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THE GILBERT ELEVATED RAILWAY.

In continuation of our promised series,of articles on the
means of rapid transit adopted in New York City (the first
of which, on the New York Elevated Railway, appeared in
our issue of January 12), we this week place before our
readers engravings and a detailed description of the manner
of construction of the new a&rial line, known as the Gilbert
Elevated Railway. Viewed simply as an engineering work,
this structure does not present features of special eriginality
or ingenuity. It islittle more than-an iron bridgeas lightly
built as is compatible with due strength, and entirely devoid
of anything which would lead it to be regarded as ornamen-
tal. Onthe contrary, the reverse object, of making it as
unobtrusive as possible, seems to have been gought—a ques-
tionablemeasure, under the circumstances, we think, for ithe
obscuring of the lower stories of property in the narrow
streets was inevitable, according to the essentials of the
plan, and in the form of a light, gracefully arched structure

_along wide thoroughfares, it wonld have been much more
pleasing to the eye. As it is now, the aspect strikes one
indifferently, either as thatof an interminable bridge, or as
an immensely long tunnel, according to the position from
whichthe observer takes his view.

Neither do we present this.railway in detail to our r3ad-
ers from any conviction that it is a work of major public

‘lic favor, is now an accomplished fact.

benefit. On the contrary, while almost any system of rapid
transit is likely to supply public wants in some good meas-
ure, yet We have always regarded the elevated railway con-
ducted through streets as one of the least advantageous
modes of meeting the need. Aérial lines led through the
blocks are for many reasons—the chief of which isthe im-
perative necessity which we believe exists in a great grow-
ing city like the metropolis of keeping the thoroughfares,
the arteries of business traffic, unimpeded—greatly to be
preferred, and the advantages of subterranean routes
have been fully demonstrated to exceed those of all
other projects. But the elevated system, having found pub-
It exists; itis a
new undertaking, an interesting subject for examination and
comment, and hence we present it. The engravings on our
initial page exhibit it in Sixth avenue, where it is least ob-
jectionable as directly affecting property; and in two of the
smaller streets, where, as can plainly be seen, it acts as a
screen to light and air, and in consequence has reacted dis-
astrously on the value of the real estate in its vicinity. As
regards the circumstances attending ‘its inception, it will
suffice to say that the plan came into competition with many
other ones—several of which were better—which were pro-
posed with the same object; that the Act incorporating the
Gilbert Elevated Railway Company (so named after the

pro]ector of the system, Dr. Rufus H. Gilbert) was passed
by the New York Legislature on June 17, 1872. Work was
begun in March, 1876, but the injured property-owners and
others stopped it by appeals to the courts until last October,
when the final decisions, which we noted at the time, were
rendered, injunctions were dissolved, and active operations
were resumed. .

The distinctive features of the project are that the railway
tracks are supported by two rows of columns above the
middle of the street, thus carrying the tracks as far as pos-
sible from the buildings on either side. The sustaining col-
umns are connected by lattice girders, which will interfere
little with vision, and will admit also of the ties being re-
moved for repairs. At certain times of the day the travel
will be mainly one way, so that if a car should break down,
the obstruction may be moved upon the least used track
and takento a siding without interfering long with travel.

The stations will be built of corrugated iron, and at in-
tervals of half a mile, and usually at the intersections of
cross streets. The platform will be covered, and long
enough to load and unload four or five cars at a time, be-
cause the exchange of passengers must be made in half a
minute. The locomotive engines will be of special design,
weighing not less than fifteen tons.” The speed will be

[ Continued on page 66.]
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.only in case he has the right to control it.

Scieutific Jmerican,

- A THREE SIDED QUESTION.

Since there are three measurably distinct, and in some
respects opposing, interests involved in the question of
patent rights, there are naturally not less than three inde-
pendent ways of regarding them. And it is equally natural
that these opposing interests should now and then meet in
open conflict. .

There is first to be considered the interest of the com-
munity at large. Next in influence, though not in right,
must be ranked the manufacturers and special users of in-
ventions, such as railway companies and other great com-
mercial or industrial corporations. Last in power, though
first in beneficence, are the men of fertile brains and skillful

| hands to whom the world owes so much of its wealth, com-

fort, and civilization—the inventors.

The practical wisdom of the Fathers of our Republic was
in no way more strikingly manifested than in their apprecia-
tion of the value of inventions. A new land gave rise to new
necessities, and the prosperity of the country largely hinged
upon the promptness and skill with which those necessities
should be met. Accordingly they set a premium upon in-
vention, and took pains to secure to inventors, at little cost,
a property-right in the fruits of their creative genius.

The history of industrial and social progress in this coun-
try amply demonstrates the wisdom of the course adopted.
Under a hundred years of encouragement, the inventors of
the United States have added more to the power and pros-
perity of mankind than all the rest of the world during un-
numbered antecedent ages. And that no peculiarity of race,
or situation, or needs is to be credited with this rapid ad-
vancement in wealth and power is evident from the single
circumstance that the same race; and other races of like de-
velopment, have been colonizing new lands and creating
new nationalities ever since history began. Other nations
have been free; other nations have conquered wildernesses;
other nations have built up great empires under new condi-
tions. But no other nation ever offered such encourage-

65 | ment to invention, and in no other has invention progressed

with such marvelous rapidity. Very naturally therefore
the sound common sense of our people, notwithstanding the

‘| specious special pleading of doctrinaires and corporation

lawyers, thoroughly approves of our patent system, and
would rather increase than diminish the advantages it offers
to inventors, confident that the evils attending the mild and
self-limiting monopolies which patent rights create are in-
significant compared with the enormous benefits the coun-
try has reaped and daily reaps from the privileges so con-

' ferred. Inasmuch as the normal and practical tendency of

invention is to bepefit the community—by improving and
cheapening manufactures, -by multiplying and bringing
within easy reach of all a greater number and variety of
articles of use and comfort, thus widening the scope and en-
joyment of life—the community is necessarily bound to
favor inventors and encourage their activity.

Not so the second class we have named. To them new
inventions are not altogether beneficial. They have an
enormous property interest in old inventions. Their profit
comes from making and selling articles already im use, or
from using processes already profitably applied. Every new
device or improved process, particularly if of a high order
of merit, is an immediate injury to them, unless they are
free to appropriate it. It is a new and winning rival. To
compete with it in open market is to invite defeat. They
must either better the improvement, or pay for the use of
it; and either alternative subjects them to trouble or expense
or both together. What wonder, then, that not a few of this
class are disposed to treat the inventor as a poacher upon
their preserves; an interloper, not content to let well enough
alone; a restless, troublesome fellow, who might be” useful
enough provided he would be controlled by them, but other-
wise a very costly nuisance. 'What wonder, either, that they
have a horror of new patent rights (they have less fault to
find with those upon which their own wealth and prosperity
have been founded), and are eager that the patent laws shall
beso changed as to make it impossible for an inventor to
keep them from enjoying the fruits of his genius and labor !

As for the last mentioned class, there can be no question
that their interests lie, not less than those of the community
at large, with those measures which secure to them the
utmost freedom and encouragement consistent with the com-
mon rights of all: this as a right, not as a gratuity. More
than any other class the inventors are the mainspring of
modern material civilization. Unlike other producers, their
contributions to the public wealth are actual creations. But
in jts first and essential condition the creation of the inven-
tor is intangible. Not until it is translated into material
form, and so brought to bear upon the physical and com-
mercial realities of life, can it bring wealth to him; and then
To insure this
translation and the consequent benefit to the community,
the theory of our patent system has been that it is necessary
to offer the inventor some assurance of preperty-right in
the fruits of his invention: and the practical working of
the system has amply demonstrated the correctness of the
theory. The temporary monopoly which the patent right
grants to the inventor has unquestionably secured the prac-
tical application of myriads of useful ideas which would
otherwise have died with the minds which harbored them,
or still more speedily have passed into the oblivion of for-
getfulness; while the temporary restraints which such mo-
nopolies have imposed upon others, and the public disad-
vantages incident thereto, have been infinitely outweighed
by -the preponderance of the system’s good effects.
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The recent history of the civilized world has shown the
greatest progress to be coincident with the greatest encour-
agement of invention. To withdraw the direct results of
such encouragement, in the past, would be to take away
four fifths of our power as a people, four fifths of all that
we specially prize and delight in, four fifths of all that goes
to make modern civilization higher, more enjoyable, more
secure, and more promising for future good, than any that
has gone before it: and what has proved so beneficial in the
past is not likely to prove less so in the future.

It is a serious question, therefore, whether our legislators
shall be allowed to withdraw, at the instance of the short-
sighted selfishness of special classes, any portion of the pro-
tection and encouragement which our inventors have
hitherto enjoyed. To recur to a figure already used, the
country cannot afford to break, or even weaken, the main-
spring of its material progress.

— el 4 ———
THE LIQUEFACTION OF AIR AND ALL THE PERMANENT
GASES.

Matter exists in the three forms, solid, liquid, and gaseous,
and is in all these states supposed to consist of molecules
which are never at rest but which always possess a move-
ment or vibration of their own. In the solid state the mole-
cules vibrate about fixed positions from which they are pre-
vented by the force of cohesion from departing, and which
movement does not interfere with the shape of the body.
In liquids the fixed positions are absent, and -the molecules
while still affected by the force of cohesion are free to move
and rotate about themselves. In gases the molecules are
altogether freed from their mutual attraction and follow the
ordinary laws of motion. When they meet they repel each
other, and thus a gas will expand indefinitely unless inclosed
in an envelope.

Under certain conditions of heat all substahces in nature
are capable of assuming these states. When heat isim-’
parted to a solid the motion of the molecules is acceler-
ated until the limit of such motion is reached, which
allows the body to remain in solid form. Further elevation
of temperature determines the passage of the substance to
the liquid form, and ultimately to the gaseous state. Still
further application of heat after this last condition has been
assumed increases the velocity of molecul# motion, and
causes the molecules, if in a closed vessel, to resist greater
pressure, or under the same pressure to resist that pressure
over a greater area; hence follows the phenomenon of the
expansion of gases. Now, if the temperature be indefinitely
raised or the volume of space indefinitely increased under a
constant temperature, the vapor or gas will finally approach
a state corresponding to that of a perfect gas, that is, one
which possesses the condition of perfect fluid elasticity and
presenting under a constant pressure a uniform rate of ex-
pansion for equal increments of heat. The conditions, how-
ever, of an absolutely perfect gas cannot be attained, because
all gases change théir physical state when the molecular
movement of their particles is modified. And this modifi-
cation may be effectedin two ways. First we may reverse
the operation above detailed and abstract heal, producing
just the reverse result to that noted, or, second, we may
overcome the motion of the molecules by actual compres-
sion. That by these means presumably permanent gases
could be liquefied was demonstrated by Faraday in 1823,
but he is said to havebeen anticipated by Monge and Clouet
in the condensation of sulphurous acid in 1800, and by
Northmore, who liquefied chlorine in 1805. The sim-
ple apparatus used by Faraday consisted of a bent glass
tube having a long and a short leg at right angles. In the
open end of the longer portion was placed a substance from
which gas could be obtained by heat, after which the tube
was hermetically segled. The shorter leg was then plunged
into a freezing mixture and by the application of heat to
the long leg large quantities of gas were produced which
through being confined in very small compass was subjected
to its own pressure and to the reduction of temperature by
the freezing mixture until finally the liquid form was as-
sumed. Faraday in this manner liquefied chlorine and
several other gases supposed to be permanent, and demon-
strated the truth that between vapor and gas, the one being
transformable into liquid, the other not, no difference exists,
or, more broadly, that the three states of matter, liquid, solid,
and gaseous, are not specific to any form of matter, but solely
depend upon the mode of motion of the molecules of the
substance.

A few weeks ago, to have stated this law thus broadly
would have been to neglect an apparently very important
exception, namely, that six gases had persistently refused to
be governed by it; and although, theoretically, it was impos-
sible to except them, still, practically, the ingenuity of
chemists and physicists had failed in all attempts to reduce
them to actual conformity to thelaw. 8ix gases—hydrogen,
oxygen, nitrogen, nitric oxide, marsh gas, and carbonic oxide
—had resisted all efforts to liquefy them. Records of tests
of this kind are not wanting; and among the most elaborate
experiments are those made by Dr. Andrews, and described
by him before the British Association in 1861. He used the
elastic force of the gases evolved-in the electrolysis of water
as the compressing agent, and subsequently mechanical
means. The gases were compressed in capillary tubes and
then subjected to the cold produced by the carbonic acid and
ether bath. Atmospheric air was compressed by pressure
alone to g4t of its original volume, and by the united action
of pressure and a temperature of —106° Fah. to ¢4z, in which
state its density was little inferior to that of water. Oxygen
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was reduced to g1z of its volume by pressure, and by press
ure and cold to gi;; hydrogen by cold and pressure to g}g;
carbonic oxide by same to gi; and nitric oxide to g§5. Yet
it is stated that none of these gases exhibited any appearance
of liquefaction. Berthelot also made experiments in the same
direction in 1850, and, by means of the expansion of mer-
cury, subjected oxygen, nitric oxide,"and carbonic oxide to
_immense pressures. He concludes ‘ that pressure alone is
not capable of effecting the liquefaction of gases under cer-
tain conditions of temperature,” but suggests that better re-
sults may possibly be obtained by the aid of powerful re-
frigeration. Natterer of Vienna has also made valuable
experiments in the same line.

Within the last few weeks the problem which for more
than half a century has defied all experimenters has been
solved. Almost simultaneously, yet by different methods,
the liquefaction of -the supposed permanent gases has been
accomplished by Raoul Pictet, of German Switzerland,
and M. Cailletet, in Paris. M. Cailletet’s apparatus consists
of a massive steel cylinder with two openings, through one
of which hydraulic pressure is commumnicated. A very
strong small tube passes through the other and is inclosed
in a freezing mixture. It opens within the cylinder into a
second smaller cylinder serving as a reservoir for the gas to
be compressed. The remaining space in the large cylinder
is occupied by mercury. The gas is compressed into the
small tube and then suddenly placed in communication with
the atmosphere, when its expansion causes its intense re-
frigeration.

The original announcement of M. Pictet’s discovery is
given in another column. The following details are given
in Nature:

M. Pictet uses four vacuum and force pumps, similar to-

those used for making ice in his ice machine (which we recent-
ly illustrated), driven by an engine of 15horse power. Two
of these are employed in procuring a reduction of tempera-
ture in a tube about four feet long containing sulphurous
acid. With the pumps at full work there is a nearly per-
fect vacuum over the liquid and the temperature falls to
—83° or —94° Fah. M. Pictet usesthis sulphurous acid to
cool the carbonicacid after compression, as water is used to
cool the sulphurous acid after compression. Thisis managed
as follows: In the tube thus filled with liquid sulphurous
acid at a temperature of —76° Fah. there is another central
one of the same length but naturally of smaller diameter.
This central tube M. Pictet fills with liquid carbonic acid at
a pressure of four or six atmospheres. This is then let into
another tube 12'8 feet long and 1-2 inch in diameter.
When thus filled the liquid is next reduced to the solid
form and a temperature of —220° Fah., the extraction of
heat being effected as before by the pump.

Now it is the turn of the oxygen. Just as the tube con-
taining carbonic acid was placed in the tube containing sul-
phurous acid, .so is a tube containing oxygen inserted in the
long glass tube containing the now solidified carbonic acid.
One end of this tube is connected with a strong shell con-
taining chlorate of potash; the other end is furnished with a
stop-cock.

‘When the tube was as cold as its surroundings, heat was
applied to the chlorate, and a pressure of 500 atmospheres
was- registered; this descended to 320. The stop-cock was
then opened, and a liquid shot out with violence. Pieces of
lighted wood held in this stream .spontaneously inflamed
with tremendous violence.

M. Cailletet first introduced pure nitrogen gas into the ap-
paratus. Under a pressure of 200 atmospheres the tube was
opened, ‘and a number of drops of liquid nitrogen were
formed. Hydrogen was next experimented with, and this,
the lightest and most difficult of all gases, was reduced to
the form of a mist at 280 atmospheres. The degree of cold
attained by the sudden release of these compressed gases is
scarcely conceivable. The physicists present at th&experi-
ment estimated it at —508° Fah. .

Although oxygen and nitrogen had both been liquefied,
it was deemed of interest to carry out the process with air,
and the apparatus was filled with the latter, carefully dried
and freed from carbonic acid. The experiment yielded the
same result. On opening the tube a stream of Uguid air
issued from it resembling the fine jets forced from our mod-
ern perfume bottles,

M. Cailletet reports the liquefaction of nitric oxide at 146
atmospheres, and at +12° Fah.; the details relative to the
other gases are not yet at hand.

The discoveries of MM. Pictet and Cailletet are of the
highest importance, both as adding still further confirma-
tior to the dynamic theory of heat, and as opening the way
to new studies into the nature of our atmosphere. They
will also tend to induce further examination into Professor
Graham’s inference of the existence of hydrogen in solid
form—a substance which he named hydrogenium—believed
to existin an alloy with palladium, and the density of which
he calculates tobe 0'733. As it appears clearly from the re-
cords of the experiments now at hand that refrigeration—as
Berthelot predicted—has more to do with liquefaction than
compression, it would seem possible to find a limit for our
atmosphere, which could not exist in gaseous form if sud-
denly dispersed in planetary space. The idea is suggested
that a boundary may exist at which, through the intense
cold, air is alwaysliquefying, falling, revaporizing, and thus
a circulation is constantly taking place.

e o DR

‘WHhILE this winter may yet be very cold, Professor Smyth’s

predictions to that effect thus far are hardly verified.

Scientific Jmervicnn,

MYSTERIOUS EXPLOSIONS.

A singular explqsion occurred in a candy manufactory in
this city about a month ago. We adverted to this last week,
giving a correspondent’s theory, and pointing out that fire
officials and other authorities had reached no definite con-
clusion as to its cause. Investigation as to theinflammable or
explosive material in the manufactory has shown that there
was chlorate of potash, a small amount of fulminate, used
for the making of snap cratkers, and a large quantity of
starch, from which material moulds are made for candy.
These moulds, it appears, after being charged with syrup,
are put.in a drying room, which is highly heated. And it
is stated that in previous fires in candy manufactories, when
the flames have reached this room, explosions have occurred.
Starch also was probably present in several of the work
rooms in the form of fine dust, owing to its being used in
this condition in some of the manufacturing processes,

It seems to us that here are quite sufficient data to base a
reasonable theory as to the cause of the catastrophe. It may
be assumed that accidental conditions were such as to ignite
the chlorate of potash or the fulminate, which last would
explode with terrific violence, and that thereby the pow-
dpred starch in the rooms became fired and also exploded;
or the circumstances may be reversed, as it is quite as rea-
sonable to suppose that the starch, being highly explosive in
its comminuted state, blew up first, constituting the major
explosion, which subsequently involved the chemicals. The
examination of the details of many other mysterious explo-
sions fortifies us in the belief that the finely pulverized
starch lies at the bottom of this one.

Two years ago just such a casualty oecurred in the Pull-
man Car Works at Detroit. There all the sawdust and shav-
ings from the wood-working machines were taken by ex-
haust blast into a pipe and forced to the furnaces, where
they were consumed. When it was not desired to direct
the material into the furnace, communication therewith was
closed and a grating prevented the escape of the dust, etc.
from the cupola in the roof, to which it was conducted.
While cleaning this receptacle the workmen discovered its

- contents to be on fire, sparks having been drawn in from the

furnace. A stream of water was thrown in, but the instant
this ‘was done a tremendous explosion ensued, killing 18 men
and destroying the adjacent portions of the building. Two
months prior to this casualty a similar one occurred at the
works of the Milburn Wagon Company at Toledo, where
the fine wood dust in a shaft exploded, causing extensive
destruction. .

Much further evidence can be adduced to show that just
as ordinary illuminating gas is liable to explode when mixed
with air in the right proportion, so will the dust of any in-
flammable material. A sawdust explosion occurred four
years ago in the town hall of Friedele, Germany. At the
Ofen-Pesth (Austria) steam mill a terrific explosion was
caused by a cloud of dust of some very fine varieties of
flour being ignited by a candle. In 1872, at Glasgow, a
flour explosion was caused by sparks from the millstones.
Professors Rankine and MacAdam investigated the subject,
and found that the rapid combustion of the finely divided
flour, as well as the ignition of a mixture of air with the gases
furnished by the decomposition of flour and'of wood, may
produce explosions. Flour and bran mixed gave off at 450°
Fah. a gas which, mingled with nine times its volume of air,
ignites; and such a temperature may be obtained by friction
in the grinding process, or, as might have been the case in
the Barclay street disaster, by actual contact of the dust-
laden air with a light.

Flour, bran, starch, sawdust, all belong to the same cate-
gory in this respect.” The correspondent whose letter we
published last week states that finely pulverized cork in air
is also explosive, and that it caused a similar disaster at the
Linoleum Company’s factomg on Staten Island, where it is
used in the manufacture of floor covering. In the Graham-
ite mines of West Virginia an explosion was caused by a
dry, resinous, brittle material filling the mining shaft in the
form of impalpable dust, which it was afterward -found
could not be entered with impunity without safety lamps.

‘We do not doubt but that conditions for explosions of this
kind, as well as those tending toward slow spontaneous com-
bustion, often exist over long periods of time in manufac-
tories without the immediate cause of disaster happening to
come into action. Probably the rooms in this factory had
been filled with starch dust day after day for years, just as
rooms in other candy factories now are; but the combining
proportions might not have been exactly right, or the mis-
opportune spark might not have been applied. 8o also in
wood-working shops. Under the flooring of many we dare
say there are abundant accumulations of sawdust and shav-
ings—perhaps steam pipes are imbedded in this refuse. In-
spection may reveal no immediate apprehension of danger,
but a few drops of oil may trickle in upon the mass, rapid
oxidation may be caused, and a disastrous fire or explosion
may ensue. The ounce of prevention in such cases would
be worth many pounds of cure.

-

NOTES OF PATENT LAW DECISIONS,
OF THE COURTS.

In Reissner 3. Auness, the suit was brought against the
defendant -for infringement of certain letters patent, No.
7,751, reissued to John A. Fray, June 19, 1877, for * improve-
ments in coal oil stoves,” to which the defendant put in a
plea embracing three distinct defenses, namely: 1. That
the reissue to Fray was unlawful, because he had previously
obtained a patent in Canada for the same invention, granted
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May 15, 1878, for the term of five years, and the reissue in
question was not limited to expire at the same time with the
foreign patent. 2. That new matter was introduced into the
reissue which was not shown and described in the original
patent. 3. That for the purpose of deceiving the public the
description in the reissued letters patent was made to contain
less than the whole truth relative to the alleged invention.
The plea or pleas were set down for argument, and the first
question raised was whether the same were not bad for du-
plicity. The counsel for the defendant insisted that they
were not, because, although three distinct matters were
alleged against the right of the complainant to recover, they
all related to a single defense—to wit, the invalidity of the
complainant’s patent. The court held that the plea was bad
for duplicity, as the several matters, although relating in a
general way to but a single defenise, namely, the invalidity
of the complainant’s patent, were essentially independent of
one another, and by their retention destroyed the very office
of the plea, which was to secure singleness in the issue. The
court therefore ordered that the pleas as filed might be set
down as an answer at the option of the defendant, or that
the defendant might elect within a specified time which of
the several grounds of defense he would stand on, and that
the other grounds be overruled.

The case of the Gould’s Manufacturing Company vs. Cow-
ing came up on exceptions taken by the defendant to the
report of the master under the interlocutory decree directirg
an accounting upon the infringement of the plaintiff’s patent.

The invention was one only of an improvement in & pump,
and not of the entire pump. Numerous parts of the pump
were in general use prior to the grant of the complainant’s
letters patent, and were not claimed therein, and were free to
be used by the defendant. The patented invention claimed
was a special construction of a side chamber, whereby the
same was adapted to use with valve casings bolted on the
outside. Held: That the damages could not exceed the profits
upon such improvement, and that upon the failure of the
complainant to show the profits or damages arising from the
use of the improvement, the master should decide that nom-
inal damages only could be recovered; and that it was not
sufficient for the complainantto show that wherever the par-
ticular patented improvement was introduced other kindred
devices could not be sold.

OF THE PATENT OFFICE.

The interlocutory appeal in the matter of the application
of Henry Law for letters patent for ¢ improved window blind
actuator ” has been decided adversely to the applicant.

The claim was for two independent results produced by
two independent mechanisms, namely, a device for opening
and closing window blinds and a device for locking and un-
locking the blinds.

Rule 15 of Office Practice authorizes the claiming of two
distinct devices in one application where they are ‘‘ depend-
ent upon each other and mutually contribute to:produce
the new result.” The question to be determined in the case,
therefore, was: Had the applicant combined the two devices
so that the operation of each contributed, either simultane-
ously or successively, to a unitary.result?

It appeared that not a single part of the mechanism for
opening and closing the blinds was described as affecting the
operation -of any part of the locking mechanism, nor was
the latter dependent on the former in any respect whatever.
Both mechanisms performed precisely no other function,
when used together on one window,than when used separately
a thousand miles apart. The Commissioner held that there
was not such an intercommunication of parts or mutual de-
pendence of the distinct devices to entitle them to be incor-
porated in the same application.

In theinterlocutory appeal of Howland, lately decided, the
practice of the office in regard to the admissibility of several
specific devices embodying the same general features of con-
struction in"a single application is laid down as follows:
Whenever a generic claim can be predicated which is good
in view of the state of the art, and which will include the
modifications or specific devices described or exhibited in
the drawings, then these may all be retained in a single ap-
plication; for it is manifest, from the fact that the claim ap-
plies with equal aptitude to each, that there are generic
features of identity which indicate the same basis of inven-
tion. On the other hand, where no claim of the charac-
ter indicated can be maintained, it is equally true that there
is such diversity as will require a division of the application,
this restriction being pursued until the matter retained in a
single case can be safely said to relate to but one invention,
or, in other words, can be contained in the broadest patenta-
ble claim that is capable of being drawn to it.

il
il

A New and Easily Cleansed Filter.

Filters are liable to become choked -with the material
which they collect, especially where water is filtered before
use in a steam boiler, and the result is that the supply
through the stoppage of its conduit is materially diminished.
Messrs. Ralph 8. Jennings and Norman G. EKellogg
have recently patented, both in this country and abroad,
an ingenious device which they claim entirely obviates the
above mentioned trouble. Thefilteris provided witha valve
and a series of pipes by means of which hot water may at
any time be conveyed through the filter. The water enters
at the discharge end and passes through to the supply end,
‘where it escapes to a pipe leading to the sewer. The hot
water dissolves the various salts hitherto held in solution by
the cold water, and mechanically removes all solid matter
from the charcoal filling.
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[ Contiriued from first page.] ‘
from: thirty to forty miles per hour. It is computed that
100,000 persons can be carried in eighteen hours. The
length of the road will be 22 miles, including both sides of
the city. _ )
-+ The engravings on the front page represent the mode of
construction and the different structures on Sixth avenue,
West 3d street, and West Broadway. The structure on West
Broadway is termed a deck structure, and is lighter in
appearance than the others. On Sixth avenue the cSlumns
are in line with the longitudinal truss, and the transverse
girders are latticed in the center, but on West 3d street the

" longitudinal trusses set inside about four feet from the col-
umns, and the transverse girdersare plate. Forthe construc-
"tion of the Gilbert Elevated Railway there are three differ-
ent contracts’ with three manufacturing iron. companies,
namely, the Keystone Bridge Company, of Pittsburgh, Pa.,
"the Edgemoor Iron Company, of Wilmington, Del., and
Messrs. Clarke, Reeves & Co., of Pheenixville, Pa.
~ _Themode of constructing the permanent way by using
portablederricks, as shown 1 the engraving on the front
page, was devised by Dr. Gilbert. The forward orleading
derrick, that moves on the street in advance of the work, has
strong wooden frames, well trussed, and a platform between
“theframes, placed at a height that allows the horse cars to
pass under, and thus does not stop or even obstruct travel.
On the platform are a portable steam engine and boiler
which give power for operating the crane used for hoisting
material. As the permanent way is advanced, another der-
rick follows, dnd thus by means of these two portable der-
ricks, the one leading. on the street and the other following
on the railroad, the heavy girders and truss work are lifted
and ‘easily adjusted to their places. : e
Fig. 1 represents a section of the railway as it will be
built on Sixth avenue. P P are the vertical wrought iron
columns or foundations; A is the upper chord and B the
lower chord. Between these are the panel posts and truss
work, the whole forming alongitudinal truss between the two
columns. The distance from center to center of the nu-
merous columns necessarily varies, but it may be stated at
.about 43 feet. The foundation and bed plate for each column
are massive and durable, and are put down in the following
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manner: An excavation between five and six feet in depth

and six feet square is first made, and at the bottom of this is
laid hydraulic mortar 4 inches in thickness. On this are
placed two flat blue stones not less than 5 inches in thick-
ness and having not less than a superficial area of six
feet. .

Four holes in these stones are cut for the reception of
holding-down bolts. Brick masonry is built up near
thelevel of the sidewalk. Thls brick work is 4 feet square
at the top, and is all laid in hydraulic cement. The cast
iron bed plate weighing about 1,200 pounds is then put down
and secured by bolts 2 inches diameter and about 3 feet 7}
incheslong. The washers for the heads of the bolts, which
are upset.24 inches diameter and 1} inch thick, are 7 inches
square. Height of bed plate is 15 inches by 8 feet 2 inches
square at bottom. Thebottom of the wrought iron column
is bolted to the upper surface, 21 inches square, of this cast
iron bed plate by eight bolts 1} inch diameter. The whole
is filled-in with cement and brick. The vertical columns
consist of two 12-inch- wrought-iron cliannel bars and two
12 inch plates riveted to the channel plates. Four pieces
of angle iron bars and a plate are fastened to the foot of the
column joint and made water tight. The upper part or tap
of the column is fitted with such plates, angle irons and
brackets as are necessary to secure the girders to them and
to each other. . '

Reference being again made to Figs. 1 and 2, showing a
longitudinal girder and an enlarged view of column, thefol-
lowing details will be intelligible: *

The longitudinal girders are pin-connected trusses 6 feet
2 inches deep and about 5} feet vertically from center to
center of pins. The upper chord is made up of two channel
bars 8 inches deep united by a plate 12 inches wide firmly
riveted .thereto. The lower chord consists of two channel
bars 8 inches deep. Panel posts are of two channel bars
5 inches by 245 inches by ¥ inch. Pins 3 inches diameter,
and nuts at each end. Main ties are of two bars 3 inches by
2 inches. Counter ties 1 inch square. There are:four sets
of track stringers of rolled I beams, 8 inches by 4 inches,
weighjng 66 pounds to the yard, and fastened to the cross
girders and floor beams by angle irons at each end." Placed
onthese are the wooden cross ties of yellow pine, 6 by 7 inches

‘avenue.
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by 8% feet long. From center to center of ties is 24 inches.
The steel rails weigh 56 1bs. per yard; guard rails, 7" by 8"
of Georgia pine, are securely fastened to the cross ties out-
side of each rail for safety in case of derailment. The whole
structure is stiffened permanently by diagonal braces in each
panel. Fig. 8 represents a transverse view of a section on
Sixth avenue, by which with Figs.4 and 5 the arrange-
ment and form of the transverse lattice girders form-
ing the floor beams will be understood. These are 24 inches
deep and % inch thick. The top chord is of two bars of angle
iron 3 inches by 4 inches. The bottom chord is of two angle
irons 8 inches by 4 inches. The distance between from cen-
ter to center of columns transversely is 23 feet 6 inches.

The route of the Gilbert Elevated Railway will be as
follows:—

Commencing on the south shore of Harlem River at Kings-
bridge, thence along River street to Eighth avenue; thence
along Eighth avenue to One hundred and tenth street; thence

‘along One hundred and tenth street to Ninth avenue; thence

along Ninth avenue to Fifty-third street; thence along Fifty-

‘third street to Sixth avenue; thence along Sixth avenue to

W. 3d street; thence along W.3d street to South Fifth
avenue; thence along South Fifth avenue to Canal street;
thence crossing Canal street into West Broadway; thence
along West Broadway to Chambers street; thence across
Chambers street into College Place; thence along College
Place to Murray street; thence along Murray- street to
Church street; thence along Church street to Néw Church
street; thence along New Church street to and across
Morris street; thence through private property to Bowling
Green; thence around Bowling Green into Beaver street;
thence along Beaver street to Pearl street; thence along
Pearl street and New Bowery to Division street; thence
along Division street to Allen street; thence along Allen
street and First avenue to Twenty-third street; thence along
Twenty-third street to Second avenue; thence along Second
avenue to Harlem river; thence along River street to Eighth
Also a connecting line through and along Cham-
bers street from West Broadway to Chatham street; thence
through Chatham street to Division street.

Also an extension from the junction at Fifty-third street
through and along Sixth avenue to Fifty-ninth street.
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CORRUGATED BOILER FLUES,

against collapsing strain. Flanged flues have been employed

plate itself, and is thereforea valuable guarantee, when suc- | the corrugations. " The comparisons, then, are, in this case,
Various modifications of construction have from time to |cessfully accomplished, of the thorough good quality of |as about 7 to 1 for initial signs of distress; and after collapse
time been applied to boiler flues in order to protect them |plate and workmanship. ’

Iron quotes the following tests of the strength of this flue: | is still as about 2 to 1 compared with the plain flue

has actually taken place, the strength of the corrugated flue
The

and also flues with U-joints at every length of plate, or with | Two flues, each 7 feet long and of §-inch plate, with 3 feet | plain flue also cracked from the tension produced upon ‘the

chambers of alternately large and small diameters.
Samson Fox has lately proposed still
another construction, which consistsin
corrugating the flues in the direction
of circumferential rings. ’
Fig. 1 represents some of Mr. Fox’s
corrugated flues, and Fig. 2 thespecial
machine used for making the same,
our engravings being taken from fron.
The flue is of 4 feet diameter, about 8
feet long, and of half-inch plate, and '
is claimed to be nearly ten times as
sirong as a plain flue of similar sec-
tion. The machine shown in Fig. 2is
constructed as follows: Two chilled
rolls, alternately grooved and recessed
to give the required corrugations, are
arranged one over the other. The
plates are first rolled plain, welded up,
and then placed in the corrugating ma-
chine. To do this, one end bearing of
che top roller divides so that it may be
lifted and the flue inserted between the
rollers. The bearing is then screwed
home again by the right and left hand
screw, and the rollers are revolved by
the usual universal breaking clutch by
any steam motor. The lower roller is
capable of rising vertically and is
pressed upward by a lever arrangement
driven by a special steam piston at-
tached to the piston rod seen in front of
the illustration. The pressure is thus
gradually put on the grooving rollers
and the plate is squeezed or swaged
into the corrugated shape. After the
operation the length of the flue is not
found to be materially. altered, thereby
showing that the material is swaged
out slightly thinner to cover the larger
surface required for the corrugations.
The plate, when corrugated, will be thus slightly thinner
than when' plain, and the plain ends will be the thickest
parts. This is an advantage, as thin plate is undoubtedly
the best for heating surface, and the stoutest material is re-
quired at the ends for riveting through. -It isonly the very
best class of homogeneous plate that would stand this draw-
ing; and, in fact, we understand that many of the best
brands will not stand it, but show lamination. The corru-
gating is, therefore, in itself as severe a test as can be ap-
plied, not only-to the welded joint of the flue, but also to tha

Mr. '2 inches mean diameter, the one plain and the other corru- | plate by bulging in,

CORRUGATED BOILER FLUES.—Fig. 1.

gated, have been subjected to Wwater test. The plain flue
showed signs of distress at 150 1bs. per square inch, and to-
tally collapsed at 225 lbs. In the case of the corrugated
flue, the pressure was brought up at once to 1,000 lbs. per
square inch, and it was only at 1,020 1bs. -that the flue began
to collapse. After partial collapse of 6 inches, the pressure
was taken off, and once more gradually accumulated. It
was then found that 450 1bs. was reached before the collapse
continued. At this pressure the flue ultimately collapsed—

while the corrugated flue allowed for
the bulging action by flattening out
its corrugations, and thus saving the
plate from fracture.

"Friction and Singeing Lights in
Factories. ol
A fire broke out in the mule spinning
room (fifth story)of a large Philadel:
phia cotton and worsted mill,5:15 P:M.,
December 5, and but for the prompt
action of the employés the fire would
probably have caused the destruction
of the establishment. Cause named-as
“friction,” but the source of- the fric-
tion is not stated; and how such cause
could be discovered in the sudden com-
motion always occasioned by an alarm
of fire in a factory is not very clear.
The spinning room in any cotton;
woolen, or worsted mill is, or should
be, a comparatively safe portion of the’
working parts of guch establishment.
In a cotton mill there is naturally more
danger, especially from the illuminat-
ing lights—as we have before noticed
—through fine flyings in the air, which
accumulate on the machinery - and
floors, together with roving scattered
on the latter; but in a woolen or worst-
ed spinning room the danger of fire
should be slight, on account of less fly-
ings and the inferior inflammability of
the material. ‘ ‘
The spindles of mules, and flyer and
throstle spindles of spinning frames,
though revolving very rapidly, are so
often, carefully, and regularly oiled,
to prevent undue wearing, that their
heating to a dangerous degree is ex--
tremely rare. It should never oc-
cur at all, and probably would not unless the lubricant
were inferior or adulterated with-a dangerous admix-
ture. Petroleum, as a lubricant, which is now, in com-
bination with sperm or lard oil, largely used on machinery
in every part-of factories, instead of being calculated to cause
fires, rather tends to repress them, or, as the employés say,
has a cooling tendency. Notwithstanding this, it does, in
time, cause considerably more wear to spindles and shafts’
than sperm or lard oil, though the latter often has sufficient’

without crack or flaw—simply by the straightening out of | sulphuric acid left in it from its refinement to be very hurt-
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ful to general machinery and the cylinders of steam en-
gines.

The careful general attention we have noticed, also, as a
rule, extends to the oiling of all parts of the operating
“ heads” of spinning mules, both for hand and self-operat:
ing, so that only the heating of main or counter shafting for
want of oil, and the slipping of loose belts on pulleys, remain
as agents of fire in the spinning room. Neither of these is
very likely to cause such accident, because most factories
now use self-oiling hangers, which, though they need not be
replenished with oil for months, are, or ought to be, felt
daily, to discover if, by warmth, they show any defect in their
working. Belts when slipping almost always ‘‘squeal”
with the friction, so that their want of being ‘‘ taken up ” is
soon attended to. Even were it unnoticed, the slipping
could hardly generate sufficient heat to be dangerous, though
electricity would be excited, which in a cotton mill might,
if long continued, cause ignition of light flyings.

These remarks apply to the spinning department, but other
parts of cotton, woolen, and worsted mills are much more
likely to have fires arising from friction, as, for instance, the
‘picker, carding, and preparing rooms, where every prudent
manufacturer takes extra precautions. »

There is one part of the worsted process where an immi-
nent danger from fire seems to exist, but we have never
heard of any serious loss occurring therefrom. In the
worsted combing machine the long woolen fibres, as they
are drawn out by the.iron fingers, pass very closely but rap-
idly over a series of gaslights burning with a low flame.
This high degree of heat, directly applied, is required in this
process for reasons which it is not necessary to explain here;
and, of course, if the machine were suddenly to stop work-
ing, the wool remaining over the flame would ignite. It is
a special duty of the attendant to watch that this does not
occur, and we believe that each drawing frame is now furn-
ished with a self-acting safety apparatus, extinguishing the
lightsif the machine stops working. At any rate, great care
is needed, because the open light in that position is known
to be a source of danger,and such care, as already inti-
mated, has largely prevented fires from occurring in these
machines. )

In many cotton and linen spinning mills (more especially
in thread mills), singeing machines are used in which a num-
ber of single or twisted threads are all at the same time
drawn rapidly through a gas flame, to rid the surface from
projecting filaments. Should this machine cease running,
and the flame be continued, a fire would result; but this is
generally. well guarded against, both by the attention of
employés and a safety apparatus for extinguishing such
flame.

This ‘“ fire protector” has now, we believe, an attachment
to each thread, consisting mainly of an eye through which the
thread runs, the eye being connected with delicate levers,
which turn off the gas, so that if the thread break and the
eye drop, the flame is instantly extinguished: The sudden
stopping of a machine of this kind is never allowed when at
work, without the lights being put out, except when it is
accidentally caused by the breaking or flying off of a driving
belt. In such case, the first act of the attendant is to ex-
tinguish all the flames before the motion of the wheels is

" perceptibly checked.

More care is required in these singeing frames than in the
worsted combing frames, because of the higher inflamma-
bility of the material, and also because should a thread break
and the protector not instantly work, the thread at the back
of the eye may pile forward and ignite itself and all other
threads on each side of it. All recent singeing machines
have, we believe, the separate attachments mentioned to each
thread, though in former years it was not so. The improve-
ment renders the machines much more costly, but greatly di-
minishes their fire risk.

In some factories certain kinds of fine cotton and linen
fabrics are singed after the weaving, by being drawn rapidly
over a low, continuous gas flame. In such machines, stop-
motions for the gas, and great care and precaution in man-
agement, are necessary for the safety of the cloth and the
mill.—American Bachange and Review.

—_—— e r—
Caventou.

Caventou, the distinguished French chemist, died in Paris
in May last at the age of 82. 'Medicine is indebted to him
for some of its most valuable remedies. In conjunction with
Pelletier, Robiquet, and others, he discovered strychnia in
1818, brucia and veratria in 1819, quinia and cinchona in
1820, and caffeina and theina in 1821. The discovery of
quinia should of itself immortalize hisname. Though laden
with the highest honors which a gratified country could be-
stow, he was one of the most modest of men. Just before
his death he requested to be buried without military honors,
and that no discourse should be pronounced over his tomb.
His request was complied with, though all the membefs of
the Academy of Medicine and of the School of Pharmacy

attended his obsequies.
—— e —

What the Telephone Might have been Called.

We prophesied even better than we knew the other day
when we said that the adoption of so short a name as ‘‘Fern-
sprecher ” for the telephone by the Germans was a matter of
congratulation, because they would otherwise soon find a
way of smothering it under some frightfully polysyllabic
title: To show how closely the fortunate instrument has es-
eaped this fate, a correspondent in Heidelberg writes us that
no less than fifty-four names were proposed in German, all

of varying degrees of length and atrocity. Some (we will
not inflict the reader with the original titles) signified ‘‘ mile
tongue,” ‘“kilometer tongue,” ‘‘speaking post,” ‘ word
lightning,” *“ world trumpet,” and finally one inventor, col-
lecting all bis energies for a grand effort, triumphantly pro-
duced ‘‘ doppelstahlblechzungensprecher.” The jaw canbe
replaced by pressing on the lower molars with the fingers,
and guiding the muscles with the thumbs.
— et —
ASTRONOMICAL NOTES.
BY BERLIN H. WRIGHT.

PENN YaN, N. Y., Saturday, January 16, 1878.
PLANETS. |

Mercury rises..
Venus sets.
Marssets........ .
Jupiter rises...........

FIRST MAGNITUDE STARS,

H.M.

Antares rises..... ... .... 2 17 mo. | Siriusin meridian ........ 852 eve,
Regulus rises . << vv... 581 eve. | Procyon in meridian...... 9 45 eve.
Spicarises .. .. 1008 eve. | Aldebaran in meridian ... 642 eve.
Arcturus rises - 910 eve. | Algol (2dmg.var.)in merid. 5 13 eve.
Altair rises .. 331 mo. | Capella in meridian ...... 720 eve.
Vega sets ...... 5 40 eve. | 7stars (cluster) in merldmn 553 eve.
Alpheratzgets ....... .... 10 05 eve. | Betelguese in meridian. ... 801 eve.
Fomalhaut sets. . 503 eve. | Rigel in meridian......... 721 eve,
REMARKS,

The most remarkable event of the week is a partialeclipse
of the moon February 17, in the moming. The beginning
and middle only are visible, the setting eclipsed. The last
contact of the moon with the shadow occurs 51 m. after
sunrise and 49 m. after the setting of the moon, and is in-
visible east of the Mississippi river. The eclipse begins at
4 h. 47 m. morning; middle, 6 h. 15 m. morning; end, 7 h.
43 m. morning. For the time of beginning, middle, and

1end at any other place, add the difference of time longitude

if east, subtract the same if west of New York city. Ex-
amples: Boston, 12 m. east, begins at 4 h. 59 m. morning;
Philadelphia, 4 m. west, begins at 4 h. 43 m. morning. The
following figures represent the phases of the illuminated

Fig.1 Fig 3.

Flg 2. )

crescent as they appear with respect to the horizon, at three
intervals, as stated below, N being the north point. Fig. 1
represents the phase at 5 h. 45 m. morning, one half hour
before the middle, and 58 m. after beginning, the moon be-
ing about oné hour high. Fig. 2 shows the phase when at
the middle, or when the eclipse is largest, 1 h. 28 m. after
first contact, the moon being 39 m. high. At this time ‘84
of the moon’s diameter will be in the earth’s shadow. This
multiplied by 12 gives the size of the eclipse in digits,
which is 10-08 digits. Fjig. 8 shows the phase at 6 h. 42 2.
morning, 10 m. before the moon sets, and one half l.our
after greatest obscuration.

Fig. 4 shows the middle of the eclipse and the points of

iFg. 4.

FARTHS SHADOW

first and last contact of the moon with the earth’s shadow,
and the moon’s path through the shadow with reference to
the western horizon. The point of first contact is at a, 82°
from the north point (N) toward the east. The point of
last contact, 8, is 31° from the north point toward the west.
Hold the engravings so that N will point toward the north

star.
—_—— -t —

Astronomical Notes,
OBSERVATORY OF VASSAR COLLEGE.

The computations of the following notes, which are mere-
ly approximate, have been made by students in the Astro-
nomical Department of Vassar College.

Position of Planets for February, 1878.
Mercury.

On February 1 Mercury rises at 5h. 49m. A.M., and sets
at 3h. 6m. P.M. On February 28 Mercury rises at 6h. 11m.
and sets at 4h, 15m. P.M. )

Mercury is at its greatest elongation west from the sun on
February 2, and should be looked for before sunrise, south
of the point of sunrise.
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Venus.

On February 1 Venus rises at 8h. 2m. A.M., andsets at
7h. 48m. P.M. On February 28 Venus rises at 5h. 30m.
A.M., and sets at 5h. 1m. P.M.

- Pars.

Mars rises on February 1 at 10h, 21m. A.M., and sets at
11h. 53m. P.M. On February 28 Mars rises at 7h. 19m,
A.M., and sets at 11h. 35m. P.M.

Mars'is becoming more distant, and therefore smaller, but
is easily recognized, and by February 8 will be known by
its approach to-the moon, then nearly at first quarter. The
recent report of Professor Pickering, of the Observatory of
Harvard College, gives the diameters of the two satellites of
Mars as determined by the 15-inch telescope. The outer

. | satellite is six miles in diameter, and the inner seven miles.
.| Only a few of the very largest telescopes can render such
. | minute bodies visible.

Jupliter,

Jupiter has passed to the westetn side of the sun, and
must be looked for before sunrise.

On February 1 Jupiter rises at 6h. 10m. A.M., and sets at
3h. 22m. P.M. On February 28 Jupiter rises at 4h. 44m.,
A.M., and sets at 2h. 4m. P. M.

Saturn.

The ring of Saturn is at this time (January 15) exceedingly
narrow, looking like a bright line projecting on each side of
the planet. It will become more and more threadlike, and,
according to the Nautical Almanac, will disappear on Feb-
ruary 6. As Saturn shines by reflecting thelightof the sun,
when the sunis in the plane of thering only its edge is illu-
minated, and this edge being supposed to be less than a hun-
dred miles in width, cannot be seen at so great a distance.
Astronomers will watch this disappearance of the ring with
great interest, although Saturn ranges so nearly with the
sun in February that only a few early evening hours can be
used.

On February 1 Saturn sets at 8h. 8m. A.M.; on the 28th

at 6h. 39. P.M. .
Uranus,

Uranusis in its best position in February, coming to the
meridian on the 18th very near midnight, at an altitude of
about 61°. It will at that time be west of the star Regulus
by 41', and above that star by half a degree, or the diameter
of the moon.

On February 1 Uranus rises 6h. 23m. P.M., and sets at
7h. 59m. of the next morning. On the 28th Uranus rises
at 4h. 33m. P.M., and sets at 6h. 11m. of the next day.

Neptune,

OnFebruary1 Neptunerises at 10h. 48m. A. M., and sets
just after midnight, On the 28th Neptune rises at 8h. 58m.
A.M., andsets at 10h. 23m. P.M.

O

Another Railway Bridge Disaster,

The Ashtabula bridge disaster seems to have been re.
peated on-a smaller scale in the recent breaking down of
a bridge near Tariffville, on the line of the Connecticut
Western Railroad, during the crossing of a passenger train.
The structure was a Howe truss of two spans, each 163 feet
in length, supported in the middle by a pier of solid ma-
sonry. The height over the stream was 10 feet. The train
consisted of two 60 ton locomotives and appendages, six
heavily ‘laden passenger coaches, one baggage and two
freight cars. The first span was crossed in safety, but when
the locomotives reached the middle of the second span, the
right side suddenly settled, a break followed, and the cars
crashed through. Thirteen persons are known to have been
killed, and many others are injured.

The bridge is said to have been in good condition, and the
timbers where broken off and splintered exhibit no signs of
deterioration. The calamity seems simply to have been
owing to the weakness of the structure, the iron tie rods of
which appear to have given way first, under the unusual
weight of the two locomotives and loaded train. That any
railroad bridge should have fallen under such a load is in-
comprehensible if the construction had been correct in the
beginning. The commonest test of such a structure is to
run as many locomotives or cars loaded with iron upon it
as can be accommodated on both tracks; -but even this pro-
ceeding is little more than a matter of show for the benefit
of the general public, because the engineer knows if he has
designed the members of the structure to withstand any load
to which they are likely to be subjected, and adopted a factor
of safety of 6 besides, that even a double line of locomotives
should produce no material deflection. If this bridge sim-
ply fell because it could not stand the strain, it was extra-
ordinarily weak, and that fact must have been patent from
the outset. It might be well for those charged with the in-
vestigation of this disaster to examine into the safety of
other railway bridges on the road; and indeed, the matter
of overhauling the plans of all their bridges with a view to
observing whether their ultimate breaking strength reaches
proper limits, or has deteriorated therefrom, might be com-
mended to railway engineers and. managers as a good win-

ter’s work.
—_——ar—————

Mechanica] Theory of Forgetfulness,
To the Editor of the Scientific American :

Your number for January 12 contains some speculatlons
on a new theory of a Mg. Verdon under the above heading.
Permit me to say that this theory, or rather conjecture, will
not stand the least examination. Were. it true, people who
are entirely illiterate ought to have immense potential capa-
city, and ought to attack any given study with immense ad-
vantages. Every one knows that the contrary is the case.
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The more the memory is cultivated the more active it be
comes. A second foreign language is learned more easily
than the first, and so on. )

This is the age of bald and barren speculation. Alongside
of those who earnestly and patiently labor for the truth are
those who'tie a few stray facts together and deduce a string
of paragraphs. As for Mr. Verdon’s theory, it corresponds
with his own name. "ALIQUIS.

Coal Dust Fuel.
To the Editor of the Scientific American :

I notice your article of January 9, on burning coal dust
with a blower, and wish to speak of the disadvantages of
this method and its remedy. When a blast is used on fine
coal dust, nothing can keep a large amount of fine particles
of fuel from being blown out at the top of tlrechimney, and
this has resulted in numerous cases of fire and the total de-
struction of mills and surrounding property. It makes an
unnecessary waste of fuel by virtually melting the coal on
the grates; again, it injures the boiler by having a steady
blast on the same spot, and a boiler run with a blower will
not last near as long as without it. It requires consider-
able power torun a blower, also more than the users suppose,
as shown by indicating the engine on different parts of ma-
chinery. Coal dust, with small mixture of soft coal, is now
being used as fuel, without the use of a blower, on boilers
set with the Jarvis furnace, at Boston, Worcester, Provi-
dence, Brooklyn, Jersey City, New York, and other places.
By this setting, the gases generated on the grate are utilized
by hot air; the joining of the gases, carbonic oxide with
the oxygen, makes an immense flame. The gas flame is
formed on the principle of the blow-pipe. Three boilers set

- this way will make as much steam as five the old way.

Boston, Mass. - A. F. Uprox.

QUICK-SPEED DRILL.

We extract from Iron the annexed engraving of a new
quick-speed drill, which consists of a frame, a spindle with
the socket for the drill, a pulley with a spiral spring, and a
hollow casting which acts as a flywheel and also serves as a

. Professor D. 8. Martin announced the appearance of the
first number of the ‘‘ Annals of the Academy.”
NITRIC ACID IN HEALTHY URINE.
Professor Albert R. Leeds then read a paper on the pres-
ence of nitric acid in healthy urine, and a method for its
quantitative determination.

Fig. 2—WIRE TESTER.

In the course of some experiments to determine the rela- |
tive amounts of oxidized and non-oxidized compounds exist- ‘
ing in drinking water (described in the SCIENTIFIC AMERI- |
cAN of January 5), it became important to ascertain this re-
lation in the case of urine, one of the organic impurities of
some drinking waters. The Passaic water consumed by the
inhabitants of Hoboken contains ten times as much nitric
acid as of freeand albuminoidammonia. In passing through
the system, the nitrates present in the water undergo reduc-
tion, and if they are not assimilated or voided as non-oxi-
dized nitrogenous substances, may be expected to appear to
some extent at least in the urine. ~ Although no mention is
made of the presence of nitric acid in healthy urine in any
of the works to which the speaker had access, he determined
to submit the question to the searching methods of inquiry
which a recent discovery had placed in his hands.

A retort was freed from all traces of ammonia by distilling
pure water in it; 1-028 grammes of fresh healthy urine were '
then added, and the distillation continued. The distillate
was collected in portions of 50 or 100 c. c., pure water being
added as was necessary. In each case the ammonia passing
over was separately determined by means of the comparator
previously described. The ammonia came over in contin-
ually decreasing amounts, the” total amount evolved in 15
distillations being 1725 milligramme. The decomposition of
what remained was then accelerated by the addition of a
gramme of sodium carbonate. The ammonia contained in !

A AR R
QUICK-SPEED DRILL.

cage to contain the ratchet and pawl necessary to prevent
the possibility of the motion of the drill becoming reversed. |
The action is as follows: The workman on drawing his hand
toward him actuates the drill, and at the same time tightens
the spring attached to the pulley, which spring, on the ten-
sion of the hand being relaxed, reverses the motion of the
pulley and takes up the slack of the cord; butthe motion of
the drill is not reversed, owing to the ratchet and pawl in the
flywheel, and to the rotation of the flywheel itself. There is
thus obtained for the drill a constant revolving motion, with
a speed which can be regulated to suit any metal from the
hardest to the softest, while the feed, which is effected by the
hand, is at all times felt and controlled. These machines can
be worked in any -position, and, from the important fact that
the motion is continually in the same direction and that there
is consequently no pause in the cutting, the work can be got
through in less time and with far less breakage of drills than
by the older contrivances. They are as yet made only in a
very small size, and are therefore serviceable chiefly to the
makers of small machinery, such as clocks, sewing machines,

etc.
_ . r—

NEW YORK ACADEMY OF SCIENCES.

A meeting of the Chemical Section of the New York
Academy of Sciences was held on Monday evening, January
14, at their rooms, 64 Madison avenue, Dr. Eggleston in the
chair.

Mr. George F. Kunz exhibited a specimen of alexandrite
from the Ural mountains. "It is purple by night and deep
green by day. He also showed a specimen of harmotone, a
silicate of baryta and alumina, from a new locality in
Brazil.

Mr. Chamberlin exhibited specimens’of anchorite from the
Pheenixville Tunnel, and of fulgurites from Carrol county,
IIl. The latter are partially fused and vitrified tubes of

56 distillates amounted to 7-1525 milligrammes. In the
next place 50 c. c. of a solution of potash and potassium per-
manganate were added to what remained in the retort. The
first distillate then yielded 0-82 and the twenty-second 0005
of a milligramme of ammonia.

Total for the 22 distillates.......... 181 mgrm.
‘  with sodium carbonate....... 71525 ¢
¢ by simply boiling............ 1-725 “
101875

From the last result the conclusion was drawn that all the
albuminoid ammonia had been obtained, and that reducing
agents should now be used to decompose any oxidized nitro-
genous substances which might be present.

Fig. 3.—TWISTING WIRE TESTER.

Six grammes of zinc were digested with a slightly warmed
solution of neutral cupric sulphate, and after careful wash-
ing the residue, together with freshly precipitated copper,
was introduced into the retort. The following result was

sand produced by the action of lightning,

then had:

1. 100c.c. = ...010 mgrm.| 9. 100c.c. =...00575 mgrm.
2 £ ....0°03 “ 110 “ ...00326

3. ¢ 0026 ¢ (1L “ ...0°06 “
4, “,...000125 ¢ 1R £ ...0065  «

5. L., 004 “ |13, i ...0°0225 ¢

6. “....016 “ 114, « ...0:0005

7. < ....0°07 “ |15, o ...0°0000

8. “ ..012 “ |16, e ...0°0000 ¢

17 0-7955
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From this result must be subtracted 0-29 mgrm., the
amount of ammonia previously ascertained as existing in
the form of an impurity in 50 c. c. of the permanganate so-
lution used in the distillation.

This leaves 0-5055 mgrm. of ammonia due to the reduc-
tion of nitrates in the urine, and corresponds to 1-887 mgrm.
of nitricacid or 018 of 1 per cent. Professor Leeds concluded
by reading letters bearing upon the subject from Professor
Theodore Wormly, Dr. Ezra M. Hunt, and Professor Robert
O. Rogers.

Remarks were made by Drs. Ellsberg and Hopper, who
expressed their belief that nitric acid might reasonably be
expected to be a normal constituent of urine.

On motion of Dr. Ellsberg, avote of thanks to the Rev. J.
J. Robertson was passed for his donation of 37 volumes to
the library of the Academy. Adjourned. C. F. K.

_— st r—
PAPER AND WIRE TESTERS.

Weillustrate three testers for special materials. Fig.1'shows
a paper tester, which works with unvarying accuracy and
absence of liability to derangement. As the paper is tested
by the directaction of a weight, all the variations which arise
in the use of springs for this purpose are entirely avoided,
and continued working has no tendency whatever to cause
the machine to give inaccurate tests. The machines are all
graduated by the application of actual weight, in such a
manner as to insure every one being perfectly accurate, and
as all parts of the mechanism are fully open to view, it can
without difficulty be kept clean and always ready for use.
The machine is in use by many of the largest paper users.
It is very portable, occupies but little space, and can be
worked with considerable speed even by an inexperienced
operator.

The wire testers, Figs. 2 and 3, are the invention of Mr.
Carrington, of London, who having, as engineer of the Wire
Tramways Company, found the want of a machine by which
the wires composing the ropes used could be expeditiously
and accurately tested, without the great expenditure of time
required by the use of the ordinary forms of testing machines,
designed the apparatus shown. By it a wire may be attached
and tested both for tenacity and ductility in the space of one
minute. The machine requires no foundation, when not in
use occupies very little space, and can be used by one work-

Pig. 1.—PAPER TESTER.

man of ordinary intelligence. As the strain is applied very
gradually, and by the application of the same weight, all lia-
bility of erroneous tests from changing or moving of weights,
as in ordinary machines, is avoided. The extension of the
wire also is accurately measured, and a length of 50 inches
can, if necessary, be tested, thus giving a much truer result
than if a short piece were subjected to tensile strain. The
smaller machine, Fig. 3, is used for testing the wire by twist-
ing one end while the other is held firmly in the machine,
the greater number of twists it will bear being the better evi-
dence of its softness. These machines will test either up to
8,000 pounds or 5,000 pounds, as required. o

We are indebted to the British Trade Journal for our en-
gravings.

O —
Soap=Bubble Lecture Experiment,
BY IREA REMSEN. .

In setting fire to soap-bubbles filled with hydrogen or
with oxyhydrogen gas, it is customary to make use of a taper
at the end of a rod, which is managed by the assistant.
Every one knows that the operation is apt to be a clumsy
one, and, besides being annoying to the assistant, it is usu-
ally distracting to the audience and the lecturer. I have
lately made use of a simple contrivance, which I am led to
mention, as it is in every way more satisfactory than the
usual arrangement, and works perfectly. )

At a height of five or six feet or more above the center of
the lecture table a glass funnel of the largest size is sus-
pended by means of wires attached to the ceiling, or some
other appropriate support, the broad part of the funnel be-
ing directed downward. A fish-tail gas burner is fixed hori-
zontally at the certer of the mouth .of this funnel, so that,
when the gas is lighted, the broad flame is spread out in a
‘horizontal plane over as much of the space included in the
mouth of the funnel as it will cover. The attachments may
be made to suit the conditions of the room and table. It
would be a simple matter to have a permanent gas jet ar-
ranged in an appropriate position for the experiment.
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* It is only necessary to allow the bubbles to separate from
the pipe in about the same perpendicular line as that corre-
sponding to the axis of the funnel; they will invariably
come in contact with the flame, and this, of course, is all
that is necessary. = If the bubbles contain hydrogen, the
flame frequently fills the funnel for a moment, and presents
a very pretty appearance. The experiment is very easily
performed, and success is certain. ]
——— e —
FAWCETT’S IMPROVED LADLE.

In making car wheels, manufacturers generally use great
care and skill in selecting a variety of the best brands of pig
iron, with a view of combining their different qualities, for
the purpose of producing a uniform wheel of the required
strength and necessary depth of chill. The disorders to
which cupolas are liable, and the different degrees of fusi-
bility of the several grades of iron, have a tendency to
change the results and cause considerable variations in the
life, strength, and mileage of car wheels. Before casting, a
large ladle is filled with molten metal from the furnace.
This is done without reflecting that there has been a circu-
lation going on in the molten metal similar to that which
prevails in all hot liquids. Each grade of iron tends to as-
sume its own particular level in the molten mass, according
to its density, all impurities and iron of a light and loose
texture rising to the surface, while the dense and close-
grained qualities sink to the bottom by their own superior
gravity. '

Wheels cast with iron taken from the top of a large ladle
or receiver are not of the same quality of metal, strength,
or depth of chill as those cast with iron from the bottom.
This explains why some wheels, cast on the same day, from
the supposed same mixture and ladle, have such an irregular
and uncertain life.

William Fawcett, of Omaha, Nebraska, has patented in
the United States, England and Canada, an improved ladle, |
which is designed for the purpose of giving a uniform mix-
ture all through the heat, and prevent spotting, putting the | |
best iron where it properly belongs, namely, the tread of the
wheel. * It is simple in construction, and inexpensive, and
can be easily attached to any ladle, old or new.

In the annexed engraving, Fig. 1, D represents the ladle, |
and B the vertical conduit on the side which opens into the ‘
bottom of the ladle, so that, as the latter is tilted, the purer l
and close-grained metal at the bottom passes up the conduit

/] 7
T
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and discharges into a smaller ladle, shown in Fig. 2. This
is similarly constructed for the purpose of first delivering
into, the mould the hot metal in its best fused and most
dense state, leaving in the ladle the cold, unamalgamated
iron, with the scoria floating on the top; thereby producing
with the same material a greatly superior wheel, of greater
purity, and of more uniform density on the tread than can |
be produced by the ordinary manner of pouring metal from ‘
the top of a ladle, as such a loose system as this always
gives chance results. Fig. 8 is a detailed section of Fig. 2.
A lip at the top of the inner wall, A, insures the discharge
from the outlet in the direction of the arrows, without spill-
ing over the lighter metal floating on the top within the
ladle. The labor of skimming is thus entirely obviated. |
For further particulars address the inventor as above. '

|
THE NEW BAXTER PORTABLE ENGINE. ;
In the annexed illustration we represent the new Baxter
portable engine, a one horse power machine, designed es-
pecially to meet the large and increasing demand for small |
. motors for light work. It was to engines of this description |
that we had referencedn our recent article calling the atten-
tion of farmers to what good service such apparatus could be
put in numerous operations about the farm. It could easily
drive small barn machinery, such as grain cleaners or feed
cutters, run a small circular saw for firewood, or pump
water, and perform a large variety of other work at much
saving of time and labor. |
The chief novel features of the present machine, which is
the invention of Mr.. William Baxter, already well known as
the inventor of the Baxter engine and steam canal boat, lie
mainly in the construction of the boiler and the manner in
which the engine is attached thereto. The base is 2 feet
square and the total of the machine is 4 feet. The cylinder.
parts are about 15 inches in diameter at bottom and.top,
‘whicharetonnected by four upright sections, all being cast in
‘one piece of the best car wheel i iron. This form is claimed to
impart all the strength | of a sectlonal boiler, with no large flat
surfaces, nor any great volume of water or steam in any one

Kcientific dmevican,
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THE BAXTER PORTABLE ENGINE.

part. The tubes through which the heat passes are of the best
lap welded boiler tubing, and act as braces to the lower and
upper heads, as in any ordinary flue sheets. There is a water
space all around the furnace, as in ordinary upright boilers.
Steam and water gauges, gauge cocks, safety valve, blow-off
and check valves, and a rocking grate to dump the fire should
occasion require, are all provided. Every boiler is, we are
informed, tested to a hydrostatic pressure of 200 pounds to
the square inch. The engine has a 3x 3 inch steam cylinder,
which is rated at from 1} to 2 horse power, all made in sim-
ple and substantial manner, with a plunger and pump at-
tached to feed the boiler regularly while the engine isin
motion. The manufacturer claims that the engine can be
run on about 10 cents’ worth of coal or wood per day. The
entire weight is 650 pounds.

For further information address the manufacturer, Mr.
Joseph C. Todd, 10 Barclay street, New York city.

< r—

METALLIC ARCHES FOR TUNNELS.

We illustrate herewith an improvementin the construction
of arches to be used for tunnels, buildings, sewers, and all
other purposes. In building the tunnel it is preferable that
the side walls should be made entirely of iron and put to-
gether in sections, being provided, as seen in Fig. 1, with a

iy

shoulder and downward projecting flanges, which straddle
the top of the foundation wall, and a flange on top to Whlch
the bottom section of the arch is bolted. The arch consists

© 1878 SCIENTIFIC AMERICAN, INC

of any desired number of cast iron sections, Fig. 2, having
upward projecting flanges, A, through which bolts pass for
securing the sections together. Other flanges, B, parallel
with the body of the section, lap over the other sections for
the double purpose of supporting the sections in' position
and closing the joints, where they come together, to prevent
leakage.

In erecting the arch it is necessary to erect only a single
center at the beginning, upon which the first line of sections
is secured, and then all the other sections require only to be
hoisted into position, and the flanges, B, overlapping those al-
ready up, will hold the sections in place, without any further
fastenings in any form. In order to make secure a bolted
coupling is passed over the top of the flanges wherever three
or four come together. As the space on top of each section
is intended to be filled in with cement or brick work, the
flanges are constructed with a bevel, which projects inward
over this filling, so that any uneven pressure only tends to
pack it solidly under this projection.

An opening can be made at any point through the sections,
communicating with the outer air, through which the smoke
and gas from the locomotives can escape.

The Board of Managers of the Maryland Institute in 1875
resolved that the design was a valuable improvement. It
was patented July 1, 1878, by Josiah Groves, of Ellicott City,
Mad.

For further information address John F. Corcoran, at-

torney, 63 N. Eutaw street, Baltimore, Md.
- et

CARNES IMPROVED BASIN STOPPER.

We illustrate herewith a new mode of attaching stoppers
to washbasins, which dispenses with the chain ordinarily
used for that purpose. It will be seen that the stopper, A,
is suspended by lugs and a pin to a lever, B, one end of

Jwhich is hinged to thestrainer pipe and theotheris provided

with a handle. A space forrclearance is left between the
lever and stopper, so that the latter may oscillate slightly on
the pin of the former. This enables it to be inserted verti-
cally on its seat in the strainer independently of the cucular
motion of the pin on the hinge. ‘
The device is exceedingly simple, and constitutes a neat
and handy attachment. Patented through the Scientific

American Patent Agency November 27, 1877. For further
information address the inventor, Mr. H. W, Carnes, box

143, Brookline, Mass.

New Inventions,

In an improved Trace Holder devised by Mr. William K.
Hardenbrook, of Albia, Iowa, there is a.combination of a
double hook or holder with the frame that connects the back
strap, crupper strap and straps that support the breeching.
The traces are securely held in whatever position the horse
may be.

An improved Button Fastening, invented by Mr. Charles
M. Underwood, of New York city, consists of two plates
placed together, one having an aperture and slot, the other
a central aperture. The edges of the second plate are folded
over those of the first. A loop of metal is slipped through
the eye of the button and its ends brought together from a
neck having a head which is passed through the slot in the
plates, and secured by drawing the latter apart.

Messrs. George H. Thompson and George P. Muldoon, of
Omaha, Neb., have devised a Wooden Spring for vehicles
which is so constructed that it may be adjusted to sustain a
greater orless load, and which will quickly recover its shape
when pressure upon it is removed.

Mr. Alonzo T. Decker, of New York city, has patented a
new Rear Sight for Firearms. It consists of a plate made
elastic fastened at one end and provided with a sight at the
| other, combined with a slide and bed having stepped side
flanges. It is arranged to give a lower elevation and con-
sequently a more accurate aim for short distances than the
‘rear sights now in uses
w A Fastening for Pocket Books, invented by Daniel M
| Read, of New York city, consists of a base plate with a lon-

gltudmal slot for the catch and a lateral slot beneath for
 the handle of the latch. The catch is inserted, and the
’prongs of the latch, whlch is pwoted on an inner plate, en-
gage with it and hold. it.fast. Itisa compact and service-
l able fastening.
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THE LIQUEFACTION OF OXYGEN.
BY M. RAOUL PICTET.

The object I have had in view for more than three years is
to demonstrate experimentally that molecular cohesion is a
general property of bodies to which there is no exception.
If the permanent gases are not capable of liquefying, we
must conclude that their constituent particles do not attract
each other, and thus do not conform to thislaw. Thus, to
cause experimentally the molecules of a gas to approach each

- other as much as possible certain indispensable conditions
are necessary, which may be expressed thus: 1. To have the
gas absolutely pure, with no trace of foreign gas. 2. To be
able to obtain extremely energetic pressures. 3. To obtain
intense cold and to subtract heat at these low temperatures.
4. To utilize a large surface for condensation at these low
temperatures. 5. To be able to utilize the rapid expansion of
the gas from extreme intense condensa-
tion to the atmosphere pressure, an ex-
pansion which, added-to the preceding
means, will compel liquefaction. Hav-
ing fulfilled these five conditions, we
may formulate the following alterna-
tive: When a gas is compressed to 500
or 600 atmospheres and kept at a tem-
perature of —100° or —140°,and it isal-
lowed to expand to the atmospheric
pressure, one of two things takes
place: either the gas, obeying the force
of cohesion, liquefies and yields its heat
of condensation to the portion of gas
which expands or loses itself in the
gaseous form, or, on the hypothesis that
cohesion is not a general law, the gas
must pass to the absolute zero and be
come inert—that is to say, an impal-
pable powder.

The work done by expansion will not be posmble, and the
loss of heat will be absolute.

Struck with the truth of this alternative, which is ren-
dered certain by thermo-dynamic equations based on accu-
rate data, I have sought to produce a mechanical arrange-
ment which should entirely satisfy these different conditions,
and T have chosen the complicated apparatus of which the
following is a brief description:

I take two pumps, P and P,, for exhaustion and com-
pression such as are used mdustrlally in my ice-making ap-
paratus. I couple these pumps in such a way that the
exhaustion of one corresponds.to the compression of the
other. The exhaustion of the first communicates with a
tube, R, of 11 meter long and 125 centimeters in diameter,
and filled with liquid sulphurous acid.  Under the influence
of a good vacuum the temperature of this liquid rapidly
sinks to—65° and even to —73°, the extreme limit attained.
Through this tube of sulphurous acid passes a second smaller
tube, S, of 6 centimeters in diameter and the same length as
the envelope. These two tubes areclosed By a common base.
In the central tube is retained compressed carbonic acid pro-
duced by the reaction of hydrochlorlc acid on' Carrara marble.
This gas being dried is stored in an oil gasometer, G, of 1
cubic meter capacity. At a
pressure of from 4 to 6 atmos-

PICTET'S

ward and given the two long tubes a slightly inclined posi-
tion, but still very near the horizontal, as I have shown in
the accompanying drawing.

The engravings given herewith, which we take from the
Ohemical News, will be more clearly understood from the fol-
lowing references: A. A tube 14 millimeters external dia-
meter and 4 millimeters internal diameter, in which the
oxygen condenses. It is furnished with a screw tap, 2,
from which the liquid oxygen jets out. A pressure gauge,
M, measures the pressure up to 800 atmospheres. B. A
tube 4 meters long, in which is solid carbonic acid. The
stock of carbonic acid is contained in a gasometer, @, of 1
cubic meter capacity. A three-way tap, H, puts it when
desired into communication with the apparatus. C. A how-

itzer shell containing 700 grammes of chlorate of potash
mixed with chloride of potassium. It is heated with gas.

APPARATUS FOR THE LIQUEFACTION OF

P, P,. Double-action exhaustion and force pumps, drawing
carbonic acid from the tube, B, or the gasometer, &, ac-
cording to.the position of the tap, H. 8. A tube 60 milli-
meters in-diameter and 1-1-meter long, in which is con-'
densed the liquid carbonic acid compressed by the pumps.
This liquefied gas returns by the small tube, ¢, to the tube
B. R. A tube 125 millimeters in diameter and 1'1 meter
long, containing liquid sulphurous acid. P; P,. Double-ac-
tion exhaustion and force pumps, exhausting sulphurous
acid gas from the tube R. Q. A tubular condenser of sul-
phurous acid compressed by the pumps. This body when
liquefied returns by the small tube, f, to the tube R. The
cold water for condensing the sulphurous acid passesthrough
the apertures, E E. a. Entry for liquid carbonic acid. 5.
Exit for the vaporized carbonic acid caused by the suction
of the pumps. :

The small central tube is curved at A, and screws into the
neck of a large howizer shell, C, the gides of which are 35
millimeters thick; the helght is 28 centimeters, and the di-
ameter 17 centimeters.

This shell contains 700 grammes of chlorate of potash and
256 grammes of chloride of potassium mixed together, fused,
then broken up, and introduced into the shell perfectly dry,

pheres the. carbonic acid easily
liquefies under these circum-
stances. The resulting. liquid
is led into a long copper tube,
B, 4 meters in length and 4 centi-
meters in diameter. Two pumps,
P, and P, coupled together
like the first, exhaust carbonic
acid either from the gasometer,
@, or from the long tube, B, full
of liquid carbonic acid. The in-
gress to these pumps is governed
by a three-way tap, H. A screw
valve cuts off at will the ingress
of the liquid carbonic acid in the
long tube; it is situated between
the condenser of carbonic acid
and thig long tube. When this
screw valve is closed and the
two pumps draw the vapor from
the liquid carbonic acid con-
tained in the tube 4 meters long,
and the greatest possible lower-
ing of temperature is produced,
the carhonic acid solidifies and
descends to about —140°. -The
subtraction” of heat is A main-
tained by the wgrking of the pumps, the cylinders of which
take out 3'liters per stroke and the speed is 100 revolutions
per minute.

Both the sulphurous acid tube and the carbonic acid tube
are covered with a casing of wood and non- conducting
stuff to intercept radiation:

In the interior of the carbonic amd mbe B passes a fourth
tube, A, intended for the compression of oxygen; it is 5
meters long and 14 millimeters in external diameter. Its in-
ternal diameter is 4 millimeters. This long tube is conse-
quently immersed in solid carbonic acid, and its whole sur
face is brought to the lowest obtainable temperature. These
two long tubes are connected by the ends of the carbonic
acid tube, consequently the small tube extends about.1 me-
ter beyond the other. I have curved this portion "down-

less abundant, however—can be obtained. Pieces of char-
coal, slightly incandescent, put in this jet inflame sponta-
neously with inconceivable violence. Ihave not yet suc-
ceeded in collecting the liquid, on account of . the consider-
able projectile force with which it escapes, but I am try-
ing toarrange a pipette, previously cooled, which possibly

| may be able to retain a little of this liquid.

Yesterday I repeated this experiment before the majority
of the members of our Physical Society, and we had three
successive jets, well characterized. I cannot yet determine
the minimum pressure necessary, for itis evident that I have
a  surplus pressure produced by the excess of = gas
accumulated in the shell, and which could not con-
dense ins the small space represented by the interior
tube. '

I hope to utilize a similar arrangement in attempting the
condensation of hydrogen and nitro-
gen, and I am especially occupied
with the possibility of maintaining
low temperatures very easily, thanks
to four large industrial pumps which
I have at my disposal, worked by a
steam engine.

GENEVA, December 25, 1'877

Since receiving the above we have
been favored with further particulars
of an experiment which was performed
for the fourth time on Thursday, De-
cember 27th, in the presence of ten sci-
entific men—among others, Professor
Hagenbach, of Basle, who came ex-
pressly to assist at this important ex-
periment.

At 10 o’clock in the evening the
manometer, which had risen to 560 at-
mospheres, sank in § few minutes to 505, and remained sta-
tionary at this figtre for more than half an hour, showing by
this diminution in the pressure that part of the gas had
assumed the liquid form under the influence of the 140
degrees of cold to avhich it was exposed. The tap- clos-
ing the orifice of the tube was then opened, and a jet of
oxygen spurted out with extraordinary violence.

A ray of electric light being thrown on the escaping jet
showed that it was chiefly composed of two parts—one cen-
tral, and some centimeters long, the whiteness' of which
showed that the element was liquid, or ‘even solid;
the other. exterior, the blue tint of which indicated the
presence of ‘'oxygen compressed and-frozen in the gaseous
state.

The success of this remarkable:and conclusive expenment
called forth the applause of all presernt.

‘We understand that Messrs. Pictet 'and Co., of 22 Rue de
Grammont, Paris, are fitting up-apparatus with the intention
of having these experiments repeated at their Freezing-Ma-
chine Works, at Clichy, Paris. ‘We read in the -Témes that
on the morning of Monday, December 8lst,- 1877, in- the
presence of three members of the Institute, M. Cailletet ef-
fected the ' liquefaction: of hydrogen, . -nitregen,

af:mospheric air, thus- proving
that all gases can be ligque-
fied.

OXYGEN.

—— g
A New Chimera.

The discovery of a new fish
in American waters has been an-
nounced by Professor Gill to the
Philosophical Society of Wash-
ington, D. C. It is of a uniform
lead color, and has been named
Chimera plumbea. Tt was caught
near the La Have Bank, about
250 miles southeast of Halifax.
Its form is said to be quite dis-
tinct from the European Chime-
ra monstrosa, which is fortunate,

.since that appropriately named
fish is one of the ugliest in ex-

istence.
e ——————

DEATH OF THE DISCOVERER

PICTET'S APPARATUS FOR THE LIQUEFACTION OF OXYGEN.

When the double circulation of the sulphurous and carbonic {

acids has lowered the temperature to the required degree, I
heat the shell over a series of gas burners. The decomposi-
tion of the chlorate of potash takes place at first gradu-

ally, then rather suddenly toward the end of the operation."

A pressure gauge, M, at the extremity of the long tube, lets
me constantly observe the pressure and the progress of the
reaction. This gauge is graduated to 800 atmospheres, and
was made for me expressly by Bourdon, of Paris.. ..

' When the reaction is terminated the pressure exceéds 500
atmospheres; but it almost immediately sinks ‘a little, and
stops at 820 atmospheres. If at this moment 1 open the
screw tap, r, which terminates the tube, a jet of liquid is
distinctly seen to spurt. out with extreme violence. I close
the tap, and in the course of a few moinénts a second jet—
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OoF F®TAL AUSCULTATION.—
The Count de Kergaredec, the
first to apply auscultation to the
detection of the feetal heart in
pregnancy, died lately in Paris
at an advanced age. = His son
in announcing his death to the
French Academy said: ‘“Among his children who stood
around his déath bed was that beloved daughter, the beating
of whose heart her father heard while she was still in her
mother’s womb.” ;

= G —
"~ AronuiNe machine has been erected at Ealing cemetery at
the cost o£.£80, and seems to give universal satisfaction. It
was calculated that this-method of doing things would (at
300 funerals a year) be in the long run cheaper than paying
a man threepence an hour to ring ' the bell. Thus we
mourn for the departed.

0>
o

OvUr public schools™ should embrace the science of man,
the science of agriculture, the science of mechanics, the sci-
ence of housewifery, and the moment we enter the domain
of nature our range is unlimited.— William Crandle.

and
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MACHINE FOR PREPARING RAMIE FIBER.
We have already called attention to the large reward of
$24,000 offered by the British Government to the inventor
of a successful machine for preparing the fiber of the rhea
plant or ramie. In 1870 a like reward was offered, with the
same object. Thirty-two competitors entered, but only
one appeared for trial at Sabranpur, India, in August, 1872.
This was Mr. John Greig, who received an award of 7,500,
and of whose machine we extract the annexed engravings
from The Engincer.

The stalks of rhea or China grass to be operated upon are
in the first place spread on the traveling platform or table,
E, and as this is traversed the stalks are caught between
the fluted rollers, B, C, and D, where their cores oy pith are
broken and the outer shell or skin
is also broken up. The fibers then
pass down between the roller, B,
and the pressure roller, F, as shown
at Fig. 1, and are thence conducted
between the revolving drums or
rollers, G, and by means of the
knives or scrapers, z, attached
thereto, the short pieces of pith
which have been broken by the ac-
tion of the fluted rollers, B, C, and
D, are separated and thrashed away,

TRV ERERE
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| . The machine was designed for working upon green stems,

and the speeds of .the principal parts are: First motions, re-
volutions per minute, =65 ; fluted roller, }¢=10-83; scrap-
ing cylinders, 8¢=520; blower cylinders, 8a=520.

_ The traveling webs of both feed and delivery have a speed
of 21-67feet per minute. The weight of the machine is 30
cwt. The machine did not succeed in turning out fiber
clean and fit for. market in one operation, and a scutcher of
ordinary construction was -attached, which removed the
small portions of stalk and green bark not removed by the
machine. In working, the machine broke up the stems
without injuring the fiber, and the action of the fluted roll-
ers was considered good, but that of the scrapers was de-
fective, especially when the supply of water was deficient.

I
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exposure to sunlight, the center of a face of the crystal is
found to have a marked negative potential, while the poten-
tial of the sides of the face is much less strong and some-
times positive. On sifting the sunlight through colored
glasses, a layer of water, or a solution of alum or sulphate
of quinine, it was found that the chemical rays are the most
active. A too strong concentration of light on the face of
the crystal destroyed its sensibility to the further action of
light. An exposure of the crystal to a temperature of 95°
produced the lowest positive potentials at all points of the
crystal while it was cooling.

A Novelty in Washstands.

We were recently shown by Mr. N. O. Bond, the inven-
tor, an excellent arrangement of
washstand designed for country
houses, aboard steamers, and for
other localities where the time-
honored ewer and basin are used.

Mr. Bond constructs basin,
slab, and water receptacle of his
stand all in one piece and of mar-
bleized pottery. The water res-
ervoir is under the slab at the right
and communicates with the basin

O
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on the left, so that by simply press-

and at the same time the skin of the
grass is divested of the mucilagi-
nous and vegetable matters adher-
ing thereto. As the ribbons or
‘strips of fibers pass from contact
with the scrapers, , they become
-guspended vertically and areblown
between the pressure roller, I, and
the traveling table, J, by means of
the revolving brush or fan, H.
When the roots or thicker ends of
the stalks of the fiber have passed
between the fluted rollers, B, C,
and D, they fall downward by
“their own weight, and being sus-
pended by the portions of the fibers
held between the pressure roller, I,
and table, J, they come in contact
with the lower. set of revolving
scrapers, r, attached to the drums or rollers, M, by which
the fibérs of the roots or thicker ends of the stalks are di-
vested of the pieces of pith and adhering mucilaginous
matters, and the now cleansed fiber is drawn upward: by
the friction between the pressure roller, I, and the traveling
table, J, by which it is conducted away from the machine.
The whole length of the fiber it was intended should be
cleaned at one gperation, and in order to still further cleanse
the fiber while it is being operated upon, a tank, v, is placed
-at the top of the framings, A A, as shown at Figs. 1 and 2.
This tank is provided with a cock, w, and perforated rose,
2, extending across the upper partof the machine, by means
- of which water may be discharged on the rhea fiber being
operated upon. In order to prevent the vegetable and mu-
" cilaginous matters from adhering to the scrapers,  and 7,
while they are removing the different substances from the
fibers under treatment, the scrapers during their revolution
are caused to come in contact with the brushes, N, N?, and
N?, and-are thereby kept free from those substances.

|

| e ———
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ing a button near the latter a spring
valve is lowered and the water rises
in it from an aperture near its bot-
tom. Pressure on another button
opens another valve, and the water
runs out at the sameorificeat which
it entered. The valve seats and the
conduits are all made in one piece
with the rest, and the valves are
merely conical pieces of rubber.
The reservoir holds four or five

iy J
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GREIG'S MACHINE FOR PREPARING RAMIE FIBER.

The more freely this was supplied the better the fiber was
turned out, and considerably more than 40 gallons per hour
was found to be necessary. The inventors intended that the
curves of the fluted rollers and the blades of the cylinders
should be so accurately struck that the clearance should be
barely the thickness of the fiber which should intervene, but
as this is only about z33th of an inch, it may be imagined
that this was not realized. The blower was also found to
be inefficient in directing the lower end of the fiber as it
fell from the upper rollers into the second rollers, so that
the fiber became entangled instead of being kept straight.
The separation’of the bark -and woody stem was, moreover,
not efficiently effected. - The cost of preparation was found
to be nearly £35 instead of the stipulated £15.
et r— _
Photo=Electricity of Fluorspar..
M. Hankel, at the Saxon Academy of Sciences, recently
described the results of some experiments he had made on
the electric action of light on crystals of fluorspar. After

times as muchwateras the ordinary
ewer, and hence when once filled
it contains a supply for some days.
The slab, basin, etc., are mounted
on an ordinary washstand casing,
which may be as ornamental as de-
sired. '

Mr. Bond has patented this de-
vice both in the United States and in many foreign coun-
tries.

-

New Illuminating Rocket,

Some experiments, leading to highly favorable reports,
have lately been made in the German and Austro-Hungarian
artillery service, on a new illuminating star rocket. The
pot, which is very small, contains 57 illuminating stars of
magnesium, and 72 others smaller. The fuse is generally
arranged for eight seconds, so as to project the stars when
the rocket has gone 1,100 metres; the stars then burn while
falling, till they are about 5m. from the ground; the rocket
weighs 11-7 kil. To illuminate an object continuously a
series of the rockets are fired an intervals of six to eight sec-
onds, for which purpose two rocket stands are placed about
10m. apart, and directed to the same point; when one rocket
is lit the man goes to the other and lights it. The luminous
effect of these rockets is said to be quite equal to that of day-
light.

PG
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GREIG'S MACHINE FOBR PREPARING. RAMIE FIBER.
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HOW SUBMARINE CABLES ARE DESTROYED.

It might reasonably be supposed that after a well-protected
telegraph cable once reaches its place upon the ocean bed it
would not be liable to very many causes of injury beyond
the natural deterioration of its protecting envelope. But that
such is not the case will be seen from the following facts, for
which, with the accompanying illustrations, we are indebted
to La Nature :

In northern iatitudes cables are frequently ruptured by
icebergs or floes. The former often draw several hundred
feet of water, and where the sea is shallow come in contact
with and so break the.cable. Another cause of rupture is
sharp rocks on the ocean bottom, against the edges of which
the cable chafes until the outer envelope and layer afterlayer
of the protecting material are wornthrough. Earth contact
of the interior conducting wires then usually occurs, and the
cable no longer transmits signals. Other natural causes of
destruction are coral banks, earthquakes, submarine currents,
and the elevated temperature of tropical waters. ‘
- Numerous instances have occurred where cables have been
damaged by fish, a notable example happening in the cable
between Brazil and Portugal, and the coasting cables which
run along the eastern shore of the South American continent.
On these lines the cable is almost chronically attacked by
sawfish. Pieces of the bone of the saw of this animal havc
repeatedly been found imbedded in the coverings so deeply
that the interior conducting wires themselves are injured.
Fig. 3 shows a section of the cable with the bone found in-
closed therein. Noless than five times have the cables above
named been injured by sawfish attacks. It issupposed that
the fish runs into tlge cable, and as its temper is none of the
best, it becomes enraged and vents its anger on the obstruc-
tion by blows of its saw. An even more curious instance
occurred not long age in the cable across the Persian Gulf,
which suddenly became inoperative. On examination it was
found that a large whale had become entangled in the line.
The animal was covered with parasites, and it is supposed
that it attempted to use the cable as a rubbing post in order
to rid itself of its annoying appendages. One stroke of its
powerful tail probably broke the line,and then in roll-
ing over and over the whale wrapped itself so tightly
in the coil that it committed suicide by strangulation.

Among the worst enemies of submarine cables
are three insects. The teredo navalis and its conge-
ner the aylophaga, which Huxley first discovered in
1860 in one of the cables of the Levant, enter the
hemp covering and penetrate to the gutta percha,
wherever the interstices of the wires of the exterior
envelope afford them an opening. The teredo is a
worm that constructs a tube for itself out of its cal-
careous secretion. The zylophagais abivalve, which
does not penetrate deeply into the gutta percha, but
simply attaches one of its shells thereto, chafing the
material so that considerable losses of current occur.
The teredo norvegica, Fig. 1, is quite a large worm, having
two shells on its anterior part, with which it can cut through
the hardest wood. It belongs to the genus of acephalous
mollusks, and no less than 24 different species of it have
been recognized.

The limnoria lignorum, Fig. 2, is a small crustacean about
the size of an ant. It penetrates into the interstices of the
wire envelope of  the cable and makes its way to the core.
The cables in the Persian Gulf and Indian Ocean and also
on the Irish coast have been seriously damaged by the rav-
ages of this creature. ’

B O
NEW APPARATUS FOR THE COMPRESSION OF HYDROGEN
AND OXYGEN,

M. Bouvet has recently addressed a note to the French
Academy of Sciences, calling attention to the new appara-
tus illustrated herewith, by means of which he is enabled to
subject oxygen and hydrogen to very high pressures. A is
a voltameter formed ,f a block of glass in which are hol-
lowed two cavities, C D, the cubical contents of one exactly
double that of the other. The.voltameter is inclosed in a
strong metal case, ‘B, and the orifice through which the for-
mer is introduced is closed by the
screw, F. A special opening, G, al-
lows of the introduction of the two
wires which communicate with the
electrodes in the cavities, C.D. The
two channels, H, closed by screws,
allow the air to be driven out of
the apparatus before the béginning
of the experiment. At J isa tube
in communication with a reservoir,
K: The latter is closed by astrong
screw, M, which serves as a piston
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that its level in the cavities falls to , hence all the water
contained in said cavities may be considered as transformed
into gas; and this, therefore, must be submitted to a cen-
siderable pressure which it is easy to calculate. The two
cavities contain 87 cubic feet of water. Water being

Fig. 1.—THE TEREDO.

taken as incompressible, it is therefore here replaced by
8'7 cubic feet of gas. Knowing the weight of hydro-
gen and oxygen, it is not difficult to find that the vol-
umes of gas, produced as described, are submitted to

a pressure of 1,854'5 atmospheres or 27,8175 lbs. Now

Fig. 2, —LIMNORIA LIGNORUM.

if the piston screw be operated in the reservoir, K, to'
drive water into the cavities, if the gas in thelatter be thus ‘
reduced in volume in the proportion of 1 to }, it follows that
the pressure thereon is doubled and becomes 3,709 atmos-
pheres or 55,635 1bs. The current can again be established,
the water again caused to descend to the level, b, and the

e e
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Fig. 3—BONE IN TELEGRAPH CABLE.
operation as above described repeated; so that ultimately
pressures can be reached only limited by the resistance of
the apparatus. .
————t e —

JosEPH S. LYNN, the aeronaut who on one of his ascents
in England reached an altitude of 82,000 feet, recently made
an ascent of 7,000 feet near Caranjah, in India. He is con-
sidering the feasibility of taking observations from a great
height for the discovery of the northwest passage.

New ' Agricultural Inventions.

Mr. Thomas G. Bass, of Pittsburg, Texas, has devised a
new Single Tree for Plows, etc., which is made wholly of
wood. The construction, which is very simple, obviates
vertical play and prevents the traces either from coming off
or from becoming loose and falling under the horses’ feet.

A new Corn Marker, patented by Mr. Michael Akerman,
of Steamboat Rock, Iowa, embodies a self-dropper and
marker to operate the dropping slide and to mark the
ground opposite the hills. The construction embodies nu-
merous new devices, and is ingenious and effective.

Mr. Nathan L. King, of Catskill, N. Y., is the inventor of
a novel Shearing Instrument for clipping horses, removing
wool from sheep, etc. The outward motion of a follower
carries a plate forward toward teeth, and carved blades are
caused to swing on pivots, so that their cutting edges follow
those of the plate, thus making a shearing stroke. The teeth
prevent the wool or hair from sliding between the edges of
the instrument. :

An improved Cultivator, patented by Messrs. John 8. and
Chas. A. Johnston, of Rockford, Ill., is so constructed that
the plows may be raised from the ground by the backward
movement of the driver, and that it may be easily guided
and controlled. The construction is simple and ingenious.

A new Rotary Cultivator, patented by Messrs. Chas. C.
Breeden.and O. T. Wheeler, of Bedford, Ky., is so con-
structed as to stir the ground thoroughly while leaving its
surface smooth. It isalso of light draft, and it may be ad-
justed to work at any desired distance from the plants.

Messrs. Philander W. and Hiram G. Briggs, of Howell,
Mich., have patented a new Grain Drill, which enables grain
to be put in the ground to any depth, prevents its being cov-
ered too deeply when it may be advisable to run the drills
zigzag, and stops loose stones from falling upon the seed.

A new Gate has been patented by Mr. Sanford W. Erwin,
of Fayette county, Ind., which may be conveniently opened
by hand or by the wheels of a passing vehicle. The con-
struction is novel and very ingenious.

An improved Oatmeal Cutter, invented by Mr. Herbert Z.
Cole, of Cortland, Ohio, consists in the combina-
tion with a cutting cylinder, formed of a series of
toothed circular disks, of a stationary cutting plate
provided with a series of notches corresponding in
number to the circular cutters. The latter enter the
said notches to effect the cutting of the oats at the
point of contact with the said plate.

Mr. David E. Lupold, of Driftwood, Pa., has de-
viged a portable fence which has panels made of
rails with tapering ends and extending only to the
center of the posts. Said panels alternate with other
panels in which the rails are extended to half the
width of the posts, so as to fit on the posts of the

first panels. The posts are driven into the ground and the

panels are connected by wires or ropes. ’

Mr. Robert Cowden, of New Richmond, Pa., has invented
anew Hay and Grain Unloader which embodies several in-
genious devices whereby the hay and grain may be unloaded
quickly and conveniently and without being scattered or
wasted.

In order to protect the udder of a cow from the dirt of a
stable, and to keep it warm during cold weather, so as to in-
crease the free flow of milk, Mr. Marshall R. Dowlin, of
North Adams, Mass., has invented a Protector, which con-
sists of a pouch made of leather and provided with straps
so that it may be secured to the udder.

An improved Cotton Chopper has been patented by Mr,
Sampson N. .Camp, of Forksville, La. In the frame be-
tween the plows is a rimless wheel, to the spokes of which
are attached cups, which cover the plants that are to be left
for a stand, and protect them from the soil thrown by the
plows. ’

Mr. James Higgins, of Westfield, N. J., has also devised
a new Cultivator. In this machine, by pressing a rod and
operating a lever the plows may be raised from the ground
or forced down to enter more deeply, as desired. The mid-
dle beam, or any desired number of the beams, may be de-
tached as circumstances may. re-
quire.

A new Reciprocating Churn, de-
vised by Mr. Thos. J. Murphy, of
Busti, Iowa, has two dashers con-
nected to an oscillating arm on
each side of its fulcrum or pivot.
The churn body is divided intotwo
compartments by a vertical parti-
tion which has slots formed through
it to allow the milk to pass freely
from one chamber to the other.

to cause an- augmentation of press- I
ure in the cavities, C D, during the :ﬂ
experiment.

Supposing that these cavities to
the height @ b, will contain, the one, ‘ p

one quart, the other, two quarts,
and that the apparatus is filled with

slightly acidulated water from
which the air has been expelled.
Then, the apparatus being closed,
the current from a battery is sent
into the yoltameter, the positive
electrode being in cavity C and the
negative one in D. As the water
decomposes, it may be supposed

'NEW APPARATUS FOR THE COMPEESSION OF HYDROGEN AND OXYGEN.
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Many other ingenious devices are
added, improving the general effi-
ciency of the machine.

A new Cultivator, devised by Mr.
Reuben H. Slifer, of Holden, Mo.,
is so constructed that the whiffle-
trees cannot drop to the ground to
injure or break the plants; that it
may be adjusted to work to any
depth; that the plow beams may
have sufficient play to be properly
guided, or be raised out of contact
with the ground in moving the ma-~
chine from place to place. It is
well suited for farm use. :
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Testing Tissues, etc.
We are indebted to the ZTextile Manufacturer for the fol-
lowing extract from the Guwide Practique pour Vessai des Ma-
tieres Industrielles, etc.

ASCERTAINING AMOUNT OF DRESSING.

In order to ascertain the amount of dressing and other mat-

ters contained in tissues, the authorities in French naval
matters and railway companies submit a sample to two pro-
longed macerations, one in tepid water, the other in boiling
soda lessive, under the following conditions:
- 1. Measure the sample, and withdraw all threads which
might ravel out in the maceration and other processes, and
thus interfere with the weight and consequent result. Avoid
testing too small samples: a piece half a yard long will suf-
fice, and will not require large apparatus for the testing; if
it be of the whole width of the stuff, of course there is no
fear of lateral unraveling, but the ends must be carefully
looked to.

2. Dry the sample completely in a stove heated to about
70° centigrade, or, in the absence of a stove, in a closed sand
bath, or, still better, in a closed box containing chloride of
calcium. Care must, however, be taken that the sample be
not scorched. Then fold the piece quickly to get it into the
balance, amd weigh it immediately, while hot, as, being very
hygroscopical, it absorbs humidity from the air, and thus
soon gets an increase of weight that must not be disre-
garded.

8. To ascertain the amount of dressing macerate the sample
for eight hours in a bath at 50° C., rain water being prefer-
able, the water to be 18 or 20 times the weight of the piece
of stuff. The bath must not be allowed to diminish, suffi-
cient water at the same temperature being added every hour,
or oftener, to keep up the same quantity.

4. After the above maceration each sample must be rinsed
in ordinary or rain water in an earthen vessel, without
wringing, and taking heed thatno threadsescape. Then
dry immediately and weigh without delay, as described
above; the difference between the present and the previous
weighings will give the amount of the dressing, dissolved
or detached. - In naval and railway contracts, difference al-
lowed is 2°5 per cent, which represents the inevitable loss
due to the matters which form part of the yarn itself. 1f
the difference be greater, there has been artificial dressing
or insufficient preparation, the yarn has been soiled by mat-
ters soluble in tepid water. The following method deter-
mines the other matters separated:

§. To find then the amount of matters which the original
lessivation had failed to eliminate, the samples are boiled for
six hours in soda solution, marking from 3° to 5° of the al-
kalimeter, that is to say, about 8 to 5 grammes of soda per
liter of water. The soda employed is.common caustic soda,
costing little more than 1s. 8d. per pound. The same pre-
cantions as mentioned above, and even greater, must be
taken to keep the bath replenished, or the alkaline solution
will become too strong and affect the tissue. After the ma-
ceration is completed, the rinsing, drying, and weighing
must be carried out with all the precautions noted above.
The difference between the third result and the second is the
measure of the deficiency of the original lessivation.

TEST OF RESISTANCE OF TISSUES AND CORDAGE.

The test of resistance of tissues and cordage shows the
nature of the yarn and the quantity of matters contained
therein by the following triple method:

a. The weight of the tissue per square yard is taken after
the samples have been well dried in the stove or in the
sun.

. 5. The number of threadsin warp and weft is ascertained
by the ordinary thread counter of a quarter-inch field.

¢. The resistance to traction of either tissues or cordage
is measured by means of an apparatus which has two jaws,
between which the tissue or cord is fixed, one jaw being sta-
tionary and the other connected with a lever, which is
loaded until the sample breaks. In France the apparatus
used is the dynanmiometer of Perreaux, which costs about £8.
For tissues the trials are made with bands sixteen inches
long.and two inches wide, one cut lengthwise and another
crosswise of the stuff.

REQUIREMENTS OF THE NAVY, ETC.

(“Thé' following are the conditions required by the navy
and public offices for the following principal tissues:

Threads per ~ Resistance of a
centimeter. |Weight per/band5cm.wide.
Kind of Tissue. square
o meter. | T
Inthe | In the Length-| Cross-
Weft., wise. | wise.
. R k. k. k.
Hand loom cloth .......... - — 435 20 230
Ditto, ditte ..... ..... — — 345 130 140
Tilt cloth............... .. 3233 | 10-11 | 540 to 560 | 270 | 330
Double yarn hammock cloth} — | 18 330 to 370 200 200
Sail’clothNo.1 ........ .. 22 7 550 25 410
Ditto No. 6 ......... 24-25 ‘ 10 350 170 l 265
Ditto. .No, 8, single yarn| 16-18 | 18-14 P1(\] 135 200

. "After experimenting on samples well dried at a tempera-
ture of about 30° C., the same ‘should be repeated with
others damped with water, which, of course, generally offer
greater resistance than dried samples.

B TESTING FIBERS.

Wlth respect to fibers, there is the double question of ac-
tual resistance and of durability, and there is often a differ-
‘ence of opinion respecting their fitness for certain purposes;
‘some;for instance,as jute and phormium tenax,are definitely
‘objected to in tissues of first quality; but all are agreed that
‘tissues and cordage should always be of one kind (with ex-

‘shining and unctuous.

ceptions), for the reason that, not heing of the same elastic-

ity and texture, the tissue will be less durable, and it is very

difficult to distinguish flax, hemp, and jute by eyesight.
VETILLARD’S METHOD.

A great many methods have been proposed, but the best
known is that of M. Vétillard, which is very ingenious, but
delicate, and requiring an excellent microscope, enlarging
120 times. The object being a piece of the fiber, colered
according to its nature by means of two solutions: one of
iodine, dissolved in a solution of iodide of potassium; jhe
other, glycerin, mixed with sulphuric acid, and the process
is asfollows:

a@. From the tissue, perfectly washed, lessivated, and
cleared of all impurities, threads are drawn from warp and
weft, and are observed separately.

b. Dip the thread in.the iodic liquid, and dry it witha
piece of linen, or, better still, white blotting or filtering
paper. ‘

¢. Lay it ona piece of glass, such as is used for microsco-
pic observation, and divide and spread out the fibers with
the aid of the point of a needle.

d. Place another glass on the fibers, set the whole in the
microscope, and then introduce a single drop of the sulphu-
ric solution between the two pieces of glass, and observe
the color which the fibers assume when the acid touches
them: flax turns blue, mixed more or less with yellow;
hemp, green, mixed with gray; jute and phormium, yellow;
China grass, gray; flat-rib, of gray-blue color. With a
little practice of this method it is easy to see the difference
between jute and phormium on the one hand, and fiax and
hemp on the other, which is of itself of great importance
when there is a question of adulteration; butit is very diffi-
cult todistinguish jute from phormium and flax from hemp,
as, according to -the manner in which they have been pre-
pared, they assume each other’s tints, or so nearly as to de-
ceive the eye. By means of nitric acid, in which the fibers
are steeped, the distinction between flax and hemp and jute
and phormium is clearly shown, the former not being af-
fected at all, while the latter takes a fine red tint.

TESTING MIXED SILK AND WOOL.

If a piece of tissue of mixed wool and silk is plunged in
hydrochloric acid, the silk is soon dissolved, while the wool
remains, so that by careful weighing before and after the
operation, the proportion of the two fibers is easily ascer-
tained.

: COTTON IN WOOL.

Finally, to ascertain if a woolen fabric contain cotton,
treat it withsulphite of sodium, and all the wool will be
dissolved, leaving the cotton untouched.

TEST FOR INDIGO.

A good test for indigo is supplied by sulphuric acrd
mixed with its own weight of water. Steep a dyed specimen
in the mixture for five minutes, wash well and dry in the
open air; if nothing but indigo have been used the color wil]
be unaffected.

il &- >
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Vanilla.

Indlgenous to Eastern Mexico, vanilla has been gradually
diffused by cultivation through the adjoining countries, and
is now grown also in Java and other islands of favorable
climate. Itis an orchidaceous plant with a trailing stem
not unlike that of the common ivy, and, attaching itself to
any tree standing near, it rises to the height of eighteen or
twenty feet. The fiowers are of a greenish-yellow color
mixed with white, and the fruit or capsule, the part for
which the plant is cultivated, is from three to eight inches
long, of a yellow color when gathered, but gradually turn-
ing to a brownish black. The vanilla of commerce has been
ascribed to a number of species of the plant, but it is now
generally admitted that Vanilla plangfolm furnishes the
most of our supply.

The fruit of the vanilla, or vanilla ‘ bean,” as it is usually
called, is, when fresh, of the thickness of the little finger,
and is fleshy, smooth, and firm, but in drying it contracts
to flattened cylinders from three tenths to four tenths of an
inch wide. The surface is finely furrowed lengthwise,
The pod contains a multitude of
minute, black seeds, imbedded in an aromatic pulp.

Vanilla is principally gathered by the native Indians, who
sell it to the whites, the latter preparing it for market. In
this process it is spread out to dry in the sun for several
hours, and then wrapped in woolen cloths to “ sweat.” Like
pepper, it undergoes its principal change of color and flavor
during this operation, and is finally dried by exposing it to
the sun for a day or two. There are several varieties of
vanilla, dlfferlng in excellenee and price, the long beans
being preferable to the short kinds. The best come from
Mexico.

The fragrance of vanilla is not due to an otto, but to a
crystalline substance found in the fruit and known as vanillin.

Vanilla serves the double purpose of perfumeand flavor.
While it lacks the quality necessary to make it acceptable
for the former use in a pure state, it is largely employed in
compounds, forming an excellent ingredient in sachet pow-
ders and scents for pomades, and a basis for some.delight-
ful handkerchief essences. '

As a flavor, vanilla undoubtedly occupies the firstrank,
and here is at its best when used pure and simple. The
only problem connected with its culinary use is how to se-
cure its delicious aroma without adding the bean, woody
fiber and all, to the delicacies in which its presence is
coveted. The primitive mode is simply to boil a bit of the

bean in some of the water or milk, as the case may be,.
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which is to be used in making the cream, ice, or sauce tobe
flavored. But as this is rather wasteful, and the vanilla is
always expensive, the assistance of the apothecary is usually
called for, and he furnishes, in response, a liquid extract
which, when properly ma,de, contains all the aromatic vir-
tues of the bean.

So much has been written about the preparation of this ex-
tract, and so many formul® for it published, that one would
think that its manufacture was attended with many per-
plexities. This is not the case, however, so far as the ex-
perience of the writer is concerned. Everybody, at least
every apothecary, knows that water and alcohol are the two
almost universal solvents, and that a’mixture &% the two
serves to extract all the virtues of most roots, barKs, leaves,
and flowers. '

Fruits are no exception to the rule, and the vanilla fruit
read 1ly yields up its aromatic constituents to diluted alcohol.
Applylng, then, the principles on which the apothecary pre-
pares his tinctures in general, we may easily construct a
formula for the tincture, or, as it is commonly called, vanilla
extract: Take vanilla beans, one avoirdupois ounce; refined
sugar, one avoirdupois ounce; alcohol, 95 per cent, eight
fluid ounces; water, eight fluid ounces.

Beat the beans to a coarse powder in a mortar with the
sugar, macerate them in the mixed alcohol and water for a
week, shaking frequently, and finally strain the lignid
through cotton cloth, using pressure, and adding enough
diluted alcohol through the strainer to bring the finished
product to the measure of one pint. The sugar is added
merely toaid in dividing the vanilla.

If I felt myself called upon to imitate the example of cer-
tain foreign writers who give recipes for handkerchief ex-
tracts by the keg and cologne water by the barrel, it might
be necessary to revise my formula to make it workable, but
““small dealers” will have no difficulty with it as it is, ex-
cept in regard to its costliness. With vanilla beans at the
present price ($14to $16 per 1b. wholesale), the extract
can be sold at, say, $2 per pint, and yield such a profit
as the retail druggist must usually demand; but when the
price of the beans advances, as it sometimes does, to more
than double this figure, it is almost impossible to sell it to
advantage.

Asevery one in the trade knows, vanilla extract is fre-
quently adulterated with a mixture of tonka essence. The
flavor of the latter somewhat resembles that of vanilla, but
is much inferior in every respect.—J. H. 8., ¢n Boston Jour-
nal of Chemistry

———,—t e ————
Astronomical Notes.

BY BERLIN H. WRIGHT.
PexnN Yaw, N. Y., Saturday, February 2, 1878.
The following calculations are adapted to the latitude of
New York city, and are expressed in true or clock time,
being for'the date given in the capnon when not osherw1se
stated.

PLANETS.
H.M, H.M.
Mercury rises............ 546 mo. | Saturn sets................ 807 eve
Venus sets. . Uranus rises........ 6 24 eve.
Mars in meridian . | Uranus in meridian. . 113 mo
Marssets. ........ . | Neptune in meridian 521 eve

. | Neptune sets

FIRST MAGNITUDE STARS.

Antares rises..... ........ Altairsets ............ 5 23 eve.
Regulus rises ............. 6 26 eve. | Fomalhaut sets. ... ... .... 5 58 eve
Spicarises .. 11 3eve. | Algol in meridian .... .... 608 eve.
Arcturus Tises. 10 05 eve. | Capella in meridian ...... 815 eve.

Siriusin meridi:
yon in meridian.

. | 7 stars (cluster) in mendmn 6 48 eve.
. | Betelgeuse in meridian.... 856 eve.

Aldebaran in meridian ... 7 87 eve. | Rigel in meridian......... 8 16-eve.
Vegasets ................ 635 eve.
REMARKS.

The sun is moving northward rapidly, changing in decli-
nation 44" per hour. Day’s length, 10 h. 9 m., 53 m. longer
than the shortest. Duration of twilight, 1 h, 83 m., which
is slowly shortening, reaching the winfer minimum March 4.
Mercury attains his greatest western elongation February 2.
He can only be seen at or near the time of greatest elonga-
tion, as he then is at his'greatest angular distance from the
sun. Taking mean values, we find Mercury is brightest
three days after greatest elongation west, and three days be-
fore greatest elongation east, or between greatest elongation
and superior conjunction. But cases may and do arise
when the time of greatest brilliancy falls before greatest
elongation west and after greatest elongation east, or be-
tween greatest elongation and inferior conjunction, which
fact, so far as I know, is not mentioned in any treatise on
astronomy. To cause the point of greatest brilliancy to
occur, as last mentioned, the earth must be at or near peri-
helion, and Mercury at greatest elongation, and at or near
aphelion. This will be the case when Mercury is at aphe-
lion and greatest elongation, about January 1. The elonga-
tion of Mercury, which occurs this day, happens to fall
within the limits of this case. The earth being only 38 days
from perihelion, and Mercury 16 days from aphelion, the
time of greatest brilliancy occurs a few hours before greatest
elongation west. Jupiter rises 1 h. 6 m. before the Sun, and
7° 9’ south of the sunrise point. Saturn’s rings disappear
February 6; the sun passing below their plane, and the earth
remaining above. The earth will not reach their plane until
March 1, when we shall see the southern surface the rmgs
reappearing as slowly as they disappeared. Algol is at min-
imum brilliancy February 3, 5 h. 25 m. morning; February
6, 2 h. 14 m. morning; and February 8, 11 h. 3 m. evening.
6 Ceti (Mdra) is fast disappearing, becoming invisible during
the latter part of February. Mira in meridian February 2,
6 h. 21 m. 17 sec. evening.
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- New Mechanical Inventions,

An ingenious Sounding Machine, by which
the depth of water is quickly and accurately
shown, has been invented by Mr. F. E.
Schrom, of Whitewater, Wis. There is an
endless graduated indicating belt, combined
with the reel that carries the sounding line,
to which a relatively low velocity is imparted
in such a manner that equal lengths of the
line, when winding upon or unwinding from
the reel, are represented by much shorter dis-
tances moved by any point on the belt. The
graduations on the latter are numbered to in-
dicate fathoms and quarter fathoms on the
line.

Mr. Daniel H. Merritt, of Marquette, Mich.,
has patented a new Friction Gearing, the im-
provement in which consists in making a
triangular or V-shaped groove between the
bases of the teeth, at a more acute angle than
the latter. The teeth or ribs travel faster at
the periphery than at the bases, and are con-
sequently liable to the greatest wear at the
outer portion of their surface. By the pres-
ent arrangement, it is claimed that.as the
ribs ‘wear away they will maintain their
original form.

Mr. Lorenzo Meeker, of Oswego, N. Y.,
has invented a new Lifting Jack by which a
heavy weight may be lifted either from the
ground or from the top of the device. There
is a combination of a vertically sliding bar, a
peculiarly constructed clutching device, and
a lever fulcrumed on the tubular standard, by
which the vertically sliding bar is guided.

In a new Car Wheel patented by Messrs.
H. Sc¢heibel, Jr., George M. Seeley, and John
Schneider, of Bridgeport, Conn., annular elas-
tic packing is interposed between the cylindri-
cal faces of the tire and the web, the object
being to absorb-the jar, deaden the sound, and
diminish the force of concussion, thus afford-
ing a better riding whéel and reducing the
wear on the tire. :

Mr. L. Morgenthau, of New York city, has
devised a new Paper-feeding Machine, which
consists of a vertically reciprocating and oscil-
lating casing or receptacle, that is arranged
with a narrow longitudinal slot at the curved
bottom, and filled with some adhesive sub-
stance for the purpose of taking up and lift-
ing a sheet of material at the down stroke of
the receptacle and carrying it by the up stroke
and by contact with a top stop screw to the
feed rolls, so as to be taken up by the same.

Mr. T. A. Blake, of New Haven, Conn.,
has recently devised a new Ore Crusher, the
object being to secure a regular feed and the
avoidance of sudden strains upon the frame
or the rods of the machine. The materials to
be crushed are broken to uniform size and
placed in a hopper. A sliding cover is then
adjusted to supply the required material to the
rolls. The rotation of a rollbeneaththe hop-
per causes an even supply of material to fall
from the latter to the crushing rolls, where it
is reduced to a uniform powder, either coarse
or fine, as may be desired. New devices are
provided, so that under sudden strain the rolls
are permitted to yield without the necessity
of ovércoming increased resistance.

Mr. Carl A. Schumacher, of Walla Walla, |,

Washington Territory, has devised a new
Sewing Machine Shuttle, one advantage of
which is thatthe tensionspring and its fasten-
ing are permanently attached to the shuttle
case, and consequently none of the parts are
likely to become mislaid or lost.

A new Cross Tie for railways devised by
Mr. David Horrie, of Keokuk, Iowa, consists
of a cast or wrought iron tie made of a broad
bearing surface, center bottom rib, and with
lateral top flanges, that bind on the base of
the rails and firmly secure the same. With
this are combined straight screw bolts, having
spiked heads that pass in grooves of the tie
across the bottom of the rails.

Mr. Clark P. Hayes, of Brooklyn, N. Y.,

has iivented a Machine for Cutting and Grind- |

ing Logwood, which is intended to take the
place of the separate machines now used for
that purpose. It worksrapidly and separates
the fine particles from the coarse chips, which
last are conducted away and reground.

Mr. Elson Towns, of Cisne, Il1., has devised
a new Governor for Steam Engines, which is
so.contrived that the relation of the centrif-

ugal force of the rotating balls to the resis-;

tance changes as the balls rise or fall; and the
relation of the motion of the balls to that of
the moving sleeve is.also variable, so that the
governor is most sensitive when sensitiveness
is Tequired.

Buginess and Lersonal,

The Chargefor Insertion under this head is One Dollar
a line for each insertion.

A Rare Opportunity.—A new Factory, with Engine,
Boiler, Shafting, etec; in a splendid location; suitable
for manufacturing; will be sold for less than %4 of its
original cost, or will be leased on easy terms. For par-
ticulars, address L. A. Lawton, Herkimer, N. Y.

Alcott, Mt. Holly, N. J., pledges power to equal any
Turbine.

I want some patented article in Wood or Iron to man-
ufacture. De Valois St. John, Leonardsville, N. Y.

Manufacturers of Water Motors address Wm. More-
house, 1,028 Delaware Ave., Buffalo, N. Y.

Everybody their own Nickel Plater; no battery. Send
8c. stamp for particulars to Wm. Munch & Co., Groton,
Tompkins Co., N. Y.

For Sale.—Machinery and Compositions of all kinds
of Matches. ApplytoJ. H.,P. O. Box 942, N. Y. city.

Machine Cut Brass GearWheels for Models, etc. (New
List.) D.Gilbert & Son., 212 Chester St., Phila., Pa.

Canadian Patent For Sale.;Mey’s Dryer for Grain,
Malt, ete., has been in practical use for several yearsin
Buffalo, N. Y. Address F. H. C. Mey, Buffalo, N. Y.

Galvanized Iron Cornice Machines.—The most Im-
proved, Straight and Circular. Prices reduced: Calvin
Carr, Cleveland, O., and Hewes Machine Works, Newark,
N.J

For a 15 in. Swing Lathe having 15 in. hole through
Head Spindle, something new, address Star Tool Com-
pany, Providence, R. I.

For New Illustrated Catalogue of Foot Lathes, Scroll
Saws, Small Steam Engines and Amateur’s Tools, send
stamp to Chase & Woodman, Newark, N. J.

Mechanics, Builders, Architects, and Plumbers, send
for specimens of Manufr. and Builder, 37 Park Row, N.Y.

Carpenters.—Your Saws will cut straight by using my
Jointer; the teeth will all be of an equal length. Sample
by mail, 25 cts.; $2 per qoz. E. Roth, New Oxford, Pa.
I want agents.

For the best and most practicable Brick Making Ma-
chine, address Chambers Bros. & Co., Philadelphia, Pa.

Forpowerand durability, Alcott’s Water Wheel, Mt.

‘Holly, N. J.. . .

2d Hand Iron Planerbuilt by Smith of Salem. Plane 13
ft. x 30 in.; price $375. A.C.Stebbins, Worcester, Mass.

Cornice Brakes. J.M. Robinson & Co., Cincinnati,O

Noise-Quieting Nozzles for Locomotives, Steamboats,
etc. T.Shaw,915 Ridge Ave., Philadelphia, Pa.

Bolt Forging Mach. & Power Hammers a specialty.
Send for circulars. Forsaith & Co., Manchester, N. H.

For Town & Village use, Comb’d Hand Fire Engine &
Hose Carriage, $350. Forsaith & Co., Manchester, N. H.

John T. Noye & Son, Buffalo, N. Y., are Manufactur-
ers of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealers in Dufour & Co.’s Bolting Cloth.
Send for large illustrated catalogue.

Power & Foot Presses, Ferracute Co., Bridgeton, N. J.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel — other kinds imitations and inferior.
Caution.—=Our name is stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37and 38 Park Row, N. Y.

Steel Castings from one 1b. to five thousand lbs. In-
valuable for strength and durability. Circulars free.
Pittsburgh Steel Casting Co., Pittsburgh, Pa.

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

Hydraulic Presses and Jacks, new and_second hand.
Lathesand Machinery for Polishing and Buffing metals.
E. Lyon & Co., 470 Grand St., N. Y.

Shaw’s Mercury Gauges, U. 8. Standard of Pressure,
915 Ridge Ave., Philadelphia, Pa.

New Machinery at Sgcond-haud Prices.—Two Brown
& Sharp’s No. 8 Screw Machines; Five Prentice Hand
and Foot Lathes; Six Boiler Feed Pumps; detailed list
free. E.I.N.Howell, 720 Filbert St., Philadelphia, Pa.

Friction Clutches warranted to save Rolling Mill Ma-
chinery from breaking. Also Hoisting Machines and
Safety Elevators. -D. Frisbie & Co., New Haven, Conn.

For Sale.—An Elevator, with Carriage, suitable for a
Hotel. Apply to Morgan & Co., 154 South 4th St., Phila-
delphia, Pq.. .

Polighing Supplies of .all kinds. Walrus Leather
‘Wheels, all sizes and shapes. Greene, Tweed & Co., N.Y.

For Solid Wrounght Iron Beams, - etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, etc -

Felt of everydescription for Manufacturers’ purposes,
especially adapted for Polishing, can be furnished in any
thickness, size, or shape. Tingue, House & Co., Manu-
facturers. Salesroom, 69 Duane St., N. Y. Factory at
Glenville, Conn. ) .

Ice Machines, Clayton & Cook, Daretown, N. J.

Tmproved Wood-working Machinery made by Walker
Bros., 78 and 75 Laurel St ., Philadelphia, Pa. .
Skinner Portable Engine Improved, 2 1-2 to 10 H. P.
Skinner & Wood, Erie, Pa.
Vertical Scientific Grain Mills. A.W.Straub & Co.,Phila.
Fine Taps and Dies for Jeweler’s, Dentist’s, and Ma-
chinist’s use, in cases. . Pratt & Whitney, Hartford, Ct.

Weldless - Cold-drawn Steel Boiler and Hydraulic
Tubes. 'Leng & Ogden,?212 Pear] St.,N. Y.

Safety Linen Hose for factories, hotels, and stores, at
lowest rates. Greene, Tweed & Co., 18 Park Place, N.Y.
Diamond Tools. J. Dickinson, 64 Nassau St., N. Y.

The best Turbine Water Wheel in use. 'Alcott, Mt,
Holly, N. J.

Manufacturers should try the pure natural Lubricating
oil. Produced and prepared by Geo. Allen, 13th street,
Franklin, Pa. . It does not gum or chill in cold weather,
and wears .as well as lard oil. Price by the barrel 30

: cents per gallon. Packages of 10 gallons sent on receipt
| of $3.75.

More ' than twelve thousand crank shafts made by
Chester Steel CastingsCo. now running; 8 years’ constant
useproves themstronger and more durable than wrought
iron. See advertisement, page 8. ,

Americpn,

75 |

- NEW BOOKS AND  PUBLICATIONS. -

UpLAND GAME Birps AND WATER FowL oF
THE UNITED STATES. By A. Pope, Jr.
Published by Scribner, Armstroni& Co.,
743 and 745 Broadway, New York city.

We have received the first part of one of the most
elegant ornithological works that has been published
since Audubon produced his colossal volumes, The
idea is to present a series of exactillustrations of many
of the principal game birds and water fowl of the Uni-
ted States, drawn from and colored to the life by an ar-
tist sportsman who has studied them for years, and
whose ability as a pa nter in water colors is of high or-
der. The sketches, which are reproduced in fac-simile
in the highest style of chromo-lithographic art, repre-
sent the male and female of each variety of birds, and
the descriptive text is taken from Wilson’s, Audubon’s,
Baird’s, Cone’s, and otherstandard ornithological books,
The entire work is being published in the mosts umptu-
ous. manner, and when complete will form one of the
handsomest productions of a publishing house already
renowned for the artistic excellence of what it puts
forth. The part before us relates to the American
Snipe and the Green Winged Teal. The four following
parts—there are to be five in all—describe the wood-
cock, mallard duck, quail, black duck, ruffled grouse,
blue billed duck, prairie chicken, and red headed duck.
The work is sold by subscription only, at $2.50 per
part.

AyEs’ COMPENDIUM OF PRACTICAL AND OR-
NAMENTAL PENMANsHIP. By Daniel T.
Ames. Published by A. J. Bicknell &
Co., 27 Warren St., New York. Price,
cloth, $5. .

This is a large quarto volume containing 48 plates,
flnely executed by photo-lithography, and placing be-
fore the penmana great variety of models for imitation,
ranging from simple elements of letter formation tothe
most elaborate engrossing. Twenty ornamental alpha-
bets (manyentirely new) are embodied, besides numer-
ous designs for borders, monograms, and the variotis
formal documents, such as resolutions, testimonials,

etc., in preparing which the penman’s skill finds its cru- |

cial test. The author states that it is the most com-
plete handbook of ornamental penmanship extant. It
is very handsomely published.

PALLISER’'S AMERICAN CorTAGE HoOMES.
Published by A. J. Bicknell & Co., 27
Warren St., New York. Price $5.

The above-named publishing house is doing valuable
service in its frequent publication of copiously illus-
trated works containing designs for dwellings which
arenot only moderate in price but in accordance with a
constantly improving popular artistic taste. American
village architecture has long been remarkable for lack
of beauty, chiefly perhaps on account of the rapidity
with which new towns spring up in this country, and
the necessity of building at low cost. Now that the
best architects do not think the planning of a work-
man’s cottage unworthy of their skill, we may look for
the application of better principles both in construction
and exterior appearance. The present work is a nota-
ble instance of what may be done toward adap‘ting
really tasteful and new designs to the exigencies of
moderate outlay. Here are 50 designs, each giving the
necessary plams, elevations,and perspectives of cottages,
none costing more than $3,500 to erect complete, and
ranging from that figure down to as low as $325 for a
very neat 2 room 136 story dwelling. All are tasteful,
many picturesque and elegant. They are intended for

the country and look rural,which is much more than can -

be said of the ineffectualattempts to imitate French city
architecture on a reduced scale, which of late years
manyarchitects have made, inplanning country homes.
Full forms of specifications and agreements are given,
so that the reader has only to select his design and
make a contract with a builder to have it constructed.

PracTIcAL STUDIES IN LINEAL DRAWING.
Designed and engraved by E. Becker.
Price 75 cents. For sale by the author,
Box 140, Stapleton, Staten Island, N. Y.

This is a portfolio of six finely engraved plates, exhib-
itingmouldings, volutes, and pedestals, and the Tuscan,
Tonic, Doric, Corinthian, and Composite orders of archi-
tecture. Problems and solutions and various explana-
tions are engraved upon the plates,

(1) C. L. asks: Is there any way to pre-
vent a lignum - vite block from checking? I have a
pieee that I use for cutting stencil plates on, and it has

begunto check quite badly. I should liketo prevent it

without injuring the wood. A. Oil would have a tend-
ency to stop it if frequently applied. A coat of para-
fin would close the pores and prevent the action of the
air upon the fibers. It might be bound with an iron
ferule.

(® F. B. asks what papier mache is com-
posed of for making ornaments, also how to mix it for
casting. A. Itis a mixture of paperpulp and hotmelt-
ed glue; the mixture is poured or cast while hotin
moulds which may be made of plaster of Paris, and as
soon as it sets by cooling is removed from the mould,
and allowed to dry by exposure to the air; and when
dry itis varnished or polished, according to the degree
of finish that is required. ' ’

« (3) S. A. H.owrites: Please inform me how
screw taps.are hardened; those we have with the dies
are a reddish color, and stand quite well, but we can-
not make any that will stand atthat color., A. It may
be that you harden at toohigha heat. 8prinkle pulver-
ized yellow prussiate of potash over your taps. When
they are heated to a dull red, again place them in the
fire and increase the heat for a few moments until the
prussiate. is thoroughly fused or fluxed over the sur-
face, and then immediately plunge and shake them (so
that they will chill quickly) intoand under clear cold
water. When thoroughly cool, the tap or taps ure to be
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and tempered.
How are those collapsible tubes made used to put ar-
tists’ oil colors up in? A. On very much the same
principle as lead pipes are made—the metal is heated
and drawn (in dies) to the required shape by pressure.
1. Thave aDaniell battery (zinc was cast from chain
| pump buttons). It will not work sometimes for a long
[ time, and then very weak. I would like to know the
reason? A. It islikely that your battery zinc contains
lead. 2. Can the sulphate of copper solution be made
80 strong as to impair the action of the battery? A.Not
in Daniell’s form of battery. ’

4) J. L. P. says: In the SCIENTIFIC AMER-
10AN of December 15, 1877, under ‘“Notes and Queries,
is the following byH. R.H. (16): “What is the correct
answer to the following example? 714—714-+("34 — ‘034
X'250f 6).” There were two answers given, 1554 and
711°520424-. In your answer you say the second solu-
tion is the correct one. T claim the first (1554) to be the
correct answer, and give my reasons below. A.The
statement is ambiguous; it may be rendered in four
different ways, thus: 1. (714—°714)-+[(-34—°034) X *25X8)
=1554. 2. (714—°714)+[34—("084X "®5X6)]=R468°117.
3. 714—["714+[(-384—034) X 25X 6]]="712'444. 4. 714—
[714+[84—("034X 25 X6)]]1="711'529. In the quotients,
the decimals are carried out toonly the third place..

() M. H. R. says: It is desired to deaden
“the floor ina schoolroom. The room is about 45 x 30,
the ceiling underneath is of 3¢ inch boards. What
would be the best and cheapest mode of doing it? "A.
Lay down two or three thicknesses of building paper
under the floor plank.

(6) A. 8. asks: How are blue photographic
pictures made? A. First solution: Potassium ferrocy-
anide, 120 grains; water, 2 ozs. Second solution: Am-
‘ mon-ferric citrate, 2 ozs.; water, 140 grains. Mix:the
1 separately made solutions, filterinto a flat dish and float
!'plain photographic paper on it for 3 or 4 minutes. Dry
i the paperin the dark and expose it to strong sunlight

under the negative for8 or 10 minutes. Wash the print
lin running water, dry, and mount. A little gum arabic
in the bath is said to greatly improve the picture.

(7) J. M. 8. asks: What are the coloring
matters used by confectioners—red, blue, yellow, and
green? A. Blue: Indigo powder, soluble indigo (sulph-
indigotic acid), Prussian blue. Yellow: Saffron, Turkey
and Persian yellow berries, quercitron, fustic, -and
aluminous lakes of these. = Mixtures of blue and yellow
make green: Red: Cochineal, carmine or lake, Brazil
wood lake, madder lake. Carmine is often adulterated
with vermillion (mercury sulphide); it should, if pure,
dissolve without residue in strong aqua-ammonia.

(8) A. H. J. writes: Can you inform me
how I can obviate the following difficulty with my cook
stove? A thick, black, tarry substance almost contin-
ually oozes through the joints of the pipe and drips.on-
to the stove and carpet, and has a strong, disagreeable
odor, The draft is good; the wood used is beech and
maple, thoroughly seasoned. The pipe is nearly new
and perfect, about 16 feet in length from stove to chim-
ney, with only one elbow. The stove, with this excep-
tion, is an excellent one. A. The tarry substance you
mention is a product resulting from the destructive dis-
tillation of wood, and consists principally of pyroligne-
ous acid. Your stovepipe acts as a condensing worm to
a still or retort, such as is used in chemical manipula-
tions; in fact, you are making pyrolignequs acid; but
as you seem to take no interest or pleasure in‘this man-
ufacture, we suggest as a means of preventing it that
you connect your stove directly with'a brick chimney,
80 as to use as little metal stovepipe as possible.

(9) F. H. 8. asks for a good indelible ink
to use with stamps? A. Mix equal parts black oxide of
manganese and hydrate of potash, heat to redness, and
rub with an equal quantity of smooth white clay into a
paste, water being added for that purpose; or, sulphate
of manganese, 2 drachms; lampblack, 1 drachm; pow-
{ dered loaf sugar, 4 drachms; rubbed into a paste with
| water. After stamping, dry the linen and washwell in

water. Mixaniline red orrubine extra, 2 to 4 drachms;

alcohol and water, each 7 ozs.; glycerin, 15 ozs.; heat
|-and rub together with a little tannic acid or sumac ex-
! tract and alum water. For blue, use soluble water blue
| (aniline) dissolved in a sufficient quantity (about 150
| parts) of hot dilute glycerin. Soluble nigrosine may in
a similar manner be used for blackink.

(10) F. W. M. asks how to hold Indiaink

in solution like that prepared by Winser & Newton?

| A. The ingredients are digested for two hours at a high
| temperature ina Papin’s digester. ‘A drop of clove oil

should be added and a little ox-gall.

(11) J. V. asks: Whatis the feeding prin-
ciple of the German students’ lamp? A. The equili-
‘briumof a liquid in communicating vessels. Consult
' some text-book on Natural Philosophy.

Will ordinary rubber bands answer for making a coat-
ing or cement by dissolving in bisulphide of carbon?
A. No; use gum rubber or-caoutchouc. .a

1. What is the cheapest manufacture of ammonia?
A. By decomposing the Solution of the sulphate or car-
bonate obtained from the liguor of ‘gas works, by
slaked lime aided by heat. 2. About what is the cost
of manufacture per 1b.? A..If you refer to agua or
liquor of ammonia, crude, 10 cents; chemically pure, 75
cents. -

(12) D. 8. asks: Is theré any method of
keeping the werm out of white hickory? A. The appli-
cation of a dilute solution of tannin mixed with about
110 per cent of zincchloride is said to preserve the wood

' to some extent.

(18) J. 8. asks: Is it practicable to manu-
facturé ice by utilizing the cold given out by the expan-
sion of compressed air (say to five atmospheres)? - A.
Yes, but the processes involving ether, anhydrous. sul-
phurous oxide and other chemicals are more economi-
cal. ) ’

| (14) 8. 8. asks: What can be added to com-
mon black writing ink to make it a copying ink? A. A
| 1ittle loaf sugar dissolved byheat,
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(15) G. F. and others ask for recipes for per- |
manent black, blue, and red inks that will not mould? A.

Bruised Aleppo nutgalls, 12 1bs.; water, 6 gallons; boil |

in a copper vessel for an hour, adding water to make up
for the portion lost by evaporation; strain, and again
boil the galls with four gallons water for half an hour:,
strain, and boil a third time with 2, gallons, and strain.
Mix the several liquors, and, while hot, add  green vit-
riol (copperas) coarsely powdered, 4 1bs.; gum arabic,
powdered, 334 1bs. Agitate until dissolved, and after
settling strain through a hair sieve.- Product 12 gallons
very fing and durabte. Sumac, logwood, oak, and hem- '
lock bark are frequently - substituted for galls in the
preparation of common  ink. When such is-the case,
only one sixth or one seventh of their weight of cop-

peras should be employed. A few drops of creosote |

will prevent mould. ~ A very bright blue ink is made by
dissolving laundry blue in a sufficient quantity. of hot

water; or mix, by grinding into a paste with water 20 |

parts of finest Prussian blue and 8 partsyellow prussi-
ate of potassa, and dilute sufficiently with water, to
which a little gum may be added. Or use Hoffmann
blue 8 B., dissolved in 300 parts of water. Red: Pure !
carmine, 12 grains; aqua-ammonia, 3 ozs.; dissolve, |
then add powdered gum, 18 grains. Drop lake is gener-
ally used inplace of the more costly carmine; use 14
drachm as above.
150 parts of water.

(16) J. N. asks: What ink is used by book-

binders for printing the covers of books in black? A. :

Ordinary printing ink.

(17) F. F. asks how dextrin is prepared?
A. Mix a grain or two of starch with about three spoon-
fuls of cold water and a drop or two of sulphuric acid,
and boil the mixture for a few minutes. When suffi- |
ciently boiled, a drop of the solution should no longer
be colored blue by iodinesolution. Agitate the liquid
with a little chalk to remove the acid, filter and evapo-
rate to dryness. The product .is dextrin. A similar
conversion is produced by boiling with malt.
or British gum: is produced commercially by heating dry
starch to about 820° Fah. in revolving sheet iron cylin- :
ders and grinding to flour the hard yellowish product.

(18) A. H. asks: How can I temper Ameri-
can tool steel after welding it in a piece of iron so it will
do for cold chisels? I have tried it different ways, but it |
gets so brittle it will not stand. I wish to manufacture
knives for straw cutters, welding steel on iron, and draw
it out. What is the best steel to use for that purpose? :
A. If you use chrome steel you will find no difficulty.

(19) L. N. says: 1. I wish to make a flask .

18 by 6 inches, to hold liquid carbonic acid. Of what
thickness: ought the iron to be? A. Vessels of this
kind are made of cast bronze an inch in thickness. 2.
‘What would be the weight of such a flask made of the
safest material? A. About 90 1bs. 3. How many Ibs.
would it hold? A. It would contain about 58 of the |
liquid oxide. 4. In 1 1lb. of liquid how many cubic |
feet of gas? A. About 84 at the ordinary tempera-
ture. :

(20) A. 8. C. asks how to produce a thin

enamel or skin npon paper board thatwill dry‘quickly, |

without penetrating, and give additional strength, and

at the same time be porous and indestructible, or-

as nearly so as possible, to fire at ordinary heat? *A,
You may try strongest solution of water glass, made
white hot into a thick paste with siliceous earth—tri-
poli, rottenstone, etc., powdered felspar or kaolin.

(®1) X. X. X. asks how to mix the best sol-
der that can be made for soldering brass to iron and
ironto iron? A. Mix equal quantities of tin and lead.

" I want about 8,500 turns on a foot lathe; would you
run a countershaft in centers or in bearings to get that

speed? A. In bearings; centers would give too much '

trouble, requiring so much lubrication.

(22) W. E. G. writes: 1. T wish to make a
pair of experimental telephones, to work on a short
line.. Will the following materials answer the purpose?
.Ihave a pair of round steel bar magnets; each is 615
inches long by 7z inch in diameter; also 1o0z. No. 40
silk covered copper wire, and two thin iron plates (r35
of an inch thick). Is anything else necessary? A. You

have all the requirements for a pair of instruments de- :

scribed in our issue of October 6, 1877. You will, of
course, find it necebsary to use some form of sounding
box in which to set the membrane or diaphragm. 2. I
have seen it stated that there is a piece of soft iron ‘at-
tached to the magnet at the end next the diaphragm,and
the wire is wounidround this. Is this piece of iron nec-
essary, and if not, is it an advantage? At Itis not
necessary, andinthe style of instrument you describe
It does not appear to us as an improvement,

(23) C. E. R. asks whether nickel plating a
brass musical instrument injures its tone in the least?
A. Yes, although the injury might not be noticed ex-
cept by those whose sense of hearing is very sensitive.
We believe the sweetest-toned instrunfents are made of
wrought silver.

(®4) C. M. L. asks how aniline inks are
made? = A. Red—Use “rubine extra™ or aurin, dis-
solved in 150parts of water. Blue-wolet—methyl-vxo]et
5 B, Hoffmann violet 3 B, or gentian-violet B, dissolved
in 300 parts of water. Blue—water-blue BR, 5B, or 2B
in 200 parts water. Green—methyl-green (crystals) in
100 parts water. Blue-black—aniline-gray in 200 parts
water. Black—soluble nigrosine in 200 parts water.
The color in each case is dissolved in the quantity of
boiling-water mentioned, and .filtered. The addition
of gum ig not necessary. If the writing when dry re-
tainsa bronzy appearance . more water must be added
to the ink,

(@) 8. T. writes: T wish to know if an
electrical cylinder, made as  follows, will answer for the
purpose in the experiment called ¢ Leyden Jar Dis-
charge,” described in SuPPLEMENT 105, Jan.5. Two
well seasoned uprights, parafined betwe=n which swings,
on an axisrunning clear through, a bottle 12 inches di-
-ameter, 24 inches long, including the neck. The axis of
the cylinder has a small pulley geared by cord toone 4
times itg diameter. . The uprights are glued into a well
seasoried walmxt base. T propose to apply the silk flap,
a8 follows: Arod nmning from support to support |

'Or use ‘“‘rubine extra * dissolved in

Dextrin |
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L winl have a piece of silk of sufficient length to hang
over both sides of cylinder tacked in the middle
to therod mentioned above. Is this right? A. Yes,
"but instead of fastening the silk flap of your frictional
' machine to the wooden rod between the supports, it
would be better to fasten it by means of silk thread to
the friction pad or rubber, so that the silk thread will
be the only electric communication between the flap
and the rubber. With the size of maching you men-
tion, the silk flap should be 18 inches wide.

(26) G. E. 8. says: I amusing tin to mould
small articles. What can I doto have them come from
. the mould bright? A. Try an application of tallow as
i soon as the mould is cast.

7)) W.F.C. 8. will find full description

of steel tools for turning chilled roils in the SciENTIFIC

- AMERICAN SUPPLEMENT of September 2, 1876. They

are hardened as hard as fireand water will make them.
| Any stiff solid engine lathe will answer,

, eylinders from rusting? We do not want to put any
! grease on them, and we find tha' rust will come through
nickel plating. A. Give them a coat of lacquer,

(9) W. B. H. asks for the best process

“known for tempering mainsprings for gun locks, also

i the best steel for that purpose? A. The blazing pro-
| cess is generally considered the best. Use spring steel
| or English double shear steel.

‘ (80) F. A, P. says: I am casting plates of
irregular form, and I want to run the metal on chill.
‘,Thus far I have failed; the plate always cracks and
i wrinkles in cooling. A. Your chill was probably not
! thick enough. To prevent cracking, the cooling must
be made to take place equally at all parts.

(31) W. Y. asks how to temper millpicks?
! A. Heat them to alow red heat in a charcoal fire, turn-
ing them over and over to heat evenly; dip in water
with the chill off, and temper to a clear brown color.

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

J. 8.—No. 1is hornblendic schist. No. 2 is a variety
‘ of bituminous coal. No.3 is orthoclase. No. 4 is calc-

i spar.—8. B.—It is chlorite-hydrous silicate of monesia
and alumina colored with oxides of chromium and iron.
Notmetaliferous.—M. F. B..(drab box).—Argillaceous
' limestone containing iron sulphide and arsenide, and
| probably a trace: of copper and lead sulphides. Silver
was not detected.—E. G.—1It is a brown coal containing
more ash, moisture, and oxygen than that used on the
Mississippi. By distillation it will yield a gas and sev-
eral oils; it is a good fuel.—Blue box, unlabeled—four
samples of rich lead sulphide ore (salena).  Nos. 2 and
3 are argentiferousand contain copper.—A. B. K.—No.
1is argentiferous galenite in a calcareous slate gangue.
i An assay would be necessary to determine its value—
it is valuable. Nos. 2 and 3 similar to No. 1. No. 4 is
earthy celestite—strontium sulphate.

COMMUNICATIONS RECEIVED.

The Editor of the ScIENTIFIC AMERICAN acknowledges
with much pleasure, the receipt of original papers and
contributions upon the following subjects:

On a Standard of Beauty. By J. F. G.M.

On Gas Poisoning. By J. K.

On Making Wooden Pulleys. By B. T. D.

HINTS TO CORRESPONDENTS.

We renew our request thatcorrespondents, in referring
to former answers or articles, will be kind enough to
. name the date of the paper and the page, or the number

of the question,
| Correspondents whose inquiries fail to appear should
repeat them. If not then published, they may conclude
.- that, for good reasons, the Editor declines them, The
"address of the writer should always be given,

Inquiries relating to patents, or to the patentability
of inventions, assignments, etc., will not be published
here. All such questions, when initials only are given,

our paper to print them all; but we generally take pleas-
ure in answering briefly by mail, if the writer’s address
is given.

WANTS AND BUSINESS INQUIRIES,

Almost any desired information, and ' that of a busi-
ness nature especially, can be expeditiously obtained
. by advertisingin the column of *Business and Per-
T sonal,”” which is set apart for that purpose subject to
! the chiarge mentioned at its head.

‘We have received this week the following inquiries,
particulars, etc., regardiny which. can probably be elici-
ted from the writers by the insertion of a small adver-

ply their wants:
‘Who makes the Stoner & Whepley mill?
Who makes a good self-governing windmill for driv-
ing machinery?
Where can zirconium be bought, and at what price?
‘Who moulds sawdust into picture frames?
‘Who makes electrical batteries for gas lighting?

OFFICIAL.

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted In the Week Ending
December 18, 1877,

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

- A complete copy of any patent in the annexed lis?,
including boththe specifications and drawings, willbe
furnished from this office for one dollar. In ordering,
Please state the number and date of the patent - desired,
and remit to Munn & Co.. 37 Park Row, New. York city:

Abdominal supporter, Gray & Foster . L. 108,108

Band cutting implement, wire, C. B. Withington: 198,442 :

Rark from wood, machine for removing, [. Winn 198,327
Barrelg, machine for settlng up, C. 0. Appleby... 198,330

(@8) T. & Bros.-say: How can we keep iron |

-are thrown into the waste basket, as it would fill half of ;

tisement in the column specified, by parties able to sup-

Air, moistening, C. R. Merrill.. 198,308
Animal trap, 8. McBride 198,248
Bale ties, instrument for opening, C. Lester. 198,398 .

Bars and tires, machine for, H. Ross, Sr..
Basket; A. Fox.....
Bed bottom, F. C. Bartlett ...
Bed bottom, A. D. Cooke ..
Bed bottom, spring, S. P. Smlth
Bed lounge, F. Jensen....... ...
Bedsteads, clothes clamp for, F. Woodward ..
Bee hive, J. M. ShucCK....... vevvveeeiinnncannes .
Boats, coal tipple for loading, J. O’Hanlon........
Boilers, transmitting steam from, O. Gebauer...
Book clamp, W. C. Watson
Boot and shoe, D. H. Murphy........ .
Boot and shoe edge trimmer, J. E. Young...... -
Boots and 8hoes, stay for seams of, A. Seaver....
Boring inachines, bit clamp for, F. Dezendorf....
Box iron, J. G. Ruger.. veeeeees 198,314
Braid packages, clasp for, D. & D. L. Gon' . 198,375
Braiding machine, F. Whelan................. .. 198,230
Braiding machines, gear for, J. Keleher, Jr. . 198,244
Brake, automatic wagon, H, Hunt ver ... 198,389
Brake shoe holder, B. E. Atwood ... . . 198,331
Brick compound, fire, Evans & Prescott 198,284
Brick molds, machine for sanding, B. F. Hewes.. 198,385
Brick, etc., oven for drying, J. K, Caldwell..... .. 198,347
Burglar alarm, M. 8. Bolt............ ...... . 198,337
Butter, purifying rancid, R. W. Barnard..
: Button fastening, C. M. Underwood...
| Cake cutter, C. F. Schell, Jr
Cake turner, J. Kelly.........oooouene .
Can opener, J. McWilliams
Can, sheet metal, E. A. Leland..

... 198,216
.. 198,289
. 198,335
.. 198,189

. 198,428
."198,301
.. 198,443
. 198,228
198,383
. 198,378
.. 195,487
. 198,249
193,284
198,220
198,280

.. 198,334
.. 198,328
. 198,219

198,206
198,306

.. 198,318
. 198,408

Car coupling, Stevenson & Swan.
Car door, Miller & Susemihl....

Car replacer, M. Waters...... 198,326
Car roof, H. Aldridge . 198,177
Carroof,J.C. Wands [r)............ 7,999
Carbonating beverages, J. Matthews .. ... 198,408
Carbureter, W. F. Bossert ............ . 198,270

.. 198,353
.. 198,217
.. 198,259
.. 198,194
. 198,184
. 198,356
198,186
198,184
. 198,346
193,417
.. 198,386
.. 198,421
8,004
.. 198418
.. 198,350
198,363
. 198,226
198,390

Carbureters, regulator for, B. E. Chollar
Card, playing, C. W. Saladee .
Carriage spring, A. Woeber..
Carriage top, J. V. Emmitt
Carriage top iron, C. J. Brackebush.. .
Cart for heating plastic compositions, A. Dietz

Caster, furniture, C. Brinton............ccceeiiinnne
Casters, attachment for, L. B. Barker.
Centrifugal machine, W. Cairns
Chain links, machine, Schinneller & Fitzpatrick
Chair, H. Heywood ..
Chair, E. J. Smith
Chair folding, G. McAleer [r]
Chair folding, D. N. Selleg..
Chimney cap, G. Chase..
Churn, M. K. Duty
_Cider mill, Z. Thoman
Clocks, pendulum regulator for, H. C. J acot
Clocks, winding alarm for, L. P. Bergstrom ...... 198,268
Cogs, machine for cutting wooden, W. L. Morris. 198,309
Compositor'sstand, R. N. Patterson . 198,310
Condenser, coiled tube rotary, P. S. Forbes. . 198,288

Cooking apparatus, J. G. Smith.. .. .. 198,316
Cooking, steam, Post & Furbush. . 198,212
'Corn sheller, A. E. Lake...... . 198,397

198,348
198,269
. 198,210
.. 198,274
.. 198,282
.. 198,405
.. 198,204
. 198,254

‘Corset, H. M. Chapman........
‘Corset clasp, J. H. Bongartz.........

Cosmetics, tube forholding, J. N. Petingale
Cotton chopper, 8. N. Camp.........
Cow’s bag protector, M. R. Dowlin
Cradle orcrib, swinging, J. McNeal.
Cultivator, Ludlow & Pruitt
Caltivator and planter, cotton, M. T. Skinner.

Cultivator and seeding machine, C. O. Gardiner.. 195,372
Cultivator, rotary, Breeden & Wheeler .. ... . .. 198,339
Cuspadore, E. A. Heath ................ 198,199
Cuspadorefor cars, Burr & Towers... . 198,273
Cylinders, boring wood, C. Buckley... - 198.344
Dampers, controlling, Brandriff & Simmerman ... 198,185
Disintegrating cereals, process, R. @Heureuse... 198,192
Electric light, W. Wallace . 198,436

Elevator, windlass wa.ter, T. B. Barber.. . 198,263
Engine, D. Stanton.. .. 198,427
Envelope, L. THATSN. e eann e 198,296
Fabrics, manufacture of ornamenta.l ) 5 A Dailey 198,358
Faucet, G. F. Fogerty 198,286
Faucet or cock, I. Simmons 198,253
Feed water heater, J. C. Stead.. .. 198428
| Felt, manufacture of articles of, A P. Dailey .. 198,357
Felt skirts, making ornamented, P. A. Dailey..... 198,356

Fifth wheel for vehicles, I. W. Mead ........ .. 198,407
Fire alarm and gas intercepter, A. A. Frecot . 198871
Fire arm, revolving, Wesson & Bullard... .. ...... 198,228
Fire arms, rear sight for, A. T. Decker.... .. 198279
Fire arms, sight for, G. L. Winship........ . 198,231

Fire boxes, crown sheet for, H. S. Bryan
Flock cutting machine, E. D. & A. 8. Wilcox

. 198,342
. 198,440

Fly trap, portable, F. F. Thedens.... . . 198,255
Foot power machine, G. W. Brown . 198,272
i Forge, H. H. Hoff.........oueuenn . 198,387

Fork for pickles, etc., S. Poole..
Fruit dryer, H. B. Smith.......
Fruit jar cover, W. G. Whitman..
Furnace condensing mercury, Evans & Prescott.
Furniture, school, M. W. Chase ........... ee seenes
Gas apparatus, T. R. White..........cc.eeueee
Gas, apparatus for generating, C. G. Brewer
Gas brackets, stop for swing, E. Langerfeld .

198,313
. 198,422
. 198,439
198,288
198,352
198,438
198,340
. 198,304

Gases, destroying sewer, 8. J. Corbett........ . 198277
Gate, J. U. Fiester...............couut e eeen . 198,369
Grain drill, P. W. & H. G. Briggs8 ......,c.coiineet 198,271

198,320

Grain drills, spring hoe for, E. F. Stoddard 198,319,

Grasshopper catcher, M. H. Simpson......... 198,420

Gun barrel, W. H. Baker ....... 198,333
Guns, shifting mechanism, D. W. Farrington.... 198,366
Guns, cartridge feeder, D. W. Farrington......... 198,368
Guns, traverse mechanism, D. W. Farrington.... 198,367

Harrow, J. E. Marshall 198,401

Hat sweats, putting in, C. F. Bosworth. . 198,338
Hats, etc., machine for napping, W: BE. Gowdy... 198,377
Bay and cotton press, -Schuck & Wildman.. . 198,224
Hay press,1.. R. Kulp .......... ceebreeans . 198,396
Hay rake and loader, A, T. Dora...... ceeeses 198,281

Hayrake, horse, W. Adriance .
Hay rake, horse, S. D. Bates....
Hay tedder tooth attachment. J. Mudgett .
Heater for desks and seats, M. W. Chase...
Horse collar and hames, H. W. Thomson..

. 103,328
. 198,336
. 198,410
. 198,351
. 198,227

Horse collar attachment, L. Deming........ ...... 198,191
Horseshoe, Senft &LoTCh ........ccvvee veeennenen 198,419
Horseshoe nail machine, J. A. Huggett (r). . 8,008
'Hose coupling, W. W. Marsden .........cco... ... 198,402
Hub, clamping, G. H. Clemens . 198,188

1lluminating apparatus, H. A. Clum....... . 197276
Insect powders, distributor, A. M. Ellsworth . 198,361
Ironing table, A. -Aitken....... ~e . 198,262
Jewelry, manufacture of cabinet, W. A. L. Miller 198,207
- Knife cleaner, J. T. Cronin........... 198,218

Knives to handlsa.attachmg,G S. Hastinzs (r) 8,000
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198,245

Can tops, die for cutting, Kearns & Jensen... .... 198,201,
Capstan, power, Manton & Remington [r]. . .. 8,001
Car coupling, J. Chapman............ .. 198,349
Car coupling, G. W. Livick. . 198,399
Car coupling, J. Ramsey, JT...... . 198,415

198,300
... 198425
... 198,430
... 198888
.. 198,211
. 198,209
. 198,811

. 198,267
198,307
198,924
198,266

Lamp, C. F. A. Hinrichs .......... o
Lamp, Squire & Little
Lamp, W. H. H. Stineman....
Lath holder, B. W. Hoyt
Lathe, metal turning. J. W. Post .
Leaf, metallic, A. E. Outerbridge, .Jr..
Level, O. Pickering
Life boat, C. E. Beaumont. .. ....
Live stock register, P. Lyttleton
Locks, arbor for safe, H. Urban
Locomotive, traction, J. Batley...

Looms, mechanism for, L. J. Knowles ..... 198,202, 198,203
Meat, machine for chopping, J. Steigert (r)... 8,002
Meat holder, S. Poole () .......ccvvunnnnn FOP 7995
Mechanical movement, G. Sanford . . 198416
Milker, A. A. Durand.. N 198,362
Nut lock, A. D. Rock .. . 198,251
Operaglass, J. A. Finch . 198,195
Ore separator, 8. Stutz 198,432
Ores, roasting, I. M. Phelps 198,413
Overalls, H. 8. Flood........... 198,287
Overalls, G. C. Henning .. .. . 198,299
Pail and lantern, dinner, J. Hauzht ... 198,294
Paper bag, C. E. Sawyer........... . 198,218
Paper collar machine, C. Spofford... . 198,421
Paper embossing machine, G. P. Drummond...... 198,241
Paper fastener, J. G. Johnston............ ........ 198,200
Paper, parchment, T. & T. S. Hanna .............. 198,382
Paper, etc., waterproof surface, C. W. Sharpless.. 198,222
Paper pulp, grinding wood for, J. H. Burghardt.. 198,236
Paper vessel, P. M. Aulabaugh ........... eees 198,332
Passenger recorder, W. B. Sylvester . 198,434
Pavement, concrete, Skinner & Bonnet(r)....%, 996 991
Pavements, composition for, N. B. Abbott. . 198,260
Peat-compressing machine, D. Townsend .. 198,256
Pipe coupling and joint, E. T. Steen.............. .. 198317
Piston, lubricating, H. A. Jamieson .............. . 198,891
Plane, bench, H. Baecker ...... . 198,180
Planter, corn, J. W. Allison . . 198,329
Planters, self-dropping for corn, M. Ackerman . 198,261
Platform or mat, non-corducting, H. L. Palmer.. 198412
Plow and cultivator, gang, C. Domschke........... 198,193
Plow, clevis, spring, J. F. Chase.... . 198,276
Plow, gang, M. 8. Curtiss.. . . 198,190
Polishing vegetable fiber, etc., G. & T. Shaw . 198,315
Postal card, double, C. A. L. Totten .......... . 198,322
Pressure jack, hydraulic, S. A. Alexander.... . 198,176
Printing, ete., machine, rotary, G. P. Drummond 198,289
Printing surfaces, G. P. Drummond ... .... 193,288, 198,240
Printing surfaces, producing, G.P.Drummond. ... 198,287
Pulley block, E. Y. MoOTe .. ......ccooennenns . . 198,247
Punch, conductor’s, R. H. Morgan.... 198,409
Railroad speed indicator, W. W. Wythe ..198,238
Railroad switch, W. Wharton, Jr.. 198,229
Railroad track, J. Foster ........ 198,370
Railway crossing, E. H. Johnston. 198,393
Railway rail chair, Driver & Smith.. 198.360
Railway switch, J. J. Golden .... 198,197
Rein holder, E. B. Guild .. ... 198,380
Roofing tile, P. Pointon..........ooovvveeenn 198,414
Salt cellar and napkin holder, T. R. Timby. 198,485
Sashbalance, J. C. Anderson . 198,179
Sash fastener, B. Bush 198,345
Sash fastener, R. H. & G. H. Randa 198,250
Saw mill guide, F. A. & C. W. Olds.".. 398,208
Sawing machine, scroll, N. Stafford....... 198,426
Scales, device tor weighing, F. Fairbanks 198,365
Scarf, C. Loeb 198,400
Scissors and shears, L. Harsh.... 198,297
Screw, jack, W. Guthrie.................... 198,292
Sewing machine, revolving hook, 198,257
Shaft hanger, O. Cooley 198,354
Shaving myg, J. W. Smith . 198,225
Shearing machine, N. L. Kink 198,308
Ship building, A. Muhleisen.... . 198,248
Singletree, T. G. Bass... ...... . 198,265
Smoking tube, W. Brisbane... 198,341
Soda from its sulphate, making, F. Gutzkow . . 198,293
Spark arrester, H. 8. Bryan.... «occovveeenn .. . 198,343
Speed recorder, reciprocating, W. W. Wythe..... 198,282
Station indicator, Kohler & Turck.................. 198,395
Steam engine, rotary, W. R. Rightor . 198,214
Steam generator, Renshaw & Tower .. 198,213
Stocking supporter, G. B. Bolton . 198,183
Stopper fastener, F. J. Seybold . 198,221
Stove, J. Jewett......ooiw v 198,243
Stove, cooking, D. Stuart.. . 198,481
Stove, heating, J. A. Jones . 198,394
Stove, parlor, F. H. Root.... .- 198,215
Tea pot, etc., N. Plympton 198,312
Telegraphs, receiver for harmonic, E. Gray ....... 198,379
Telegraphy, Morse telephonic system of, E.Gray. 198,878
Telephone or speaking telegraph J.J.MeTighe.., 198,406
Thill coupling, J. C. Gould.. . 198,376
Thill coupling, J. E. Walton v 198,825
Thrashing machine, J. Brown .. 197,187
Thrashing machine, W. Crotzer ..... .~ 198,355
Thread, making waxed, D. U. Jennings 198,392
Tire adjuster, G. Tryon........ peee 198,258
Tobacco pail, A. Alford ......... 198,178
Tobacco pipe, Fisher & Kistner.... . 198,285
Trace holder, W. K. Hardenbrook. 198,295
Turbine wheel, J. Stewart... 198,429
Umbrella, A. Gilson ....... 198,874
Vapor burner, J. Musgrave.. . 198,411
Vehicle spring, wooden, Thompson & Muldoon... 198,821
Vehicle wheel. C. W. Helden.................ccceeun. 198,384
Veneers, embossing mounted, C. H. Hagemann.. 198,381
Veneers, machine for cutting, J.D.McEachren... 198,404
Ventilator, car, T. Frame... . . 198,290
Ventilator. car J. Williams’ 198,441
‘Wagon curtain fastener, Watters & Schuessler... 197,252
‘Wagon rack, C. E. Adamson . 198,285
Wagon spring, Haylock & Benedict 198,298
‘Washing machine, I. Hogeland ... 198,242
‘Washing machine, T. E. McDonald .... .. 198,205
Water closet, Sulzbacher & Yvelin..... .o .. 198488
Weighing samples of grain, F. Fairbanks. 198,364
Well, boring machinery, J. Bennerscheidt.. 198,182
Windmill, J. J. Kimball....... ........... . 198,302
Wool, treating minera.l A. D. Elbers (r)... 7,994
Wrench and vise, combined, H. T. Gates .. 198,291
‘Wrench, monkey, W. H. Glover.......... ... 198,196
Wrench, monkey, Sanborn & Burrowghs (r) - 8,006
‘Wrench, screw, E. T. Barlow......c..ooee veeeeenns 198,264
DESIGNS PATENTED,
10,352.—FONT OF PRINTING TYPES.—Andrew Little, New
York city.

10,353.—PARLOR OVEN STOVE.—J.A.Lawson, Troy, N.Y.

10,354.—JEWELRY.—J. W. Miller et al,, Newark, N. J.

10,355.—CARPETS.—David McNair, Boston, Mass.

10,356.—CARPETS.—T. J. Stearns, Boston, Mass.

10,357.—BURIAL CASKET HANDLE,—W. M. Smith, Meri~
~ den, Conn.

10,358 to 10,360.—BASE BURNING STOVES.—N. 8. Vedder

‘et al., Troy, N. Y. ’
10,361.—WALL POCKETS.—M. G. Sesnon, Brook\yu. N. Y.
10,362.—BURIAL CASKETS.—W.M.Reid, Amsterdam, N.Y.

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

Inside Page, each insertion - « =735 cents n line.
Back Page, each insertion- -« < $1.00 a line
Engravings may head advertisements at the same rate
perlme by measurement as the lette'r press. Adver-
ts must be 7 atp office as early
as Fmdav morning to appear in newt is8ue.

Founded by Mathew Carey,
1785.

BAIRD S

08

FOR PRACTICAL MEN.

To our business of Industrial Publishers, we have
added thatof Industrial Booksellers and Importers, and
have now on hand a valuable stock of ENGLISH and
AMERICAN PRACTICAL AND SCIENTIFIC BOOKS, includ-
ing the most recent issues from the English and Ameri- |
can press.

Our new and enlarged CATALOGUE OF PRACTICAL AND
SCIENTIFIC BOOKS—% pages, 8vo.—sent free to any one
who will furnish his address.

§F A Select list of Books on Metals, Metallurgy.
Strength of Materla]s Chemical Analysis,etc. ;also, one
on Steam and the S am-Englne as wellas a Cata]ogue
of a choice Collection of Practical, Scientific, and Econ-
omic Books, with prices, sent free’ upon appllcatlon

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS,

810 WALNUT STREET, Philadelphia.

Bound Volumes

OF THE

Scientific American.

Ihave on hand the following bound Volumes of the
SCIENTIFIC AMERICAN (over 200), which I will sell at
$1.00 each, either singly or by the quantity.

OLD SERIES. | NEW SERIES. ] NEW SERIES.
Vol. 6....4 Copies. Vol. 1... 9 Copies. [Vol. 13:.14 Coples.
R e “gly N VA TRt
P w g “ TS
wy e w g u DR
“13...86 ¢ * 5.8 ¢ A2 @
* 4.4 0 o6 4 e “ 2.2
w gty w w 9815 @
Vols. of Old Se-| ** 8..8 * “ 32..28 “
ries contain one; * 9...8
year's numbers,| * 10..14 «
and the New Se. ** 117 «
ries six months, | * 12.%15 «

The books will be sent by express on receipt of price.
Address, JOHN EDWARDS,

P. 0. Box 773, New York.
% . Iof eve:

SCREVVWS uug
variety for machine builders
made to order

rg low
L. F. Standish & Co.,

A GIFT WORTHY OF A ROTHSCHILD

One Cent.

A co g{y of Brown’s Illustrated Shakesnearean Almanac
forl 8, together with a copy of his illustrated paper,
the ‘Growing World, which is devoted to natural hxstory,
will be sent to any one free who will send hls addre
on a one cent postal card, Address Dr. O, P. B
21 Grand St., Jersey City, N. J.

rices. Send for new catalogue.
Artizan St., New Haven, Conn.

RAPID

ADDITION!

B’l‘ of Adding Figures

\:. A m left to right; or

grom Mlddle either way; or

ix Columns at one time!

Done as quick as ’l‘hought'

Sent to any address on re-
ceipt of Price, 1dollar.

WILLIAM FURNISS,
Batavia, Genesee Co., N.Y.

PATENT MINERAL WOOL.

Incombustible. The best non-conductor. Forillustrated
description see SCIENTIFIC .A.MERICAiI_‘ of January 12th.

. o )
P. 0. Box 4461. %614 Broadway, N. Y.

SALESMEN for a wholesale house.
WAN Lnberal salary; traveling expenses paid.
Addreu R. & Co., box 1364, Cincinnati, Ohio.
Patents and Standard Articles.
AGENCY OF ABOVE WANTED.
Address ‘‘R.,” P. O. Box 2124, New Orleans, La.

® Rt o Gipher.

e FORELAMONN A comm WoRK
OF FIRST THREE DEGRELS with KEY To

SECOND HAND ENCINES,

Portable and Stationary, at Low Prices.
HARRIS IRON WORKS, TITUSVILLE, PA.

AMATEUR CHUCK FOR LATHE OR:

Drill Work sent free for $5.50. Warranted or money re-

turned. A, F.Cushman, Hartford, Ct. Sold by all dealers.

SELDOM
FAIL TO

MAKE
MONEY

thelr advermsmg is properly place
list of best mediums, ad

EDW/N EN’ ADVERTISING

AGENCY,

174 ELM STREET, CINCINNATI, O.
837 Best rates an the best papers.
Send for catalogue. Estimates and information free.

OTIS.

uctusted by 8 rev

users of such will d accountable.

BLAKE’S STONE AND ORE BREAKER AND CRUSHER.

For breaking hard and brittle substances to an
Manufacturing, and Railread corporations in the United States and Forelgn
First Premium wherever exhibited, and hundreds of testimonials of the highest char

A NEW. SIZ PROSP

LSTONE CRUSHERS not made or licensed by us, containing vibratory convergent jaws
vin shaft and fly-wheel, are infringements on our patent, and makers and

BLAKE CRUSHER CO., New Haven, Conn.

size. Endorsed by the leadin Mmmg,
ountries.
ECTING AND LABORATORY USE.

Address

ORK FOR ALL

In their own localities, canvassing for the Flresule
Visitor, (enlarged) Woekly and Monthly, Largest
Paper in the World, with Mammoth C romos Free.
Bl Commissions to Agents. Terms and Outfit Free.
dress P. 0. VICKERY, Amrustn, Maine.

W E E N AM E L
inFINEJET BLACKevery varietyof turned woodwork
arts of machinery:casting's;tinware and other inetal
work ENAMELEDJET G00DS ,in wood or metal, made to order
AMERICAN ENAMEL C0.17W aRREN STPROVIDENCE .

GOL WATCH and CHAIN FREL 1o .

Agents. C. M. LININGTON, 47 Jackson St., Chicago.

MADE TO ORDER.

Special Machinery, I‘ools and Pat.’d Articles. Eshmates‘
given. A. A.Pool & Co., 5 N. J. R. R. Ave., Newark, N.J.

THE DRIVEN WELL,

Town and County ﬁ)rlvlleges for making Driven
Wells and selling Licenses under the established
American Driven Well Patent, leased by the year
to responsible parties, by
WM. D. ANDREWS & BRO.,
NEW YORK.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and 103 Reade Streets, New York.

$2500
Brainerd MILLING MACHINES,

Index, Gear Cutting, a;
chlnesand Vises. Address, for illustrated eirculur and
prices, B. M. M. CO., 131 Milk St., Boston, Mass.

WATCH and CHAIN oNxLY 820
D Cheapest inthe World! Sample

ayear. Agenswanted everywhere, Bus-
inessstrict] legltlmate.Pnrtlculars free
Address J OETH & CO., St. Louis, Mo.

all styles
and smes.

" The HOADLE Y.
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT-OFF REGULATOR

ND B ALANMCED VALVE

THE BEST 2 MOST ECONOMICAL ENGINE MADE
SEND FOR C/IRCULAR,

Thed.C.HOADLEY CO. LAWRENGE, MASS

STATE WHEPE YOU SAW TH

Second-Hand Microscopes.

Beck’s, Crouch’s, Ross’, Nachet’s Hartnack’s, Zent-
mayer’s and other makers, from 25 to 50 per cent.
below the catalogue prices.

(lass slips and thin glass covers for mount!ng objects,
at reduce(ﬁmce Send for the list. |

JAMES W. QUEEN & CO., OPTICIANS,
4 Chestnut St., Phlladelphia

Pond’s Tools,

Engine Lathes, Plancers, Drills, &ec.
Send for Catalogue. DAVID W POND, 8 r to

J J‘ WETHERILLS IMPROVEMENTS

Q\\,\SS ENGINE BU][@% ’

ENG

INEERS MECHINISTS IRON FOUNDERS

D

LUCIUS W, PON . Worcester, Mass,
$3GOLD PLATED WA'TCHES, Cheape:t

in the known world. Sample Watch Free to
Agents. Address, A. COULTER & Co., Chicago.

MIXED CARDS, with name, 10c, and stamp.
Agent’s Outfit, I0¢ L. C. COE & CO., Bristol, Ct.

EAGLE FOOT LATHES,

Improvement in style. Reduction in
grlces April 20th. Small Engine Lathes
lide Rests, T'00]s, etc. Also Scroll an:
Circular Saw Attachments, Hand Plan-
ers, ete. Send for Catalogue of outfits

for Amateurs or Artisans.
WM. L. CHASE & CO.,

95 & 97 Liberty St.. New Vork. °

MPORTANT FOR ALL CORPORATIONS AND
MANF'3 CONCERNS.—Buerk?’s Watch=
man’s '"ime Detector, capable of accurately con-
trolling the motion of a watchman or patroiman at the .
different stations of his beat. Send for circular.
. ERK,P.0. Box 979, Boston,Mass
N. B —The suitagalnst Imhaeuser& Co., of New York,
was decided in my favor, June 10, 1874, A fine was
assessed against them Nov. 11, 1876, for selling contrary
the order of the court. Persons bu 1n or using
clocks infringing on my patent will be with ac-
cording to law.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water., WM. DL ANDREWS & BRO., 414 Water 8t., N.Y,
who control the patent forGreen’ sAmerlcan Drivenwoell.

Salary,’ Sale!men wanted tosell our

I].[TEBNATIUNAL EXHIBITION
For Agricultural
Machines & Implements,

HAMBURG, 1878.

From the 13th to the 17th of June, 1878, under coopera-
tion of the Section for Agriculture and Horticulture at
Hamburg, and the Union of German Manufacturers and
Dealers in Agricultural Machinery, an International
Exhibition of all kinds of Agricultural and Garden Im-
Elements will be held in Hamburg, Germany. It is well

nown that the endeavor of theabove named Union has
been to liberate manufacturers from the necessity of
sending their goods to all Agricultural Exhibitions,
whether large or small, enabling them thus to sell their
manufactures at lower rates to the farmers. Thisresult
is intended to be obtained by limiting the number of
! exhibitions to the commercial centers of the German
Empire, to be periodically repeated. For Northern Ger-
many, Hamburg appears to be the most favorable place,
where the various railroads, etc., connect with the sea-
gon and this leads to the hope that foreign nations will

e represented there, so that the farmers and peasantry
who will visit the exhibition may have the o portunity
of witnessing a complete collection of all km 8 of tools
for husbandry, and systems in all parts of the world.

Plans and directions for sendingto these International
Machinery Markets will be sent, free of charge, from
the office of the undermentioned committee, 2 g BC
strasse, Hamburg. The committee forthe Internatlons.l
Agrlcuitura.l Machinery Exhibition at Hambur in
1878:—ALB. VON OHLENDORFUF, Pres1dent H
SCHEMMANN, Treasurer; Dr, RI( H SEELE-
MANN, Recorder; CLA OLDE. 8, GN US, Engi-

neer: HERRMANN BIEBER-TATENBERG G.
SCHWAB

Szaple Goods to desiers; No peddling.

xpengespa\d Permanent employ-
mett. address 8. A, GRANT & CO4
2,4,6 & 8 Home Ss Ciucinuati, Oy

51200

3 ..n.

)f@‘ﬁ%

G\Moss Process.

.

g\

L. SMITH HOBART, President.

JOHN C. MOSS, Superintendent.

RELIEF PLATES
For Newspaper, Book and Céitalogue Illustrations, Engraved in Type-metal, by a new Photo-Chemical

Method from all kinds of Prints, Pen Drawings, Original Designs, Photographs, &c.," much cheaper

l than Wood-cuts.

These Plates have a perfectly smooth printing surface, and the lines are as deep, as even,
OWN, : and as sharp as they could possibly be cut by hand. We guarantee that they will print satisfactorily on wet !

| or dry paper, and on any press where type or wood-cuts can be 80 printed. Electrotypes may be made from them

in the usual way.

Our Plates are now used, by the principal publishers and manufactufers in every State in the Union.
SEND STAMP FOR ILLUSTRATED CIRCULAR.

Please say where you saw this.

NBU RY DRILL CHUCKS,
Perfected and Price reduced.
Manuf’d by the HULL & BELDEN CO., Danbury, Ct.

2 H. P, Boiler and Enging, $175.
38 H. P., $200.

LOVEGROVE & CO.,
125 North 4th Street,
Philadelpbia, Pa.,
= Bui}dens of Engines and Boilers, 2 to

00 H. P. Send for circulars and

price lists.
ertommimen o ngonsd EARLY
mon to Bl;gi“;(TEAs to DELA DKS c°ntraet
0 Nn- 4&5 Fuller Block, Dutboﬂ Btreet, Chicago,Ill.
For terms, address EUROPEAN and UNITED STATES
PATENT EXCHANGE, 200 Broadway, N. Y. Box 2801,
SAFETY HOISTING
Machinery.

OTIS BROS. & CO., No. 848 Broadway, New York.

11

JIIL1 T+ WROUGHT
BEAMS & GIRDERS

THE UNION TRON MILLS, Pittsburgh, Pa., Manu.-
facturers of improved wrought iron Beams and
Girders (patented
The great fall which has taken glace in the prices of
Iron, a.nd =) eclally in Beaims use: he construction
of FIRE 8 DINGS, induces usto callthe spe-
cial attentlon of Engineers. Architects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures; and by referenceto pages52& 54 of our Book
of Sections—which will be sent on application to those
contem latin, the erecnon of ﬂre Broofbulldings—'l‘HE
(.P gE CCURA ATED, the
cost of Insurance avolded and the serious losses andin-
terruption to business caused by fire: these and like con-
| slderatlons fully justify any ad itional first cost. It is
believed, that were owners fully aware of the small
difference which now exists between the use of Wood
and Iron, thatin many cases thelatter would be adopted.
‘ Weshall be pleased to Turnish estimatesforallthe, Beams
| complete, for any specific structure,so that the difference
\ in cost may 8t once be ascertained. Addr
CARNEGIE, BROS. & CO.; Pittsburgh Pa.

Reversa Motion

. Paneling, Va.
‘riety Moulding
‘& Dovetailing
‘Machine. Cuts
yPanels of any
design or style

Bﬂult’s Patent

"neatness and
dispatch

8 a first-class

hin stuﬂ’s Slmple, J)urable and

Emclent. ¥ Send for Pamphlet

_ and Sample of work. - Improved

p BSolid Steel Cutters for all kinds of |-
Varlety Moulders made to order, and warranted by the

B. C. MACHINERY CO.,
Battle Creck, Mich,

PATENT SCROLL AND BAND SAW MA(,H’I'EES A
speciall . CORDESMAN, EGAN & CO., Ginoinuatl, o.

Wood-Working Machinery,

Such as Woodworth Planing, Tongueing, and Grooving
Machines, Daniel’s Planers, Richardson’s Patent Im-
proved Tenon Machines, Mortlsmg. Moulding, and
Re-Saw Macl%ines; and Wood-Working Machinery gene-

rally. Manu: acture
Rﬁy RUGG & RICHARDSON.
26 Salishury Street, Worcester,
(Shop formerly occupied by R. BALL & CO.)

DON’T FAIL TO USE

Massey’s Revolving Shoe Heel Protector.

Warranted to wear the heel evenly on all
sides, maintaining an upright tread
to the Foot, and avoi n§ uneven
wear of the Sole and Upper. it doubles
the durability of S8hoes and

Boots, saves expense of reheel-

ing, i8 Noiseless, does not Tire

the Foot, and "does not Slip. |

(: arpet. Can be attached by any

Twelve Sizes made, suitable for all Shoes and

. Samples, with Taol and Directions for applying,

sent postpal on recei t of 50 cents. Liberal discounts

to the Trade. n ordering, send width of heel
for proper size.

ass.

FELD,
in Rostock. General Secretary PETERSEN, Oldenburg
Engineer KA YSER, Berlin.

~ NMODE . W ORK SEAML 9?\25'3‘3 S
EEL NAME STAMPS,

MWW OLIVER BUFLEALD - N.Y

5 Best_ Mixed Cards, with name, in case; 13c,, or 25
no 2 alike, 10c. Outﬁt 10c. Dowd & Co., Brlsto 1, Ct.

MINE ACCIDENTS. MECHANICAL AP-
g{mnces for use in case of Explosions, etc. By CHAS,

AWKSLEY and EDWARD B, MARTEN. A paper read
before the Institution of Mechanical Engineers. Eig
teen illustrations of the most approved apparatus for
quickly discharging water from mmes, guomptly restor-
ing Ventilation, ete., namel 1someter, the
Steam Ejector the-Centrifugal and other Pumps, com-
bined Boiler. Engme, and Air Compressor; Air Lock,
and Portable Winding Gear. Contained in 'SOIENTIFIO
AMERICAN SUPPLEMENT No. 105. - Price 10 cents. To
be had at this office and of all newsdealers.

RISDON'S IMPROVED
TURBINE WATER WHEEL

¥ielded atthe test of Turbines at Centen-
i nial Exposition the best results at all stages
I of gate. Send for circularto

il T. H. RISDON & CO.,

Mt. Holly, N. J.

Manufacturers of MILL. MACHINERY.

RACKET SAWS,.—On receipt of only- $1.25 I will
send by mail, prepaid, one l4-inch saw frame,
beautiful designs, one dozen saws, one sheet transfer
paper, and full directions for using the same; also in-
structions_in oiling, varnishing, and pollshmg fancy
woods. With each frame is also sent full designs and
plans, with instructions for maklnf a beautiful Eolian
Har{) Send stamp for illustrated list of 130 designs for
scroll sawing, clock movements, ratchet braces. vises,

and materials for fret workA Saw blades, 10c. dozen.

BRODIE, 283 6th Av.
SWINDLERS

defraudin MER

TR WANTED M

crimes; pay liberal; Fosmo'l permanent ; terms and specimen
copy of paper sent for nine cents. Address, Publishers
Ameriean Criminal Gazetteer, Clncinnati, Ohio. -

Baker Rotary Pressure Blower,
(FORCED BLAST )
Warranted superior to any
_other.
WILBRAHAM BROS.
2818 Frankford Ave.

PHILADELPHIA,

All devices resorted to by
hogus ADVERTISERS for

84-page Picture Book, free. My plan beats
all to make money. Is easy, honest, and pays
you $10 a @ay. DAVID C. COOK, Chicago, Ill.

EXTRA NEW YEAR CARDS, with 20 cts.
25 Samples 3¢. J. B. HUSTED, NAssAU, N. Y.

A GOOD OPPORTUNITY

To purchase a State or County Right to sell the House-

keeper’s Favorite Combination_Cake, Biscuit, Tart,
Jumble, and Doughnut Cutter. Patented Dec. 18th 1877.
Samples mailed for 50c. .For further pa.rtlculars address

SCHELL & SCHNEID
Nos. 19 and 21 Terrace St., Buffalo, Erie do N.Y.
flo CARY & MOEN (@ Q\
oF.,D - DgsCRlPT!ON 5

FVER &STEELSPR!NGS NENYORK OT

S
STEEL WIRE

234 w.29.57.

Lathes, Planers, Shapers
Drills, Bolt and Gear Cutters, Milling Machines. Special
Machi nar} E. GOULD & EBERHARDT, Newark, N. J.

Anderson’s %fetv Inksmnd.—Don’t spill, spoll
pens, or soil fingers. Over 150,000 sold. Sent in exchange

: for old books, or frée on easy conditlons Send postal
i card to American Book Ezcha/mge, BReekman St., N.'Y.
e g DYKES® BEARD ELIXIR nus

3 done 1% and will doiton the smoothest faca

More thsn 20,000y oung men already wear HEAVY
¥ uoUBTACHE AND BEARD, having used from 1 to3
¥ Pack’gs., Noinjury, Euxly applied. Certajn in
effect. Package w! th directions post-paid 25 cta.

MASSEY: BEV()LV[NG SHOE HEEL (0.,
824 Broadway, New York.

© 1878 SCIENTIFIC AMERICAN, INC

3.for68 cta. BMITH & CQ., Sole Agents, Palatine, IH,
Thia progorasion is itaced, The public will use due cauti o sk Addre oa shotes
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Alwertisements, -

I[nside rage, eacli insertion - - = 75 cents a line.

Back Puge, each insertion ===%1.00 a line.
l’yn 91 avings may head advértisements at' the same rate
 er line, by measurement, as the_tetter press. ~ Adver-
L8 MUST be.7 at publication office -as early

‘a8 Fridey morning to appear i nemt issue.

IYNIGHT BROS

YALE VERTICAL MILL
Iron Frame ; French Burr; Self-oiling;
SelI-feeding Long Bearings; AdJust—
a.ble-balanceti best arranged, made and
finished, cheapest,
and for quality
and quantity
g ground no superi-

Yor in the world.
Also  the  Yale
Verticaland Hor- |
izontal Steam En- |

mes and Boilers. |

d for Circular.

FOR SALE.—1 Heavgi in. Harrison Vertical Mill, $i60.

1 Extra Heavy 24in. Harrison Vertical Mill, $225,

. YALE IRON WORKS, New Haven, Conn.

ESTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Raffert: ) ENGINEER and MAcmN-
IST. Flax, Hemp, Jute, pe, Oakum, and Bagging
Machinery, Steam Engines, Bo lers, etc. Also Agent for
the celebrated and improved Rawson & Rittinger Hoist-
Engine, I will furnish specifications and estimates for
kinds of machinery. Send for descriptive circular

and price Address
C. TODD,
10 Barclay SI:.. New York, or Paterson, N. J.

~Janvis Gas Consuming Furnace.

- For Setting Steam Boilers, Will burn screenings with
small mixture of soft coal without blower, also green wet
peat. Three boilers set this w:}(y will make as much steam
asfive old way. Address A. F. UPTON, Agent,

oston, Mass.

Steel Castings,

From 14 t0 10,000 1bs. weight, true to pattern. An invalu-

able substitute for forgings, or for malleable irdn cast-

ings re%mrmé %eat stren; d for circular and
rice list to CHESTER ST EL CASTING COMPANY,
LVELINA STREET, PHILADELPHIA, PA.

HAISONS NN CHANuEiBLE GhP LATHE HD< HORK TAMESWAT o
REAT FACILITIES FOR, LARGE 0R MEDIUM mﬂ;ns SFRONTST. Py
tosell our Rubber Printing Stamps. Samples
BlG PA free. Taylor Bros. & Co., Cleveland, O.
25 AN e e S R heTd R SN ssan, N
I'l‘ PAYS to sell our Rubber Hand Printing Stamps.
Terms free. - G. A. HARPER & BRO.. Cleveland, O.

Seentific

American.
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CTUARDIOLA'S
COFFEE & SUGAR MACHINERY
Coffee, Malt, Corn, Cocoa, and Grain-

Drying Machine. Coflee=Hulling and
Poiishing Machines. - Coffee=Washing
Macnine. Helix Sugar Evaporator.
Messrs. C. ADOLPHE LOW & CO.,
Street Messrs. MUNOZ & E\‘PRIELLA, 52 Pme
Street New York, are Mr. Guardiola’s Agents, and they

Il give prompt’ attention to all orders for any of the
bove machines.

Harrison’s System of Grinding!
Illustrated Catalogue Now Ready.
NEW STANDARD FLOURING MILLS.
old Theox'ies Horizontal Grinders, Slow Runners,
Fully Ex lode Fine Flour, High Speed, and Econo-
mical Milling Fully Kstablished.
EW Copy For All.
Millers and Editors please address
E RD HARRISON,
No. 135 Hownrd Ave.

New Haven, Conn.

Cut Brass Gears, listfree. Grant, 104 Beverly St., Boston.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTURED BY Bye pionRockDaue G
SEND FORPAMPHLET.  FITCHBURG MASS.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma.
chines, Packers, Mill Picks, Water Wheel 8, Pulleys. and
Geannz. speclahy adapted to Flour Mills. Send for

logue.
J. T. NOYE & SON, Buffalo, N. Y.

STHEAM PUMPS

FIRS’I‘ PRIZES CENTENNIAL, PHILA, ENNA,
PA BW YORK, BALTIMORE, HOSTON"
Send for crcula.r of recent Kpat ted mprovements.

THE NORWALK IRON WORKS CQ.,
Prices Reduced.

N. Y. STENCIL WORKS, 87 Nassan St., N. Y.
THYSELForigiual prescriptions, either one
of*which is worth ten times the

rice of the book. Gold Medal awarded the author. The
oston Herald says: “ The Science of Life is beyond
w, PARKER, No. 4

Bulfinch Street, Boston, Mass. T H YS EI-F
NEW AND IMPROVED
ENGRAVING PROCESS!!!!

 READ THIS!

S ol0- Qlate @Iﬂ

63 Duane St. New\brk

A new Medical Treatise, ** 1'HE
SCIENCE OF LIFE, OR SELF-PBES-
ERVATION,” a book for everybody.
Price %1, sent by mail

ordinary work on Physiology
ever published.” = An Illustrated
Address

Ps;{mphlet sent FREE.

)Newspapeh &VHook ‘
. lllustrahon

CAVEATS, COPYRIGH'I‘S, TRADE
MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of the SOIENTIFIO AMERICAN, continue to examine
[mprovements, and to act a8 Solicitors of Patents for
Inventors.

" In this line of business they have had OVER THIRTY
YEARS® EXPERIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Speclﬂcatlons,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. - Messrs.
Munn & Ce. also attend to the preparation of Caveats,

‘Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patenis and how
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc. .

Foreign Patents.—We also send, free of charge, a
Synopsis of Horeign Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of theworld. American inventors should bear in
mind that, as a general rule, any invention that is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about ONE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$15; German, $100; French, $100, Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persous desiring any patent
issued from 1836 to November 26, 1867, can’ be supplied
with official copies at reasonable cost, the price de:
pendingupon the extent of drawings and length of
specifications.

Any patent jssued since November 27, 1867, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had by Temitting to
this office $1.

‘Acopyof theclaims of any patent issued since 1836
will be furnished for $1.

When ordering copies, please to remit for the same
as above, and state name of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtammg
United States patents. sent free. A handsomely bound

Reference Book, gilt edges, contains 140’ pages and
many engravings and tables important to every pat-
eutee and mechanic, and is a useful hand book of refer-
ence for everybody. Price 25 cents, mailed free.

Add
™ MUNN & €0,
Publishers SCIENTIFIC. AMERICAN,
- ‘39 Park Row, N. Y.

BRANCH QFFICE—Corner of -F and. th Streets,
Washington, D. C.

. PRESSES.

| mamufacturer. The finest tables, balls, cloth, ¢ues, &c:,

Perfect Substitute for Wood-Cuts.

State where you SaW this.

D Hamm d Dies, for work-
PUNCHING ing Motals, & m *THE STILES &
IgiRKER PRESS & , Middletown,

Bifty |

South Norwa.lk, Conn
MACHINISTS’ TooLls.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue. )

Lathes, Planers, Drills, &ec.

NEW HAVEN MANUFACTURING CO,.,
New Haven, Conn.

HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V.Prest, 1. 3. ALLEN, Prest.
. B, PIERCE, Secy.

OLD ROLLED
SHAFTING.

The fact that this shafting has & per cent. greater
h, a finer finish, and is truer %o gauge, than any

stren
other in use, renders it undoubtedly the most economical
We are also the sole manufacturers of the CELEBRATED

COLLINS’ PAT.COUPLING, and turnish Pulleys, Hangers,
! et c.. of the most approved stgles. Price list mailed on
apvncat on to
!i treet, 2d and 3d Avenues Pittsburgh
190 8. Canal Stroct, Chicago. 111, and Milwyukie. Wis. -
§F 3tocks of this shaf ing in store a.nd for sale by

FULL on, Mass.
GEO. LA ;co 121 ambersst N.Y.

ICROSCOPES §feraved

Opera Gl
cles, Telescopes,

uced Pmces.
cta~
Thermomet:

lasses, ge
ers, Send for
Illustrated Catalogue. R.& J.
21 Chestnut St., Philadelphln

LCOTT LATHES, for Broom, Rake and Hoe Han-

Conn.

dles. 8. C. HILLS, 78 Chambers St. N. Y.

PATENTS AT

AUCTION.

. New York Patent Exchange, Room 11, 55

Regular Monthly Sales the first week of each month, |
by George W. Keeler, Auctioneer, at his salesrooms, '
53 Liberty Street, N. Y. For terms, etc., gddress The

OSITIV
MMOX MEN
SOAXTUT B NVHLVN |
',Iepeeg Ja110g
weq g Pohfidﬂ; 180% on3 de7 g 5t
lxu;aal‘ut s‘uunmpmﬂf

"SJ0)BILIGNT IIIIB SJUlﬂHlH

AURORA BRAle];ElRA.
Established in 1

The only paper circulating in -Brazil 2,000 copies

monthly devoted to Engineering, Science, Agriculture,

M ctures. The great medium of: advertising

American manufacture and machinery to the best ad-

vantage in Brazil. Send for terms to_J. C. Alves de
Lima,%cdibor and Proprietor, Syracuse, N. Y.

.

1878.

BUY THE BEST AT HEADQUARTERS with the celebra- [

ted PHELAN & COLLENDER COMBINATION CUSHIONS,

which will be sold on tables of my manufacture only |

in future, as [ will-not furnish them to any other

rice
ork,

at lowest e and reduced

wces-—send for catalo,
hst. H.

. COLLENDER, 738 Broadway, New
Successor to Phelan & Collender.

CIRCULAR SAW-MILLS, POWDER-KEG
and Wire-drawing Machinery manufactured at
EALD & SONS’,
arre, Mass.

Sendfor prices.'etc.

VERTICAL SCIENTIFIC GRAIN
Mills, and Black Diamond Mill Picks are our
./ specialties. Before purchasing elsewhere
send for price list.

A. W. STRAUB & CO.,
2231 Wood St., Pluladelpliia, Pa.

P BLAISDELL & GO.,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upnght Drills
and other first-class Machinists’ Tools.

LEFFEL WATER WHeaslLS.

With recent improvements.
Prices Greatly Reduced.

7000 in successful operation.
FINE NEW PAMPELET. POR 1877, of
Sent free to those interested.

James Leffel & Co,
Springfield, O.
109 Liberty St., N. Y. City.

" 255 BE I%A TNE%IIVY(;E?EON’

Q.
Hydra?\ﬁic Work%, ﬁru Street, Brooklyn,
Magputactures Pumping Engines for Water Works. In
daily use at 100 stations. Also Steam Pumps, Water

Motors and Water Meters. - See SCIENTIFIC AMERICAN
Sullarllg%tr January 21th, 1877.  Prices largely reduced
July:

1

“ 09
”»o et

Y

Small Tools of all kinds; also GEAR WHEELS,

f MODELS, and materials of all kinds. Castings of
Sma.llLa.thes Engines, Slide Rests, etc. Cataloguesftree.
GOODNOW &

OGARDUS" PATENT tINIVIJRﬁAL ECCFN-“

TFRIC MILLS—For grinding Bones, Ores, Sand, Old
CI'I.IClbleS, Fire Clay, Guanos, 011 Cake, F’eed, (‘orn.
Corn and_Cob, Tobacco, Snuff, ga Sa.]t.s, Roots,
gices. otfee, Cocoanut, Fla'Xsee Asbestos, Mica,

and whatever cannof be ground- bﬁlother mills.
Alsd for Pa.ints Printers’ Inks, Paste Blackin, etc
JOHN W. OMBON, successor to JAME: (gé :
DUS, eorner of White and Elm Sts., New York

AggPS’ FOOT POWER MA-
Diﬂ’erent; machines with which
Builders, Cabinet Makers,
Wagon Makers, and Jobbers
in misceHaneous work can-
compete a8 t0 QUALITY AND
N PRICE with steam power manufac-
turing; = also Amateurs’
MACHINES SENT ON TRIAL
Say where youread this,and send
for catalogue and prices.

W. F. &JOHN BARNES,
Rockford, Winnebago Co., Ill.

FOUNDRY AND MACHINE SHOP FOR
Sale or Rent. We offer at a bargain, our old works,
consisting of three substantial brick buildings sheds,
ample water power and facilities for conducting an iron
or wood worl ng business. Coal, iron, hard s.nd soft
lumber close at hand. Three raiiroads. Addr:

SOUTH BEND IRON WORKS, South Bend Ind.

RAILWAY & MACHINISTS! SUPPLlES

Pat: Lubricant, Bolts, Nuts, W. as ers, Lag Screws, F
Blowers, Jack Screws, Packing; etc.
ALBERT BRIDGES, 46 Cortlaudt St., N. Y.

supplies.

mailed FREE to

all applicants, Iteon-

tains colored plste; m.ensuvingl,

about 150 ‘pages, and full descriptions,

prices and directions for planting over 1200

warieties of Vegetable and Flower Seedl Pl-nu, Roses, Eto.
Invaluable to all. Sendforit.  Addre

D. K. FERRY & CO. Datroxt, Mich,
PERFECT

NEWSPAPER I‘ILE

The Koch Patent: File, for
ma azines, and pnmghlets, has
price reduced. Subscribers to the SCIENTIFIC AM-
ERICA\ and SCIENTIFIC AMERICAN SUPPLEMENT can be
phed tor the low price of $1.50 by mail, or $1.25 at the
Cpuper Heavy board sides; inseription
3 SCE ENTIFI MERICAN,” in gilt. Necessary for
every-one who wishesto preserve]t e paper.

Add MUNN & C0,,

reserving newspapers,
geen recently improved

THE TANITE CO..
STROUDSBURG, PA.

EMERY WHEELS AND GRINDERS.
GEO. PLACE, 121'Chambers St., New York Agent.

H W JGHNS" PATENT

Liquid Paints—all shades, finest inthe world.
Fire ProofPaint, for Wood work, &c.
oof Paint, for Tin Roofs, Iron Work, &e.
Roofing, with white Fire Proof Coating.
Root Coating, for restoring and reservmg old roofs. -
Cements, for etorts, Furnaces, ky Roofs, &c.
am Pipe and Boiler Coverings
Steam Packing, Asbestos Boaris, Fire Proof
Coatings, Sheathings and Roofing Felts, &c.
These articles are ready for use, and can be easil ap-
Eied by any one. Send for Samples, Pamphlets, rice

H.W. JOHNS MANUFACTURING COMPANY
87 Maiden Lane, New York. 3

PHILADELPHIA BRANCH 406 Arch St.
Also | DOWNIE, & CO., Fos
for 8. W. HEM tl‘mu & CO., Columbus, Ohio.
saleby | M M. BUCK & 0., St. Lou
C. A. PARKER & CO, New Orleans
THOMPSON & UPSON, San Francisco.

. SHEPARD’S CEI@EBRA'I‘ED.
$60 Screw Cutting Foot Lathe.

f Foot and Power Lathes, Drill Presses,
i Scroll, Circular and Band Saws

Attachments. Chucks, Mandrills, ’I‘wist
Drills, Dogs Cahé)ers ete. Send for
catalogue of outfits for amateurs or

artisans,
L. SHEPARD & CO.,
88, 90 & 92 Elm
Clncinnatl, 6h10.

No SﬂWﬂllS[' N0 Planing!

50 PER CENT. OF WOOD SAVED.

The lumber, asmanufactured b¥ ur recently patented
Cutting Machines and Seasoning resses, is fully egual,
if not superior, to that sawed and planed We have
in stock, or will cut to order, as desired, Walnut, Ma-
hogan gobpanish Cedar, Whitewocd, etc., of an, g ‘thick-
ness, 1-16t0 3¢ inch, at prices that cannof be ap-
proached outside of our establishment. It needs but
one trial of our lumber to remoyve all prejudice against
cut wood, as the boards, as manufactured by us, haveall
the merits we claim for them, being fully equal to sawed
wood. (JILO W. READ & CO., 186 to Lewis St.,

G
0T JOHN szsm
6 ’%&‘TSLJ%&‘ CHALAGD

herty Street. |

é’f

GHTMAN, 23 Cornhill, Boston, Mass. 29

ress
Puhlishers SCIENTIFIC AMERICAN.

© 1878 SCIENTIFIC AMERICAN, INC

ICE A'L' $1.00 PER TON
‘The PICTET ARTlFlCIAL |CE co,

Room 51, Coal and Iron Exchange, P.0.Box 3083, N. Y.

JENNINGS’ ' CLOSETS
R
BEFK MAN

Dinguran

Pacrs

94 |

Patent Atmusphenc Gas Burner,

"for softenin% paint with Gas. One man removing tw
8 uarefeet paint’in one minute. The ONLY BURNER
1l a will burn with its mout «downward and not heat
A. H WATKINS, 294Harr1son Ave., Boston, Mass.
+* Send for Circular with Testimonials.
50 Elegant Mixed Cards, with name, 13¢.
Agent’soutfit 10c. Seavy Bros., Northford, Ct.
- THE
Seiendific dmervican,
The Most Popular Scientifie Paper in the World.
. THIRTY-THIRD YEAR.
Only $3.20a Year including Postage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-

.teen pages of useful information, and a large number of

ori inal engravings of new inventions and dis overies,
representing Engineering Works, - Steam - Machinery,
New Inventions, N ovelties in'Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etec.

All Classes of Readers find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
nossible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and ‘progress in
every community where it circulates;

Terms of, Subscription.—()ne copy of THE SCIEN-
TIFIC AMERICAN will be sent for one year—b52 numbers— -
postage prepaid, to*any subscriber in the United States
or Canada, on receipt of three dollars and twenty
| cents by the publishers;- six months, $1.60; three
months, $1,00.

Clubs.—One extra copy of THE SCIENTIFIC AMERI-
CAN will be supplied gratis for everyclub of fivesubscribers
at $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

One copy.of THE SCIENTIFIC AMERICAN snd one ¢opy
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid,to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remitis by Posta] Order Draft or
Hgpress. Money carefully placed inside of eavelopes,
securely sealed, and correctly addressed,seldom goes
astray, but is at the sender’srisk. Address all letters
and make all orders, drafts, ete., payable to

MUNN & CO.,.
.37 Park Row NewYork.

HE_“ Scientific ‘American® is printed with CHAS,
ENEU.JOHNSON & CO.’S : -Tenth and Lom-
bard Sts., Philadelphia, and 59 Gold St., New York.






