slate the latter is laid on the bear-
ers, one edge bearing against the guide, C*, and
the front end against the guide, D. The cutting
frameis then thrown down, when its knives will
shearoff the corners of the slate in line with the
cutting edges, b, of said bearers. To punch the
nail holes in the slate at the same operation
each bearer is provided withan anvil,G, longitu-
dinally adjustable in a slot therein, each anvil
having an oval hole through it. Across the top
of the catting frame & cross beam, H, is jacked,
sald beam being constructed like the cutting
{rame of two parallel iron bars set up edgewise, ;
snd may be moved forward or back by loosen- DAVIS
ing its jack bolts. I are nall hole punches, each having a
screw shank which Is insertod up through the slots of the
cross beam, where it recolves a wing nut, 1/, which secures
it lo position to have the point enter the anvil hole, fimst
passing through the slate. A spring, J, spirally coiled about
the puach, forces off the slate when the punch is raised.

e A

Export of Cotton Fabrics and Broadstufls,

The exports of domestic cottons from New York to foreign
ports in one week, recently, were over 1,000 packages, which
bring 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, 13,023,800 bushels, corn, 400,640
bushels, besides a fair quantity of peas, rye, and oats. The
prospect of war in Europe hus stimulated the grain trade.

Srcientific mcritnn.
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Separating Parafiin from Hydrocarbon Olls. lution in one ounce of water., The reason of the much

Mr. Joseph B. Meriam, Cleveland, O., says : ** Heretofore | greater activity of a hot saturated solution in development
paraflin has usually been removed from hydrocarbon oils by | will be atonce apparent.

putting the material Into sacks or folds of canvas, or folds | Pyrogallic acid, or pyrogallol, occurs in white, brilliant

of hair cloth, ete., and then subjecting to pressure at a low | crystalline plates, massed together in light, cottony masses,

. | temperature. The difficulty, however, in those processes

which, by exposure to the air and light., gradually darken

was that, the heavier the pressure that was applied, the more | and, in some measure, lose their photographic activity. Col
open would the pores of the bags or sacks become, and the | orless samples should, therefore, be selected. It may gener
more readily would the paraflin pass through them, render
ing It almost impracticable to make a thorough separation.

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.

“1 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 s 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 convenlent way, as, for instance, by a
plunger This pressure drives the oil through the mass of

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 paraflin 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 & practically pure condition.”

PHOTO-CHEMICALS,
BY EDWARD DUNMORE.

Gallic acid, obtained from nut galls, consists of small,
feathery crystals, noarly 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. It is freely soluble in hot water, but in

ally be relied on for purity. The writer was once acclden-

! tally supplied with benzoic acid in lieu of pyrogallic, which

it somewhat resembles in appearance; but the sub.
stituted acid will be readily detected by its aromat-
ie odor.

Nitric acid should be colorless, and the upper
part of the bottle containing it free from red vapor,
Its wpecific 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 give rise 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 liguid, having
great attraction for water, and should be stored in
well stoppered bottles. If kept in corked vesselsit
will soon become dark in color 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 pyroxylio,
and as a detergent for removing organic and alka-
line deposits from glass vessels.

Hydrochloric acid, when pure, is colorless, giving
off white fumes on exposure to the air. It may: be
readily distinguished from other acids by the dense white
vapor which forms on its fumes mixing with those of ammo-
nia. The commercial acid is of & yellow color and contsins
many impurities, but is sufficiently good for the purpose of
precipitating solutions of nitrate of silver. Diluted with
water, it readily removes stains of the alkaline developer
from the hands and ink stains from wood or other materials.

Aqua regia, or nitro-hydrochloric acid, is s mixture of one
part of nitric with 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-
ds, is & 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 from oplum, and

may be purchased as a dirty white crystalline powder,which
inflames like resin. It is a dangerous parcotic,
but useful in the preparation of dry plates with
very limited keeping powers.

Alcohol, or spirit of wine, is & 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 slcohol, 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 contsined in it. A rough
method (if the hydrometer be not at hand) of es
timating the strength is by watching the rapidity
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-
less 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 pare, 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, Methylated
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 & 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. Ao
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 & state of fine diviss
ion it iy more liable to become inert.—British Journal of A

cold about four and a hulf grains will form = saturated so-

Photography . ?(‘!‘
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WA MPROVED WAGON BRAKE.
~Tho annexed ongravings ropresent a new wagon brake pa-
rentod through the Sstentific Amoriean Patent Agency, April
25, 1876, by Mr.J. W. O'Daniel, of Clovordalo. Ind. The
novel foatures aro found in the mechanism, and principally
in tho devices which nllow the lavers for working the brakes
to remain undisturbed by the
oscillations of the same, 0%

Sceientific dmerican,

to goods in transportation, and that pleasure and safety in
travel will be inorensod. Less labor will also be required
A slde view s given in

in keoping the road bed level.
Fig, 2.

Patonted through the Sclentific Amorican Patent Ageney,
February 20, 1876.  For further particulars relative to the

Fig 1.

whown 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 ourves, consists in n
fubnlar nut swiveled to the rear
bar, B, of the front gear, and a
rod, ¢, attached to the rear
hounds, sliding freoly in said
nut. The rod is extended both
before and behind the nut, so
that it may move therein as the
distance between the centers of
the reach varies, The brake
bar, H, is earried on the hounds

£

from one side on to the tinfoil, driving off the excess of
mercury. The glass is proased down against the tinfoil with
heavy weights for 12 hours, when the latter becomes sufll-
ciently adherent to the glass. The plate is gradually raised
to n vertical position, to allow the excess of mercury o flow
off. This Instoporation, which may be compared to a drying,
lnsts 8 or 10 days. The neces-
sary quantity of mercnry weighs
about the same as that of the tin,
that is, 700 to 800 grammes per
square meter, or 1,004 to 1,148
graing per square foot,

The disadvantage of this pro
cess is that the workmen are ex-
posed to the injurious action of
mercurial vapors. Attempts have
therefore been made to cover mir-

#0 08 to osolllate with them and

the whools, It is arranged to
move forward and backward
suitably for engaging and re-
leasing tho wheels, and is con-
nectod by a bar with the lever,
K. Said bar connects with the
pivot, E, by aslot, so that it can
slide to pull and push the brake,

and with the lever, K, by a
ourved slot and pin, so that it
oan swing with the wheel, The
lever is pivoted to an arm, O,
fitted on the reach, and, as al-
ready staied, remains at all
times in the same relation to
the box.

——— > e

Bergon Hill Minerals,

The new tunnel of the Dela.
ware and Lackawanna railway,
through the trap rock forma'ion
of Bergen Hill, opposite New
York city, i8 now nearly com.
pleted. Mr. Edward H. Fleteher,
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. They
comprige apophyllite, prehnite, laumontite, natrolite, pec-
tolite, stellite, stilbite, analeime, datholite, and fine varieties
of calcites. Intergrouped with some of these, are also cha-
bozite, heulandite, gmelinite, levyne, copper pyrites, iron
pyrites, galena, and blende.

&8
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IMPROVED 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 jointsisavoided,
and less wear and injury to the rolling
stock produced. In the 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 end is avoid-
ed and the rails are rendered more durable,
The heads of the rail sections are provided
with & tongue and groove, which affords
mutual sapport 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, while
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
ns usual, thus effecting a saving of one half
the material. The same number of bolts

=

O'DANIEL'S IMPROVED WAGON BRAKE.

manufacture and sale of this rail under a royalty, address
the inventor, 8. Sutton, Lisbon, Linn county, Iowa.

PPN O -
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An Improvement in the Manufacture of Silver
Mirrors.

At a recent meeting 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, gluss mirrors were made exclusively

1

rors with silver. In 1840 an En-
glishman named Drayton em-
ployed an ammoniacal solution
of nitrate of silver, which he re-
duced upon the glass with an
ensily oxidizable essential oil, ag
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 ro-
ducing agent; and in 1850 he star-
ted a silver mirror factory at St.
Marie d’Oignies, in Belgium. Lio-
big's process with milk sugar is
not mentioned by Débray. It was
first introdaced into Crmmer's
mirror factory at Doos, near Nii-
remberg, in 1859. In the Petit-
jean process, the plate of glassis
laid on a horizontal cast iron ta-
ble with 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 sbout 20 mi-
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 silver filmis pretected with a coat of varnish.

From 5% to 7} grains of silver suffice for a square foot, and
14 cents worth of silver i enough for a surface that wonld
require 1,000 grains of tin and as much mercury. The great
flactuations in the price of these metals are frequently very
embarrassing to large mirror factories. By the new pro-
cess a mirror can be made in a few hours ; while the previons
method required at least 12 days, and also required more
costly materials. Débray says that this silvering process has
almost entirely supplanted the old mercary
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 the direct rays of the sun; and final-
ly, notwithstanding the protection of the
varnish, the silver gradually blackens un-
der the infiuence of sulphuretted hydrogen.
The latter objection is especially noticed in
exporting mirrors across the equator; the
mirrors are blackened by the exhalations
from the hold of the vessel, where they lia
packed for months. For this reason mer
curial mirrors, although they frequently
suffermuch from the heat in tropical coun-
tries, cannot be supplanted by silver mir
rors, although the latter are proof against
injury by heat.

Even if these objections were qunite over
balanced by the cheapness of manufacture
and freedom from mercurial diseases, it
would still be very desirable that they conld
bo avoided. This has now been accom-
plished in & very simple manner by a Paris

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
prineipal useof the bolts and the fish pieces
will be to hold the parts together, which
will not require great strength, as the huse

is double and stands apart, with the flanges
extending outward on either side ; the tops
will gravitate together, and, the greater the

SUTTON'S IMPROVED RAILWAY RAIL

onginoer, named Lenoir, previously well
known through his gas machine, The glass
is silvored ns bofore and washed, then flowed
with a dilute solution of cyanide of meren

ry and potassium. 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 adberes more firmly to the glass
than the silver. The conversion takes place
instantly. The quantity of mercary taken

weight upon them, the more they will press together. The | with a backing of tin amnlgam. The operation was, and | up varies with the time that the mercury solution and silver
inventor points out that his device effects a saving of over a | still is, ns follows : A sheet of tinfoil welghing 1,000 to 1,140 | are In contact; in one experiment, made by Débray, he ob-
solid inch of iron or steel, which will pay double the cost of [ 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
extra work required in eonstruction. Owing to the smooth. | flat horizontal #tono ; upon this is poured a thin layer of | the solution, whichis itself & very poisonous eyanogen som-

ness of the road, he considers that there will bo less damage [ meroury, and then a well polished plate of glass is shoved | pound, isnot dangerous if very dilute; this solution has been
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‘rence on the Northwestorn Rallway.

pla ing, and in much more
is employed by Lenoir, without real

vor mirror does not exhibit the yellow
is far loss sensitive to sulphuretted hy-
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A Siug ular Railway Collision,
v the Editor of the Selontific American :

In your issue of July 1 yon meution and illustrate a singu-
Inr collision. 1 notice thnt the Graphic locates the occur-
! Allow me to call your
attention to & remarkable coincidence.

Your engraving, with but few excoptions, represents u
collision that ocenrred on the Falls branch of the New York
Contral road on the morning of September 10, 1872, botween
tho village of Albion and the city of Rochester, 23 miles
from tho former place. Both trains were due at Albion at
8454 M. Thoe eastern bonnd train was one or two minutes
Jate ; but the train from the Fast not having arrived, the
eastern bound train started out (having the right of way) at
an nnusaal rate of spesd. In running two milesit made ap
two minntes. 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 strack on his head, which stunned him
for the moment. He sprained his wrists and bruised his
face, but all the others alightedin safety. In an instant the
monsters came together, hissing and seetling in each other’s
embrace.

Unlike your illustration, they stood more nearly alike on
the track, without smoke stuck or boll. The tenders were
driven under the resr of the engines, and everything that
could be thrown from the engines under such a fearful con-
cussion was gone. The boilers did not burst, but the en-
gines appeared 1o be total wreeks. | understand, however,
that one of them was rebuilt.  Six cars left 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 ut £200,000, but 1 understand that this was con-
siderably in excess of the fact. Phdtographers arrived too
Iate 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
smooth and straight. ALex. D, TYTLER.

Albion, N. Y.

Flax In Missourl.
To the Editor of the Scientific American :

1 wish to czll the attention of eapitalists and inventors to
an opening for them ont here. I recently noticed along the
road between Sedalia, Mo., and Parsons, Kan., that the farm.
ers grew a groat deal of flax, just for the seed. They do
nothing with thestalk or straw. Why could not this be put
to use? Talways supposed that 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 rotor be burnt. The only reason
for this that I can see is that, in thrashing out the seed, the
stalks become tangled togother, which may make it difficult
to hackle ; but our inventors could readily make some ma-
chine to overcome this difficulty. There is about 1 tuu of
flax straw to the scre, The crop is a regularone; many
thousands of acres are cultivated every yoar; and aftor the
seed Is thrashed out the straw could probably be bought for

A mere sang. 8. E. WonnpLL,
Hannibal, Mo.

[For the !dtnuncrmarlmn.]
ANIMAL MECHANISM.
Most of the mechanical principles used in machinery have
their illustrations in animal movements. Some are direct
coples from Natare, but others were first contrived by man
without his having consciously taken the hint from N'nlum,
and afterwurds found to be pimilarly used in animal mechanics,
While this shows that man is created in the fmage of hix
Maker, in that the minds of each see trath and the spplica.
tion of prinziples in the same light, it also shows that man
may find it greatly to his advantage to study the mechanism
of animals and its spplications of foree, inorder to learn the
best menns of accomplishing his ends in the mochunic arts,
This may be an improvement upon the common method of
working ont, from the unsided brain, principles which
Nature hoa used and displayed from the earliest time
The shape and kool of o ship have their best models in
in the form and fius of fishes, and In weveral species of
water beotles, It was formerly supposed that it was only
necessary to have the bows of a ahip sharp and well |.n;

portioned ; now It Is found that the shape of the stern hus as

much 1o do with 1« ease of motion as the slinpe of the bow
or tha wiy it leaves the water is as Important as the way it
outs the water. Hence a boat that is made for speed is now

made to taper a8 gradually toward the stern as toward the
stemn.  This mechanical principle hns always been in uso

in the fish, the water beotle, snd the bird,

slmilar to that of weulling a boat or of scrow propellers,

The pectoral
and soal fins of fighies snswer (o the keals of ships, and the

talls of both fishes and birds act as radders. The tail of a
fish, in addition, acts nx the propelling power, on a lll'hll‘ipl.n

Scientific American,

Barker's resction mill, or the force due to unbalanced

prossure, is illustrated in the progressive—or rather rotro-
gressive—movoment of cuttle fishes, squids, and other
cephinlopod mollusks, They propel themselves backwards
by forcibly cjecting water from an opening ncar the
hond,
The toggle jolnt, which Ix used in printing prosses and in
other machinery, has a representative in most of the hinge
joints and in some others, of man and inferior animals.
The pulley is used in the human body, by the cord which
ralses the great toe and the foot acting upon lignments for
friction wheels in the ancle; also by the digastric muscle,
ns it passes through a ring or loop in the muscle which is
attnched to the hyoid bone, serving the double purpose of
radsing the larynx in swallowing and of pulling down the
lowor jow.  The musele which performs the oblique rolling
motion of the eye also works through a loop which serves
the purposo of u pulley in changing the direction of motion;
ns do also those attached to the knee pan,

The three olasses of lever are amply illustrated in the
varions 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 closs. The third is
shown in raising the forearm by the contraction of n muscle
attached a 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 ballof the foot is the fulerum, the muscle
attached to the tendon of Achilles at the heel is the power,
and the weight is applied at the base of the leg. There nre
some interesting considerations respecting the mechanical
principles employed in the last case. If this is a lever of the
second elass, 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 short arm
as sbout 3 : 2 ;and if the power were applied outside of the
body it would require 100 Ibs. of power 1o raise 150 lbs.
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 lbs., its reaction presses downwands, up-
on the foot acting as a lever, with the force of 100 1bs. This
reaction also 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 wonld 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 fulerum, two thirds of its
force at the lever'send would counterbulance it. The result
seoms to be possible by demonstration of the algebraic 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)
X 8=(150 4§ ) 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 a8 when a man stands
upon a stiff board one third of the distance from the end
of the lover towards the fulerum, 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, 8o that the power and resistance may act verti-
enlly.

The dificulties 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 theleg to the bones of the foot the fulerum,
the powerat 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 rosult is the pushing up of the body, which is
in the object most easily moved. We have a similar illus-

tration of this application of the lever in the rowing of a
bost. This would require the applieation of force at a
greater disadvantage than in the former case, and conse-
quently n grenter strainupon the muscles performing the
work. But we know that raising the body on the toes is not
sccompanied by any painful physical oxertion by the indi.
vidual, and a closer study of the anstomy of the foot shows
that the work is not done by one set of muscles alone, The
tendons which hend the toes downwards are, after uniting
into one, made to pass by n pulley arrangement among the
carpal bones, and are sttached to s muscle in the ealf of the
leg. These tendons, being united to the end of the long
arm of the lever, onable this muscle to work st an adyvan.
tuge, or, In other words, wo that power ix gained at the ox
pense of time,  But it I probable that the mechnnism is even
more complicated than this,

The working of the museles employed in this movement
can be illustrated and their force monsured by lying on one's
ek snd placing one foot fn the loop of a rope which passos
over & pulley and has o 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 boen reached,
In this exporiment care must be taken that no other musclos
are sllowed 1o ald in the process,

The sliding seat in rowing is one that moves forward as
the hand end of the onr is ndvanced, causing the knees to
bend or spread.  This gives a longer stroke and double pur-
chase upon the water ; for not only the museles of the srma

[JuLy 15, 1876.

and trunk are brought Into use, but also those of the legs
This new and ingenious contrivance of mechanics, reached
without the ald of Nsature'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 principles of an-
imnl meehanism to have employed it in practical life long
ago. W. W. Wagstaffe showed, in Nature, 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 isa forward and backward move-
ment of six or seven inches, due to rotary motion of the
elaviele upon the sternum, und also an up and down move-
mont of about four inches, articulating at the same point,
us soen in bell ringing and weight lifting, This gives anad-
ditionnl purchase and advantage, similar to that gained by

the sliding sont, 8. H. 'T.
MRS S o S T
[For the Selentific American. ]

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

Y JOKIMUA ROKE,

Some experiments recently made have given the following
doterminations :

1, That the use of either petrolenm or a mixture of the same
with spirits of turpentine as a lubricant for turning tools
does not enable the tools to cnt metal of any greater degree

of hardness than can be cut by the same tool when used dry.

2. That the use of the above-named lubricant does not en-
able & turning tool to cut metal 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.

8. That the above-named lubricant is effective, innsmuch
as it will keep the cutting edge of the tool comparatively
eool, and henee tend to preserve it longer than would other-
wise be the cuse, the practical difference, however, being
very slight,

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

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

A piece of steel § inches diameter and 6 inches long was
made red hot and 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
purts. Oneend of the steel was then made red hot and al-
lowed to soften, the temper being permitted to run up st
will. It was then placed in the lathe and run at a speed of
10 feet per minute. The Iathe tool used was an ordinary
front tool, muade as hard as fire and water would make it.

A cut ly 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 petrolenm, was freely applied from
the commencement of the cut. The tool was fed slong un
til finally it commenced to jump, making a eracking noise,
due to the excessive pressure with which the tool was forced
to its cut. As soon as the cracking began, the tool became
dulled and uselegs ; and upon testing the tool with a smooth
file, it was found that the file would cut the steel, where the
tool cut censed, 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 cat up
any further, It was therefore reground and applied with
out any lubricant whatever, the entting speed and feed re.
maining the same. It took a cutof 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 that s
file wonld 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 trinl, for which a plece of
Turton’s hammered round tap steel was selected, its diame-
ter being § Inch, and its length 6 inches. Tt was first hard:
ened ns hard as fire and water would make it, and then tem-
pored so that the end was purple, the color ranning up an
inoh before the deep straw color was roached, The cutting
speed was about 7 feet per minute.  The tool was ground
and applied to the stel where the color was a deep brown
bordering on u purple,  Crude potrolenm was first npplied,
and by the application of considerable force the tool took &
cut aboutyly inch deep, carrying it along about § inch where
the steel was of & deep brown color, The corner of & smooth
file was applied to the cut where it left off, and it would
just cut it under sovere pressure. The tool was then re-
ground and tried under application of two parts potroloum
to one of spirits of turpentine, and then of squal parts of
turpentine and petrolenm ; but the eut could not hhﬂh‘
wlong nny further. The next operation was to try the same
tool upon the xame steel, hut without sny lubirioant, and the
result was that it took u ent gl fneh deep, comn g and
leaving off its cut at the same place, but requiring a trifle
more power to force it to its cat. : !

The results so far obtained wore not sufficlently
Ing to warrant any minute experiments, bocause
dinmeter and slow rate of cutting spoed were
vorable of conditions ; while the rapid
cutting capabilitios of the tool was such that
useful effects had so far been obtalned.  Fur
outting, performed upon any part of tho stesl
was grestor than s blue, was neither evon or
was o cortainty that no finishing tool could be
whatever the lubricant employed. f

The next operation was to make n test v

wteel tempered to o deop purple for ubout i
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ascortain if, by the

‘petrolenm and spirits of turpentine,
temper conld bo turned st any
tool used dry, The result of the
s difference, if any, was too slight to
A similar oxperiment upon
that,by the use of petroleum,
entting spood was to bo obtained. Tho cur-
od during this experiment was 37 feet per

use of petro-

ont made was upon a plece of Turton’s
tap steel, tempored to & clear bright blue
es of ity length, the cutting speed employed
or minuto.  The fiest out, & inch decp, was
lubricant o, three parts petrolenm and one part
rpentine, the second cut being taken dry, the re-
. hat the tool stood a little better with the lubri-
- cant than without. It has been known for a long time that
benzine, kerosane, tarpentine, or any of the light volatile
oils nct axlubricants for cutting tools more effectively than
olther water or oil, their advantages being that they are
S MOre pen ng, and hence appronch mueh more easily
‘und freely to the cutting odge of the tool, which they there-
fore kesp more cool. The difference in their favor is, how-
very great. A short time since, Thomas and Co.,
sland Tool Works, had to plane a platen for
' ting press, 6 foet by 4 feet, and it was found, after one
‘half had had & cat taken off it,that the other half was chilled
80 that ordinary tool stesl would not touch it. Then Hob-
i Jesiop’s double refined stoels were tried,and it was
¢ : to throw the platen away and cast another.
Finally, however, a tool made of chrome steel, § by 13, was
used, and it carried the cut across the chillod part nicely.
During the last part of the cut, Mr. Thomas took a piece of
rag soaked with kevosene and applied it to the tool during
the back stroke of the planer, with the resalt that the tool
retained its keenness much longer, thus agreeing with our
own experiments, the cutting speed emuloyed being in this
case 14 feet per minute.
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HARMONY AND DISCORD WITH OPTICAL STUDIES.

LECTURE DELIVERED AT THE STEVENS INSTITUTE OF TROMNOLOGY, BY
FROVEXSOR O, ¥, NRACKETT, OF FPRINOETON, X, J.

In the previous lecture it was shown that all matter isen-

dued with energy. Hydrogen will penctrate through a po-

rous cel! ; a ball suspended Ly a string will continue to vi-

brate for a long time when set in motion. The vibrations of

rods and strings were illustrated in o variety of ways. The

cessation of sound in a vacunm was shown by means of a bell

| under u receiver, and the conduction of sound through wood

by muffling a music box and connecting it with an molian
harp by means of a wooden rod.

On the present occasion, we shall consider how the vibra-
tions thus studied may be utilized in that most glorious of
all arts, music. 1f 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 power 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. The 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 arc, 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 & 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 crowning 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
& hole ; when the air passes over shis edge a whistling sound
like that of the wind is produced ; 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
tabe. The same effect is produced by substituting & resona.-
tor of proper size for the tube; a sounding box developed a
mere hint or ghost of the same sound. After having dis-
sected an organ pipe in this way, another pipe already ad.
justed was taken, and it was shown that a second, higher
sound eould 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 distinetly 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 & numbor of resonators on
the lecture tuble, only one responded to the tuning fork
used.

If we close the upper end of an organ pipe, & much graver
ppte is produced. The mode of vibration of the air has been
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changed. When the sound wave striles the end of the tube,
it developes a nodal point, because it is not free to move far.
ther in the same direction, bud Is reflected back to meet the
noxt following wave at other polnts, Wherever the crowts
of two waves or the troughs of two waves coinclde, Inrger
wives result; but where troughs and erests meot, they nou.
tralize oach 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 nccustomed to eall the pure, sweet, simple tone
of the organ is really nothing of the sort; it is, in fact, »
vory complex farm of vibration, To get a pure and simple
note, wo must take s tuning fork ; honce, by snalyzing the
compound note of « musical Instroment, we ought to be able
to recompose it, by combining u number of tuning forks re-
presenting its components. To illustrate this, the lectorer
imitated a violonecello note by means of a series of tuning
forks.

The difficulty in this experiment lies in obtaisdng 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
to the eye, If we atsach astrip of paper or glass, covered
with lampblack or any other fine powder, to one tuning fork
and & bristle to another, we will obtain aseries of compound
curves by drawing the Intter slowly over the blackened sur-
face. This curve 18 a resultant of the two vibrations, In
this way very instructive disngrams sre produced with tuning
forks whose vibrations have certain definite relations, such
as those, for example, corresponding to the ordinary musical
intervals., In Fig. 1, theratio of 5: 6 corresponds to a minor

Fig. 2.
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third ; 4:5 to a major third; and 8:4 toa fourth. In Fig.2
the ratio of 3:5 is that of a sixth; 5:8 of a minor sixth;
and 3:2 of a fifth. Fig. 8 exhibits the result of operating
with two forks whose vibrations differ more slightly in num-
ber. It represents the beating thus produced, with itsalter-
nations of intensity

Fig. 8.
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Another way of studying these resultant vibrations is by
the aid of Tisley's pondulum, which consists of a marking
point so arranged as to obey the motion of two pendulums
swinging as 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 n series of beantiful symmetrical curves represented in
the acedmpanying engravings, Fig. 4 represents unison,

Fig. 4.

where the vibrating pendulums are of equal length. Fig.
5 represents the octave, where one pendulum is twiee the
length of the other. Fig, 0 is the fourth, the ratio being
three to four ; and Fig. 7 is the fifth, haviag the ratio of 2 to

—_p— P ———————————

[8. It s almost, if nat 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
llruc. Although the sye readily detects the difference be
| tween them, the wounds fhey represent are identical to the
ear,

Fig. b

A third wmoethod of optieal study Ix by the aid of manome-
tric flames, The vibrations from the instrument to bestadied
are made to act on a plece of membrane in contact with &
stream of Illuminating gas foeding a jet. When the gas is

lighted and the instrument sounded, the tremors of the mem.
brane causs the ame to vibrate up and down. On revel

a mirror before the flame, the motions of the latter 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.

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

Dt & Dl
O

Electricity as a Transmitter of Power,

It is woll known that the Gramme magneto-electric ma-
chine, which transforms wechanical force into eloctricity,
can also be employed in inverse manner to transform electrice
ity into mechanical force. The property may be utilized to
transmit powerover 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. The second machine, by the eurrent, would thus
be caused to rovolve, and the power would be uslized as
necessary,

Of course, in this double operstion, 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-
pevior 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 wpnldh.m-
ticable by such devices. The details of M. Magnon's exper
ments, are not given, so that we are upablp tp revie
data on which his opinion is based, F3
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IMPROVED PONY PLANER,

Scientific dmerican,

[JuLy 15, 1876.

open metallic ring, B, of guch a longth as to pnas around, or

In our Issuo of October 31, 1874, we published an engra. [ nearly around, the waist of the wearor, to be nocured to a

vinz of a novel machine in which an emery wheel was used | belt, F, buckled or claspod around the waist

The npper

for the first time for surfaoing Mes and sadirons, finishing [ parts of the rods, A A, ourve toward each other, hiave a coll
anvils, nuts, gibe, koys, slide valves, straps, crosshonds, and, | formed in thom to glve thom olastioity, and aro bent up.
In short, for accomplishing the majority of work usually | ward ; they are connected with or are coiled to form a sock

surfaced ou the planer, milling machine,
and shapor. The mode of operation con-
sisted in adjusting the objoct % b
surfaced in the chueck to proper eleva

tlon, when It was carried under the wheel,
and at the same time the latter was
drawn socross it,  This motion continued
until the table carried the work out of the
action of the grinder. Then, by means
of sultable mechanism, the operator slight-
1y elovated the object and eaused it to run
back agaln under the wheel.  Of this ma-
chine the invention herewith llnstrated
is a modification. The main difference is
that the planer bed, A, is mado to slide
to and fro on its ways by the action of the
erank, B, the work belng thus moved to
and fro in the line of the emery wheel's
rovolution, while the wheel also has a
eross motion Imparted to it by the erank,
C. This now motion of the table corrects
thio inncouracy resulting from gradnal de

erease in the wheel’s dinmetor, there he.
Ing a perceptible wear in the wheel, 5o that
it grinds a long flat plece tapor instead of
plane, whon the work slowly passes under
it ; while, by this orank throw, the whole
length of work is bronght in contact with
the wheel at each throw. Tho chuck, D,
rests on four springs, and rises and falls
vertically in planed ways. E E are adjust

nble 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
yotact ag safety appliances against over-
friction and pressure. The whole table
and bed has a vertical adjustment by the
screw, F. Three belts are neaded : one to
the wheel mandrels, one to the suction
fan, and one to the driver. The gears, G, being interchunge-

able, allaw the proportion of speeds between the wheel shafts
and the table to be altered in various ways.

The machine stands 82 inches high, and is 2 foet 8
inches each way. It will grind work 0 inches long by 5
inches wide. Tt Is adapted to all small flat work, es.
pecially 1o dies of hardened steel and chilled iron, to parts
of gun and pistol locks, sewing machine work, small levels,
machine keys, locks, ete. Lastly, it 18 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 o small suction blower nsed to draw away the duost’
from the machine,

For farther information, address the Tanite Company,
Strondsburg, Pa.

-

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

A Aare two rods, curved to fit npon the forward side of and

g,. 3

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, a’,
attached to the belt, E, so that by adjusting the straps, D,
the parasol or nmbrella may be tilted or inclined forward or
backward, or to either side, a8 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 shonlder, as
desired.

A New Phaso In Gold Minlng,

Since the discovery of gold in talco-slate & few months
ago,und the active development of & mine of that description
in El Dorado county, by the Old Hickory Gold Mining Com-
pany, n great interest in that peculinr formation has been
displayed by our miners, and we will therefore give a short
description of the material and its constituents,

Taleo-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 sonpstone,
and congists of silica 020, magnesin 32°5, water 49, Itis
perfectly firoproof, and of the same class as nsbestos ; and
considering that its hardness is only two, to soven of quartz,
wo 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 n
ledge, the asgays of which run from £50 to $200 per tun ;
and we are credibly informed that the ore, on ncoount of its
softness, will work by pan amalgamation with alkalines for
#2.00 per tun. The sulphurets contained in the ore nssay
$820 por tun, and constitute wbout five per cont As the
ledge in tracenble for miles, we may shortly look for inter.
esting developments in that quarter—Mining and Seientifie
Press.

Elastic Dammar Vurnlnhrror Photographs, ete,
An olastic floxible 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 graing ; Introduce a convenient quantity—say forty
grains—into a flask, pour on it about & ozs. of acetone, and
expose the whole to a moderate temperature for about two
weeks, frequently shaking. At the end of this time, pour off
the clear saturated solution of dammar in acetone, and add, to
overy four parts of varnish, three parts of rather dense
collodion ; the two solutions are mixed by sagitation, the
resulting liquid allowed to settlo, and preserved in well
closed phials, This varnish is applied by means of a soft
bowver 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 threo Inyers,

This varnish retaing its gloss under all conditions of
weather, and remains olastic ; the Iatter quality adapts it

pass over the shounlders of the wearer. The lower ends of
the rods, A A, are attached or hinged, s shown at a', to an

ospecially to topographical crayon drawings and maps, as
well as to photographs,— Pharmaseutisches Centralhalle.

Photo Portralis with Borders,

M. C. Quesnay, of IAlle, France, gives the following for
producing In one printing a portrait combined with a border
in any design, and in the snme or two different tints, In
taking the portrait, the glass is first clennod and trented with
an ethoreal solution of wax ;
tized, nnd oxposed in the usual manner,
Upon the ground glass of the eamora an
oval I8 traced of the exnct size the portrait
in regqnired, and between the prepared plate
and the shutter of the dark slide ix fixed n
maslk, cut to the exact size of the oval up.
on tho focussing glass, By this means the
photograph is produced with a transparent
border. After washing the negative, flow
aver it a fifteen grain solution of gelatin to
the depth of about one twentieth of an
inch, and get it agide to dry in a place free
from dust. When quite dry, it is conted
with ordinary transfer collodion, and strips
of paper are gummed upon the borders
whon the lattor have become dry, the pelli.
oular negative is detached from the glass
by cutting round the edges with a sharp
pinknife. A second negative is then pro-
duced of the object or surface Intended to
be used as the ground for the border, &
mask being employed in such & muanner as
to leave a trangparent opening in the cen.
tor, the exact size of the portrnit previous.
ly produnced ; the two nogatives nre 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 ecarefully 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.

— ——%etre—
CHAFFIN'S IMPROVED HAY FORK.

Mr. David S. Chaffin, of Vinton, Iowa, has patanted throngh
the Scientifie American Patent Agency (April 25, 1876) the
new graopling 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 pivoléd to each other, and upon
their upper ends are formed rigid bails. To the endsof the
pivot bolt is pivoted a clevis, D, to which the hoisting rope
is attached, as shown. To the bails of the arms are covnec-
ted the pivoted levers, F. the lower end of one of which is
slotted to ndmit of the passage through of the other. The
inner lever has several notches formed in it to receive the
pivot bolt, so that the fork may be locked with the points of
the tines close together or at any distance apart. The levers,
F, are governed by ropes, H. By this construction, the weight
of the fork and lond is entirely supported by the clovis, D,
50 that the levers may be easily operated by the trip ropeto

it is then collodionized, sensi.

causo the discharge. In handling mud and other fine sub.

stances, the pintes, J, are easily attached to the tines, and act
s shovals, iy

e e 0 ——
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VARIOUS SPECIES OF ANT LIONS,

The neuroptera are an order of inseots known by the pos.
session of four equal-sized membranous wings, divided into
a great number of little cells, technically called arcolets.
The mouth is furnished with transversely movable jaws, and
the females do not possess a strong or s valved ovipositor. In
this order are comprised the dragon flies, May flios, termites,
lnce 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 oreatures occurs
during their larval state. They then appear as roprosonted
at 4 @ in the illustration. The shape I8 ovold, color a red.
dish gray, and the body is covered with down. Thoy 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

capture its prey, which is
wholly composed of living in-
sects, that Nature has pro.
vided the insect with instinot
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
45) 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
ig 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
npon it or which it shovels
with its jaws or legs upon its
head, by snddenly jerking
them to the rear. It works in
a spirsl, 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 fuir-
Iy 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-
brinm and rolls down to the
bottom. But the ant lion is
obstinately pertinacions and s
murvel of patience besides, so
that the effort is repeated
again and again until the stone
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 extonds to nearly three
times its previous length ; and the perfect insect closely re-
sembles the dragon fly, save that the wings are lighter, soft.
vr, and broader,

» Various apeolos of the perfeet ant llon are ropresentod in
the engraving, for which weo are Indobtod to La Nature.
Nos. 1 and ila I8 the acanthlaciats oceitanioa, during
flight and in repose. It {8 of a reddigh brown color, marked
with black lines. Its larva, larger than those of the ordin-
ary species of ‘ant lion, are also lghter In color; and instead
of digging a pit they back into the sand for a short distance,

spider, or fly, serves ax food.
so long as it is living and ae
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 gradanlly slides
down to the bettom and into the jaws of the watcher
Should the victim, however, sttempt to stop its downward
progress by thrusting its claws into the sand, the ant lion
converts its head into a eatapult and throws up sand, which
deepens its hole and renders the side steeper, and also covors

the nnfortunste 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. Nelther wasp nor beo
can offer any successful resistance, for their captor dashes

its prey again and again to the ground, and shakes it In its

terrible pincers untl]l it becomes stupefied and motionless. |
;

Then the larva quietly devours it ;
Provious to assuming the pupa state, the larva forms a

Zlobular cocoon (5 and 6 in the engraving) of less than half |

| of the acanthaclisis

ANT LIONS.

thus concealing themselves, so as to selze passing prey
Nos, 2 and 2 a represent the myrmeleon formicarivs, the
true pit-digging snt llon. No. 4 is another spocies known as
No. 3 is the paipares libelluloidea,
the lnrva of which takes its prey in the same manner as that

myrmeleon formicalyns

.-

An Agricultural Application of Paraffin O,

A correspondent of the Dunfermiine Journal tells us that
bhe has iried a number of experiments --\h-nnhu,_- over »
course of years, which satiafy 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

fin ofl with 0 gallons of water. Both maggots and flies im.
mediately disappeared, and the crop became exceeding large
and fine. He rocommends that seeds of all kinds should be
gprinkled with the oll before sowing, or that a certain por-
tion of parafiin oil should be poured over dry earth or sand,
and this prepared earth should be sown ns gusno. He be-
lieves that such earth is a powerful manure as well a5 a
remedy for wire worm, grab, and all garden, field, and vin-
ory pests.  He states that grain sprinkled with the oil is
quite safe from all birds ns well ag insect vermin, For
witoring green vegetables, he recommends s mixture of 2
wineglassfuls of paraffin ofl and 6 gullons of rainwater, and
statos that this will do no injury to the plants, but that the
growth succeeding its application is something wonderful,

double quantity of peas and beans, and sometimes 1o sow
these twice aver. Last year he sowed 22 1bs. of beans and 6 |

Ibs. of peas without any manure, tut he previously soaked

| the seeds for a short time in paraffinoll. None were touched;

every pea and bean gorminated, snd the crop was enormous

and that onfons and carrots should be watered with this
when one inch long. Being a
Scotchman, he concludes by
adding thatn 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 our readers who are
doing business in agricultural
districts. When farmers come
to seek shopkeepers for their
customary supplies of oil, can-
dles, ete., 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.
c2ed only partially, both shop-
keeper and farmer will gain—
one by saving his seed, the
other by finding ecustomers for
respectable quantities of par-
affin oil, as such an spplication
as this, on a practical seale,
will demand large supplies.
We fear, however, that on one
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 els-
borate and careful investiga-
tions of Liebig and his able
compeers and successors have
taught us, in order to scoept
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 damuge the seed; but if
its flavor or the odorof 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
Iy recommended without pre
tending to any miraculous ma
nurial value. To test it fairly,
a portion of a fleld should be
sown with the prepared seed, and further fortified by sprink
ling It with the dry earth or sand which—to coln & term
~has been paraffined, while the other half of the same field
i planted in the usual way, both halves having been oqual
ly dressed with ordinnry muanure,  If the parafin repels the
vermin, the nuprotected half will probably be rmather worse
than asual, as it would become an saylum for the refugees,
and thus the contrast botween the two halves would be in
structively hightened. — TAe London Grocer
e -
Hhubarb,

Lieutenant Colonel Prejevalsky, the Russian travelor who
rocently performed a journey into the interior of Mongolia,
refers to the medicinal rhubarb grown in that provines,
whence it finds its way all over the world. He gives a full
description of the plant, the soll in which it grows, the time
and manner of gathering it, and the trade tself in rhubarb.
It costs on the spot 2 or § cents per 1b, and in the town of

an inch in diameter, of fine sand, glued with silken thread Formerly his onlons were annually attacked by maggots, | Si.ning, the chief market for rhubarb, 12 cents per Ib, It ia

spun from a slender telescople spinneret, placed at the ex

wemity of the body. The pupa

is small and lies with its

and his turnips by flies; but during the last eight years he

| watered between the rows with s mixture of 2 ozs. of paraf

the opinion of Colonel Prejevalsky that there would be no

difficulty incultivating and acclimatizing it in Siberia.

.
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* gele:t from Mr. E. I Knight's ** Mechanieal Dictionary,”*

subjoet for the present hot weather, wo

Asan
the annexed engravings and following description of icema.
chinory, The apparatus illustrated depends upon the va-
porization of water, ethor, ammonia, benzole, ote,, which, in
assuming the vaporous form, changoe sonsiblo hont into In.
tent, extracting it from the reservoir of wator, the confonts
of which are thereby congealad.

The Parisian restaurants have decanters (carafons freppis)
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 & recolver filled with ether. The air is
exhausted from the reservoirs by an air pump worked by
steam, the ether and reducing the temperature of
the kea water and that in the decanters below the freczing

Scientific dmerican,

rises In n slnuons course nlternately around the odgoe of one
tray and through a central hole in the next, and no on. This
condenses and carries back the watery vapor which nccom-
panies the gas.

The gas passes by tube, 4, to the liquefier, j, passing through
 box, &, and a serios of zigzag and spiral tubes in o bath of
cold water constantly renowed from reservoir, ¢, which nlso
supplies other parts of the apparatus,  The tubes torminate
in another box, &7, and the ammonin I8 by this time in a 1i.
quid state under the pressure of 10 atmosphores, which is
constantly maintained in the boiler. In the liquid state the
ammonina passes by the pipe, 7, to the efflux regulator, m,
which is the dividing barrier betwoen 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
oup which opens or closes a hole of influx.

[JuLy 15, 1876,

has beon brought from the bottom of the boiler, , and par.
tinlly fills the eylinder, «. From this water the nmmonin
hins beon nearly exhausted, and it thorofore greedily nbaorby
the gas ejocted into 1t by pipe, t. On the left of ves.
sol u, Is a water level indicator. Within the vessel, w, is a
worm which receives water by pipe, «/, from the eloya.
tod roservoir, £ ; after passing to the bottom of the spiral,
the pipe curves upward and thon (marked 4) desconds nenrly
o the bottom of the vessel, y, where it discharges,

The water from the boiler, a, passes by pipes, w @, to the
coolers, « y, before reaching the vessel, u, where it re-ab.
rorbs nmmonin, Between the boiler, «, and the vessel, u,
the water is cooled o as to fit it for absorbing gas more froe.
ly. The pressure in the boiler is sufficient to expel it when
the stopeock, w, is opened. The vessel, r, is formed of two
concentric cylinders, between which are two spiral tubes
formed of the pipe, w0, continued, and these s pirals are im.

polnt. The water in the decanters usually remains liquid
Juntil stirred with « glassrod, when it immediately congeals.
Edmond Carré’s sulphuric acid freez.
tus Is upon this principle
m’:tnl.ﬂg. 1), and is also used to
make the carqfons frappés so frequently
seen in Paris. It consistsof a large ves-
sel, resembling the boiler of a steam en*
gine, which is designed to contain the
concentrated sulphuric acid; of an air | «
pump with tube connections to be adap-
ted to the wide mounths of the carafons,
and of & mechanism by which the lever
of the air pump is made to keep theacid
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 s superficial dilute stratum,
which would -interfere materially with
the success.

In1, Fig. 1, ais the reservoir of sulphu-
ric acid: 7, acarafon of water connected
by the tube, 7, with the spparatus, and
having = stopeock at L. p is the barred
of the pump, and A 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, r 7,
with the refrigerator, t, which has a well
in which is « pan containing the water,
z, 10 be frozen. The boiler, k, is placed
over a portable furnace, and the appara-
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
maised to 230° or 240° Fah., at which
heat the ammonia Is expelled and is con.
densed in o liquid form in the refrige.
rator, . The boller, &, being now re.
moved from the furnace and placed in
the water bath, the temperature of the
water in the boiler will fall and the pow-
or of the water to dissolve ammosin will

The liquid passes from the regulator, m by pipe, », tothe

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

sorber, u, to the boiler, a. From z, the
water in the spiral is conveyed in the
pipe, w, still continued in a single spiral
ascending in the vessel, y, and continued
further in a pipe, w, alongside of the ab.
sorber, «, into which it discharges into s
" sieve, ¢, and from which it descends in
a shower.

The exhausted solution from the boiler,
a, flows freely, as has been said, from
the boiler, by pipe, @, to the absorber,
u, passing the coolers, z y, as described;
but it requires some power to force the
reconstituted solution back fram the ab-
: sorber, u, through the pipe, f, to the
|4 boiler. This power is a pump, g’, dri-
f ven by a steam engine or other motor,
and taking the saturated solution from

Fig. 1.
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v ing it by pipe, i, into the vessel, z,
whence it passes by pipe, 7, to the dome

E. Carré's lcc-m;l_'l;lg__l pparatus,

above the boiler, as described previdus-
Iy. Gas finding its way into the pump

2—

is dischnrged into the upper part of n.
¢’’ is a pipe leading to the envelop-
ing tube, o, whence water is conducted
by 77 for the use of ice vessels, r. As
the water passes through o it is cooled
by the ascending vapors of ammonin.
In starting the machine, it is first
blown through to expel the air. Theair

escaping from the vessel, w, passes by
pipe, ¢, to the purger, d, and passes be-
neath the surface of the water therein,
which retains any escaping ammonia.
Fig. 2 is an
ICE FLANE
for shaving oft fragments of ice for cool-
ing drinks. It consists simply of a couple
of plane knives inserted in a board, over

be restored, The gas will be rapidly

which the ice 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, sinee it is
connected with the suhject of ice, ix an
ICE LOCOMOTIVE
or traction engine, for running on ice
(Fig. 8). It was constructed by the

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

re-dissolved, reducing the pressure, as the lquid ammonin
will evaporste with corresponding rapidity, drawing for its
latent heat upon the sensible heat of the water 1o be frozen
The result will be the completo evuporation of the li-,m-ﬁwi
ammonia snd the restoration of an aqueous wolution, in the
boller, of the original strength, Between the jce pan and
the well js a body of aleohiol, which will not freeze, but will
Act as a conduetor, During the refrigeration, the vessel ¢
has & non.conducting envelope i

Ferdinand Carré's continuous process, shown in the three
other viewn in Fig. 1, depends also for s offlcur y upon tho eys

poration of lquid ammonin.  a In the bollor, oxposed to the

heat of the farnsco, b; ¢ la an Indicator 1o show the level of |

the Hquid ; { is & tube conducting gas o the liquefior, j ; the
vertical pipe abave the branch, 1, leads to & safety valve, and
any escaplog gas passes by pipe, ¢, to the water tank, ¢,
where it is atmorbed. 7is s tube which brings back to the
boller saturated solution of ammonis from the absorbing
spparatus, w u ; this solution passes downward trickling
through the perforated trays, g, while the sscending gas

“Publisbied (o numbers by Mesars, llurd & Houghton, New York ety

CARRES 1CE-MAKING MACHINES,

distributor, p, the pipe, #, belng wound spirally around the
tube, ¢, through which the vaporized ammonia is returning
from the refrigerator, ¢ 4, the vapors serving to reduce the
temperature of the liquid in # before It reaches the refrige-
rutor,

The refrigerator aelf consists of a number of zigzag or
spiral tabes—in the apparatus here represented, six in all—
immersed in a tank constructed of non-conducting sub-
stances.  Ench one of the six zigzags receives an equal sup-
ply of the liquid smmonia from the distributor,  The amall
tubes conveying this supply are shown at p.  The vessels, r,
to be refrigerated are sustained on & carriage, which is slid
back and forth by the same power that works the pump, o',
by which the re-saturated solution of smmonia I8 retarned

to the boller, The spuce in the tank surrounding the =ig-
zagn and the water vessels, r, is filled with an uncongelable
liquid, such as alcohol or u salution of chloride of calcium.
The ammonia in the zigzags, ¢, discharges in a vaporized
form into the collector, s, and passes throngh the tube, £, to
the cylinder, u, whore It extends nearly to the bottom of
the vossel, nod thero discharges the gas into the water which

and freight between St. Potorsburg and Cronstadt, Russis.
It has two driving wheels, each 5 feet in dinmetor and stud-
ded with spikes. The front part rests on a sledge, which
in kwiveled und may be turned by the wheel which has an
ondless serow, working o pinfon that turng s segment
nttached to the sledge body. The eylinders are 10 inches in
dinmeter and of 22 inches stroke.  The weight of the eogine
I 12 tuns, and it is said 1o have attained a speed of 18 miles.
per hour on the lce.

Just now, when chemical fertilizers are
sttention, it is of interest to note that Mr. Charles
ward, of England, as we learn from the Journal
ticulture, hus apparently succeeded in proventing
blight, by supplying the mineral elements of pota
food to his garden, which had aly been 1
with nitrogenous manures. He claims to have
better crop, the tubers more even in size, smool
and free from disease ; while the market g

him suffered Yeayy losses from the potato d




‘ngmmof the wood is not de-
ted from the cellulose, and eventually

ltbqotnmtocutﬂwvood up very
’czd «m the Sinclair process, but only to split it up like
foraparlor stove, A chemically prepared
1 s boiled for six hours with the wood under

Md'm After the boiling, a portion of
incrusting material is found dissolved in the liquor, and
mol i'hmmo{mmm-mn is extracted

dlplay thooduheohomrodn as possible, like pop-
lliden ‘ote. These kinds of wood are not decolorized
in this process, and the albuminoid and gummy
are mostly dissolved. The success of this pro-
depends less on the pressure during boiling than on the
mp which must not exceed 248° Fuh.
~ The of oak wood for paper stock offers one advan.
tage, namely, that the tannin contained in it is obtained as
a by-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 50 concentrated that evaporation seems superfiu.
ous, and is only undertaken when a very concentrated solu.
tion of tanuie .c!d is required either for transportation or
for keeping. The other chemicals contuined in the lye are
in no way & hindrance to thet anning process, but mther aid
it. Experiments show that hides prepared in the usual
wanner, when simply laid in this liquor, were perfectly
tanned in ten days.

NEW BOOKS AND PUBLICATIONS.

THE ANDES AND THE AMAZONS, or Across the Continent of South
Amerion, Hy Professor James Orton. Third Edition, revised,
und enlarged. with Maps and Ilustrations. New York cofty:
Harper & Brothers.

101807, Professor Orton set out on his first journey across Equatorial South
Ateriea, and the record of his travels Is embodied In the first edition of the
present work, In 1533, he made a second expedition, and navigated the
Anaxons from Para to Yurimiguas, thence over the Andes to the Puclte
const and down to Lima. The main objects of the journey were sclentific,
and thoy Included o special study of the Marafion reglon, of which little has
hitherto been known, besides the collection of facts {llustrating the com-
mercial resources 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 famillar with portions of his Journey
through the admirable Jetters which be forwarded to the SCiExTIFIC AMERl-
OAX 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 whoso copi-
ous pages detalls, nocesanrily abhroviated {n the newspapers, are prescnted
tn f0ll, The ilustrations are excellent and layvishly supplied. By them, and
together with the two large maps added, the reador cannot fall to realize
the Journey so Weldly described by the nuthor.

Recent American and FLoreign Patents.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED DUMPING CAR.

David Munuel, Readyville, asslgnor to himselt and Ezrm G, Per-
king, Hydo Park, Mass,~This conslsts of u body supported on rock=
ers, which work on rocker bods mounted on the perch ot the car,
and having Unks o connooted with the rockers as to allow them to
work froely,and at the same time keop them on the rocker bed; and
it also consists of & contrivanco of the brakes to swing together
with the wheels.

IMPROVED STENCH TRAP.

Edward F, Hutchins, Toronto, Cannda,—In order to so improve |
the metalllo stench toup In common use that the bursting of the
s e by froezing is avolded, and that the detaching of the trap for
eleaning or melting the feo muy be readily accomplishod, this in-
ventor proposes o stench trap made of an olustic mutorinl, connee-
ted in n dotachable muoner to the plpes.

IMPROVED YELOCIPEDE.

K. Walcot Laurenee, Now York olty.—This invention conslsts in
mounting the steering whoeol on tho reach of a lover pivoted to the

seat und arranged in an axle gulde, oxtended forwand to the foot |

rest. It can be worked by the foet to gulde the carriuge while the
propelling power I applicd by band, und the carrlage can nlso be
gulded by the deiviog wheels by turning one faster than the othor,

IMPROVED METALLIC ROOVS,
Fraools O Conkling Monroe, N, Y. Thix consists in the combinn-

tlon, with u sbingle roof, of stelps often extendiog from pouk to |

vives, Wso steips nufled at the butt of enchrow of shingles, und o

wood stelp urranged slong the muargin and edge of the two streips. |

The lutter ure similurly conneoted by hooked flanges,
IMPROVED VLOOR CLAMY,

Willlum B, Splok and Wilbor Mason, Providence, It L-This con-
sistaof n groovoed base plece, with floor entering knives, n ratohot
slide plece, and un oporuting lever, together with oving and look-
ing pawls. The opernting pawl bas o tap pin that roleases the look-
ing pawl whon the siide plooe Is to bo carried baok,
IMPHOVED FARTENER FOR THE MEETING RAILS OF

Goorge Bdwards, Brompton Road, Bouth Kensington, England.—

BABILES

This lmprovowent serves to facllitate the disengagemont of thoe |

doviews provioas to moving tho sashes.  Itis also provided with
menns for drawing togothor the adjacent odges of the two sashos,
to prevont rattliog and exclude drafts. It is a simple and ingen-
jous spriog bolt, huving o soreow attachment whoreby the sashes
way bo drawp togetber,
IMFPROVED PLASTERING LATIL
Theophlius A. Sohellor, Marysvillo, Cal,—~This ls an Improved
plustering luth, by whioh the plustoring is firmly held without dan-
gor of dropplng and without the use of hair or othor binding ma-
toriul. It has dovotall mortdes cut Into the wood,

Scientific American,

NEW AGRICULTURAL INVENTIONS.

IMPROVED ANIMAL TIAY,

William Wallnoe, Tarrytown, N. Y.—Tho stationary and movi-
ble jaws are pivoted together, and extend above the pivot a sul-
table distance to be closed quickly by a strong string.  The sta-
tlonary Jaw has an extension forming a stake, by which the trap
may be set up in the ground : alko an arm on which the trip for
sotting and springing the trap js pivoted. The other Jaw hasn
catoh for hooking the trip. A lever, on the upper end of which
the trip is formed, extends downward to the point wherothe Jaws
uro to gripe the anfmal, and carries n yoke to be set In the runway,
%0 a8 to be moved by the animals n attempting to pass under it

COVER FOR THRASHING MACHINE TUMBLING RODS,

William R. Wilcox, Sterling Center, Minn.—This cover for the
tumbling rods of thrashing machines will allow the knuckle joint
to be ofled without removing the cover,

IMPROVED LAND ROLLER,

Fredus B, Hadley, Monterey, I1L—This conslsts of an Improved
land roller, made hollow, and provided with ribs or fanges upon
the inner surface of its shell and the heavy Inner eylinder.

IMPROVED GRAIN SEPARATOR,
David E. Fisher, Patterson, Ohlo.—For operating or shaking the

41
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IMPROVED FAUCET.

Patrick Skelly, New York city.—This relates to Improvements
In faucets for barrels of all kinds, that a tight seating of the stop-
ook without leakage, and a superior and readily applied coupling
with the liquid-conveying pipe, are obtained.

IMPROVED SOAP FRAME,

Danlel Whitaker, Boston, Mase.—This soap frume can be conve-
nlently set up and taken down, and its side and end plates are more
firmly connoeted than others of Its class. The base of the frame is
mude In threo parts, socured to ench other by transverse screw
bolts, whereby they are adapted to enter grooves in the base of
frame, and are attached thereto by hooks und staples. The end
portions of the frame have clamping bars attached, whereby
thoy muy be locked to the sides, In such a manner as to hold the
onds vertioal, and form a tight jointbetween thom and the sides
and lastly, the side portions of tho frame are provided with truss-
like brucos, whereby thoy are prevented from buckling, warping,
ote.

IMPFROVED END FASTENING VOR SUSPFENDERS,

John H. Murfey, New York eity.—A clip of sheet metal is con-
trived for fastening one or two ends to the buekle, hoop, loop, or
otherdevice, for connecting the end to the principal strap. The sald

contrivance is such that the clip ean be made by stamplog or
hing it outat one blow of & press, and can be fastened on the

screen shoe, n diferentinlly ribbed and ecoontrioally ted ro-
volving cam s employed,

IMPROVED WEANING NIT.

Phillp Heak, Toledo, Iowa.—~This consists in the hollow bit hav-
inga V bend formed In fts middle part,and perforated with a num-
ber of holes, and provided with the rigid arms.  The rigid attuch-
ment of the arms prevents the bit from turning in the animal’s
mouth and getting Into such a position as not to be effective.

IMPROVED FLOW,

Robert Cassidy, Thomas R. Lamb, and Chauncey L. Vaughan,
Beloit, Kan.—~This {mproved plow s without side draft, and of
lighter draft than ordinary plows, und way be readily adjusted to
run deeper or shallower in the ground, and to take more or less
land, as may be desired. The plowshure I8 of special form, and has
the cutting edge at right angles with the land slide. It is combined
with a slotted standard, curved inwandly to bring the plow beam
nearly over the center of the share.

IMFROVED WHEEL FPLOW,

Willlam A. Ruddick, Carthage, Mo.—This ‘mprovement consists
of an A frame mounted on the plow beam transversely with o cas-
ter wheel on the apex of the frame, to run on the land, Thereisa
larger wheel at the end of one of the bars of the frame, and &
tongue connected with the base of the frame. Wheels are con-
trived for rising and lowering at will to adjust the plow for fur-
rows of different depths, und for carrying the plow sbove the
ground.

IMPROVED FLOW.

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

IMPFROVED MOWING MACHINE,

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

IMPROVED BUTTER WORKER.

Charles Plyer, Hompstead, N. Y.—~This Invention consists of a
concave dish with mised center, to which a swinging lever, of a
shape corresponding to the dish, is swiveled, This is to be worked
ull around the dish for cutting up the butter.

IMPROVED GRAIN HEADER.

Charles K. Myoers and John W. Irwin, Pokin, 1L, assignors to
said Myers nnd Petor Woyrick, same place.—~The objoct hore is 1o
fmprove the construction of grain headers, so that the reel may
be moved farthor from and closer to the cutter bar automatically
as the ocutter bar is raised or lowered to operate upon taller or
shorter grain, The device includes five now mechunical construc-
tions.

i D
NEW TEXTILE MACHINERY.

MECHANISM FOR OFERATING TAKEUF HOLLERS FOR KNIT-
TING MACHINES.

Ira Tompkins und Albert Tompkins, Troy, N. Y.—~This consists
of the tension spring employed o regulato the tension of the cloth
interposed between the erank rod and the rod for working the
take-up pawl lover, It is so arranged that whon the machine doos
not deliver cloth for uny reason, us when not making stitches, the
spring will compress and allow the orank rod to work Its regular
ocourse, while the pawl lover will be held by the tenston of the cloth
until the oloth s deliyvered from the maohine ngaln.

IMPROVED BELVAOE GUARD FOR LOOMS,

John H, Mills, Lisburn, Pa.~This s o wire Oogor, with o spriog
[ lever fitted to i Httle blook, to be so attached to the loom templo
| that the finger projeots down past the solvage st the point where
the flling s bonten up, so that the shuttlo degws the fHng around
sald foger untl] It arvives at the box ot the other slde.  The reed
| then strikes the spring lover, and ralses the finger out of the loop
wfter the shuttor entors the box,  The guard moves wlong with the
temple relntivoly to the oloth, so that (e is always (o the eight po-
gition,  Thore s goned on ouoh sdo for eaoh solvige,  The objeot
I8 to ko the selvage more undform and rogoloe a1t (s ording-
| 1y e,

| IMPNOVED HOSK

GO0 DN,

| Henry G. Hubiburd, Mlddlotown,Conn., ssslgnor to Bussell Manu-
fucturing Company, of same place.—The Invention cousists in an
| fmproved hose goods, baving one or moro selvages upon one odge,
and two or more upon the other edgo, to Interlup with ench other
In forming the senm,

O
NEW OHEMIOAL AND MISCELLANEOUS lNVBlTlONB

IMPROVED HEED ORGAN #TOF ACTLON,

Henry Smith, Guoanoque, asslgnor to bhlmself, Joseph George,
and Charles Meo, Kingston, Canada.~This consists of & osm lover,
pivoted to the Koy board, nnd connected to the stop, and so ar-
runged as 1o not direotly on the valve or mute, making o simpl
and cheap contrivanoy,

INMPROVED INUHALER,

Goorge L, Orosby, Haonibal, Mo.~This invention oonsists in
combining u glass stoppor, having an sold recoptacie and ale pas.
suges, with o grooved stopper and tubes,  From the nold recopte-
ele the fumes are deawo down through a tube into the Hguld by the
body of the Intuler, to be Inhaled through o Hexible tube

nu-np without sewing, rivoeting, or other means required to puncture
orslit the end.

IMPROVED MARNESS CLAMP.

James McCormick, Glidden, lown.—This consists of rabber-facod
metal plates for attuchment to the jaws of harness makers' sewing
clamps, to hold the leather to be sewn without fnjury to It and, at
the same time, firmly. The sald plates are constructed with a
groove in the face side, which recelves the rubber facing, and holds
it without other fastenings.

IMPROVED EVAFPORATING AN,

Sydney 8. Connor, Amite City, La.~This consists In un lmprove-
went ln evapormting pans by providing them with detachable par-
tittons baving angle bars to make tight connection with the bot-
tom.

IMPROVED PEDAL ATTACHMENT FOR CABINET ORGANS,
Benjamin L. Boomer, Campello, Mass.—This is & contrivance for
closing up the opening in the front of the case for the pedals, and
fastening und unfastening the panel which closes it by the desk.
The object is to make a better and neater appearance, and protect
the [nstrument from dust, mice, ete,

IMPROVED STOPPER FOR SHIFS' RUNNING GEAR,

John W. Knight, New York city.—The objeet of this invention is
to prevent the chafing and wear of the safl 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 orany part of the rigging by which the
rope Is held, so that it will hang loosely over the salfl, 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 improvement in toy
horses consists of a contrivance of the support by which the horse
is mounted on the wheels, 50 as to be elevated and to make n
stronger support than is now used, and yet employ less metal to do
it. It consists of anarrow strip of metal or wire, bent =0 as to make
a light support, and at the same time stiffen the metal.

IMFROVED BREECH-LOADING FIRE ARM.

Ira M. Earle, Guilford Center, Vt.—This consists of a 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, {n such man-
ner that it bears ot 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 brecch. The invention also consists of
the shell extractor, so armnged that it is operated by slight exten-
sion or continuation of the thumb pressure in the motion of cock-
ing the plece.,

IMPROVED COUNTER STIFFENER FOR BOOTS AND SHOES.

Goorge W.Simpson, Federalsburg, Md.—This consists in a skel-
oton counter or back stay made of spring steel, and consisting of
the parallel bars and the cross bars, baving their projecting ends
boent Inward to adapt it to be applied to boots and shoes. Its object
1% to provent boots and shoes from belng run over at the heel.

IMPROVED FISH TRAP.

Jumes MoRoberts, Toledo, Iowa.—~This 1= an improved trap for
catohing tish at the outlot of lakes and ponds, and in other places
80 constructed as to prevent the escape of the fish within the trap
when apother fish is entoring, and to prevent the smallor fish from
belng destroyed by the larger ones.

IMPROVED ARTIFICIAL FLOWERS,

Mrs. Ellza F. Penley, Brooklyn, N, Y.—This consists of flowers,
leaves, and other artlcles cut of layers of rattan pith or other
wooden strips, wound (n continuous steands or colls and comen ted
toguther, the leaves belng attached to a sultable stom.

IMPROVED PASSENGER REGISTER,

Willium Mehan, Hoboken, N. J.—In the doorway of a car is plv-
otod a vertioal ghaft to which a turnstile Is attached, In the floor
of tho car beneath onoe side of the stile Is placed & welghted plat-
form, of such a size that thoe passenger cannot stop over (t. A sot
of ordinary registering wheols is 50 arcanged a8 to tum the first
wheol of suld register through the space of one tooth at each do-
prossion of the platform,

IMPROVED LETTER BOX,

France lorsche, Now York olty—This conslsts of o lettor box
with two or more downwiurd Inelined lotter spaces, with slotted
bottom purts, so that the lotters muy be seen through the opens
Ingy In the doors of the adjoining boxes bolaw.,

IMPROVED BALE TIE.

Deall Hempstead, Little Rook, Ark.—This improvement consiats
fnn buekle slottod ut one end »o a8 to sllow the bale bund to be
fastenoed thoreto by stmply bending it around the same, thoroby
vonnomizing hands @ and having at the other @ button upon the
under side, having two extensions, one of whioh bs lareor thisn the
othor, which button ts adapted to pass through s slot o the othor
ond of tho bale band and thus secure the band wround tho bale,
Tho button may occupy any poaltion with respoct to the buokle,
nnd the arrangement (s such that to loosen the band the buckle
must bo brought toa position that the straln of the band will not
naturally allow it to assume, thus lnsuring o seoure fastoning.

IMPROVED FAUORT ATTACHMENT,

Harry L. 8adler, Brooklyn, N. Y.~This (oveation coosists of &
sorow throaded busilng of the faucet hole, In contvetion with an
interior tube, baving rocosses, and a wooden plli‘.
plug tuboe has Interlor projeotions, that are by lugs
hollow and throaded koy thit sorows tnto the blllhinc nntl m
Ina skt with wooden Hadog, the faucet, opening or mm

kog by the Iusertion or withdmwal of the MOB’




gp::’t it 1s esught and held by a spring cateh, and
15 thus not. Hable to fall back and mar the instrument or break the

N. Y.—When the lens holder s raised

lenses.  Wings or alde shiolds aro employed to keop the light from
tho oyos when using the instrument.  Sald wings may be closed
IMPROVED TUG BUOKLE.

Herbert €. Wand, Wilimar. Minn.—When the draft strain comes
wpon the buckle the bail slips forward, and the tug 18 clamped bes
fwoon & oross bie of the bail and a front oross bar of the buckle
framie, thus relieving the tongue from the most of the draft strain,
Tho principal use of the tonguo is to prevent the tug from slipping
when the draft strain is being applied, and to prevent the said tug
from working loose. _
METHOD OF UTILIZING THE LEATIIER OF CARD CLOTHING,

Frank E. Brummit, Walpole, Mass,~This inventor tukes the old
eard clothing as it now comes from the mills and s thrown away,
removes the teeth, and gums the leather with gum tragacanth, Ho
then resets the leather with now toeth, pricsing 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 moasuroe restores
tho leather to tho orlginal condition for receiving and holding the
tooth.

ANKELE SUPPORTS FOR SEATES AND IMPROVED SKATES.

Julins Drucklieh, Jersey City Hights, N. J.—The first invention
consists of an outwandly curved supporting rod that is applied to
A socket pivoted to the side of the runner, Thoe supporting rod
makes it easier to beginners to learn to skate, while [t glves to the
accomplished skater a support for the Jower musoles, =0 that he
oan hold out longer and practice with less fatigue. The second
fnvention relates to such improvements in skates that the same
may be instantly and rigidly applied to the heel and sole of the
shoe. A setscrew allows the adjustment of the skate to any size
of heel, while & swinging lover produces, by belng earried up un-
il retained by a stop lug, on the runner, the tight attachment of
the skate to the boot heel, releasing the same whoen the lever is
lowered and the griping of its sharp edge is discontinued. The
front part of the boot or shoe is connected to the skate byan nd-
Justable 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 secured
in position in the shell. The invention consists of a diametrical
anvil, made in one piece with an encircling socket tube, retained
soourely by a paper shell and metallic cap pleco,

IMPROVED SHOE FASTENING,

William J. Vitt, New York city.~The flap s fastoned to the up-
per by anumber of tubular clips applied to the shoe. The clips of
the flap and upper are armnged to alternate with each other, and
connected by a string that s seoured by a knot to the lowermost
clip. The string I8 thon passed through all the elips, the upper end
giving readily for the opening of the flap In putting on or tuking
off the shoe. The end of the string Is applied to and rigidly re-
tained by a suitable clamping devioe, and then passed through a
hole or erelot of the upper to the inside to be wound around the
ankle.

i
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NEW HOUSEHOLD INVENTIONS.

IMPROVED SASH FASTENER,

Thomas Hill, Portland, Me.—The invention relates to a fastener
%o constructed and applied as to lock the upper and lower sash to-
gether in any adjustment. The fastener consists of o notehed and
slotted plate, secured to the side bar of the upper sash. and a but-
muaﬂMw&mM&elmﬂ.memml
being such that the catch works in the slot of the plate. and engn-
numw:owm-.anmummm.

IMPROVED WASHING MACHINE.

Franzis M. Hellstrom, Lawrence, Kan.—The rubbing surfuce of
the suds box s formed by attaching balf-round strips of wood at
thelr ends to sérips of zine. The movable rubber s formed by at-
taching half-round strips of wood o the curved edges of segmon-
tal disks. Whn!hobvmm-momm-mlm position thelr
ends rest againat cleats attached to disks of the movable rubber,

[JuLy 15, 1876.

Srientific dmericni.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED PROJECTILE.

James M. Polland, New Orleans, La.—This Invention consists in n
projectile having o central cylindrical portion, with ends sym- |
motrically tapered to a confeal or paraboloidal form. the rear end i
of the projoctile being upset or molded with a mised circumfer- |
ential bur, which is of less diameter than the cylindrical portion,
and has # convex end. ‘The double parmbololdal form ndapts the
projectile to the least yesistance from the nir, whilo the ratse bhur
nots In the nature of a guide, as o feathor to an arrow.

IMPROVED FEATHHERING PADDLE WHEELS,

John I, Clow, Omange, Wis—Certain improvement= are made in
that class of paddle wheols designed for the propulsion of boats in
which tho paddles are pivoted upon one side of the centor so as to
foathor or move edgowise (n rising from the water 50 as not to
onrry doad water. The invention consists mainly in the particular
construction of a locking bolt, armanged to be operated by a levor
and cam, and loented In the central part of the wheel 5o as to en.
gage with the middle part of the paddie, and lock or reloase the
same at the proper time.

IMPROVED PORTABLE DERRICK.

Shirwood Y. Reams, Balleville, Texas.—~This consists of an ad-
b ] ble orane m ted on a truck pltform, having an overhead
frame for the support of the upper end of the crune post, and
bruces for staying the frame. The crane can thus be turned
around to overhang the sides. The whole is a simple apparatus,
which may be moved readily from place to place by hand or by
horse powor,

IMPROVED WINDMILL.

James Ward, Winnemucea, Nev.—This consists of an upright
wheel with spirally curved floats, in connection with a cor-
responding number of fixed and hinged and welghted shutters, of
whioh the latter are regulated by welghts and a connecting gov-
orning string.

IMPROVED AUGER HANDLE.

James Magers, Gervals, Orogon.—By suitable constrmotion, a
locking plate provents the bit from turning in the handlo when the
nuger is in use,and at the same time allows the bit to be readily
dotached and attached when desired.

IMPROVED S8AW RET.

Henry Itskin and John Gregg, Rockfield, Ind.—This is n set to be
used with the hammmer. It has & wedge-shaped notch in the end,
and a guge to regulate the position from the side of the saw, =0
that by placing the noteh on the point of the tooth, and hammer-
ing the end of the tool, the same as an upsotting gage, the tooth
will be set by bending it Intorally. There is also an upsetting noteh
in the tool to adapt {t for both kinds of teeth.

IMPROVED NUT LOCK.
Samuel Henry, Chenoa, T1L.—This improved nut lock Is formed of
a curved plate, having itsends curved upward, and having notches
with inolined sides and straight bottom formed in sald ends, to
adapt it to be applied to the nuts of & pair of bolts. |

IMPROVED TIRE UPSETTER.

Ebenezer . 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 elamped against toothed blocks by
eccentrics. Then one plate and {ts toothed block and ecoentric are
forced forward, shreinking the fron.

IMPROVED MACHINE FOR MAKING WEDGES,

Johin Lennerton, Truro, N. S.—The first part of this Invention
consists of two revolving eylinders fixed upon a shaft furmished
with four outters in each eylinder, so armanged as to cut the wedges
to the required thickness and taper. The second part consists of
two other revolving oylinders, similar to the first pair, so armnged
upon the same shaft as to cut the wedge to the required width,
The third part consists of a circular saw and movable table top, so
ocombined and armnged as to cut the wedge to the required length,
and working in conjunction with the other parts.

IMPROVED TIMING ATTACHMENT FOR WATCIHES,

Thaddeus Ackley. Warren, Ohlo.—A spiml spring is armnged 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, o as to {nstantly turn the same with
the arbor, and move thereby the second wheel. By pulling out the
controlling lever the disk is detached from the spurred oateh, and
thereby the second hand stopped, the lever being pushed In at the
moment when the timing i= to begin, so that the second hand
moves until, by puiling out the lever, it is stopped again, so that
the time taken up by the mee s indioated In reliable and conve-
nient manner,

IMPROVED MECHANICAL MOVEMENT.

Miner G. Mosher, Wichita, Kas—This is an fmproved device for
converting u reciprocating fnto a rotary motion which has no
dead po nts. 1t mainly condsts in the combination of a U fork,
provided with two palrs of hook pawls, with the wheel provided

| with the bolts ; and in the combination of the three three-armed or
T bars and thelr connecting rods or chains with the U bar or fork

and with the two sets of hook pawls.

IMPROVED STEERING PFROPELLER
Flavios J. Ashburn, West Unlon, W. Va.—This consists of pro-
peller blades arrunged hortzontally on and hinged to vertioal
crank shufts suspended from a horfzontally revolving frmmoe above

against which they are locked by catches, so thit the rubber will
bo operated by oporating the levers.
IMPFROYVED KNIFE-SCOURING MACHINES,
Herbort Symonds, Troy, N. ¥.—In this deviee the
. ’ polishing pow-
dor is fod downward o the polishing pads from the reservoir,
There is also & new mechanioal fon of the pads,
IMPROVED BOLT.

Francis Robinson and John H. Ferris, Trenton, N. J.
siats of u bolt that slides and turns In & barrel by means of an in-
olined elliptical collar of the bolt bearing on the correspondingly
beveled end of the barrel.  The bolt is retained in locked position
by a shoulder or seat of the handle.

IMPROVED CAUFPET STRETOHER

Joseph 8. Ingham, Knoxville, Pu.—This is an fngentous combing-

tion of lever and pulley for drawing the edges of ourpets out taut.
INMFROVED DOOR BELL

James M. Hinchey, Philadelphia, Pa.—This consists of & bell me-

ehanism oporated by & swinging lever that winds up sspring and

rings the boll on o release of the pull, by the sction of the spring
and tranemittiog goar wheels,

IMFHOVED HEATING ATTACHMENT FOR STOVES,

Lars M. Madson, Daneville, Dak. Ter.—This is an Improved heat-
ing sttachment to cooking and heating stoves, by which the heat
of the fire gases i more caunpletely utilized before escaping into
tho chimney. 1t conslsts of & sectional pipe, made of jointed ol.
bows at sultable inolioation, and supported on the stove and on un
adjustable braoe standard.

~This con~ |

the wuter, and connected by their cranks to the erank of & shaft in
the center of the carrying frame, and uround which thoy swing.
i All the paddies thus face in the same direction, =0 that In the for-
{ ward motion they turn upon u hinge and work edgewlise, and in
| the back motion they work broadeide nguinst the water to propel
theboat. Thisinvention also consists of a stationary orunk around
which the bucket swings, made to be turned in cither way, and pro-
| vided with means for turning it, whioh may work olther by the
| engine or by the pllot wheel, wherehy the direction in which the
| paddles not. s changed at will to roverse the motion of the boat,
| and to utilize the propeller for steering It
IMFROVED METHOD OF ANNEALING PLOW MOLD BOARDS.
Ell H. Babeock and John €, Whiting, Canandaigun, N. Y.~The
object of this Invention I8 to enable chilled mold boards and other
chilled castings to be coolod without warping or bolng strained,
nnd thus keep them In exnotly the required sh pe. It ity In

IMPFROYVED KEY-NIOLE GUARD
John La Blane and Xavier St Plorre, San Franocisco, Cal.~This
conslsts of o sliding guard plato operutod by a crank plo, sliding in
o sogmental reooss of the fnee plate of the lock, nnd in u slot of the
gunrd piate.
IMPROVED AUTOMATIC CARL NRAKE,
Ira Robbins, Hughosville, Pa.~This invention relates to an im.

proved construction of our brake, dosigned to apply or remove the
brakes automationlly, or by hand, a8 may bo desired, It consists
chiofly In the armaogemeont of & bellows operatod continuously by
the car whoels, which is employed for reloeasing the brakes by not-
ing upon a Irlpp'lnu rod when the cars stop ; In the mochanism op.
omting o connoction with said bellows; and In devies for auto.
matically applying the brmkes by the impact or conenssion of the
onrs,
IMPROVED CAR COUPLING.

Nicholas Darrow, Hoempstead, Texas.—~The ours are arranged
with spring buffors, of which the buffers of one car have side-
extending guard platos, to which the tapering hoads of the buffers
of the ndjoining oar are fitted. The gusrd plates guido and assist
in the coupling of the ears, and also provent the cars from swing-
Ing too much from one side of the trnok to the other,

IMI'ROVED XUT LOOK.

Isanc Van Kuran, Omaha, Neb.—~This consists of a washor of
steel over a cavity In the fish plate, and surrounding the bolt, so
that the pressure on the bolt on the fish plate is transmitted 1o the
surfiuco of the plate surrounding the eavity by the washer. This
allows of any roquired amount of pressure, and at tho same time
affords a spring with sufficient reactionary power ngninst the nut
at all times to prevent It from beooming slack, so as to work off or
unscrow,

IMTROVED CAR COUPLING,

Jacob F, Rochm, Hinwatha, Kan,—When the drawheads appronch
for coupling, the spring-supported lloks enter tho mouth of the
corresponding cavitios at opposite sides of the drawheads, strike
aguinst the pins, s0 ns to throw them back and push them In up-
ward direotion on the guldes, to allow the pessage of the links.
When the links have entered beyond the plos, lever handles aro
thrown forward, and the pins dropped by tho concussion of the
drawheads, 8o as to couple the lHnks.

IMPROVED METALLIC GIRDEN.

John L. Nostrand, Brookiyn, E. D., N. Y.=In the nook of the
head or flange Is formed a longitudinal groove or channel, to re-
ceive the edge of the web, whero it s secured in place by bolts or
rivets. Ny this construction, beams of a groater strength can ho
made by using the samo quantity of (ron, or of an equal strength,
by using a less quantity of iron, and also, the strain is transferrod
from the rivets to the shouldors of tho heads, against which tho
edges of the web rest.

IMPROVED WATCHMEX'S TIME DETECTER.

Jacob H. Massey, Allentown, Pa.~This is a watchman's time
detecter, which is applicable to a bullding for inside and outsido
use. It consists of a dinl with concentrio circles, rovolved by a
clock traln, and operated by a suitable spring-marking device, In
connection with a pull from the inside or outside of the bullding.
The marking device s set for each day by a ecrank shaft engaging
a mok of the marker,

IMPROVED LEATHER-STRETOHING MACHINE.

William Coupe, South Attleborough, Mass—This Is an improved
machine for stretohing leather for belts and other uses, so cob-
structod as to streteh the leather evenly when varying in thickness;
und which may be readily adjusted to stretch the leather to any
desired extent.

IMPROVED VIBRATING PROPELLER.

John Forgie, Sr., and John B. Forgic, Jr.. Hicksville, N. Y.—This
fnvention consists of carrying paddles in the form of the siatsof a
window blind, and working alternately sidewise and odgewise to
the water as the frames swing backward and forward. The sald
frames are pivoted at the upper end,in such manner that the lower
end works parallel with the engine rod, to which it Is connectad, to
be worked by the steam power applied directly to the rod.

IMPROVED DOUBLE-ACTING FORCE PUMP.

Goorge W. Hooper, Greene, Me.—In using the pump, as the pls
ton moves downwand, a vacuum is formed above it, and the water
Is foroed, by atmospheric pressure, through passages and a valve,
and passes into tho upper part of the eylinder. At the same time
the wator in the lower part of the oylinder is forced out, opening
another valve, and passes into the pump tube and out through It
As the piston moves upwand, the water passes in through other
openings and valves, and passes into the lower part of the cylinder.
At the same time, the water above the piston s forced into the
pump tube.

IMPROVED VALVE GEAR. =

John E. Giles, Hazlcton, Pa.—The crank pin which works tho
valve s carried In a block in # slotted disk which slides along tho
disk for shifting the valves, and to the opposite sido of the axis for
reversing, and is worked by o sleeve on the shaft of tho disk to
which the shafting lever is connected. The disk is geared by a
toothed rim with a wheel on the erank shaft (which gears are 6o
oontrio), by whioh the [rregularities of the crank are overcome.
Yor a lap valve, the slot in the disk for carrsing the crank pin is
armnged out of the center of the line of the axis of the disk to Just
the measurement of the lap and lead of one end of the valve.

IMPROVED BARREL FOR WATCH SPRINGS. .
Sherman D. Johnson, East Haddam, Conn.—This invention 6oo-
slsts of tho comblnation of the malnspring barrel wnm)hnl":
with n separate toothed wheel around the barrol, that is capablo
motion independent of the rim on the breaking of the spring.

IMPROVED CAR REAKE. y
Jacob m:m:.l.onmmx.r.-;uum:'hwx:z
opposite sides of whoels, the ohject belng roliove the axies
Jatoral pressure to which they are subject whon the brakes apply
to ono slde only,
IMPROVED SHARPENING MACHINE. ]
Goorge W. Ingersoll and Harvey L. Mmm--m
I & now toolholing device, whereby sny cutting tool may bo
sharpened nt an oxact bevel without help, as one hand can ) tum
the stono and the other guide the too) agalnst the samo. B disoriodl
W ke rod, gouges may be ground with the samo bevel in s X

removing the castings from the chills as soon as they are cool
onough to be handled, placing them In hot forma, and cooling
them under pressure, and under a gradaally diminishing heat,

IMROVED CAR TRUCK RHIFTING AIPARATUA,
Raobvert H. Ramsoy, Cobourg, Canada.—This invention oonsists of

a oouple of trucks on each side of the track on which is the car
whoso trucks are to be shifted, carrying s boam oxtending norosm
from one to the other under the car body at cach end. Thore Is &
depreséad portion of the main track, down which the truoks to be
removed run, and detach from the oar, while the Iattor runs on

the beam carried by the side truoks, which run at the saime time | horzontally in uwm.umvm'm'm
on lovel tracks. The trucks to be 0onnected are run up the grade, | some of the hoat into the mass, for deying it :

and thus brought Into connection with the car.

. Tt is readily adapted to any size of grinding

IMFROVED FURXACE POR BURNING SAWDUST,TAN DARK,
Prodorio T. Kidder, Claremont, N, B.—This ition con
wsing feoders under or in the bottom of the muss of h >
with which the stove is filled. The sald feedors kre ploces of
exteniing from the frent at the draft inlot along the stove.
baok, 104 which, being ignited at tho front end, :
ther with the sawdust or tan bark immediatoly
the heat, asconding up the bank of other fuol,
charcoal, and it for s it falls
In oase the fino material Is very wot, p

by pasing from the tubes up through the fool.
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ural Implements and Industrinl Machin-
J 'Iﬂimmnu. KL Allen & Co, N.X .

“For Bolt Forging Machines and Powoer Hoam-
“m&& Forsalth & Co.. Manchoster, N, i,

in whole or part, lor
; ,...!wa-lo—vmuhmu 0 pa
My WI..

ventilation, a

upon thorough
l&m “olesn uo.mn. and plouty of lco water In
elther of the retall stores of Baldwin the Clothier, New

~ York and Brooklyn.

Telescopes nnd untorinl Stands—Manufao-
tured Sy John Byrae, xﬁ‘m Fouarth $t., Now York.

‘Hydrant H Pi and Couplings. Sond for
prices to m«y%? Co., Plusbinrgh, Pa,

Snydor's Little Giant One Horso Power Steam
Bnﬁne. complete with Tabular Bollor, only $150, Ward
B. Suyder, Manufacturer, $4 Fulton St., Now York.

For 24 Hand Portable und Stationary Boflors
‘and Eogines, address Junius Harrls, Tituaviile, Pa,

_ Patentees—desiving light artioles manufactured
1, Gray or Malleablo Iron, and Drass, address
‘Welles Specialty Works, Otlcago, Til.

Best Belt-Palleys—A, B. Cook & Co,, Erle, Pa.

‘Centennial Bxhibition, Philadelphin.—Examing
‘the Allen Governors, Maohinery Hally D, 9, Par, 71,

Muachine-cut brass gear whooels, for modols, &o.
List free. D, Glibert & Son. 212 Cheater St., Phlla., Fa,

“Dead Stroke"” Power Hammors—recently great-
1y improved, Increasing cost over 10 por covt. Prices re-
‘duced oyer 20 per cent. Hull & Belden Co,, Danbury,Ct.

Driving Belts made to order, to nocomplish work
required. Send full part{culars for prices to C. W, Arny,
48 North Third St,. Philadeiphis, Pa.

Power & Foot Presses & all Fruit-can Tools. Fer-
racute W_Kl.. Bﬂdxotpn.’N.J. & O, 23, Mohy. Hall,Cent'l,

The French Files of Limet & Co. have the en-
dorsement of many of the leading tnching makors of
America. Notice samples (n Maohinery Hall, Froonch De-
partment, Centennlal Exposition. Homer Foot & Co.,
Sole Asmu. 22 Platt St., New York,

Shingles and Heading Sawing Muchine, Sce ad-
vertisement o# Trevor & Co., Lockport, N. Y.

Solid Emery Vulcanite Wheels—The Solid Orig-
nal Emery Wheel—other kinds fmitations and Inferlor,
Csution —Ourn name Is stamped 1o full on all our best
Standard Belting, Packing, and Hose, Buy that only.
The best Is the clicorest. New York Belting aud Pack-
1ng Company, $7and 88 Park Row. Now York,

Hotohkiss Afr spﬂng Forge Hammer, best in the
market., Priceslow. D. Frishie & Co.. Now Haven,Ct.

Patent Scroll and Band Saws, best and cheapest
nuse. Cordesman. Egan & Co.. Cinelnnatl, Ohlo,

Linen Hose for Factories—l1, 134, 2, & 24 inch.

Atlowestrates. Greene, Tweed & Co. 18 Park Pluce, N. Y.

Baxter Wrenches fit peculinr cornors. Prices
reduced. Greene, Tweed & Co., 18 Park Place, N, Y.,

‘Steel from one 1b. to five thousand 1bs,
Invaluable for strength and dursbility. Clrculars free.
Plttaburgh Steol Casting Co., Pittaburgh, Pa.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brookiyn, N. ¥.

For Solid Wrought-iron Beams, ete., see adver-
usement. Address Unlon Iron Mills, Plttsourgh, Fa.,
for Mtbograph. &c.

Hotchkiss & Dall, Meriden, Conn., Foundrymen
snd workers of sheet motal. Fine Gray Iron Castiogs
to order. Job work solleited.

For Solld Bmery Wheels and Machinery, send to
the Unlon Sone Co., Boston, Mass., for circular.

Hydraulic Presses and Jacks, new and second
usnd. Lathes and Inery for Polishing snd Buming
Metals. E. Lyon, @ Grand alrecl. New York.

Spinning Rings of & Superior Quality.—Whitins-
ville Bploniog Riog Co.. Whitinaville, Mass.

Dinmond Tools—J. Dickinson, 84 Nassau St, N. Y.
Temples and Olicans. Draper, Hopedale, Mass.

. M. will find, on reference, that the den
tfrice describod on p, 72, vol. 34, is n good one.—
¥. J. M. is informed that there I8 no formula for

the horge power of o boller, Ample boller power
for your cogino is always to be recommended,—
A. L. F. should use marine glue for fastening
cloth or paper 1o wood.  Sce p. 43, vol. 82.—C. W,
F. will flod direcdons for otohing on gluss on p.
400, vol. 81.—H. 8. can caloulate the speed of his
planer by usiog the formula given for speo ds of
pulloys on p. 3%, vol. 3. Ho should temper is
wolding knife to s brown color. See p. 21, vol
3L—H. H. should cover the copper connections in
his Bunson battery us deseribed on p. 235, vol. 3.
~A. A.can tomper his millpleks by the process
described on p. 106, vol. 25.—W, D. Y, can caleu-
late the lfting power of hydrogen by the formu-
1a given on p. T4, vol. dL—W. H. 8 cun prevent
rust on Iron and steel by the wethod desc wibed on

Scientific

horso power ongine? A. We think you would find
it moro satisfuctory and oheaper to pump the
water by means of the windmill, und store it in
o tank for uso during culms. You might compress
ale by means of the windmill, for the purpose of
driving an engine. But the air roocivers would
noed to be larger and more oxponsive than the
wator tank.

(2) P. I, 8. usks: 1. How can | granulate
s0ft soldor to about the size of common shot 7 A.
Melt tho solder and pour (b in o thin stream from
somo hight {nto a vessol of cold water, 2. Does
common half hard brass wire In the coll suffer a
loss of strongth by belng exposed to tho ale? Ao
Tho loss, If any, is very slight,

(B R. T. S asks. 1. What remedy can 1
use to destroy tho Inseots which infest the rose
Dushes? A, Tobaeeo water. 2, How can I pre-
vont woeds from growlng? By hoolng or pulling
them up.

(1) A, says: L have been trying to moke
nitrons oxlde gus, buthave not succesdod.  Atter
1 have heated the nmmonin for u fow moments,
tho water from the wash bottle comes In to the
ohemieal sk, How can I romedy (t?7 A, Place
pure niteato of nmmonin in o capacious tusk, pro-
vided with u suitable perforatod stopper, through
which o plece of gluss tublng, boat ut clght nogles,
Just passes. This I8 to be connected by means of
rubber tublng with an empty bottle, fitted In &
stmilar manner to the ordinury wash bottle, with
the exooption that neither of the tubes must ex-
tend to the bottom of the bottle; they should
be cut off Just on the lnner slde of the stop-
per. This will serve for condensing tho great-
or part of the molsture that comes over, and at
the same time prevent the cetreat of the liguid
(nto the hot flusk on the removal of the source of
heat; itiswell to keep this bottle Immersed in
cold water during the operation. The purifying
bottle may consist of o tall, slender (dry) wosh
bottle, filled with conrsely broken lumps of proto-
sulphate of fron (copperas), The inlet tube of the
purifier must extend quite to the bottom of the
vessol, 50 n8 to forco the gus to puss through the
entire column of copperas.  Whon the evolution
of gas censes, the reservolr should fmmediately be
disconnected from the purifier and the stopper re-
moved from the generating tlask, before the heat
s removed. If these latter precautions bo ob-
sorved, thore will be no danger of a retreat even
if & wash bottle be employed.

(0) A, L'E. says: Please give me n good
reclpe for removing paint stains from  white
shirts. A. Moisten with benzole and cover on
both sides with warm pipe clay, Place under
pressure for severl hours, and repent if necossary.
You should have stated, if possible, what kind of
palnt produced the stadn, to cnnble us to properly
answer the guestion,

(6) 8. H. D.asks: Arethe engines of Mr.
Corliss at the Centenninl exhibition connected on
ono shaft at right angles? A, Yes,

(7) H. W. asks: What liquid must I add
to yourmixtures for colored fires in No. 13, vol.
347 I have tried theliquid given in the same num-
ber with the result thatit will not harden or burn.
A. Colored stars may be made by using any of the
recipes for colored fires with a mixture of fsin-
glass (pure gelatin) 14 oz, camphor 3 oz, and al-
cohol 3{ oz. Make into balls of the requisite size.
roll in gunpowder, and dry in the sun.

(8) W. L. 8. says: The packing box
around the stem of the slide valve on my engine
has got stuck fast with old tallow and perbapsiron
rust, 50 that I cannot move it either way, and the
box needs new packing. How can I looson it with
out taking off the steam chest? The box s of the
usual form, set up by two bolts. A, Try driving
wedges behind the flange.

(9 W.H. W, asks: What can | add to an-
iline black so usto keep itblack, in dyeing leather?
When dissolved In water or spirits, It turns o o
brown color. A. Try the addition of a small
quantity of sulphate of copper to the liquor ; and
after dyeing, pass between warm copper rollers.

(10) J. R. C. asks: Is there any known sim-
ple and cheap method or process for forming, dis-
solving, and retaining in perfeot solution the
protocarbonate of fron, in a4 common mineral
fountain? A. The protocarbonate of {ron s by
no means & rare salt, It dissolves us completely as
bicarbonate in carbonle sold water, Large quan-
titics of the pure carbonate are coployed In the
preparation of artificial minernd waters. On ex-
posure to the alr,the ron §s finally deposited as an
ochery depositof the hydrated peroxide.

(1) J. A. W. asks: A friend and myself
have had an argument about s vacuum. My
friend states that, if wo tako o oylinder that will
stund oo external pressure of 25 1bs, 1o the square
fnch, we can collapse It with un alr pump that
is strong enough for the work. 1 claim that
15 1bs, per square Inch s the Hmit,. Who is right?
A. The ntmospherie pressure upon cach square
inch of surfnce equals 156 1bs., 50 that a boller on

American.

(15) J. 8. asks: [ cannot get a fine line on
tracing (.!olh Please tell me how to work it, and
how to color plans on tracing cloth. A, Use tra-
clng cloth with one slde glazed. The other &ide has
u dead finish, and the cloth will tuke as fine an ink
Hue as desired oo the glazed surface. To color, use
tho brush only damp with the color, und apply on
the back or dead finished side , and the color will
show through. Do not get the brush too wet
with color, and you will succeed.

(16) H. 8. J, says: We are using three
bollers for steam heating, and we find a great deal
of unconsumed mater al s wasted with the ashes,
We use Illinols soft coal on grate bars with 17,
inch openings.  A. Decrease the width of open-
ings a8 much as possible.

(17) A. E. usks: When cold water is sad-
denly brought Into contact with red hot iron
plates, a8 In the case of many boller explosions,
does It become decomposed into bydrogen or oxy-
gen, or I8 It merely converted Into steam ¢ AL It
I8 not at once converted into hydrogen, A small
portion of It isconverted Into steam of o high ten-
slon, which buoys up the remaining water and
prevents actunl contact with the hot fron.

(18) €. W, J. says: Home made potash
soup with us will not keep. It has a tendency to
spoil, und In @ short time it smells badly. We
therefore do not put up at & melting as much ns
we wish, Please inform me what will preserve
such soap from this tendency. A, The trouble I8
probably due to the fact that the conversion
of the fat into soap I8 not complete, either from
an Insufliciency of the alkali, or that the boiling
15 not continued long enough.

(19) H. P. J. asks: »will you give me the
proportions of the smallest steamboat that can be
bullt for practical working, to make 10 miles per
hour In still water? A, Probably it could be made
as short as 26 fect.  See p. 185, vol. 20,

(20) W, A, H. asks: 1. Is there any metal-
lic compound softer than lead,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 wear upon small steel dies used for
stamping lead 7 A.This could best be determined
by experiment.

(21) W. O'H. says: If you take two vessels
of equal size, fill one with water and the other 1}
full of very finely sifted coal ashes, you will find
that all the water in one vessel can be poured into
the vessel containing the ashes without any over-
flow; also that all the ashes in one vessel may be
slowly transposed into the vessel containing the
water without the latter overflowing. Do the
facts prove that {§ of the body of ashes is com-
posed of air cells? AL If you place the same
quantity of water in a tube, having about a quar-
ter inch bore, mark the center of the meniscus at
the top of theliquid, and finally add the quantity
ofa:hes mentioned. You will find that every grain
of ashes introduced will cause a corresponding
displacement of the surface mark.

22) E. C. N, asks: 1. In two water tunks
of the sume dimensions. the temperature of both
and the amount of water dmwn from ench being
alike, In which will a 10 Ibs. cake of foe last the
longer, the one In which the fce is cut in small
pleces, or the one in which it is put in in a large
plece? A, Other conditions belng the same, the
ice In the tank containing tho fragments will melt
tho quicker. 2. Why ? A. Because It exposes o
larger surface of contact with the wuter,

(24) F.J. asks: Will an engive 1} x 3 inch-
es have suflicient power to run a screw-cutting
lathe of 12 Inches swing, 3 feet between centers?
A. No.

(24) N. W. H. asks: How can [ soften
small castings of gruy Iron, 50 as to drill them
with twist drills? They are chilled In cooling.
A. If you use carbolic acid with your drills, you
need not soften the fron,

(25) G. E. H. asks: 1. What is a pitman
rod? A, A pltman bas o reclprocating motion at
each end. 2 Is the conneoting rod of an engine
g pitinun rod? A, A connecting rod porforms o
rotary motlon at one end,

(20) T. F, M. asks: Please give me a rule
for calculating the horse powoer of & rotary on-
gine. A, Thore are no Known rules applicable to
the horse power of rotary engines,

(27) G. E. B, nsks: Plense give me o recipe
for muking u face on o fue polishing wheel for
steel and fron. A, Use a leathor-fuood woodon
wheel and Vienns Hmo.

(28) R. . M. asks: How ean | set black
carbons (o stoel cutters, s fasten thom immoy-
ably? A, Make holes o tritlo larger than the car-
bons; then insert thom, und rivet the metal round
them with o small sot and hammer,

(20) S. A. B. says; How can [ make s nico
wnooth fdoish on the barrels of cannon stoves?
A. Use Albany or Waterford sand, or s facing
sand composed of 1 part of conl dust to 8 or 10 of

of o back rest? A,

desired strength of current c¢an be obtalned by
properly regulating the number and size of the
clements. 2.In Mr. M. Alfred Niaudet's machine, .
{llustrated on the first page of your SUPPLEMENT,
No. 8, what size and how long should the fron for
the electro-magnets be? A, They can be made
of almost any dimenslons desired; from gto 2
inches long and % inch In diameter 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 slze is varied to suit particular re-
quirements, 4. What should the wire be covered
with? A. Silk I= best, though cotton will do. &
What should the radial connecting pleces be made
of 7 A. Brass or copper. 6. Is quuntity, or high
tension and smull quantity, better for shockiog
purposes? A, High tension currents are best for
producing shocks.

(32) 0. A, W. asks: [8 there sny substance
that, when rubbed on a person’s hind, will engble
him to hold hot iron and molten leéad without be-
ing burnt? A. Yes, water.

How can I prepare phosphorus so that It will,
when rubbed on a person’s hands, remain lumin-
ous for 10 or 15 minutes 7 A, Make the solution
in hot olive oil.

(53) D.G. asks: Does the piston of an in
clined ¢ngine cause less friction on the eylinder
than that of a horizontal engine? A. There Is no
practical difference.

(34) V. W. asks: Do you kunow of some
cheap substance that can be molten and put
In around the box in & hub to fasten It after ithas
been trued 7 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 {8 used in making whisky, and that
traces of the poison may be discovered after the
liquor emerges from the distilling process, Iap-
plied to Dr. J. R. Nichols, Boston, aod he stated
that he had never in g single instance found &
truce of strychnine in whisky, and that “it 15 &
vulgar notion to suppose that (t Is ever used by
distillers.” 1Is he not right? A, There is no bet-
ter authority on the subject than Dr. Nichols. If,
after examining so muany samples, he fuiled to de-
tect traces of the polson, his statements with re-
gard to the matter ure undoubtedly well founded.

(36) E. B. asks: How can I produce chlor
ide of sulpbur? A. Chloride of sulphur {8 pre-
pared by pussing chlorine gas oversulphur heated
to about 257" to 206° Fah, The product {8 rectified
by distillation.

(37) J. J. says: 1. A friend says that the
Corliss engine (s always o high pressure engine.
Heis wrong. 2. Also, that it s not used on any
large steum vessels. A, He isright. 8. Also, that
a cut-off is never used on low pressure engines.
A. He Is wrong.

(38) H. J. 8. says: [ have a glass cylinder
fitted with ¢runk, and a silk pad, for an electrical
machine. How can I complete the apparatus?
A. Mount a tin conductor of two or three inches
in diameter,with rounded ends,on a glass rod, and
placeitin front of the large cylinder. The con-
ductor must be provided with projecting pointsto
collect the electricity. Then make s leather
cushion, stufl with horsebair, and attach it to the
board meéntioned.  Atiach also, to the upper part
of the cushion, a plece of =ik 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 & cur-
rontof electricity from a small thermo-electric
plle, supposing the difference of temperntures
between the clectrodes to be about 1007, compared
with that from a Bunsen pile? A. The value of the
ourrent depends upon the resistance in ofroudt, If
this is small, 100 bismuth-antimony palrs muy be
made to give a current equal to that from an or-
dinary Bunsen elemoent.

(40) R. R. asks: Which is the cheapest,
steam or water, to ralse a load of one tun through
o shaft 10 or 20 feet deep? A, Water power, If
conveniently at band, would be the chesper mo-
tor,

(41) C. M. B. usks: L. Please give me the
rule for finding the angle for tho tecth of & worm
goear, the diameter at piteh line and piteh of sorew
being given, A, You will god It explained in
Rankine's * Machinery and Mill Work.” 2 Where
should u orowned pulley bo measured, (o the cen~
ter or on the edge of rim * A, In the center, for
determining velocity mtio. & Is a cathead that
part of a sliding or self-fesling boring bar to
which the cutters are fastened, or s it a plece of
cust or wrought lron pipe with set screws at each
ond, 1o be slipped on small shafting, trued up by
weans of the set serows, and then held in the Jaws
S0 far us we know, the term

huas 0o meaniug thut s gonerally agreed upon, We
would be pleased to hear from mechanios in rof-
wreneo (o the matter,

Albany sand
(40) 1L H

pable of rodsting this pressure would not col-
lapse under the clroumstances you mention,

p. 109, vol. 83V, K. A, will tod dircotions for
galvanizing lron on p, 815, vol, 51w, L, D, will
find o deseription of lghting gous by cleetricity on

suys: Ploase give me n recipe

(12) B. F. G. uskz: How is pyrolignate of for a clonnsing composition or mixture that could (42) F.A. asks: How far will an injector for
p. 4, vol 20.~G. W. B. will finda recipe forablack | 00 o0 fron liquor made?  A. It 1s obtained Ly bo rubbed upon bright steol tools, which can be | feeding wator to stewm bollors draw  water per-
japan on fron on p, 2, vol, 2.~ W. 5. I will 80d | gieoivine serup frou in pyroligneous acid (crude | Post beated in lead und, after being hardened in | pendicularly? DO you know of any Injector
a deseription of 4 process for rendering tallow on | ooy o gur) and evaporating down until of the wuter, will still be bright. A, We know of no | which will dmw twenty feot? A, An ondinary
p. 40, vol. 34. To bleach tallow, seo p. 27, vol. BL roquired strength, method of accomplishing your objoot.

lifting injector will mise wuter from 6 to§ feet.
—3L M. M. will ind a recipe for 4 bug oxtermina-

tiog Hquld 4| L BL—G. M. A.J. W (18) R. W. C. asks: Is there any way to k) “! A e L

QuUid on p. S YOl 9L N d . € . . o > >, r y o ) i . (e o > '

J. : J‘. Mot ul. it P, K. J., LW, and others | olear the smoke from s mine with 4 100 feet por- :1.’»;:‘:-:\«::‘;«- .'.‘.f.'.'-n.ﬁ'.‘.'»'; ll..\..pl;'u::‘“-:-rn).:c:a':r::::‘u (43) AL aske: Why 18 it thatw ou with

who ask us to recommend books on industrial and | pendicular shaft, aud about the same length of | o viee hattory, one of the choapest forms, (o the large whecls draws easfer than one with small

selentifio subjocts, should addross the booksellers | borizontal tunne! at the bottom? A, The usual | ¢oowine mannee: Plaoe u copper disk at thi bot- whoels? s itw question of loverage or friction

who advertise In gur columns, all of whow wre | way I# to hoprove the veatilation by a sultable | oo o8 o jar filled to within one or two fnoties of | both? AL Both,

wustworthy firms, for catulogues shaft. the top with water; dissolve w Httlo sulphate of | () Lo DM asks . Is the ettect of falling
(1) BE.J. D, says: | use laxge quantities of | (1) R. W, asks: Can you inform me how

ane in the water and suspend & zine disk from
the top of the jar. The wire leading from the
copper disk should be coverod with gutta porcha.
A handful of sulphate of copper erystals dropped
o is sutficlent to put the bettery o notion. Aoy

water culoulated by the effect thnt saob cublo foot
would have, falling the given distunco? A, Yes,
At what tompersture does the combustion of
coal tuke phoo? A 1t beglng at about 1000° Fal,
Why doos amalgamation protect aine wheu

to color fabrics o a yellow or fawn color? A.
Wash several times 1o dilute solutions of carbo-
pato of soda and soap, rinse thoroughly i clean
vater, and bleach with sulpburous acid,

witer tor leplgation ; sod at proseot [ ralso it by a
windwill aod pump, but it s very uncertaln, as
the wiod gives out Just whon it by Can 1
cowpress alr cnough with wy windwlil for a two

wuntod,
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of manufacture. the steam engine, bollers, gears, belt-
ing, etc. SSengravings. I2mMO....ccciieeiiivnnnarens 2.5

WILLIAMS.—On Heat and Steam. Embracing
new views on vaporization, condensation, and cxplo—
slons. INustrated, SVO.....cccvevvvmcrrrnmrrnnnnsnnns £.50

WILSON.—A Treatise on Steam Boflers: Their

Strength, Construction, and Economical Working. By
Second revised edition.

Robert Wilson. In one vol.,
12mo

:7'11: e above er any of our books sent by mall, free
of postage, at the publication price.
A select list of ks on Steam and the Steam Englne,
with prices, sent free upon application.
Our new and enlarged Catalogue of Practicaland Sclen-
tific Books, % pages, 8vo, sent free to any one who will
furnish his address.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND INPORTERS,
§10 WALNUT STREET, Phlladelphia,

Stubs’ Files, Tools & Steel

Machinists' Fine Tool-. Jewelers' and
Engravers® Supplies, Lathes, Chucks,
Viscs, Taps and Dies, Beamers, Morse
B Drilis. Filea; and small Tools of all Kinda,
for amateurs or practical workmen. Hu-
flberts’ French Emery Papor, Grobet's
Swiss Flles, Brackot Sawx, ote, Agoent
for the Almond Drill Chuck. Bost and
cheapest ln the market. Prico §5.00,
MONTGOMERY
108 Fulton St., New York.

STEAM ENGINES FOR SALE.

I offer the following very superior Todd & Itum-r({ E
gines for sale at grmuf reduced prices: Ono 18xhe
14x15 (sawmill), one 12x14, one 11x24, one 10x34, ono Vl# s
one 7x16, one 5x10 on lu:n. one Hxl.. portable one 8x1d,
double Imlnunk. all first class and entirely now, Alm
varfous sizes and kinds of Bollers, I will alko furnish
seitications and estimatos for all Kinds of roponand Imu-
glog machinery, Send for deseriptiv -' clrcularand price
dress J. C. TODD.
l(‘ Bnnlly hl ‘(ﬂw Y ork or Paterson, N, J.

clust’s Family Physiolan and
S!COIB RECEIPT B0OOK s tho only New
by Dr. A. W. Ohase, suthor of Dy,
Chucl lnmoul Rooelpte, oto. Boware

or A reprint of the old book in imita

tion of the genuine new book here
announoced : Sells atl sight Agonty
wanted. Sample Coples Two Dollars

Addroas CHASE PUBLISHING COMPANY,
EENNNE 70000, Obio. Bola Publishors.

""'P.J’PJ A WEEK to Agents, Old & \uung \hm- & Fo-
male, Inthelrloe ulll)' Torms & OUTFIT FRE
:\dlll’"hl P.O. VICKERY & CO., .\u.(u-ln. Mo,

l)A'l‘HNT DOUBLE ECCENTRIC CORNICKE DRAKE,
Munufactured by THOMAS & ROBINBON, Clneln
natl, O, Bend for Clroulars,

SPARETHE CROTON & SAVETHE CONT,

Driven or Tube Wells

!urulnlml (u Jarge consumers of Croton sud Rldgewood
Witer VM. D, ANDREWS & BRO., 114 Wator st N ¥
who o uulml the patent for Green ‘s Amoriean Driven Wall

A MONTE<ARenis walhted svory
where Business honorable and fre
:Inu Particulares sont froe, Addross

WORTH & CO.,, 8L Loula Mo,

] l(l\\' T0 MAKE SBPIRAL SPRINGH, Iy
Joshun Rose With three « llkll\\“ir" of the tools,
which are easlly made, and complete practionl directions
for workiog, Inoluding Hardening and Tempering. Frige
10 conts ontained 1n SOLENTIFIO AMERIOAN BUPPLE
MENT No,. 2. To be had at this ofics and st all Nows

Stores throughout the country

xR TF

Small Iw,h of sl Kinds; also GEAR WHEELS, parta
of MODELS, and materials of sll Kinds, Castings of
Bmall 1 ;Hu- Engines, Stide Rests, &o. Catalogues froe
GOODNOW & WIGHTMAN, = Cornhill, Boaton, Masw

PFATENT

Planing and Matching

snd Moldiug Machines, Gray and Wood*'s Maners, Self-
olling Saw Arbors, and other wood-working mac hlm ry

WINNEBAGO COUNTY, ILL.

B.A. WOOD'S MACHINE Co., {9 Liberty 8., N
Bond for Clroulurs, eto { 172 High Bt., Boston

Sy 1 11 3
STEAM PUMPS.
FIRST I I(I/,l 8, VIENNA, PARIN, NEW YORK,
| TIMORE, HOSTON,

Hond fore Iruulnr of recont ’mlunlml {mprovements.
HE NORWALK IRON WORKS,
South Norwalk, Conn,

N[;\i IHINERY OF IMPROVED BTYLES FOR
making BHINGLEB, lll~:.\l)l.\'(&. and STAVES;
alio GUAGE LATHES for TURNING HANDLES, Sole
makers of Laws Pat, Shingle and Heading Sawing Ma-
chlm- Address THEYOR & CO,, Lockport, N. \.

R IDGE'S FOOD yoR INFANTS & [NVALIDS I8 the stand-
'lll'll |.re;urlllun ul Its klnd in K nul-nd and ,\mnic.

PUNCHING :"'}"1:.";‘3"'.::‘:"5?,?"?"?

DROP PBESSBS MIDDLETOWN (n\x

SHAFTS PULLEYSHANGERS

In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Fhlladelphis, and 7 Liberty 8t., New York.
ll|phh u on nppllculnn.

 BLAKES PATENT
Stone and Ore Breaker

Crustiesall hard and Brittle Substances to
any required size. Also, any kiod of
STONE for RoADs -nd for CONCHETE, &C.
Address BLAKE CRUSH J
New Haven, (onn

DVERTISERS DESIRING 10 REACH (0[."‘-

TaY readers can do »o in the cheapest and best mant
ner by using one or more sections of Kellogg's Grea-
\'uwpuwrﬁ {sts and State Divislons, Good medium for
Patentees. For {llustrated catalogue and colored map,
-ddrvu A N. kl-.Ll 0GG, ™ Jackson 8t., Chicago, 11i.

© n day at home. enta wanted. Outft and
hl ) lcnm'frcc TRUE & Co., Augusta, Malne,
THE BASTET \IA(-\B'I‘I( B\(-I\F..
r running Sow-
Imx Machines,
Lathes, Pumps,
Blowing Organs,
and for all lght
work, 1-=2to ¥ h.
wor. Oneaf the
Greatest Labor
Sarvers of Modern
Times. SIMPFLE—
Dunany —-l»owo.
L A

>

TGO l-—\o
axg—NoFing
) EXPLOSION,

elrenlar. Agents
wanted In every
town. Forelgn
Patents for Sale. THE BASTET MAG 1C ENGINE
CO. Omfice, 1104 Arch St l'hllldllphl .

TO ELBC’I‘RO-?L \'I‘Bllﬂk.l ?IW ELERS, AND
WATCHMA

BATTERIES, CHEMICALS, AND MATERIALS, In

sets or single, with Books of Isstruction for Nickel,

Gold, snd Sliver Platin THOMAS HALL, Manufac-

turing Electrician, 19 Bromfeld Street, Boston, Mass
Ilustrated Catalogue sent free,

~.n

The HOADLEY
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VALVE.
THE BEST. MDST ECONOMICAL ENGINE MADE
FOR CIRCULAR.
Thed.C. HOADLE CO. LAWRENCE, MASS.

STATE WHERE YOU SAW T

ru.r)( lPhl’)h L«\!lll[.\(-l,. y Ul-‘ LIGHT CON-
struction, fast speed. Worked by hand cranks:
alsoby foot treadles. lunr-l« d ln SCIENTIFIC AME-

RICAN SUPPLEMENT N be had at this office
and of all news ngcnh I'rlcv m cenh

FRICTIO

ON GLUTCHES ™

aEVATDRS.
CO.PROV.R.I

At Centennial Exhibition, Machinery Hall, D, 9, &
Alw nt vnlnnn o W Puap Annex

<z AND
VOLNEY W.MASON &0C

e M. [N A\ll"‘ PATENT BOLT (l'l“l‘l-.ll.
lolts and Bolt Knds of every description made to or
der, Send for Cireular, Clneinoati, Ohlo

Gardiner's Pat. Cenmng & Squaring Attachment

FOR
LATHES,

R. . STATE & CO., Sprlnuﬂold Ohio.

l‘l LJOTHIC BURGLAR ALARMS, Hotel and House
Annuneintors, Call DBells, Mun-lllm Apparatus, Clhioap
Toleg, lost s, Batt's.ore, T Svrrny Co, Cleveland, O,

RON rLANING MACHINES A SPFECIALTY
C WHITCOMB & CO,, M'1'ra, Worcostor, Mass

WOoO0D, TABER & MORSE,
Eaton,

Madison Co., N. Y.,

MANUFACTULNRN OF
STEAM ENGINES,
Portable, Stationary,
and Agricultural,

Fhapdreds (o use bn Shops, Print
Inge Boome, MO, Mines, wol o
Farmw and Flantations, foe Grain
iroshing, Food Cooking for
Mook, Cotton Gloniog, Saw-
Ing, &t

B Clraulars sent on spplication

l“(ill ALL I\I'-lhi'l MACHINERY <~ Apply to
HILEH, 81 Corthande Bt,, Now York
‘ METHE CENTENNIAL
hl‘) I‘II'IUHI'" ALt \‘ l\lh!

=}

," Indor dxd, Ny whools 13 Inches, 100 strokes per
\ iminite, dauble aveing, nolsoloss, unafiootod by
N 9 dust OF gronse, 4 other slaes, from 138 to g,
| ”L Bont on reoeipt of price I, WEINDEL, 0
ol I'IIIA\n WL Phlindeiphing s

I“ ACTORIES TOLET, AT HAVERSTIRA W, N.Y,,

on Hudson Hiver 'wo large Brick Faotories, re-
spnetively 8 storin S, with extension | story 98,
and B atoFlos W abmndant water or In vach | tur
bine snd overshot whsols Haliroad and Steatmboat Come-
munfeation with New York., For partfonlars, addy
JOHUN PECK, Huverstraw, N, Y. orapply at rallroad
oflee, # Hroadway, where photographs and full doserip
tHon way by had

Wood-Working Mzwhiner&,

Buch as Woodworth Maniong, Tougualng, and Grooving
Machines, Danfei’'s Planers, Hiehardson's Patont L
provod Tenon Mat hines, Mortlhsing, Moulding, and Re-
Saw Machines, snda  Wood \\m‘hrn. Machinery gene-
rally Maoufacturad by

WITHERDBY, RUGO & BICHARDSON,

™ vw,lllnlvur) sruot, Warcester, Mass
(Bhop formerly aocupled by K BALL & CO.)

45
VERSIBLE
HOISTING ENGINE

FOR ALL PUR l'"ﬂl’:‘.
b imple, d bl ] effective, &
u-l TOCEEWOOD M F G CO., 16 Pear) St {4 ¥

SAFETY HOISTING

OTIS Machineryﬁ

ROH. & CO.
No. 348 BROADW AP {‘p

N We will start you 1o 8 sunness ynu
N can make ¥0 a week witnout capital

casy and respectable for ellhrr rex
MON EY Aunh Supp! y(u .2t| llo-ery. . \

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &ec.
Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W. POND, Worcester, Muss.

DO YO dress and get something that will bring
WANT Jou {n honorably over $120 a month sure.

MONEY \l:“"(:lil_z:;:l Union, 173 Greenwich St.,

Lathes, Planers, Sha apers, Dnlls

Gear & Boll Cutters, &c. E.G D, Newark, X

ITEEL NAME STAMPS—Post pald for 13¢. per jetter.
) STEEL STAMPF WORKS, 213 Chapel St., New Haven, Cx.

Boult’s Patent

Reverse Motion
Paneling, Variety
Mouldiag and
- Dovetalling
Machine,
cuts Panels of
{ design or
style of mould In
the solid wood
with nestness
and dispatch. Is
s first ¢
Shaper, Edge
and Scroil
* Moulder.
D oes genera
Dovetalling with
thick or thin
stufa. Simple

Male or Female. Send your ad-

Durable, and Eflicient.

¥ Send !or Pamphlet and
gnmplv- of work

‘ Browtd Solfd Steel Cutters for
lll inds of Variety Moulders

made to order,
by the

B. C. MACHINERY CO.,

Battle Creek. Mich.

snd warranted

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Blalsdell Patent Upright Drfll  and
other first-class Machinist’s Tools.

S0LID WEALTH!

$600,000 IN GIFTS!

E® Grandest Scheme ever Prosented (o the Pudlic ! g3

A FORTUNE FOR ONLY $12.

THE KENTUCKY
CASH DISTRIBUTION COMPAN

authorized by a special act of the Kentucky Legislatur
for the benefit of the Public Schools of Frankfort
will have the First of thelr serfes of Grand llnnm u
PATQR WALL. in we CITY OF ¥R AN

¥O
THURSDAY AUGUST 31, 1876,

on which oceasion Ih(w will distritate to the ticket hold
ers Lhe Imunense sum of

0,000!

Thos, . Porter, I-.x-(-ov, Ky, Gen'l Manager
POSITIVELY NO POSTPONEMENT!

One Grand Cash Gin s1o0,000
Ouo Graud Coash Gl . 2 y 000
One Grand © n-h G . -..q.um
Jue Greand Cosh Gl . 20,000
e Girand Cash Gite .. 3 AT 1O, 000
dne Grand Cash GIE oo 3,000
B0 Cash Giiks of 81,000 cach..... 30,000

00 Canh Gifls ot 500 each... 30,000

00 Cash ‘!“I! ol oo ch... 0,000

0 Cosh Giles ot J00 S0,.000

3 u ‘ash Glilts 0f 200 o000
GO0 Cush Gitts of 00 KOO0
10,000 Cash Gites of 12 120,000
Total, 1L 36 Gifts, Al O Gu0,000

PRICE OF TICKETS:

fckuts, $13; Hulves, §6 \,‘unrhr- £ 9 Tiekots,

TloKets, $30K0; 463 Tlokets, £60; 83 Tiokets,
0,000 Tlekets at $12 cach.
..Il. Taylor, Mayor of Frankfort, the entire
bhoard of Uity Councllmen, Hon, Alvin Duvall, late
Chntef Justice of Kentuoky, and other distinguishied
oftizons, together with such disintercated porssns as
the tloket holders present way deslgnate, ll superin-
twend the drawing.

Whaol

Homittances ean be made by Expross, Draft, Post-
oftico Monuy order or Reglstered Letter, made mmhln
o KAENTUCKY CASH INSTRIRUTION COMP.

All communlioations, orders for Tiekets, and nm;llc;
tous for Agenclios should be addresssd Lo

N, THOS P PORTE)
(u-nvrul Inuu or. rul hlur!. .
o Vi 'i Co. Ky

Gonernl BEastorn \m-ul-. 7|0 Ilnnuhvn). Ne X

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extra longths and quality, from S10th thiok up, planed
anid unplaned.  Also, tull stook of HARD-WOLD LUM-
HER and VENEERS, MAHOGANY, SATINWOOD
ROSEWOOD, WALNUT, &0

Iuciose Stamp for Oialogue and PricesLiat.

Geo. W. Read & Co.,

156 10 200 Lowin st Mi0h & teh siw, BRGN, Y

l‘ OR SALE-0x12 In, Woodruff & Beach, 11x88

Coriias, Sx13In, & 657 In, Slide Valve Euglogs, Logo-

wotlye llull- 1 !mr\llnn Maohine, Shapers and Plavers,
WULEARD, 4 1teo K st “ New \uvl

/ ; NUFAUTURERS AND PATENTERS luv
r usefy) articles, sultablo tor the Hardware Trade

lm dv- rluﬁ nl-l lu nmuuhwlum and lnlrodunc the

dress I* ATT, onre Puare & O,

umnllumplu- luny e sant, same o onmmdﬂx

)
:
:
!




—

m‘m;-.----..ﬁ.on.l;“,
e v conts n e,
Engraviags may head advertirements ot the same rate
oer Wne, by mvearurement, ar the letter pross.  Ad-
certin must e reond at pubication gffive as»
-t.’h‘tymubmhuulw

Portland and Keene's Cement.
Manufacturers.  Forsale b
Amwuu m&:mﬁ:{&i‘.

SCHLENKER'S

Stationary-Dieand Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.
HOWARD IRON WIIIKS,

NOY
VIS RESNSNNE - amaataliey

ER 220 TP
N‘ and Shear, #A0 laner,

Plane J )ﬁ the,
um. md-n ill}.\l:\l.\\ S .\un\r Y DEPOT,
Su«v. l'hlurlphln. '

ATHR l)o(‘-ll "EXPANDING M.\\DRI\L*‘ ﬂTFKl.

;? -, for Machinista. Manufactured
LICOL NT,80, Norwalk,Ct. Send I forreduced Price Llll

EU'RBKA LATHE, $9.| -

o .

WITH FOOT POWER, S135.
¥ Send for Circular. Manufactured only by the

EUREEA M'F’'G CO.,

171 Dovoushire St., Boston, Mans,

S-rl
JOK‘U SCIIKSCE'S SO‘I , qunm.
or Catalogue. 15 Liberty S¢..

Bl(‘- PAY to sell our
Terma free.

\’ elty.

PRISTING STANPS. —
TAYLORCCO C‘lu\elwd 0.

[ESTABLISHED 1846.]

Mum & Co.'s Patent Offces.

The Oldest Agency for Soliciting Patents lo the
United Stntes,

THIRTY YEARS' BXPERIENCA.

MORE PATENTS Lave been secured through this
sgency , st bomse and sbroad, than through any otber 1o
the world.

They employ ss thelr ssaletants a corps of the most ex-
perienced mwen aa examiners, specification writers, and
raftamen that cad be found, many of whom have been
selpcted from the ranks of the Patent Ofce.

SIXTY THOUSAND loventors bave avalled them-
scives of Maonn & Co."s services in examining thelr in-
veallons and procuring thelr patenta.

MUSYN & CO., ia connection with the publication of
the SCIENTIFIC AMERICAN, continue t0 examine in-
ventions, confer with Inventors, prepare drawings, spe-
cifieat) and sl attend W Qling spplications
in the Patent Office, paylng the government fees, and
wateh ench case step by step while pending before the ex-
sminer. This s done through thelr branch office, corner
Fand Tth streets, Washiogion. They also prepare and
tle caveats, procure design patents, tradomarks, and re-
iasnos, attend to rejected casen (prepared by the Inventor
Or other attorneys), prooure copyrights, attend (o inter-
ferences, give written opinlons on matters of iofringo-
ment, faralsl coples of patents, and, o fact, attend o
eYery branch of patent business both in this and In for-
elgn countries.

A special notice is made 1n the SCIENTIVIC AMERI-
CAN of all lnventions patented through this sgenoy, with
the pame and residence of the palentoe, Patents are of-
ten solM, In part or whole, 1o persons attracted Lo the o~
veation by such notloe,

Patents obtalned fn Canads, Kogland, Yrance, Belgiam,
Germany, Bosls, Prossls, Spaln, Portugal, the Dritish
Colonles, snd all other countries where patonts are
granted, st prices grestly reduced from former rates.
Send for pamphiet pertaioing specially to foreign patents,
which states the cost, time granted and the requiresents
or sach country.

Coplen o Patents.

Persons deniring soy petent bssued from 1% to Novem-
ber 38, 18, can be supplied with oficial coples at res-
sonabile cost, the price depending upon the extent of
drawings snd lengih of specifcations.

Any patest leued since November 7, IM7, at which
e the Patent Ofice commencad printing the drawings
sod spocifications, may be had by remditing Lo this of -
Scexe

A vopy of the claling of any patest suod sluce 18 wil)
e faraisbed for §1,

When ardering coples, plense 1o remit for the same s
shove, sod sate same of patenter, titie of lovention,
sod date of patent

Srientific gmcrimn.

Diamond Solid Emery Wheels.

1,95 Bxl, 02, Jﬂ 12x1, 5,505 10x2, #1200

um” .w ill L 10, ;C “o hor lzan At |ro-

00N, \m cuu_ tm from gluxin wy

rn lllo N)Iul lmmr, Wheels. Give diam, o "Nolen

)‘o!v omm for w! Lnuo’ irinders um-q'!l 1led b

-J he world, J\dc‘m AMERICAN TWIST DRILL
C “00

nsockot, E
VROUCHT

TIIIHIIT:‘J IRON

Brams & GIRDERS

HE UNION IRON MILLS, Pittsburgh, Pa.—
The attention of Engincers and Arcliltocts s called
to our tmproved Wroughit-Iron Boams and Girders | pai-
rnlrd) In which the compound welds betweon the stem
flangos, which have proved so objectionable o the oid
mudrotmanul‘lcnur(nl are ontirely avolded, Woare pre-
sared to furnish all slzew at torms as favorable as can ho
ohtalned elsewhere, For dosoriptivo Hthograph, addross
L‘urnuulni‘lmlhuu & Co., Unlon Fron Mills, Pietaburgh, 'u,

W. C. DUYCKINCK,

IMPORTER, MANUFACTUNEN, ANXD DRALEN IN

Rallway,Machlmsts and En-

gineers’ Supplles.

50 and 52 JOHN STREET,
P. 0. Box 4101, NEW YORK.

ASKELL'S THREE CYLINDER PUMP-

Hand or Power, Cheaper than a Steam omp.

1 outwear a Ro! Pump-do more work, with less

power, llun any other pump, Not Uable to got out of

order, “y’- blacksmith un n lr I( Adapted to any
kind of lu work. Send

AM" MAL)II\L ('ohll'Ah\ llonluu. \lnn

DOWN TO $8.00.

The ** Danbury'' Drill Chuck—the **old rolinble,**
grestly tmproved ,now ull solid cast steel, jaws strength-
cned l\\) r cont. Always beat—now Hest and Cheapest.
Al Hardware and Machinery Stores sell them. The
HULL & BELDEN €0, Mandfscturers, Danbury, Conn.

THE HEALD & SISCO

Patent Centrifugal Pumps.
V*RTICAL & HO IZONTA L.
First Premiums st New Orieans, Cinclonatl, and New
York. ** Medul or Special dward,™*

American Institute, 1872,
Perfoct satinfaction guarsnteed. The che-peol slmpl est,
strongest, most efMcient and poxml-r Pv.unp n uu-. lor
emp(ylnr Dq‘rdockn. Coffer-da

Paper Mills, Tannerlos, lnd F-clorlen Q‘I‘LA M Ni\(PS
very low, 1or W reekln:. r ng, 1 1- ting, oto, [ins-
trafod pamphlet, free, Nearly 1 h! references to nclunl
customers,  S1 pages first class uu\umony Addre:

HEA f:n SI8CO & CO. " Baldwinsvilie, N. Y.

ROGERS‘ TANNATE OF SODA BOILER
ALE PREVENTIVE.

. ROGERS & CO., )udhon. 1nd.
27 Send for book on Bofler Incrustation

[JuLy 15, 1876.

—

- The Scientific American

REFERENGE BOOK

A Bound Book of 144 Pages, for 25¢.

On receipt of B conts, we send by mall, post pald, a
copy of & andsome Htte bound volume entitied the 51
EXTIVIC AMERIOAN Rermnexcor Boox, cotntalning 144
pages (Hustrateod with engravings, and forming one of
the cheapest and most valuable books of condensed re-
ference ever pristed. Amonpg Its contents are

The Census of the United States, by States,

Territorie #, and Countion, in Zuilshowing also the area |

of the several Hiates,

2. Table of Ocenpntions, ~Showlng the principal oc-
cupations of the people of the United States, and the

number of persons cngaged ineach oceups lll"ll Com- ‘I

plled from the st Consis,

|
Tuble ar Citles Iu|)|nu over 10,000 fnhabltants—Com-

P plicd from the Inst"Census
3. The Patent Laws of the United States In full
With Direct Mow 1o Obtaln Patents, Oftielal Rules
1 Farms for Applications for Patents and
# for Assignments, io whole and part
o, Town, County, and Shop Rights; Di-
1o Introduce and Sell Inventions ; General
Principles applicable to Infringements: N)hu}nl- of the
Patent Laws of Forelgn Coantries, Costs, Vrocedure,
Rights of Employers and Employees In reapect to In-
ventions; State Laws cobeerning Patents,

4. United States Trade Mark Registration, show.
1ag the Trade Mark Law In fall, with Directions for
Registering Trade Marks, Costs, ete.

5. United Stntes Copyright Law for Labels, in
full.  With Directions, Expenses, et

6. The Principnl Meohnnical \lovrmrnl- De -
seribed and Hlusteatod by 150 smnall disgrams, of groat
value to Inventors and Designers of Mechanism,

7. Geometyy, as Applied to Practical Purposces. With
IHustrations,

8. The Modern Steam Engine.—~With engraving,
showing all the parta, names, ¢tc.. and a brief history
of the Invention and Progress of Stesm Power.

8. Horspe Powrr.—-*lm;-l- and plain rules for Caleu-
lnlnx the Home Power of Steam Engines and Streams
of Water,

10. Kunots,~Presenting cogravings of 45 different
klndA of prc Knots, with explanations as to tylng.

l‘h‘ of Welghts and Measures.—Troy
elxht.‘\pmhrcanr- elght: Avoirdupols, or Com-
mercial Welght: French We hits : Lnlte ~uxuf~und-
3 Measure; Land Measure: bic Measure;
Liquid Measure: French “qnnr )lnmrr French
Cuble, or Solld Measure ; ruunni Land by Wejght,
with rn1n\ln‘o! asection of the English and u sec-
tion of the French rule, of equal length

12, Valupble Tabl
) ,luhlv of the \’:-loclly and Fore= of the Wing,
(2)  Table of the Spuelne Gravity and Welght per Cu-
:)lc ;loox.nd Cuble inch, of the principal substances used
n the
(8) Table of the llru-(,onduetlng Power of various
Metals and other Sollds and Ligu!
(4) Table of the Mineral ( ou-nmrnu atsorbed or
removed from the Soll, per acre, by different crops.
(5) Table of Steam ssures and Temperatures,
(6) Table of the Effects of Heat upon various bodies,

M. SELIG JUNIOR, & CO,
Importers of Awmerican Machinery, ‘rooh. A
Implements, Wholesale and Export Hardware
ery Merchants., Est’d 1866,
LONDON, Excraxp, and BERLIN, GERMANY.

cultural
and Ms-
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ng, With the mproved White Asbestos
Cont u. ‘tor stecp or iat Boofs In ulclml«.
1 Conting, for old Leaky Roofs,
me?’l. for repalring Lelbl on Roofs,
int, for Tin Roofs, [ronwork, &c.
r | colon——(or structural purpolel.
re I'Lonl ?o‘ll for 'ood work, &c.
o
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o erm Puof
" m read. ! nla‘m-‘n onnlly ap-

N W Tonas .87 Maiden Lm.n o &

atontoe and sfan

Todd & Rafferty Machine Co.| '

MANUFACTU KEIL\‘ OF

The celobrsted Greene Varfable Out.Off Engine, Lowe's
Patent Tubulsr snd Floe Bollers. Fialn Slice Valve Sta-
tlopary, Holsting, and Portable Bo flers of
kinds Nnm annpo xm Geariug, na.ruu lr Mk,
Tow Oakum, Bagxing Kope, Flax.and Hemp Machinery
Agenta lordn New Haven % Manuractaring (0.’

polots, etc.

3. Miscellnneous Intormation.—Force of Expan-
1lld.m b;rﬁut small Steamboats, pro rdlmcnﬂom of
bollers, ropeliers, boats; Incubation, Tetn-
pcnmnu To Make Tmlnihpcr Constituents of
various Bubstances ; Frictio ed, and Rules
for Calculation: Speetde Heat ed: Specific
Gravity of Liquids, Solida, Alr, and Gases: Gnnpo'-

der—Prespure, Heat, and Horse Power of : Copyin
%0 Make; Heat, 1ts mechanical equivalent explal ncd
Molecules of Matter, size and motlon explaln
ning and Lightulng Rods—valoadle Information; Value
af lnage Explained; Amount of Power at present
Yloldrd rrom Coal by best Englnes; Sound—Its veloclty
and sotion; Liguid Glu leclpu‘v\'nluoor Bnlnl

pe aves; Specd
ric Spark, etc.; afuable ee!pe-
Tbv ﬁCm\Tll?lC AMERICAN REFERE\( E BOOK.

Price only 25 cents, nnsbclndo OWR cnts In all
parts of l‘e count. and of the undenlznu, gem by
m-ll on recelpt of e

MUNN & CO., Publishers,

sclentific American Oflice,
37 Park RRow, New York.

[ PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars
. Beservolrs, Broweries, ete,

lhmlt 10 cents torPru: cal Tres
8. L. MERCHANT &

atise on Cemmel
Co., 7 South St, \aw \orl

ILL STONE DIAMOND DRESSING MA.
CHINES. Simple, effective, and dumble. Also,
inted 100 forundlxhnrry »b«l-.onu.

stones, Hed lton. ndl"u-c Calender Rolls, and other
mechanical cal purposes. Diamond Tools, Saws, n_d
Drills made to order. J. nukx\so\ o Nassdu St XY,

1st’s Tools, for Jndaon . (‘ponruon a to \'-Im.

Sturtevant Bilo e Herential ‘{

VoAlllv‘ ROOMS, == I..ll!l:lﬂ'\ HTHPPT NI’ YORh
WORKE, PATERSON, NEW JERS

'l‘ HE CENTENNTAL INTERNATIONAL EX-
HIBITION OF 1476, —The full History and Progress
of the Exhibition. maps of the mnnd-. eunvl Kr of
the news and aecounts of al t notable

MACHINERY,

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYA, COUPLINGS, BELTING, &c.
&c. Send for Llustrated Catalogue and 'rice List,
GEORGE PLACE,
Gogeral Agent for the TANITE O, '8 SOLLD neﬂ-.‘ll\'
WHERLS AND EMERY GRINDING MACHINEIY
12 Chambers & 108 Rewde Bte,, N, Y, City.

HRON DRIDGE BUILDING—A comploto de-
seription, ullh dimensions, m-vklnﬂ]duuln and
unyﬂ-lhn of Glrard Avenao Nridge Hadelp l- ln
Ith foundations of pler Ten ru{unuu- I'ﬂrr
conts,  Contalped In fof AU lnrwu
AMERIDAN SUPPLEMENT, 10
M At U1K offico, and Of al) DOWN agents

N. F. BURNHAM'S

1574 TURDINE

Water Wheel

Hea DISPLACED hundreds of other
Turblnes, but HAS SEVER BEEN 1
SELF DIsrL \('I> D, Pamphlet Free

~ Durnbam, York, 's

per oopy,. To be

o CREW l’lt()l'l LLERS, THEIR SHAFTS AND
) FITTINGS

’ Hamilton W. Peadred M. K. An
alile treatise, show n the present ,n:n-v_ its adyan-
defecta ‘..'A e 10 eonta, Con.
l“ll\ll " \)|Dlll\\~llll|_

wad at this office, and of all news agonts

A pamphiet containing the laws and full directions for I JOGARDUS PATENT UNIVERSAL ROCEN-

obtaining United Mtates patents sent fres A haod
sutpely bownd Heforeace Book, gilt odges, contalos 14
pages and any eagravings and tabics Important Lo every
potestee and mere banl
erepoe for everybody

Address
MUNN & CO,
Publabiers MUIENTIFIC AMERICAN,
37 Park How, N, Y.

Dm— £ cents, wiatlod free

praxon Orrice—Corser ¥ aud 7th sireots, Waab- | 44

sgion, D. C

s aseful hasdhook of ref-

D TRIC MILLS—For grinding Bone

. Ores, Band, OM

Crucibies, Fire Clay, Guanos, Ofl Cake, Veed, Corn,
Cors and Cob, Tohseeo, Snuft, Sugar, Salts, Roots,
dons, O Cocosnut, Flaxseed, Asbesion, Mica,

Eround by other millls,
so for ¥ Faste Hlacking, wie
JOHUN W. % « Mcoemsor to JAMES ROGAR-
DUR, cornar of White and Kim Sta., Now York

TOMPRESSED AIR MOTIVE POWER.—For

: j\nlvulnnof(hr most recent practice, send 20 centa

for BUIENTIFIC AMERICAN SUPFLEMENT, Nos. |

sud 1, contalning 5 engmavings of the cuu.luuuj

l.- womotives now In use 1o St Gothard Tunoe!
Works, with dimeasions, ote,

1 ta, are given weekly In the BC!E\TIFIL AI’ERI
CAN SUPPLEMENT. Terms, 85 for the year; slngle co-
ples 10 cte. To be had at this ofice,and of All Bews agents.
All the back nnmben. from the commencement on Jan
uary 1, 18, be had,  Those who dulro opo-u-

com lau- nnd lplcndld [ustrated Hecord

ninl ition \?nld have the BLIBNTIYI Allb.ul
CAN SO PPLEMEN

EAGLE FOOT LATHES,

With Scroll and Circular Saw A(lu'h-
ments, Siide uenl‘ Tools, &0, ; also Small
Engipe Lathes, Motal llmdl nncn &,
Neaghst designs, superior fi fow
Prices. Our new ulogm‘ ar«‘rl
these aud every tool o ocuu (urmn\m-
ateur or Amun “cna
A WML, CHAS uo

w0 &0 Liberty St, Nnv \'ork

"WHIPPLE'S
Patent Door Knob.

Awarded & nmnm llrd-l at the Ameriean Institute Falr
for i¥it. The Ju &- : ** We conslder this method of
tnunln DOOR KNOBS a groat improvement over any-
thin; {nvonted for the purpose, As it obviates the u

ofw c- ucnw- and wnucn. nnd ean lm n lltod o sult

thiokuens of D
any thicknges 96 NSERIR & WILLPELE COMPANY
West Meriden, Conn.. or 97 Chmbers Bt., N, Y.

SNYDER'S LITTLE GIANT STEAM ENGINE

PERFECT
Y 8 * »
NEWSPAPER FILE,
—_—
The Koch Patent Fie, for oresarving newspapors
magatines, and pamphlets, has been recent) t-nuved'
snd price reduced nbecribers 10 the NOIXNTIFIO A-.

ERICAN and SCIENTIFIO AMERICAN SUPFLEMENT cafl be
f&(p“'i for the low wlrr ol §L o by ntl Or §1.33 st \he

w of this sldes nacription
TR L S RICAN,  1n tit, vl.o....,,
every one who wishes (o preserve the paper,

Address
MUNN & CO,

Publisherns SCIENTIFIC AMERICAN

The Tanite Co.,

STROUDSBURG, PA.
EMERY WHEELS & GRINDERS

HICAGO or WESTEHRN HEAD QUARTERS
! for Tani e Co." - Emery W Iu-c l-. l-r)mllu.
nrhlm-ry. Co C, CHAMPLIN 1A
F# Tanite V\hr: s de lh ered free of !rrl;h( in lny pul
u{llu Wost, on recelpt of list price in advance,

, Niagara
SteamPumpWorks
EATADLIAED 189,

CHARLES B. HARDICOK,
No. 23 Adnmws Ntroes
BROOKLYN, N, Y.

Machinists’ Tools.

Nrw and Inrpovep PATTERNS.
Send for new (llustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING €O,
New Haven, (o-u.

RON-OODUBTIBLE BTEAI BOILER & PIPE

COVERING

WITHYAIR SPACE” IMPROVEMENT
Saves 10 to % per cent. CHALMEUS SPENCE CO,,
Foot K. #th 5t., N. Y. 1ue N, 'lnd 8., 8t, Louls, Mo

DAMPER < AND LE
REGULATORS B BT onm'c COCKS.

MURRILL & KEIZER, 14 Holliday St,, Balt

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V. Pres't.  J. M. ALLEN, Presc
LB P}mcﬁ. Sy,

NOoY B' ~
are the in the Ln Sta orks

'N;‘lcnkn’mn‘?.‘ ’rorvt?glecégul-. ’.?mnt l’lcb!nen. {itku;‘n 11

. ate eXs A Gcmn v speoial

adapted to flour :nnh. Scud ar Ca . e
T. NOYE & SOS .mxmo.s. X~
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SCIENTIFIC AMERICAN,

FOR 1870,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRS? YEAR.

VOLUME XXXV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of July,
1576, & new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors,

To the Mechanic and Manufacturer.

No person engaged in any of the mechanioal pur-
suits should think of dolng without the Scres.
TIFIO AMERICAN. Every number contains from
s1x to ton engravings of new machines and Invon-
tlons which cannot bo found in any other publica-
tion,

The SCIENTIFIC AMERICAN s devoted to the
interosts of Popular Solence, the Mochanie Arts,
Manufaotures, Inventions, Agriculture,Commerce
and the Industrial pursults generally; and it s val
uable and instructive not only in the Workshop
und Manufactory, but wlso In the Housohold, the
Library, and the Reading Room. Each volume
containg hundreds of Notos, Roceipts, and Suggos-
tions and Advice, by Practical Writers, for Work-
Ing Men and Employoers, in all the various arts.
TERMN OF SUBSCRIPTION « POSTAGK

PALD BY US,
Ono copy Solentifio American, one yoar .‘
One copy Solentific American, six monuu.
Ono copy Solentitio Amerioan, throe months 1
One copy Sclentifio American and one copy
Selcntific American Supplewent, both
for ono year, post-pald.....ocovvn 7,00
The Sclemntific Ameriean Supploment
A woekly paper, uniform in slze with tho Sores.
TIFIO AMEIICAN, but & distinot publication, It
contains working drwings of engineoring works,
and clabomte treatisos on every branch of Sclence
wod Mochanios, by eminent writers, at howme and
abroad, An Hlustrated cover protects the hand-
somoly printed shoets.  Price, $5.00 por annum
Single coplos 10 conta.

Homit WMM'W“OI‘“DN‘.

Addross all letters knd make all Post Ofioe or-
durs and dmfts payable to

MUNN & ,CO.

37 PARK low. NEW VORK
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