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IMPROVED PLANING AND MATCHING MACHINE.

The invention herewith illustrated belongs tothe large and
varied class of planing and matching machines, of which
almostevery wood-working shop of medium and even of small
size has a representative tool. It presents the advantages
of strength, compactness in form and design, andeconomy
in room, power, and cost. Tt is adapted to plane and match
hard or soft lumber up to 14 inches in width, and will sur-
face 24 inches wide and upto 5 inches in thickness, by drop-
ping the matcher shafts below the bed. There is a strong,
heavy, and substantial frame. The bearings are perfectly

culars, address the manufacturers, Bentel, Margedant & Co.,
Hamilton, Ohio.

Action of Magnets on Spectra.

M. Choquart, of the French Academy of Sciences, states
that the effect of magnetic influence on the spectra of the
flames of sulphur and selenium is to cause them to pale and
finally to become quite extinguished. On the other hand, the
same influence multiplies the rays and renders more brilliant
the spectra of chlorine and bromine. The effect, says the in-
vestigator, is so rapid as to seem magical. The result of these

The annexed engraving showsitsarrangement. Thestrap
which passes over the shouldersismadein two parts, buckled
together so as to admit of adjusting. To theend is attached
a ring strap of a size to fit around the smaller part of the
pouch; and above, alarger ring strap is attached to encircle
the corresponding portion of the flask. Thereare two straps
more, one of which is secured to hoth ring straps at one side,
terminating in a buckle at the upper strap; and tlie other is
similarly attached, but passes up over the top of the pouch.
The end is then fastened by the buckle just mentioned. The
pouch thus held is prevented from being lost by the tearing

BENTEL, MARGEDANT & C0’S PLANING AND MATCHING MACHINE.

fitted by scraping, and made of the best anti-friction metal
the latter compounded for the purpose by the manufacturers.
The b2arings also have self-oiling boxes, and the steps of
the spindles are also self-lubricating.

The cylinder cutter head is made triangular, of a peculiar
form, and carries three knives. The last though straight,
similar to thos egenerally used, make a drawing cut, thereby
nsuring a very smooth surface even if the material be cross-
grained or knotty. The cylinder has long steel journals, and
on each end a driving pulley, and can be raised or lowered
while in operation. Both cylinder and top rolls are raised and
lowered together by one hand wheel, in planed ways at an an-
gile,in order to keep the belt at the proper tension for any de-
sired thickness of lumber.

The machine is furnished with a newly patented sectional
chip breaker, and an adjustable pressure bar, which holds
the Tumber down so that, as nearly as possible, a uniform sur-
face is presented to the revolving knives of the cutter. The
one piece pressure bar, held by springs or weights, presses
the material only along the whole line of cut or width, and
rests upon salient points or elevations, without allowing for
the warp or sinuosities of the timber. If itis required to
press the material which is in wind in its whole width to the
table, the driven roller in front of the chip breaker is brought
down, but the chip breaker itself only sufficient to bring its
parts in a perfect contact with the whole width of the mate-
rial. Heretofore the pressure bar had to press very heavily on
the work, which made it necessary touse much feeding pow-
er to overcome the resistance. "The feed rolls are weighted
and strongly geared.

The arrangement for changing from a matcher to a sur-
facer is very complete, and the adjustment can be made with
facility. For surfacing wide lumber, the matcher spindle can
e lowered out of the way Dby loosening the adjustable step
ana letting th:2 top of the spindle slide below the table. One
ui the matc!: 'r spindles is adjustable by a crank wrench,
while the other may be placed to suit the width and nature
of the work.

A matcher clip is furnished for preventing splitting and
tearing cross-grained lumber when matching, also a lever to
hold the lumber to the guide when feeding the lumber in.
The matcher heads are made of gun metal and provided with
a full set of cutters. The feed of the machine can. on either
side, be instantly started or stopped.

The invention is covered by several patents secured through
the Scientific American Patent Agency. For further parti-

, | discoveries is to render the deductions from the spectra of

the heavenly bodies only to be accepted with great caution,
as they virtually introduce a new element to be considered in
drawing conclusions from the aspect of the same.

IMPROVED SHOT POUCH SLING.
Mr. William W. Kollock, of Augusta, Ga., has patented,
through the Scientific American Patent Agency (November

/

|| States Navy Department.

off of the rings. The invention seems a useful one, and
doubtless will meet with appreciation among sportsmen ge-
nerally. For further particulars address Mr. E. M. Haber-
shaw, or the inventor, as above.

The Stevens Battery.

A contemporary publishes the following list of offers for
the Stevens battery, or for portions thereof, which was
recently offered for sale on terms which we have already
published:

T. F. Rowland, Brooklyn, N. Y. For the 15 lots, $80,000.

The Chief of Bureau of Construction and Repairs of United
For all the lots, $145,000. This
Did was accompanied with a proviso that, if any foreign gov-
ernment offered more, with the intention of removing the
ship from the United States, then the United States Navy
Department would increase their bid so as to exceed any such
offer, subject, however, to the approval of Congress, which
would have to make an appropriation for that purpose.

John Roach, New York. For total lots, $105,000.

John Stewart, New York. For lots 14 and 15, §3,000.

H. McKay, No. 52 Broadway, New York. TFor total lots,
%50,000,

J. H. Wiggins, New York. For total lots, $60,000.

John F. Feffenly, No. 533 Water street, New York. For
lots 14 and 15, $4,500.

N. Lassar & Sons, Hoboken. For lots 14 and 15, $5,274,
and for lot 1, which consists of the hull, $20 per tun for the
serap iron, and $2,600 for another lot.

A. Pervis & Son, Philadelphia. For lots 1 to 14, $52,000,
and for lots 14 and 15, $52,000.

‘We have often read of the value of workmanship, and
how raw material worth a few cents a pound may be, by
skillful manipulation, changed into watch hairsprings worth
their weight in gold or microscope objectives more precious
than diamonds; but here we see that, in the estimation of
would-be purchasers, the value of a vessel that cost millions
of dollars, expended with a vast amount of the highest engi-
neering talent, is not over $145,000 in any cas~, unless some
other governmentthan our own wants it; and then the im-
portance of the vast structure to our mavy will be allowed
to magnify the price indefinitely. Solomon said, ages ago:

17, 1874), a novel and simple shot pouch sling, by means of
which the pouch may be conveniently carried in such a man-
ner that it eannot become detached and lost, and so that it

will always be in handy position for loading the gun.
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‘It is nought, it is nought, saith the buyer; but when he
hath gone his way, then he boasteth.”

I. C. 8AYS: ““ A one-line advertisement in the SCIENTIFIG
AMERICAN paid me fifty-three dollars and fifty cents,”
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THE VACUUM AN ABSOLUTE NON-CONDUCTOR OF
ELECTRICITY.

The passage of electricity through rarefied air constitutes a
well known experiment in the lecture room of physical sci-
ence. The oldest style of performing it is to attach, by
means of a stopeock connection, a long glass tube to the air
pump, each end of the tube being provided with brass caps.
The electricity may be made to flow through its interior as
soon as the exhaustion of the air has proceeded to a certain
extent ; then a most beautiful exhibition is produced in the
dark, resembling the aurora borealis; hence such a tube is called
an aurora tube, and the aurora borealis has been ascribed to
a discharge of electricity from the polar regions to the equa-
tor, through the stratum of rarefied air above the clouds.
Anothel form of this experiment is the so-called electric egg,
which differs from the preceding in nothing hut that, in place
of a long tube, an egg- shaped glass globe ix employed, into
which brass knobs or points project from both ends.

Lately this same experiment hasbeen modified, so that the
vessel filled with rarefied air is alwaysready for the experi-
ment. Gassiot and Geissler first conceived the idea of manu-
facturing small and large glass tubes, melting pieces of platin-
win wire into their extremities, so as to introduce the electric
current, exhausting the air in them to the proper degree, and
then sealing them hermetically.

As it had been found that rarefied gases of different natures
produce different colors of light in the dark when the electric
current was passed through them, and later that different
kinds of glass and liquids, when illuminated in this way,pro-
duced a great variety of effects (due to fluorescence), a very
cxtensive assortment of these tubes was soon in the market;
and they may now be bought, under the name of Geissler

tubes, from the dealers of p]lilo“Ophi(‘ﬂl instruments in our:

large cities, at different prices, varying according to their size
and the elaboration of their construction.

"~ Experiments prove that electricity is retained on the
surface of bodies by the presence of the atmosphere, which
is an isolating substance; and that when its pressure de-
creases, the escape of electricity becomes easier; while, in a
good vacuum, tlie resistance to escape becomes zero, and
the glectricity flows off and cannot be retained at all.
has for a long time been the accepted theory, and is still ;

taught in most text books on physics, and is believed in by
most electricians; but that it is an error was proved by
Bécquérel, Hawksbee, Gray,and Snow Harris, as they showed
that even the weakest electric discharges could be retained
in vacuo. Bécquérel even went so far as to show that the
charge was retained for fifteen days, provided that the va
cuum was so perfect as to be equal to a mercurial pressure of
one millimeter (the twenty-fifth part of an inch); and he con-
cluded that, in a perfect vacuum, the body would retain the
charge for ever: in other words, that electricity could not be
transmitted through an absolute vacuwy.

This !

Du Monce] in hlS lately published French work on the
Ruhmkorff coil, gives an account of his experiments in pass-
ing a powerful electric current through a tube in which the
air was being more and more rarefied, and states that, when
{ the vacuum was made very nearly perfect by the continued
operation of a good air pump, the passage of electricity
through the tube continually diminished ; so that at last,when
the pressure had decreased to less than a half millimeter (one
fiftieth of an inch), the light had almost disappeared, while
tests proved that very little electricity passed; when, how-
ever, a little air was gradually admitted into the tube, the
electric current was re-established, and the light appeared
again.

Gassiot was the first who attempted to make an absolute
vacuum, deprived of all traces of air or gas. He first made a

with mercurial vapors. He did not, however, succeed in this
way, as the vacuum thus made always contained traces of air
or gas. He tried then another method; he filled the vacuum
with pure carbonic acid gas; and after exhausting by the air
pump, he left the remnant to be absorbed by caustic potassa,
which, by its well known great aftinity for this gas, removed
the last traces. He produced in this way a vacaum much more
perfect than any one ever did before; while his manner of
procedure allowed the experiment to be extended over several
days, and even weeks. When the vacuum had been made
with the air pump on carbonic acid, an electric discharge,
which, in the air, would not pass over a distance of half an
inch, traversed twenty inches with the greatest ease. In pro-
portion as the vacuum became more perfect by the absorption
of the carbonic acid, the discharge tended to fill the tube with
a more and more pale luminous vapor. The vacuum becom-
ing more perfect in the course of several days,the luminosity
became confined to the sides, where the platinum wires,
which conducted the electricity, entered into the vacuum;
and a certain space, half way, became dark,and this darkness

9 | extended itself, so that, in a tube of twenty inches length, it

occupied nearly ten inches. When a galvanometer was placed
in the circuit, it indicated that there was no longer a constant
discharge as before, but occasionally alternate discharges:
when also the tube showed light flashes, and the so-called
stratification of the light. When at last the absorption went
on, and formed a perfect vacuum, perfect darkness was ob-
tained in the tube, and no trace of light showed itself, even
with strong electric charges, while neither the galvanometer
nor an ordinary vacuum tube, when introduced into the cir-
cuit, would manifest a trace of any current, notwithstanding
that this other ordinary vacuum tube showed luminosity with
feeble currents. From all this, it is therefore evident that it
is practically demonstrated that the absolute vacuum is not
only a non-conductor, but that it is absolutely impenetrable
by electric discharges.

De la Rive studied the phenomena observed. As soon as,
during the attempts to pass the electric current, a small
amount of gas is introduced, corresponding with a mercurial
pressure of 1 millimeter (;4 inch), he found that the phe-
nomena vary, according as the gas is admitted near the posi-
tive or the negative side; and he gives a very detailed descrip-
tion of the so-called stratification, the succession of colors,
the rose-colored mist, etc., phenomena which are always re-
peated under the similar circumstances, depending, of course,
upon certain laws governing the relation between the electric
and luminous vibrations.

The writer of this article possesses a strong glass tube in
which, after the method of Gassiot, the vacuum has been pro-
duced by the absorption of carbonic acid. The ends of the
platinum wire intended to introduce the electric current are
only one quarter inch distant from each other. But not-
withstanding this short space, the strongest possible charge
cannot be made to traverse this distance of vacuum, while
the same charge will pass through a distance of six inches in
common air, and of as many feet through a glass tube in
which the air is rarefied. In the Stevens Institute, Hoboken,
the experiment with a similar tube can be shown to any visi-
tor, and excites the surprise of many who still persist in the
faith in an electric fluid, notwithstanding they have aban-
doned the doctrine of a caloric fluid, being advanced enough
in their ideas to be satisfied that heat is a mere mode of mo-
tion of ponderable matter.

not produce a single experiment upsetting the old doctrine of
a caloric fluid,so conclusive as the experiment above described.
Nobody has ever succeeded in producing an empty space or

cannot be of the nature of a fluid, as a fluid would not be
arrested by a vacuum. It proves that electricity must he a
mode of motion (wave vibration or molecular rotation) of pon-
derable matter, which cannot be propagated except by such
matter, and will be as effectively arrested in its propulsion,
when ponderable matter is absent, in the same way as is the
the case with the sound waves when the medium by which
they can be transmitted is wanting.

o
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DON'T KISS THE BABY!

The promiscuous kissing of children is a pestilent practice,
We use the word advisedly, and it is mild for the occasion.
Murderous would be the proper word, did the kissers know
the mischief they do. Yes, madam, murderous; and we are
speaking to you. Do you remember calling on your dear
friend Mrs. Brown the other day, with a strip of flannel
round your neck? And when little Flora came dancing into
the room, didn’t you pounce upon her demonstratively, call
her a precious little pet, and kiss her? Then you serenely

© 1875 SCIENTIFIC AMERICAN, INC

barometer of the easily fusible alloy made of lead, tin, bis- ,
muth, and cadmium, which melts below 150° Fah., contains |
no mercury, and which would not contaminate the vacuun :

1 Now the fact is that the whole science of thermotics can- |

vacuum through which heat could not pass; but having done !
so for electricity, it proves conclusively that this subtle agent !

proceeded to descrlbe the dleadful sore throat that kept you
from prayer meeting the night before. You had no designs
on the dear child’s life, we know; nevertheless you killed
her! Killed her as surely as if you had fed her with strych-
nin or arsenic. Your caresses were fatal.

Two or three days after, the little pet began to complain
of a sore throat too. The symptoms grew rapidly alarming:
and when the doctor came, the single word diphtheria sufficed
to explain them all. To-day a little mound in Greenwood is
the sole memento of your visit.

Of course the mother does not suspect, and would not dare
to suspect, you of any instrumentality in her bereavement.
She charges it to a mysterious Providence. The doctor says
nothing to disturb the delusion; that would he impolitic, if
not cruel : but to an outsider he is free to say that the child’s
death was due directly to your infernal stupidity. Those are
precisely his words: more forcible than elegant, it is true;
but who shall say, under the circumstances, that they are
not justifiable? Remember

¢ Evil is wrought by want of thought
As well as by want of heart.”

It would be hard to tell how much of the prevalent sick
ness and mortality from diphtheria is due to such want of
thought. As a rule, adults have the disease in so mild a
form that they mistake it for a simple cold; and as a cold is
not contagious, they think nothing of exposing others to
their breath or to the greater danger of labial contact. Tak-
ing into consideration the well established fact that diphthe-
ria is usually if not always communicated by the direct trans-
planting of the malignant vegetation which causes the dis-
ease, the fact that there can be no more certain means of
bringing the contagion to its favorite soil than the act of
kissing, and the further fact that the custom of kissing chil-
dren on all occasions is all but universal, it is not surprising
that, when the disease is once imported into a community, it
is very likely to become epidemic.

It would be absurd to charge the spread of diphtheria en-
tirely to the practice of child-kissing. There are other modes
of propagation, though it is hard to conceive of any more di-
rectly suited to the spread of the infection or more general in
its operation. It stands to diphtheria about the same rela-
tion that promiscuous hand-shaking formerly did to the itch.

It were better to avoid the practice. The children will not
suffer if they go unkissed; and their friends ought for their
sake to forego the luxury for a season. A single kiss has
been known to infect a family; and the most careful may be
in condition to communicate the disease without knowing it.
Beware, then, of playing Judas, and let the babies alone.

Py
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POSTAL DETECTIVE SERVICE.

It is rather more the custom to abuse the officials of the
post office, for losses, irregularities, and other difficulties
happening in the mails, than to give them credit for their
skill in the detection of crime and recovery of missing pro-
perty. We hasten, therefore,-to put on record a recent in-
stance of a prolonged search forlost money in which we have
Deen directly interested, and which has resulted in a remark-
able and praiseworthy success on the part of the post office
detectives. On the first of May last, a correspondent in a
village in Louisiana mailed a registered letter to this office,
and enclosed therein the sum of sixteen dollars. The missive
failed to reach us, and we notified both our correspondent and
the post office authorities. The latter placed the case in the
hands of special agents, and for the past seven months the
detective officials have been actively at work tracing the lost
missive. We, and doubtless the sender of the money, had
given up hope of its recovery, and hence our astonishmnet
was all the greater at the reception, a few days ago, of a
terse communication, signed L. M. Terrell, Superintendent
Railway Mail Service, Fourth Division, and dated from Chat-
tanooga, Tenn., citing the above facts, and stating that the
writer had arrested the guilty party, and recovered the funds,
which we found enclosed. \When the immense number of
letters which pass through the mails is considered, this re-
gaining of a single missive, the abstraction of which had pro-
bably been carefully concealed, exhibits a brilliant piece of
detective ability. which redounds highly to the credit of our
postal service.

~a»
TEMPERATURE OF IGNITION OF CHARCOAL.

Some months ago, as our readers will remember, an in-
teresting discussion arose in our columns in reference to the
possibility of igniting charcoal or over-seasoned wood, by the
heat radiated from steam pipes. A well known engineer
stated that he had collected conclusive evidence, proving the
possibility of fires occurring in consequence of the ignition of
wooden beams by contact with steam pipes, in cases where
the wood had lain for a long time in contact with the pipe,
and had thus been submitted to a process of charring at a very
low temperature. We stated at the time that we were not
convinced of the possibility of such action by any evidence
which had then been given, and asked for more proof.

It is a well known fact that the lower the temperature at
which charring occurs, the lower the temperature of ignition.
The question is, however, whether the temperature of char-
ring can ever become so low as to cause the temperature of
ignition to become equally low, or nearly as low. Insuch
cases as were above referred to, it was supposed that the
wood lay in contact with the steam pipe for months, or even
vears, and that finally the wood, having become thoroughly
charred, actually took fire at steam heat.

We have some evidence which has just been received,

{ which may assist in settling the question, and in setting at

rest the apprehensions of the authorities of our insurance
companies, who are now acting upon the assumption that the
possibility of this sotrce of fire is so well supported by evi
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dence that they are justified in imposing very severe restric-
tions upon the use of steam pipes.

Mr. Robert Harper, some time ago, contributed, to the col-
lection of the Engineering Department of the Stevens Insti-
tute of Technology, a piece of wood, which, as he states,
‘¢ stood during sixteen years and one month on top of and in
contact with a one inch steam pipe, containing steam at fifty
pounds in cold weather, used for warming the First United
Presbyterian Church of Hoboken, N. J.” The wood seems to
be spruce. It is well seasoned, but no sign of injury or of
charring is perceptible, and there is nothing to indicate that it
might not have remained on the steam pipe an indefinite
length of time without injury.

The accompanying diagram is interesting, and ~ives valu-

able evidence in this connection. Ve gave, at the time when
this subject first came up, a table showing the temperatures
of preparation and the corresponding temperatures of ignition
of charcoal for a wide range on the scale.

Mr. Stahl, a student of the graduating class of the Stevens
Institute of Technology, has prepared for us, at the request
of Professor Thurston, this diagram, in which the vertical
scale is one of temperatures of preparation and the horizontal
scale is one of temperatures of ignition, and the curve shown
contains the points of correspondence as given in our table.

It will be seen that the curve is apparently nearly hyper- |

bolic. The lowest temperature of preparation was 500° Fali.,
but it is seen at a glance, even that at 350°, the temperature
of steam under a pressure of over 125 1bs. per square inch,
the temperature of preparation and of ignition cannot coincide
unless some marked change of law should occur at so low a
temperatare, carrying the curve, which here represents that
law, abruptly inward to reach the point A. We need hardly
state that such a phenomenon would be quite improbable, and
is probably impossible. Our "readers will find this little dia
gram very interesting and instructive,
SCIENTIFIC FACTS AND SPECULATIONS.

Addressing a [lasgow society the other day—his subject
being the relations of Science to religion—the Earl of Shaftes-
bury was pleased to be very patronizing to Science. No pos-
sible harm could come to his hearers’ faith, he assured them,
through the advancement of true Science. The speculations
of scientific men might be misleading and mischievous, but
facts never; and the function of true Science was simply the
observation and registering of facts. Therefore, if he had
the wealth of Glasgow, he would send fifty thousand pounds
to Max Miiller to help on his explorations at the fountain
head of Aryan civilization. The learned professor’s opinions
on many things were far from sound; nevertheless, he was
doing good work and ought to Le encouraged. For like rea-
sons, this champion of English orthodoxy would send another
quarter of a million dollars to Professor Tyndall, and say to
him: ‘¢ Accumulate your facts; I don’t care about your theo-
ries, but turn your powerfulintellect to the pursuit of facts.”

The evil that men do lives after them; and probably the
worst legacy left by Francis Bacon—that pretender in Sci-
ence, time-serving politician, insidious lawyer, corrupt judge,
treacherous friend, and bad man, as Dr. Draper justly styles
him—is this very theory of Science which Earl Shaftesbury
echoes. According to this school of superficial thinking, the
man who turns his powerful intellect to the recording of the
temperature of the air, the direction of the wind, and the
state of the sky three times a day is a meteorologist worthy
of the name; but the man who leaves the recording of
facts to other men, or to automatic machinery, and busies
himself with suggesting and testing hypothetical interpreta-
tions of the recorded facts is a mere theorist, not to be acknow-
ledged by ¢‘ true Science.” Similarly, the greatest astrono-
mer is he who makes the greatest number of observations
and discovers the most asteroids or comets ; the greatest geo-
logist, he who finds the most fossils. To seek the law within

the law, by investigation guided by hypothesis, is to destroy '

one’s right to the title of a true son of Science!

It is the fallacy of the French Academy, which rejected
Darwin as an unscientific theorist because he turned from
the blind accumulation of facts to the development of an hy-
pothesis whereby to account for the facts. The very impor-
tant truth that Darwin’s hypothesis had given life to millions
of otherwise fruitless facts, and still more had given purpose
and direction to the observations of hundreds of naturalists,
thus accomplishing more for the substantial enrichment of
natural history than all their Academy had ever done, was
ntirely overlooked.

WWe aye far from deprecating the accumulation of facts.
No great trath was ever discovered without them, and the

| masters of Science have ever been zealous in their pursuit.
{ But their service to Science did not end in barren observa-
! tions, nor were they made at haphazard. In every case where
great discoveries were the result, point and purpose were
given to their investigations by hypothesis. Indeed, there
can be no true inductive investigation without a marriage of
hypothesis and experiment; and it is by such investigations
only that Science has come to be what it is. The secret of
the successful career of Faraday lies not less in his fertility
in inventing hypotheses than in his patient observation and
conscientious determination to prove all things. Without
his genius forguessing, he would never have been able toadd
so much to our knowledge of electricity and magnetism. The
first observer of the transit of Venus tells how he tried
theory after theory, in order to discover one in accordance
with the motions of Mars. So, too, Kepler submitted guess
: after guess, hypothesis after hypothesis, to computations of
infinite labor, in determining the laws of planetary distance
and motion. The writings of every great man in Science
afford confirmation of the necessity of hypothesis in the pur-
suit of facts, as well as in the pursuit of scientific truths.
But probably there cannot be found in the whole history of
Science a more striking example of the worth of investiga-
tion guided by hypothesis, and the worthlessness of investi-
gation without such guidance, than is afforded by the labors
of Sir Isaac Newton. In his case we may see a great man
studying chemistry, unaided by any theory: studying the
phenomena of light under the influence of an utterly errone-
ous hypothesis: and again, incited by a bare suspicion that
i the attraction of the earth might extend as far as the moon,
spending his ripest years mathematically testing hypotheses
of the most stupendous reach, having for their object nothing
less than the laws of the physical government of the solar
system, if not of the Universe.

It is easy toimagine how a patronizing Earl of Shaftesbury,
a brother alchemist, a Baconian philosopher, might have
reproached him for wasting his precious time in theoretical
investigations, advising him to stick to his laboratory and
bend his powerful intellect tothe accumulation of facts. But
what says history of the days and nights which he spent in
his laborious chemical experiments?

*“ While his hypothetical and deductive investigations have
given us the true system of Nature, and opened the way in
almost every one of the great branches of natural philosophy,
the whole results of his tentative experiments are compre-
hended in a few happy guesses given in his celebrated ¢ Que-
, ries.””

Aided by the insight into the principles of Nature which
chemical theory affords, the student of to day is able to dis-
cover more useful facts in a year than Newton could in a
lifetime. So itisin every department of Science; and though
weak men are apt to mistake hypothesis for final truth, rest-
ing on it instead of using it as a means of further progress,
the hypotheses formed by powerful intellects are the step-
ping stones of true Science, without which there could be no
advancement. If it were possible and necessary to confine
our great men to one department of their work, we should
| therefore say, not ‘‘ accumulate facts,” but ‘“give us theo-

ries. There are men enough, of smaller caliber, to observe
and register : men enough to test your hypotheses and to fol-
low their lead; do you give us theories. The guesses of
genius are more valuable than the demonstrations of medi-
ocrity.”

Fortunately, however, there is no great need of such divi-
sion of labor. Genius for sound hypothesis is very apt to be
seconded by superior skill in devising means for subjecting
hypotheses to the test of experiment.

P
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SEEING THROUGH COLORED GLASSES.

A child, or an adult not accustomed to critical observation,
looks through a bit of colored glass, and straightway declares
that it makes everything green, or blue, or red, as the color
of the glass may be. The first impression is that the glass
somehow throws a flood of colored light upon the scene ; and
such, for many ages, was the universal belief.

The ancients explained the phenomena of sight by suppo-
sing that the eyes shot forth rays which passed through space
to the objects seen: that they saw by means of these rays,
much as one might explore by touch the bed of a pond by
using material rods. From this standpoint there could be no
apter explanation of the action of colored media than to say
that they changed the character of the rays proceeding from
the eye, and so changed the aspect of the objectslooked upon
through such media. Nearly eight hundred years ago this
view was shown to be erroneous by the Mohammedan philo-
sopher Alhazen, who taught the true theory, since adopted
by the christian world, namely, that the light proceeds from
the object to the eye. The old theory is practically forgot.
ten; yet its influence is still seen in common speech. 'To
most people a colored glass colors a landscape by adding
color to it, though it is well enough known that it really
takes more or less away from the color of the several objects,
or at least the most of them. Even educated people will say
! that a green glass, for example, gives its color to objects seen

through it. More than that, they will say, as Professor Clif-
ford does in his able essay on the Philosophy of the Pure
Sciences, printed in a late number of the Contemporary Re-
tiew, that a colored medium will give its color to ceerything.
Thus: “If a man had on green spectacles, he would see
everything green. And if he found out the property of his
spectacles, he might say with absolute certainty that every-
thing he saw, without exception, would be green,”
| Surely Professor Clifford can never have looked through a
| pair of green spectacles! It is equally sure that he could
have given no thought to the actual phenomena of color in
writing the illustration we have quoted, elge ks wewld have
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stayed his hand. Even if it were possible to make a glass
which would be transparent to all green rays and opaque to
all others, the asserted result would not happen. All things
would not look green through it, but only those which emit-
ted or reflected green light.  All objects colored red, orange,
yellow, blue, violet, or showing any combination of these
hues, would furnish no rays capable of passing through the
supposed glass, and would consequently look black, not
green.

But the transparency of colored glasses is marked by no
such exact chromatic limits, so that the effect of them is still
less likely to be as Professor Clifford assumes, as any one
may readily see by looking through a pair of green specta-
cles. If the observer has paid but little attention to the mat-
ter before, he will be surprised to see how slightly the natu-
ral aspect of things is affected by the glasses. Still more
will he be surprised to see how many objects show neither
their natural tint nor the tint of the glasses, but a color bear-
ing no apparent relation to either. We happen to have on
our table samples of red, green, and blue glass. Probably
the colors are as perfect as glass can be made to receive, yet
neither specimen shows a pure color. For instance, all allow
a little yellow light to pass through them; the green trans-
mits blue rays quite freely, and the blue glass fails to arrest
some of the red rays. Seen through the red and green to-
gether, the golden clouds above the setting sun show a pale
canary-yellow tint, and so does a bright white cloud in an-
other part of the sky. Through the blue glass, the golden
clouds have a fainter hue, approaching orange, vet are dis-
tinctly visible. The clouds change to orange, then to red.
No change can be observed through the green glass, save a
gradual fading, the clouds becoming invisible when they
have attained their brightest tint of red, the green glass being
opaque to all rays below the yellow. Throughthe blue glass,
however, the reddening sky grows purple, the final hue being
exceedingly rich and beautiful. Through the red glass, the
sky appears lurid, like the reflection of a great fire. The blue
glass seems perfectly opaque only to green and yellow ; the
green is opaque to red rays alone, the red glass to green only.

These observations give a clue to the changing hues of col-
ored objects when looked at through the several glasses in
bright daylight, a few instances of which may be cited to
show how widely Professor Clifford’s assertion varies from
tact. The salmon-colored cover of the Contemporary looks
yellowish brown through green glass, and a dead brown
through blue. Through the red it shows the palest possible
orange tint. A yellow envelope shows a brighter vellow
through the green glass, bright orange through red glass,
and salmon color through blue. Some cherry colored silk
appears a lustrous brown through green glass, pale pink
through red, and an almost invisible purple through the blue.
A piece of light blue silk appears a light drab through green
glass, a pale brown through red, and bluish gray through
the blue glass. Ared spot in the carpet seems brown through
green, pale red through red glass, and wine color through
blue. A deep green band on a water pitcher shows lead color
through the green, slate color through red, and brown through
blue. Curiously, any color in the glass, instead of enhancing,
as one would naturally suppose, the corresponding color in
objects, invariably makes it less bright and clear. It is only
as objects emit or reflect white light that their color ﬂl;-
proaches that of the medium through which they are seen,

-
Single Rail Steam Towage on the Belgian Canals.

We learn from the Moniteur Industriel Belge that a sys.
tem of steam towage is about to be established on the Bour-
gogne canal, over a distance of about 150 miles. The tow
path will be laid with a single rail weighing some 16 pounds
tothe yard, and fixed on traverses placed 3-2 feet apart,
The locomotive has four wheels, two of which are placed
directly along the axis of the vehicle, one in advance of the
other, and two, one at either side. The former pair are di-
recting, the latter driving,wheels. The directing wheels are
grooved, and fit the rail: the others have rubber ties which
give purchase on the macadamized road,and which press
thereon only to the extent of 007 pounds per square inch. By
means of simple mechanism, the weightof the machine may
be thrown either upon the driving or directing wheels ;;t
will. In the first case the maximum and in the last the
minimum of adherence is obtained, to suit the conditions of
a loaded or an empty boat. A single road is to be used, with
relay engines provided at suitable distances. Each locomo-
tive towsoneboat; and when a meeting takes place of two
traveling in opposite directions, the engines change hoats
and retrace their paths.

This single rail system has already been satisfactorily
tested for short distances on the Belgian Canals, and the pro-
jector,M.Larmangat, has obtained a government concession for
its extended construction for forty years. The locomotives
are to weigh 4 tuns each, and will travel at the rate of 81
miles per hour, with full boats carrying, a cargo of 150
tuns each.

Proposed Utllization of the Hudson River Sources.

The Legislature of New York, last year, ordered a survey
in order to determine whether the immense accumulation of
water on the great Adirondack plateau could be held in re
serve and drawn upon as needed for State purposes. A re-
port on the subject has recently appeared, from which we
learn that this storage can be safely and economically effect-
ed. At the present time this water runs to waste, and is
productive of much damage during the spring freshets. If
confined, it could be obtained in sufficient quantities, when
needed, to supply deficiencies in the river during the dry

summer season for at least one hundred days.
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THE UNDERGROUND RAILWAY, NEW YORK CITY.
NUMBER VIIL

Continued from page 402.

The centering for the great 68 feet arch near 95th street,
shown in the engraving in our last article, page 402, was put
up and the arch turned while the trains were constantly
passing and repassing beneath it. The centering was of
itself a considerable work. In Fig. 17 we give an elevation
thereof. It consists of a series of framesor ribs placed 5 feet
6 inches apart, from side to side. The back piece of the frame
consists of two polygonal frames of boards 9x 38 inches, so
arranged that the boards of one framebreak joints with those

of the other, the joints, as usual, being in the direction of the

end of the back piece rests. The other vertical support,10x 6
inches, single, is placed nearer the center of the tunnel, and
rises to the back pieces. The inclined shore, 12x 6 incbes,
starts from the foot of this lattershore, and rises to the under
side of the horizontal tie, where it abuts against a straining
beam 4x6 inches, placed underneath this latter. These
shores are strengthened by string pieces, 2 x 9 inches, double,
and rest upon a sill placed transversely to the axis of the
tunnel. Under this sill, and resting upon longitudinal tim-
bers, 8 x 6 inches, are the wedges (three sets for each end of
the rib) by which the frame iskeyed up. Thelaggings are 3
inch plank.

The frames are braced together by two beams, 8 x 12 inches,
placed horizontally across the upper side of the horizor:tal tie
beam, and also by six other beams (three for each end of the

ot oF TiEBEAM A
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the clear, and the hight 16 feet 8 inches. The arches are
semi-circular. Their centeris 36 feet east and west from the
center of the central tunnel. This latter has a span in the
clear of 27 feet; and as the side tunnels have each a span of
16 feet, we have, for the thickness of the rock walls separat-
ing the side and central tunnels, 14 feet 8 inches. The mid-
dle tunnel is unlined, but the face of the rock is trimmed off
to a very fair degree of smoothness. The two side tunnels,
however, are each of them lined with brick 16 inches thick,
and the space between the rock and the brick filled in with
concrete.

The ventilation is effected through circular shafts sunk
over the summits of these tunnels, at the usual distance
apart. These shafts are lined with brick 16 inches thick,
and are 6 feet in diameter in the clear, and coped on top with

SECTION AT C.D.

Fig. 17—THE UNDERGROUND RAILWAY IN

radius of curvature, which, for the intrados of the 68 feet
span, is 44 feet 5 inches. The back piece is strengthened and
prevented from spreading laterally by a compound horizontal
tie beam, composed of four beams 10 x 3 inches, placed in pairs
and joined a little to one side of the center by a spliced joint,
as shown in Fig. 17. 'This tie beam is placed a little above
the springing line. Quite close to the crow is also placed a
straining beam, 6 x 6 inches, single, supported by two inclined
struts, 8 x 6 inches, single. The long horizontal tie beam is
connected with the back piece by one vertical and four in-
clined ties, each composed of two pieces of timber which
clamp the back piece and tie between them. The dimensions
of the beams of the vertical tie, which is placed in the center
of the span, are 9 x 2 inches, and those of two of the inclined
ties, 9 x 3 inches. These ties are braced by single beams, 6x 6
inches and 8x 6 inches, placed in such wise as to convey the
pressure on the back piece directly to the points of support
of the frame. These supports are so arranged as to leave
sufficient room for the passage of trains. They consist of
three beams for each end of the rib, two vertical and one in-
clined. One of these, 6 x 6 inches, is placed upright against
the abutment, a horizontal beam 8 x5 inches, on which the

&
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Fig. 18.—THE UNDERGROUND RAILWAY IN

NEW YORK—CENTERING OF THE GREAT ARCH, FOURTH AVENUE, NEAR 95th STREET.

rib), placed, one along the backs of the vertical shores, and
two along the backs of the inclined shores. On the outside
of theselatter supports are placed inclined beams, 8 x 6 inches,
which bind the frames in setsof threc, the beam passing from

feet and the radiusof the intrados 31 feet, differfrom the ribs
-just described in that they want the vertical shores and the
ties joining it with the back piece. The inclined shore in
this case rises from the foot of the abutment.

The rock tunnels commence at 92d street and extend to the
north side of 94th street, a distance of some 550 feet. It will
be remembered that at this point on the road was the old
rock tunnel. This tunnel now forms the large central tun-
nel, and on each side ot it was excavated a single tunnel.
The three tunnels as they now exist are shown in cross section
in Fig. 18, The two single tunnels are 18 feet high from the
railroad grade to the top of the arched roof, and 18 feet 8
inches wide at the bottom: or, allowing 32 inches for the

thickness of the two side linings, the span becomes 16 feet in

FOURTH AVENUE @RALE
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NEW YORK.—THE ROCK TUNNELS, FOURTH
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the foot of the shore of one rib across the middle of the shore .
of the second to the top of that of the third rib. From here
another beam passes to the foot of the sixth rib, and so on.
The ribs at the end of the tunnel, where the span is fifty

“pene-hammered granite coping 10 x 18 inches, surmounted by

an iron railing. During the excavation of the tunnel, these

' ventilating shafts served also as working shafts, the head-

ings being carried forward north and south from the bases of
them, and the excavated rock raised to the ‘surface by a small
steam engine. .

The blasting was done in the most careful manner, the
charges in the neighborhood of the dividing wall being so
regulated as not to injurethem in any manner. The drilling
was done partly by hand and partly by steam, and the amount
of rock thus excavated was, in the tunnels, 25,406 cubic yards ;
in the open cut, 37,200 cubic yards.

-
Singular Cause of a Boiler Explosion.

The tube of a boiler recently exploded in a foundery at
Liége, Belgium, caused, as shown on examination, by the
corrosive action of ferrous sulphate and sulphuric acid, de-
rived from the sulphur in the coal fuel. The discovery
strongly points to the necessity of carefully and frequently
cleaning the forward portions of the boiler tubes, and
other parts which do not -come in direct contact with the
flame.

o
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ROAD AND FARM LOCOMOTIVES AND STEAM ROAD
ROLLERS.

The newest types of Messrs. Aveling and Porter’s steam
road roller and road and farm locomotives are illustrated on
this page, the steam roller particularly presenting many im-
provements when contrasted with the well known roller of
Messrs. Aveling and Porter’s manufacture whichhas already
been illustrated in the SCIENTIFIC AMERICAN. As nearly
as practicable, the steam roller is now made to conform in
design and construction to the successful and extremely sim-
ple road locomotive of this eminent firm. The heavy turn-
table and steering apparatus of
the old pattern roller is
avoided, and the weight thereot
is added to the rolling wheels, the
thickness of whose tyres is now
14 inches, instead of 2} inches, as
leretofore. The durability of the
wheels is thus increased twofold.
One man only is required for the
entire control of theroller,in place
of two, and therunning expenses,
including coal, oil, and wages, are
by this arrangement reduced to six
dollars per day for the 15 tun size.
The consumption of fuel is less
than in the old style of roller; the
boiler and engine are larger and
more powerful; the number of
wearing partsis fewer; and more-
over, the first cost of the machine
is materially less.

Now that the steam roller hax
become a recognized necessity in
the practice of good road making,
this improvement and reduction in
cost will be acceptable to the large
number of corporations and con-
tractors requiring such machines.

The engraving of the road and
tarm locomotive is taken from one
of Messrs. Aveling and Porter’s
recent manufacture. In general
construction it does not differ ma-
terially from the engine of this
firm which gained the first prize
at the latest trials of traction en-
gines by the Royal Agricultural Society of England. Insome
of its minor details,alterations have been made which add to
the success of the locomotive. Messrs. Aveling and Porter
have built upwards of a thousand road and farm locomotives,
and they have gained first prizes with them at the Interna-
tional Exhibitions of London, Paris, and Vienna.

The variety of uses to which theselocomotives are applied,
including plowing, thrashing, and the removal of heavy ma-
terial, induces a large and extensivedemand, which has never
been so great as at the present time. Mr. A. T. Stewart, at
his Garden City, Long Island, has adopted the Aveling and
Porter road locomotive, and i‘s success has been remarkable

in plowing, thrashing, haul-
ing, and the uprooting of large
trees. Mr. Hinsdale, Mr. Stew-
art’s manager at Garden City,
speaks very highly in its praise.

Messrs. Aveling and Porter’s
agent in New York city is Mr.
W. C. Oastler, 43 Exchange
Place.

—_——
Gas tfrom Sewer Refuse.

A novel and apparently im-
portant utilization of sewage
has recently been successfully
put in practice in Breslau, Ger-
many. Mr. Alfred Sendermann
announces that from this waste
he has obtained an excellent illu-
minating gas, and this on a scale
sufficiently great to warrant the
belief that the plan might be ex-
tended to meet the requirements
of large communities.

The apparatus, which is built
underground, consists in a large
reservoir in which the material is
collected and thence run off to re-
torts located at a still lower level.
‘I'he gas is here generated in the
usual way, and conducted to
tar cistern and then to a condenser
The purification is effected b,
milk of lime, and finally by pas
sage through clean water. é

The gas thus obtained is said
to burn with even a brighter
flame than that made from coal.
Its odor is slightly acid, but not
at all disagreeable.

The common residues, such as coke, tar, an d fatty matter,
are inodorous and perfectly utilizable. The cost of the
apparatus is no dearer than that of the ordinary description,
while the expense of the product is necessarily less than
that of coal gas. There is no disengagement of bad odor
from the factory. If these claims are legitimate, several
important sanitary problems will he
vention.

solved by the in:
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Fish as Makers of Oxygen.

by Biot, from which it appears that the gas contained in the .
natatory vessels of fish is nearly pure oxygen. Dr. Moreau
has verified this, and has also discovered that, when other '
gases are found in the vessel, such as nitrogen, their pres-
ence is due to accessory causes. In order to prove this view,
he examines fishes which had existed for a long time in shal-
low water. These, after determining by many analyses the

quantity of oxygen which they had secreted to be about 16
per cent of the vesical gas, he plunged into water of a depth

AVELING AND PORTER'S STEAM ROAD ROLLER.

of some 25 feet. Submitted under these new conditions to a
much higher pressure than before, the fish, to counterbalance
the same, augmented the quantity of gas contained in the
natatory vessel. Analysisof the gas then showed an increase
in oxygen to 25 per cent, showing that the cause of the aug-
mentation was clearly a secretion of that gas in a pure
state.

-

A Noble Bequest.
Ex-Mayor T. M. Allen, of Hartford, has offered to give
that city $100,000 for the establishment of a free industrial

school for the instruction of boys and girls in the business

AVELING AND PORTER'S ROAD LOCOMOTIVE.

avocations of life—agriculture and the mechanic arts. He
suggests that every boy, while he is acquiring a knowledge
of the arts, sciences, and modern languages, should become
a practical agriculturist and master of some useful trade,
and that the girls should be instructed in all the practical
duties of the household, understand and become familiar
with the chemistry of the kitchen, and made to master the
art of making every article of a lady’s wardrobe, and also

that they learn bookkeeping, banking, telegraphy., photogra-
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phy, or any other occupation that is within the measure of
Dr. Moreau has recently investigated the facts indicated !

their strength and adapted to their tastes.

Py
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The Overworked Man of Business.

The London Sanitary Record, in an interesting article on
‘“ Overwork,” gives the following graphic picture of the
business man who is overtasking his powers:

‘“ Sooner or later he finds that his day’s work has become
an effort, a toil rather than a delight; the last hour has be-
come a strain only maintained by determination; a sense of
exhaustion and fatigue envelopes his closure of the day’s
work, and the last columns of
figures have presented difficulties
hitherto unknown, and the last
pile of letters has seemed more
trying than of yore. Anything
new, of an unwonted character,
making special demands upon the
higher faculties, becomesarduous
and distasteful, revealing the fact
that the higher powers are first
commencing to give way, to an-
nounce their inability; while the
more routine matters, which have
almost beconie automatic, or even
habitual, can still be effectively
discharged. But in time even
these lower processes are affected,
and the last half hour at the office
is a distinct trial, and is followed
by a new sense of exhaustion.
There is a certain amount of irri-
tability combined with the sense
of exhaustion, that irritability
which is ever found along with
the exhaustion of nerve matter;
this irritation, sometimes almost
amounting to exaltation, marks
the commencement of nervous ex-
haustion and failure. While work
seems to become more irksome,
the usual sources of pleasure no
longer afford their wonted solace
and satisfaction. There is a hight-
ened susceptibility to any little
trivial annoyance, domestic mat-
ters are felt more keenly, the din-
ner is not so satisfactory, the children are noisy; the more
necessity for rest, and the more distinct the craving for com-
fort and quiet, the less seems forthcoming. There isan emo-
tional exaltation which reveals the irritability of the ex-
hausted nerve centers; the newspaper is stupid and uninte-
resting, the piano wants tuning, servants are deteriorating,
children are less obedient, and wives less sympathizing than
of yore. The mind is as sensitive as is the skin after a blis-
ter; the slightest touch produces pain.”

e
*

The Sandy Hook Ordnance Experiments.

The experiments with the ten-inch Rodman smooth bore
gun, which has been altered into
an eight-inch rifled piece by the
insertion of a wrought iron core,
are still in progress at Sandy
Hook. It is intended to subject
the weapon to the test of 500
rounds; and up to the time of wri-
ting, 400 rounds have been fired.

The charge used is 35 lbs. hexa-

gonal powder, with a Butler pro-
jectile weighing 170 1bs. At the
363rd round, the pressure in the
bore was 25,500 1bs. per square
inch. Careful examination with

4 star gage, an instrument capa-

ble of noting changes in diame-

terof the bore of i+ ofan inch,
fail to show the slightest varia

e ,tion, and the gun is apparently as

‘strong as when first fired.

It is intended to continue using
the piece after the 500th round,
until bursting takes place, in or-
der to determinc the limit of
strength. These results are of
the highest importance, since, if
the success thus far encountered
is continued, some 4,000 smooth
bore guns, now in government
possession, will' be fully trebled
in value and efficiency.

Amalgam Fillings tor Testh
‘“ As adurable filling, amalgam
,can be used,” says Dr. A. C. Cas-
tle, ‘‘in cases where other me-
tallic fillings cannot be applied.
Their use has been on the increase
for very many years; and where formerly only grains were
sold, our most distinguished dental depots now monthly
sell pounds of the best American prepared amalgams.
Opposition to their use is made by those only who seek to
obtain fabulous fees for gold fillings, which cannot be ob-
tained for these, and hence appropriate to themselves the title
of ‘“the best dentists.” In the appropriate places I have
used amalgams for forty vears past. No injury, above elec-
«ro galvanic action, has heen done by their presence.”
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It has of late years become the custom—and a very good | timately brought into contact with the material, and that a
one too—to bestow much greater care upon the finish of lo- | plentiful supply of rinsing water be at hand. To this end,
comotive engine wheels than was formerly the case, and, as a | the washing machines are constructed with several cylinders,
result, several special machine tools have been introduced for | that the wool may be repeatedly washed and rinsed. This
the purpose of trimming off wheels, which in Europe are ' system is known to the trade as ‘‘ the leviathian,” and the
universally f wrought iron, and thus saving hand labor. apparatus has been frequently improved in form and effi-

We illustrate a
machine for this
purpose by Mr. F.
W. Webl, loco-
motive engineer to
the London and
Northwestern
Railway Compa-
ny. Itisacurvili-
near slotting ma-
chine, and the tool
is mounted in a
holder provided at
one end of a vibra-
ting lever, the oth-
er end of this le-
ver being slotted,
and being fitted
with a sliding
block, into which
the pin of a disk
crank enters. As
the crank disk ve-
volves with its up-
peredge approach-
ing the fulcrum of

Wy

the lever, the ef- : = =—— “m

tect of thearrange-
ment is to give the
tool holder a slow
downward  and
a quick return
stroke. The point
of the tool, of
course, describes
an arc of a circle WEBB'S WHEEL FINISHING MACHINE.
struck from the
center of the vibration of the lever, thereby producing a |ciency till last year, when Messrs. J. & W. McNaught, of
convex form on the inside of the tyre, an1 so giving addi- | Rochdale, England, exhibited at Vienna the machine of
tional strength to the rim. The wheel bed plate is revolved | which we publish an engraving.
by suitable automatic mechanism, as shown, somewhat simi- | Fig. 1 represents the machine, used as a single self-acting
lar to the devices ordinarily emploved in planing machines. | wool washing apparatus for smaller quantities of wool, while
Provision is made for wheels of any diameter, by means of | Fig. 2 shows the transferring apparatus provided for carry-
the crank and screw shown on the right of our engraving. |ing the wool from one washing reservoir to another in a
@ series of machines. The arrangement of the working parts
WOOL WASHING MACHINERY. of this apparatus will be easily understood from the engrav-
In scouring wool, the operator has to insure that a con-|ings. ‘The washing reservoirs are provided with double hot-

Fig. 1.

FINISHING LOCOMOTIVE WHEELS. stant supply ot the washing fluid be continuously and in-

[JANUARY 2, 1875.

toms, and are connected with each other by the tube, H,
through which the washing fluid can pass from one reser-
voir to the other; this movement is effected in a peculiar
manner, a steam injector being fixed in the tube, H, the
steam jet of which, when acting,forces the fluid, through H,
into the first reservoir, from whence it can pass back again
into R as soon as it has reached the hight of the communi-
cating pipe. The
wool is put in mo-
tion in the reser-
voirs by means of
swingrakes,which
are moved in the
manner shown in
our engraving.
Thetransferring
arrangement ~ for
the wool is as fol-
lows: The rod, u,
is jointed to one
end of the link,
T, while the other
end of this link
works on an. ad-
justablecentercar-
ried by a slotted
bracket, 4. The
lower end of the
rod carries rakes,
A, which pierce
through the wool,
while a bush con-
nected with the
crank, 7, the axis
of which is put
in rotation Dy
wheel gear, can
slidealongtherod,
u, whence the ro-
tation of » pro-
duces an ellipti-
cal motion of the
points of the rakes,
A; the larger axis
of thisellipseis in the direction of the motion of the wool,
and the points of the rakes are through one half the curve in
connection with the wool, and travel forwards, while they
rise above the wool and travel backwards through the second
half of the curve. The rakes which carry the wool forward
through the troughs are similarly arranged; and at the point
of contact of each of the curves described by the four sys-
tems of rakes, as shown in Fig. 1, fixed rakes are provided,
through which the wool is pressed on one side and caught
on the other side by the descending rakes of the next system,

bz A S p | netri

McNAUGHT'S LEVIATHAN WOOL WASHING MACEINE.
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a continuous travel of the wool being thus effected. Return-
ing to the arrangement for transferring the wool from one
trough to the next, it will be seen from the sectional view of
the transferring apparatus that the last system of rakes car-
ries the wool on to an inclined plane, through which the
small rakes, C,(',C,project; these latter hold the wool on the
inclined plane, B, when the points of the rakes, A, have to
travel backwards. From B, the wool is taken off and car-
ried forwards by a separate apparatus, H, to which a curvi-
linear motion is also given by the cranks, I, and the rod, K.
The rollers, M, M, M, M, carry the material between the
squeezers,F, from which it passes either over another roller,
as shown, into the following reservoir, where it is at once
caught by the rakes,D,worked by the crank,O, and the rods,n
and m, or over a second squeezer or pressing roller tothe dry-
ing machine, asshown in Fig. 1.

'This apparatus for gettingthe wool fromone reservoir into
the other, or from the last reservoirthrough the squeezers to
thedrying machine, is well designed, and fulfils its purpose
perfectly, while the mode of forcing the washing fluid from
one reservoir into the other by a jet of steam is very simple,
and also gives most satisfactory results.

The inventors provide the self-acting machines (says Ewn-
gineering, from whose pages we extract the engraving) with
a feeding cloth and a brass revolving immerser. The
squeezers have wrought iron shafts 4% inches in diameter,
and are covered with hemp or wool, and the fixed rakes are
adjustable,

—— e ——— - - PV — e
NEW SWIMMING BATH IN LONDON.

The public baths and washhouses are a feature in the life
of English cities that is worth attention In many of them
a bath, with clean towels, etc., can be obtained for two cents;
and hot water, use of tubs, and all necessaries for washing
linen can be had for two cents an hour. One of the largest
of these establishments belongs to the parish of St. Mary-
lebone, and is situated in Seymour Place. It possesses ac-
commodation for some hundreds of bathers and washers, and
is very largely patronized.

An important addition has recently been made to this es-
tablishment in the formof a large and handsome swimming

bath, of which we present an engraving, extracted from the

London Builder.

bath to the apex of the roof. The dressing boxes, averaging
4 feet 8 inches long and 3 feet 6 inches wide, are contained
along the sides of the room in recessed arched openings. All

the fittings of these boxes are of ebony, and the metal work

is electro-plated. 'The arcading is continued along the end
walls, but the recesses here are filled in with ornamental
tile work. 'I'he piers of the arches have each three punels,
filled in with blue hand-painted tiles, with variously designed
representations of birds, fishes, and water fowl. The roof is
supported by cast iron semi elliptic ribs, ornamented with
gilded scroll work panels,

& i,
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The size of the bath itself is 26 feet by 73 feet, and the
depth of water 4 feet 6 inches, shelving down to 6 feet.
The spring diving board is 4 feet above the water, but there
is another diving board 5 feet higher than this one.

The bottom and sides of the bath are covered with glazed
tiling, in variously designed patterns; and the hand-painted
tile border above the water line, 21 inches wide, represents
the appearance of an aquarium, with fishes and rockwork.

The whole of the interior of the building is decorated with
Pompeian ornament.  Mr. Raymond Smith is executing the
marble fountain, which will be placed at the east end of the
bath. The architect is Mr. H. Saxon Snell, and the cost of
the building was $21,250

The American Centennial Great Exhibition.

The Financial Agent of the Centennial Board, Ex-Gov-
ernor Biglow, of Pennsylvania, recently made a speech at
Norwich, Conn., upon the prospects of the Centennial, from
which we take the following interesting particulars:

The Board accepted the refusal of Congressto grant money
as aa intimation that they must rely upon private capital or
State aid to carry forward the project, and on this basis they
have zealously devoted themselves to the work of raising
funds, with much success. But they will make one more
attempt in  Congress to get money from the public trea-
sury in the shape of payments for premiums, police
guard, etc.

“I am counfident that you must feel especial interest in the
present status of this great enterprise, and T shall give it to
vou in as few words as practicable. The buildings are an
art gallery, covering 2} acres, a main exhibition building,
covering 20 acres, a conservatory of 24 acres, a machinery
hall of 12 acres, and the agricultural department of 5 acres,
making a total of 42 acres, which, with the space occupied
by the zodlogical garden and the cattle pens and grounds for
the agricultural tests, will malke a vast show. Somemonths
since,the art building and the main exhibition building were
contracted for, and the inner walls of the art building are up
to the square, and the granite will be all put up during the
coming winter; and its completion in time is fully assured.
The foundation of the twenty-acre building is nearly com-
pleted, and the glass and iron are being prepared with satis-

factory expedition, and its completion within the time pre-
The length of the bath room is 85 feet, and the width 41
feet, the hight being 28 feet from the platform round the '

scribed may be confidently relied on. The conservatory and
the machinery hall will be contracted for within a few days;

“the agricultural department, which can he completed within

a few months, will be commenced in the spring. I say, fur-
ther, there is nothing in the financial condition of the Board
of Finance to interfere with the progress of these buildings.
The State of Pennsylvania and the city of Philadelphia have
provided for the art gallery; the city for the machinery hall
and the conservatory; and the subscriptions to the stock, al-
ready secured, amount to about §2,000,000, which sum, with
what we expect to get from Connecticut and the other States,
will be applied to the main exhibition building and the agri-

cultural department, Soyou seethat the great problem of the |

buildings is solved. The next inquiry that naturally arises
is: Will there be anything to put into these great buildings?
I answer, unhesitatingly, an abundance. The space already
applied for decides that question affirmatively, and eighteen
months still remain before the opening. I know that the
Director General, A. T. Goshorn, is already impressed with
the great difficulty of restraining the exhibition, that is, to
restrain it in quantity so as to elevate it in kind. I have
myself, within a brief period, visited all the great cities of
the country, and witnessed the exhibitions at Cincinnati,
Chicago, Indianapolis, St. Louis, Louisville, Philadelphia,
and New York, and have gathered some knowledge of the
public feeling ; and I feel that I am warranted in saying that
in the department of machinery and of the useful arts .
generally, and in that of manufactures and natural produc-
tions, the display will overshadow all its predecessors. The
prospect of attendance and display from foreign countries is
brighter by far than the Commission had anticipated. The
following countries have formally and favorably accepted
the invitation of the President to be represented and take
part in the coming international exhibition,to wit: Germany,
France, the Netherlands, Belgium, Sweden, Norway, Spain,
(‘anada, Liberia, the Sandwich Islands, Japan, Honduras,
Ecuador, Hayti, Argentine Confederation, Chili, Mexico,
Brazil, Guatemala, Peru, Venezuela, Salvador, Colombia.
While Great Britain, Austria, New Zealand, and the Austra-
lian islands have adopted no official steps as to ministers,
commissions, or appropriations of money, the Director Gen-
eral is in posséssion of trustworthy information showing that
each one of the governments of these countries intends that
its subjects shall take part in the exhibition. In ten of the
countries named, commissioners have been appointed to care
for the articles to be exhibited, and in seven or eight it is
known that handsome appropriations have been made to de-
fray the necessary expenses.

I wish I had the precise utterances of Baron Schwarz-Sen-
born, delivered at Philadelphia a few days since, as to the
value of the late Exposition in Austria. He said that manu-
facturing had received a strong impulse, and that new and
special branches had sprung up in and about Vienna; that
looked at from this standpoint, the exhibition had been a
most judicious investment. I cannot doubt that the Exhibi.
tion of 1876 will prove so to our country, for while we may
have lessons to impart, there are many more we should ac-
cept.”

PROFEsSOR WATSON, at present one of the members of the
transit of Venus expedition for this country, has found a
new asteroid. This makes his seventeenth discovery of the
same kind.

THE Brooklyn tower of the East river bridge was com-
pleted on the 16th of December. Its total hight is 268 feet.
It is very imposing in appearance: we hope it will not prove
a tower of folly.

I} b - >
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ASTRONOMICAL NOTES.
OBSERVATORY OF VASSAR COLLEGE.

For the computations of the following notes (which are’
approximate only) and for most of the observations, I am
indebted to students. M. M.

Positions of Planets for January, 1873,
Mercury.
On the 1st of January, Mercury

|

i

rises at 7h. 4m. A.M,,

Sreientific Qmerican,

'per cent, averaging rather less than four per cent. Two of
these samples contained about one per cent of white zinc,
|

and two of them contained sulphate of lime.
‘“ Analyses of two samples of commercial gelatin averaged
sixteen and a half per cent of water, and 2:56 and 811 per
cent of ash, respectively. There was no oxide of zinc or
sulphate of lime in these gelatins.
The presence of so much water was quite unexpected

i
|

)
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TABLES FOR THE DETERMINATION OF MINERALS BY THEIR PHYSI-
CAL PROPERTIES, ETC., for the Use of Students in the Field.
Translated from the German of Alban Weisbach, by Persifor
Frazer, Jr., A.M., ete.

| .
] We have here an exceedingly useful and compendious guide for explorers,

who frequently have to pronounce cn substances in 8itu, where no laboratory
isat hand. The eminent author gives many new lights on classitication, and
his aim has been throughout to render the science of mineralogy as clear and
accessible as its complicated nature will permit. The translator’s work has

| been done faithfully and intelligently.

and sets at 3h. 53m. P.M. On the 31st, Mercury rises at 7h. { and as the quantity is iiearly the same in fresh and in sea- | INgecTs OF THE GARDEN, THEIR HABITS, BIC. By A. S. Packard,

57m. A.M., and sets at 6h. 4m. P.M.

Mercury and Saturn will be in conjunction on the morning
of the 27th, and must be nearly together in the evening; but
they are so far south in declination, and set so early, that it |
will not be easy to see them.

Venus,

Venus should be looked for in the morning, being wi
the sun after the transit. |

It rises at 4h. 56m. A.M. on the 1st, and sets at 2h. 46m. !
P.M. On the 81st, Venus rises at 4h. 13m. A. M., and sets
at 1h. 51m. P.M.

Venus attains its greatest brilliancy on the 12th, at which !
time it passes the meridian a little after 9 A.M., at the low ;
altitude ot 817

Mars. i

On the 1st, Mars rises at 2h.18m. A.M., and sets at Oh, !
47m PM. On the 3lst, Mars rises at 1h. 50m. A.M., and |
sets at 11h. 38m. P.M. :

The apparent diameter of Mars is now very small, and its ‘
southern declination is large; of eourse it is not a good time |
for making observations on the planet. :

Jupliter.

Although Jupiter’s relative position is becoming better, it
is yet not very favorable to observers. Jupiter rises on the
Ist at 1h. 41m. A. M., and sets at Oh. 29m. P.M. On the 31st,
Jupiter rises at 11h. 53m. P.M., and sets at 10h. 35m. the
next morning. It can be beautifully seen at early morning.

Saturn.

Saturn, also, is far south in declination, rises in the morn-
ing, and sets early in the evening. On the 1st, it rises at
Oh. 24m. A M., and sets at 7h. 10m. P.M. On the 3lst, it
rises at Th. 36m. A.M., and sets at 5h. 30m. P.M.

Saturn and Mercury are nearly in the same position neav
the last of Janunary.

J

Uranus,

[ranus is in northern declination among the small stars of
Cancer. On the 1st, it rises at Th. 18m. P. M., comes to meri-
dian at 2h. 22m. in the morning, and sets at 9h. 26m. On the
31st, its position is very good. It rises at 5h. 15m. P.M.,
comes to meridian about midnight, at an altitude of 66°, and
sets at 7h. 25m. the next morning.

Neptune.

Neptune is too tar off to be seen without the aid of good
telescopes. It rises at Oh. 29in. P.M. on the 1st, and sets at
1h. 85m. the next morning. . On the 31st, it rises at 10h. 31m.
A.M., and sets at 11h. 37m. P.M.

: Meteors.

Very bright meteors were seen on the evenings of December |
11, 12, and 15. One which passed from the zenith to the:
southwest, at 8h. 27m. P.M. on the 11th, was so large as to
attract the attention of persons who occupied a brilliantly
lighted room.

Sun Spots.

The record is from November 16 to December 16 inclusive. |
The photographic picture of the 16th shows the group of
spots seen on the 14th, consisting of several very small spots.
The next picture was taken on the 19th, when one large spot
appears near the place where we should look for the group.
Clouds prevented photographing again until the 25th, when a
large spot was seen near the center of the disk, preceded by a
smaller one. On'the 26th, no change took place, except that
caused by the sun’s axial motion. From this time until Decem-
ber 10, on account ot clouds and wind, but three pictures were
taken, and no spots were observed except a very small group
on December 4. December 10, a group of good size appeared, of
which five photographs have been taken, showing marked
changes during its passage across the disk. The picture of
the 10th shows three spots of moderate size just within the
eastern limb. On the 12th, the most westerly of these was
surrounded by small spots arranged so as to form nearly a
complete circle. On the 15th, the group consisted of five
distinet spots of good size. On the 16th, no change.

—————pr—
GLUE.

¢ During the progress of arecent investigation, 1 observed,”
says 8. Dana Hayes, in the American Chemist, ** some chemi- :
cal characters of commercial glue, that I believe have not been
previously described.

Analyses of two samples of white glue, of the best grade.
yielded the following results :

i

¢+ No. 1 ex-
tra C.” glue. ¥rozen glue.

Moisture (loss of weight at 212° Fah)... 1670 16-28
Gelatin, with a little animal fiber and ;
fats............ R e 7985 8042 .
Carbonate of lime. .. 1-42 1-33 !
Sulphate of lime. . ... 0-41 034
Phosphate of magnesia......... 0-35 031
Alkaline salts.....oooiiiiiiii i, 0-17 012
Silica, oxide of iron, etc 009 008
Oxide of zinc.......oovvvneeniineia.. 1401 1-12
Total. . ... P (1 VX1 1 100-00

Analyses of ten more samples of frozen and sheet glue, of
common grades, and from different makers, showed the pro
portion of water contained in them to vary from fourteen to
eighteen per cent, averaging seventeen per cent. And the
proportion of ash or mineral matter varied from three to six |

i article commonly sold and used.

i PREPARING TEXTILE FIBERs.—H. B. Meech (of N, Y. city), London, Eng.

: of all who are interested in the progress of physical, and especially chemical,
; 8cience.

* which had been read at the meetings. Afterwardsit wasfound desirable to issue

! every memoir on chemical or allied physical subjects published either at home

. the last number of the journal, we find that the lmpages of which it conslsts
i contain about 150 abstracts of paperstaken fromseventeen different journals,

' Annalen, and the Journal fur praktische Chemie.

soned specimens, it is not a make-weight, although steam is !
very freely used in the rooms where glue is packed by the
manufacturers. The carbonate of lime comes from the guick

lime used for cleaning and preserving the animal matter, or:

by the solutions of glue. The oxide of zinc is said to be |
added to prevent souring, or the acidity caused by decomposi- |
tion, and it also improves the color of the glue; but it is not ‘
very generally uscd, as these analyses indicate. T have heard !
of the use of sulphate of zine, alum, magnesia, etc., by glue- l
makers, but I did not find any other substance than those
named above in these specimens, which represented thef
1

The impure glues, or those containing the most mineral
matter, became almost insolable after they had heen broken !

"into small pieces and heated in a hot air bath (copper oven)at }

212° Fah.,, for two or three hours, until they ceased to lose |
weight; they then soften and become dough-like, but do net i

i dissolve when boiled in water for some time. The purer:
! gelatins were not so much injured, and one specimen, con- |
- taining only 256 per cent of ash, was not materially affected |

by this thorough drying. The solid sheet glue, while drying
in this way, tumefied, and hecame very porous: the frozen |
glue did not alter in structure. ;

The conclusions drawn from these experiments was that
the excess of lime combines with the gelatin and, perhaps,
with the extraneous animal matters of the glue, at the high
temperature, forming a compound like lime soap, as the
whole quantity of lime is retained in the insoluble portion :
left after boiling the dried glue in water. Such an explana- |
tion accounts for the difference noticed in the effect of drying
upon gelatin and common glue.”

Inventions Patented in England by Americans.
[Compiled from the Commissioners of Patents’ .Journal. |
From November 2 to November 26, 1874, inclusive.

ATTACHING TEAPOT HaNDLES, ETC.—Tiffany & (0., New York city.
BALE TiE.—W. Cooper, Tyler, Texar.
BARREL.—A. Mason, New York city.
Boors AND BOOT MAKING MACHINERY.—F. D. Ballou ¢7 el.. Boston, Mass.
CARBURETTING AIR.—T. B. Fogarty, Warren, Mass.
CARTRIDGE SHELL.—W, F. Parker, Meriden, Conn.
CHEMICAL TELEGRAPH, ETC.—W. E. Sawyer, Washington, D. (.
DIsTILLED WATER.—W. A. Lighthall, Brooklyn, N. Y.
DRAIN PipES, ETC.—H. Hirsch, New York city.
DRESS PROTECTOR.—C. Murphy, Camden, Me.
FASTENING BUTTONS, ETC.—Z. K. Young, Plilladelphia, Pa.
FiLe CurTING MACHINE.—C. Vogel, FortLee,N. J.
Fr1su JoINT.—J. Hampson, Newburgh, N. Y.
GRINDING AND POLISHING MACHINERY.—J. H. Volk, Chicago, Ill.
IRONING MACHINE.—T. 8. Wiles, New York city.
LieHTING GAas.—H. B. Stockwell et al., Brooklyn, N. Y.
LooM WEFT STOP.—J. J. Switzer, Boston, Mass.
MECHANICAL Toy.—W. A. P. La Grove (of N. Y. city), London, England.
NOSING DEVICE FOR ANIMALS.—W. Crighton, Fall River, Mass.
PIANOFORTE.—A., Steinway, New York city.

RATCHET BRACE.—J. W. Evans, New York city.

REAPING AND BUNDLING GRAIN.—E. Horton, Hartford, Conn.
REFRIGERATOR.—J. J. Bate, Brooklyn, N. Y.

RoTaRY MOTORAND PuMmp.—J. H. Field, Edgetield, Tenn.

SEWING MACHINE.—Singer Manufacturing Company, New York city.
SHIELD FOR STOVES, ETC.—W. M. Conger, Newark, N. J.

SPINNING MACHINERY.—G. Chatterton, Providence, R. 1.

STEAM ENGINE.—T. L. Jones, Natchez, Miss.

STOCKING DARNER.—O. S. Hosmer, Boston, Mass.

STOPPER.—N. Thompson (of Brookiyn,N. Y.), London, England.
STREET LAMP.—E. Parkman (of Madison county, Tenn.), London, England.
TELEGRAPH.—W . E. Sawyer, Washington, D. C.

TRIMMING WALL PaPErs.—H. L. Todd, Corning, N. Y., el at.
TYRES ON WHEEKLs.—E. Mellon, Scranton, Pa.

‘WATER METER.—F. W. Brooks, New York city.

NEW BOOKS AND PUBLICATIONS,
JOURNAL OF THE CHEMICAL SOCIETY OF LONDON. Price £1. 1s.
($5, gold) a year. London: J. Van Voorst, 1 Paternoster Row.
During the past three or four years, the Chemical Society of London has
heen engaged in an undertaking which deserves the support and recognition

For the past fcw years of its existence, the society published quar-
terly a report of its proceedings, including the papers on chemnical subjects

the Journal monthly; and this form it retained till the year 1871, when, with
the aid of funds, partly derived from voluntary subscriptions by the Fellows of
the Society, partly froma subsidy received fromn the British Association for the
Advancement of Science, the society undertook the task of printing, not only
papers read at the meetings in London, but abstracts giving the results of

or abroad. The monthly Journal of the Chemical Society thus becomes a
complete chronicle of the progress of chemistry all over the world. Taking

including the Annales de Chimie et de Physique, the Comptes Rendus of the
French Academy, the Berichte of the Berlin Chemical Society, Poggendorft’s
The student of theoreti-
cal chemistry or the manufacturer, the mineralogist, the physiologist, or the
scientific agriculturist, mnay here find a complete and yet concise record of all
that has been lately done in the department in which he is specially intcrested.
‘We trust that such an important undertaking will not be allowed to fall to the
ground for want of support.
THE POLARIZATION OF LIGHT. By Willilam Spottiswoode, F.R.S.
etc. Price $1. New York: Macmillan & Co.. 21 Astor Place.
Mr. Willilam Spottiswoode is the Vice-President. of the Royal Society; and,
although an amateur, is widely known as a profound and accomplished
cifentist. The book before us (No. 6 of Messrs. Macmillan’s excellent
NATCRE SERIES) contains the substance of lectures delivered to the work
people in the ¢mploy of Messrs. Spottiswoode & Co., printers, etc. The
branch of optical science herein treated is clearly elucidated, and its great
importance in technology and its beauty as a study of natural phenomena
demonstrated fo forcible and pleasing language.

I
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Jr., Editor of “ The American Naturalist,” etc. .Also (by the
same Author) INSECTS OF THE POND AND STREAM. Price 25
cents each. DBoston, Mass.: Estes and Lauriat, 143 Washington
street.

Two numbers (of twelve) of a most. interesting series of handbooks of natu-

i glue stock, while the sulphate of lime is formed by the addi- } ral history. 'We commend them especially to the notice of our young readers,
- tion of small quantities of sulphuricacid during the process of | as popular expositions of a most. fascinating study.
: ! .

est of | manufacture, to neutralize the lime that is carried forward . THE STONE AGE, PAST AND PRESENT. By E. B. Tyler, Author of

* Primitive Culture,” ete. And “ Theory of a Nervous Ether,”
by Dr. Richardson, F.R.S. Price 25 cents.
Tstes and Lauriat, 143 Washington street.

The first of these essays s an interesting treatise on the us¢ of stone fple_
ments in all ages, and it points out.some forcible instances of the survival of
the use of such tools to this day. The second paper is a resume of the thco-
ries on a subject which has heen widely and discursively treated, with some
original speculation on the supposition, which has long engaged the attention
of the eminent author.

REGISTER OF RURAL AFFAIRS.
Luther Tucker & Son.

Messrs. Luther Tucker & Son. Publishers of the Albany, N.Y., CULTIVA-
TOR, haveissuedtheirillustrated Annual for 1875 in a very attractive form.
It contains a large number of engravings of interest and use to agricultu-
rists, and is full of practical suggestions and directions of importance to
horticulturists and fancy gardeners,
THE INTERNATIONAL REVIEW.

A. 8. Barnes & Co.

The number for January and February contains several valuable articles.
Dr. McCosh, President of Princeton College, reviews the late utterances of
Professor Tyndall, about the potency of matter, and shows the weak points
of his reasoning. Professor Vogelgives anarticleon Baron Lichig. Profes
sor Hartdiscusses the proposed Centennial Exhibition and that of Vienna.

Boston, Mass. :

Price 30 cents. Albany, N.Y.:

$5. Nix times a year. New York:

THE CHEMIST'S AND DRUGGIST'S DIARY FOR 1875,

A useful and convenient form of diary. published by the proprietors of our
esteemed contemporary, the CHEMIST AND DRUGGIST, London, England.
ANNUAL REPORT OF THE TREASURER OF THE UNITED STATES TO

THE SECRETARY OF THE TREASURY, for the Fiscal Year
ended June 30, 1874,  Washington, 1. C.: Government Printing
Office.

MR. J.AMES VICK, one of the largest deed dealers of Rochester, N. Y. has
Jjust published the first number of his FLORAL GUIDE for 1875. This is a good
sized magazine, beautifully illustrated, and containing descriptions of the
best flowers and vegetables, with valuable directions for culture. It is issued
quarterly in English and German, and sent to any person for the nomina
price of twenty-five cents a year.

‘T'HE DOUBLE CENTURY CALENDAR AND SILICATE NOTE Book is the title
of a pocket voluine forwarded to us by Mr. C. W. Younggren of Amboy, Ill.
The silicate part is useful—the balance obscures an advertisecment of a well
known watch concern.

DECISIONS OF THE COURTS.

States Circuit Court.--District of Massachu=
setts.

United

THE DOVER STAMPING COM

PATENT EGG BEATER.—EDWIN I'. MONROE ¢4,
PANY.
[In equity—September 3, 1874.)

Shepley, J.: .

Complainant alleges that defendants infringe the invention secured to him
by letters patent, reissue No. 1,062, dated October 16, 1860, fora new and im-

roved egg beater. Defendants, underlicense from the patentees, were mak-
rngsmd se‘fling egg beaters under and in conformity to letters patent of the
United States granted to Turner Willlams and E. D. Goodrich, assignees of
Turner Williams, dated May 81, 1870, and numbered 103,811.

The beater described in complainant’s patent consists of a framne, to be
clamped to a table or other suPpon, with two concentric beaters, which are,
by suitable %earing. revolved In opposite directions. The vessel containing
the eggs to be beaten is held up to the beaters, which project. downward from
the frame, so that the beaters will be immersed in the matters to be beaten.
By turning the crank the beaters are revolved concentrically in opposite direc-
tions. In the Monroe patent the first claim is for, ‘‘in combination with a
rotary egg beater, an arm havinxf at one end bearings for the journals to ro-
tate in, and at the other a clamfg ng device for the purpose of securing the
beaterto the table with its shaft or bearing in a vertical line, as set forth.*®
It is not contended that defendants infringe this claim, The second claim is
for ‘‘the beaters revolved in opposite directions by suitable mechanism, sub-
stantiglly as set forth.’’ The Monroe heaters revolve in opposite directions,
and the beaters in the Turner Williams patent also revolve in opposite direc-
tions. Here their resemblance begins and ends, The Monroe beaters re-
volve concentrically. The axes of the beatersin the Willlams machine are
at some distance apart, and the orbits described by the revolution of the blades
of the beaters intersect each other. The currents produced in the matter to
be beaten are entirely different. In the Monroe beater the fluid material
tends to arrange {tself malnlg' in two concentric layers, which are carried
around in opposite directions g the beaters, the centrifugal force tending to
accumulate the material around the circamference of the vessel. defend-
ant’s beater this action does not take place, for the reason that the orhits of
the blades intersect at two points in their circumference. After the blade of
one beater has passed through the material, another beater, moving in an op-
posite direction, passes through the same material, obliterating the track
made by the other, and so on alternately. There are other obvious and im-
{)ortant differences in the mode of operation of the beaters, which render it

00 clear to admit of any doubt that the invention described in the Tarner
Williams patent i8 not an infringement of the patent to Monroe.

Bill dismissed.

Held by the court;

Making and selling egg beaters having two beaters rotating on axies sep.
rate and apart from each other, is no infringementof a patent for such an fin-
plement having two beaters rotating on the same axis, althougly in both cases

he beaters revolve in opposite directions.
James B. Rubb, counsel for complainant.
'homas W. Clarke, counsel for defendants]

=

United States Circuit Court.==-Disxtrict of New
Jersey.

PAT'ENT MITER MACHINE.—GEORGE W. LA BAW ¢f «l., COMPLAINANTA, AND
WILLIAM HAWKINS el @l., DEFENDANTS,
{In equity.—Before Nixon, Judge.]
This is a suit for alleged infringement of letters patent No. 3,445, for **Imn-

provement in miter machines,’’ reissued to George W. La Baw, May 18, 1869,
and extended by the Commissioner of Patents for seven years from May 24,

1869.

The defendants flled a joint and several answer, alleging, among other
things, that the surrender made by the complainant of his original patent was
not for a good and sufficient cause, and that the reissue was_for a different
invention, denying the infringement and setting up prior public use. They
admit thattheyhave constructed and sold miter machines containing knives
or cutters in combination with mechanism for operating the same for cutting
miters, under the authority of letters ]ﬁtent granted to one Stephen W, Hall,
August17, 1858, but deny that the sald Hall machine infringes upon the inven-
tion described in the bill of complaint. * R

It is the judgment of the court that the defendants have infringed the sec-
ond claim of complainant’s reissue, and there must be a decree for an injunc-
tion and an account.

Held that:

Whenever a patent is reissued or extended, the presumption is that it is for
the same inven'ion, and the action ofthe Connnissioneris conclusi ve againsr
a charge of fraud in obtaining the extension or the reissue, as weil as an
other objections, unless it appears upon the face of the papers that the new
patent is not for the same invention as the original.

The testimony of witnesses of whose namesno noticewas given tothe com-
plainants is admissible to show the state of the art; but will receive no con-
sideration upon the question whether there had been a prior knowledge ancl

| use of the invention.

It will requirc strong evidence to overcome the presumption that a patent-
ed machine is substantially different from one patented before, which arises
from the Commissioner’s having not only issued the second patent with the
knowledge of the other, but having afterward reissued itand extended it,

The experts produced by the parties having disagreed wh ether the machine
covered by the patent in suit was anticipated by one previously patented, the
court examined the question itself, and held that it was not.

A patent will not be set aside upon the mere testimony of a singlc witness
that many years ago he saw a machine like the one described; it must be re-
ga.rded at most as an abandoned experiment, no second machine having been
nown.
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man may make valuable improvements upon a patented machine !
ents for them, he cannot use the elements of the original ma-

infringing on the first patent. 1
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Eg). A. Durgin and J. Marshall, for complainants.
unyon & Leonard, for defe ndants.]

LOOKING GLASS PATENT.—THE FLORENCE MANUFACTURING COMPANY ¥§. TH
BOSTON DIATITE COMPANY.

In equity.—May Term, 1874, to wit: September 3, 1874.] f

Shepley, J.: .

This suit {8 founded on the letters patent granted to Dudley & Clark, as- |
signees of W. N. Dudley, July 29, 1869, for an improved hand mirror. The
m%'ror was constructed by first using a base piece of wood or other suitable
material, preferably of similar con tour to the glass designed to be mounted on
it, and elongated at one end, with a strip of metal or other stout material at its |
back to forin a stiffener for the handle of the mirror. The base plece, with |
its handle extension or stiffencr, is laid, face downward, on a mold, and a
composition of any suitable plastic material, in_sufficient quantity to cover
the back and extend beyond the cdges of the base piece and surround the
handle stiffener, is applled, when an upper mold of suitable configuration,
and with its interior embellished with any ornamental devices,is pressed down :
on the plastic composition, thus making a smooth finished ornamental outer ,
back and handle. The advantages claimed for his new manufacture by the |
patentec are that the handle and back of the mirror are ‘‘ smooth finished,
and may be highly ornamental, impervious to damp, exempt from warping,
with its consequent liability of fracturing the glass, and. preservative of the
wooden or other base piecé, which may be of a cheap and rough construction;
and that by its end extension, with strengthening strip at the back, gives not !
only a general stability to the whole articie, but especially stiffens the handle
at its junction with the back or body, where it is naturally weakest or most
liable to break.’’

The claim is: As anew article of manufacture, a hand or portable_toilet
mirror, constructed, substantially as described, of a base piece B, with its |
handle extension piece or stiffener C, glass A, and outer back or handle D,
madeof any suitagle composition or cement, substantially ~« «necified,

Respondeént made hand mirrors, in other respects like those d:scribed in
the Dudley patent, but having no ‘¢ wooden or other base prece of suitable
material’” behind the *‘glass designed to be mounted on it,’’ and having no |
extension fromsuchbase pieceintothe handle. In the smallest and weakest |
part of the handle two nails of iron were embedded in the plastic composi- |
tions, which formed the entire frame and handle of the mirror, but they did :
not extend behind the mirror, or form any base or support for the glass or the |
frame behind or around it. X |

This is clearly no infringement of the Dudley patent. The practice of 1nold- !
ing a plastic material around a skeleton, or partial skelcton, of a material of
greater rigidity is as old as anything known in the arts, was practised by the !
Assyrians in molding bronze, and has heen in common use to the present day. :
Hand mirrors date back to an equally remote antiquity. Hand mirror frames, ;
molded from a plastic composition of papier macke and other plastic com- |
pounds, were well known before the date of Dudley’s invention. Frames for |
pictures and photographs of a plastic composition of shellac and other sub-
stances, molded and ornamented, were well known and described in Mer- .
rick’s patent of December 16, 1868, for his new composition of matter. Lhe ;
patentable matter in Dudley’s patent must, therefore, be found, if found
anywhere, in his new composition of a base plcce, with its extension or han-
dlé stiffener, with the other eleme nts in his combination.  Withoutsuch com- :
bination there would have been no new article of manufacture. It is not
every new article put upon sale in the market which is a new article of manu- ,
facture. If one were to substitute a Claude Lorraine glass for the phate with ;
its stiffened back in the Dudley hand mirror, it would bea new articleof com- |
merce, but not a new manufacturc. i

In the case of Clark »3. Scott (2 Oficial Gazeite, 4), Judge Blatchford held :
that hand mirrors made of cement, applied in a plastic stateand afterward :
hardened, and having embedded in _the cement, and concealed from view,
two flat wires orstrengtheners, made of metal, which run from the bodyof -
the mirror part throughtne neck and into the handle, and which serve to;
strengthen and stiffen thearticle, particularly at the junction of the handle |
with the body, were infringements of the Dudley patent. But this was upon ,
the ground that he found in those mirrors the base qiece, the handle exten- |
sion piece or stiffener, the glass and outer back and handle of cement.” He |
says ‘‘the defendant’s wires act as a base piece or support for the glass, and
the wires extend through the neck and in the handle as stiffeners.” But in
defendant’s mirrors there isno hase piece or su[l)lport for the glass, and no
substitute or equivalent therefor. He makes a hand mirror with a molded
frame of plastic compound, and he réenforces or strengthens the handle
with metallic rods. There was nothing new in this before the date of the
Dudl%y Patent.

Held that:

In a hand mirror containing a wooden back with an extension for a handle
strengthened by metal rods, the whole being covered with a composition, to ;
which form is given while plastic in a mold, the novelty consists in the in-
troduction of the wooden back and strengthened handle.

A(Patent for sucha mirror {s not infringed by one in which the back and
handle are formed entlrelg of composition, though the handle is strengthened
at its weakest part by nails embedded in {t.

Clark vs. Scott (2 Qfficial Gazette, 1), commented on and explained.
Bill dismissed.

[E. W. Bond, for complainant.
T. W. Clarke, for deféndant].

REPEAL OF PATENTS.---OPINION OF THE ATT
GENERAL. '

The following letter of the Attorney (ieneral iz of great intereast to paten-
tees and the legal profession, as it contains an announcement of the princi-
ples which will control the Government in the matter of its joinder in suits

to repeal patents:
D
Washington, D. C., November 19, 1844, }

SIRr: On the Gth instant an application was made to me by Messrs. Curtis
and Corwine for leave to use my name in a suit upon the relation of George
R. Fearinﬁ Esq.,to vacate a patent issued to B. F. Sturdevant, for a coil or
ribbon of bla nk wood for the use of pegging machines. It wasalleged as a

round foﬁ thig application that there was a want of novelty in the said rib-

n or coil. "Accompanying this application were several afidavits to the
effect that Sturdevant had recently raised the price of said blanksfrom twelve
and a half to twenty cents each, and that a similar article was offered in the i
market for eight cents.

1 was induced to think, upon the showlﬁ then made, that the leave asked
for should be granted, and you were accordingly instructed to take the neces-
gary steps for the commencement of the suit.” Since then, application has
been made to me by Messrs. Curtis & Corwine to amend the bill, and at the ;
same time Mr. Sturdevant, with his counsel, Mr. Roberts, and others, claim-
ing to represent the manufacturers of boots and shoes, asked to have the
order made for the use of my name in said suit rescinded.

It is somewhat difficult to determine in what cases the Attorney General
should allow his name to be used to set aside a patent as contemplated by the
Supreme Court in the case of Mowry vs. Whltnely, 14 Wall, 434. “‘The ancient
mode,” says the court in that case, “‘of doing this'in the English courts was |
I‘;y scriefacias, and three classes of cases are laid down in which this may be
done.

1. When the king, by his letters patent, has, by different patents, granted
the same thing to several persous, the first patentee shall have a scire facias
to repeal th e gecond.

ORNEY

EPARTMENT OF JUSTICE

2. When the king has granted a thing by false suggestion he may, by ecire !
racias, repeal his own grant. N {
3. When he has granted that which b! law he cannot grant, he, juie regis
and for the advancement of justice and right, may have a scire facias to re- ;
pea! his own letters patent.” !

And the court further remarks that4¢If an individual inds hiinself injured,
cither specially oras a part of the general public, it is no hardship to require
him to satisfy the Attorney General that the case is one in which the Govern- |
ment ought to interfere, either directly by instituting the suit, or indirectly :
by authorizing the use of its name, by which the Attorney General would re-
rain such control of the matter as would enable him to prevent oppression .
and abuse in the exercise of the right to prosecute such a suijt.”

When Sturdevant’s patent was issued, the ﬂuvsnon as to the novelty of the !
invention claimed by himn was expressly decided by the Commissioner of Pat- |
ents, and upon the reissue of the patent another decision of the same kind !
was made. Iam now called upon by the relators, upon the allegation that '
there was no novelty in said invention, to proceed in the courts for the pur- |
pose of reversing these decisions, !

‘To allow this would be practically to give an unsuccessful party objecting |
to a patent the right to appeal to the courts, and would seem also to put one |
department in the attitude of attacking the acts of another department of the |
Government. Whenever it appears that the Cominissioner of Patents has
heeome satistied that, through fraud or mistake,a patent has been improperly |
or illegally issued, the Attorney General, as a general rule, in my opinion, !
ought, upon the relation of “‘an individual who finds nimself injured there:
by,” to allow a suit to be brought on behalf of the Govcrnment to set aside
sich a patent. Ido not mean to say, however, that the views or wishes of
the Coinmissioner should be con clusive upon the Attorney General, but his !
action in such cascs ought to look as well to the rights of the patentee as to
the interests of those whoscek its cancellation .

Taking a case like the onebefore me, in which the question is as to the :
aovelty of the alleged invention, I have determined that where the Corinis-
sioner withholds his consent to a suit in the name of the Atterney General, to |
vacate a patent issued by him, such suit ought not to be brought until the |
validity of the patent in question has been denied or at least gravely doubted !
in a judicial procecding between private parties, as where the patentee sues !
some infringer of his alleged patent. Exceptions to this rule may be admit. i
1ed where persons, alleging a want of novelty in a patent, infringe it, and the '
patentee delays sult with a view of allowing a large claim for damages to :
accrue, or where, with doubts us to the validity of ﬁls patent, there are spe- :
c¢ial circumstances of injustice or oppression on the part of the patentee, :
But to preserve som et lnE like consistency in the action of the different
branches of the executive depa rtment of the Go vernment, and to afford ade-
quate protection to the discoveries and labors of inventors, it is necessary, '
in genceral, that the rule above stated should be observed. If the invalidity of
4 patent appears in a litigation about it between private parties, the Attorney !
General, upon a proper application, ought to interfere to prevent the pat-
leun-ct{rum harassing other persons with suits fcr the use of his pretended

nvention.

When fraud is alleged as a ground of suit in the name of the Attorney Gen- °
eral, to rei)eal 4 patent, nothing more than to satisfy him of the existence of
the traud is necessary to the application, as such a case cannot go upon the °
ground that the facts disclosed to the Attorney General were not presented !
"o or passed upon by the Comirissioner of Patents.

Mr, Sturdevant has given satisfactory reasons for advancing the price of !
his peg wood blanks, and that it was by an arrangement with the manufactur- |
crs of boots and shoes, and for their benefit ; and I am further satisfied that .
the public interests do not require me to take any steps to vacate his patent,
You will, therefore, withdraw the bill filed, an decf;ne any further use of
myname in this matter. Very respectfull

[signed] EORG

George P. Sanger, Erq., U. 8, Attorney, Boston,

H. WILLIAMS,
Attorney General.
Mass,

, end of which is a ball and socket joint.
socket by a set screw. .\ table of any form is arrangeed on the arms, !

Recent Dmerican and Loveigy Latents.
Machine tor Rolling Blanks for Nut Bars.
George Johnson, Haverstraw, New York.—This invention consists

tion with a pair of rolls for rolling notched bars. The notchesof the
clearer correspond to the notches in the rolls for forming the hex-
agonal nuts, so as to mesh with the notches in the soft, hot iron as it
is received and discharged by the clearer.
Improved Water Elevator.

Henry M. Sweet, East Haddam, Conn.—The shaft passes through a
box flange which is attached to the brake lever. This box flange is
made to slide in a slot of a curb sufficiently to throw a pinion out of

: gear with a wheel. The pinion is thrown out of gear, at the same :
' time that the brake is applied, by manipulating a lever, by means of | table is pivoted to the frame for tilting. Ithasan arm extending

which the bucket may be stopped, when full of water, at any desired
point.
Improved Garter.

Samuel Chard, Mianus, Conn.—This consists of an outside spring
band and an inside adjusting band, severed at one point, and con-
nected together. The inner band will be made alittle lessin circum-
ference than the limb which it is designed to clasp. Itisplacedover
the top of the stocking, and exerts, through the spring band, a gentle
pressure sufficient to hold the stocking securely to the leg.

Securing Handles to Burial Caskets.

William S. Wood, Newtown, N. Y.—An ear plate extends from one
end to the other of the handle, and is of some ornamental design. A
stay plate is placed on the inside of the casket and is secured by
screws and nut rivets having square shanks, which pass through
square holes in the stay plate, and through the side of the case, and
are riveted thercto to keep them in place hefore the handles ure
attached. The stay plate extends down through the case to near the
bottom with a rib on its outer side, and has a tendency to stiffen the
side of the case and keep it in shape when lifting upon the handles

Imporved Voltaic Battery.
Dr. Robert Arthur, Baltimore, Md.—This invention relates particu-

larly to an improvement in the mechanical consfruction of the bat-:
teries kuown as the Bunsen or carbon and the Grove, although it is'
applicable to other forms. The invention is the result of ditficulties :

encountered in the employment of these and other well known bat-
teries for running a small clectro-magnetic engine, and for operating
an electro-magnetic mallet for condensing gold in the operation of

filling teeth. The batteryis composed of the following elements,
namely : An outer jaw or cylinder with.lower end closed, having a |

groove or depression in its bottom containing mercury; an inner
perforated cylinder having one or more tubes attached; and a car-
bon plate provided at the upper end with a platinum tube, and frag-
ments of zinc in suitable quantity, the latter being placed in the an-
nular space between the outer jar and inner perforated cylinder.
Improved Mooring Attachment for Buoys.
Henry Brown, Charleston, N. C.—The object of this invention is
to provide a means of replacing the worn out loops of buoy bottoms

and ballast balls, without the expense, time, and trouble usually in- :

volved in the repair of the same. It consists in making the bottom
plate of the buoy with a pocket, which receives a detachable mnoor-
ing link, to be fastened therein by a keyed bolt. It also consists in
casting the ballast ball with two holes, which intersect each other at

rightangles at the center, one of which said holesreceives the taper- ;

ing shanks of two loops, and the other a bolt which passes through
the said shanks and locks them.

Improved Water Piston for Hydraulic Presses,

John F. Taylor, Charleston, S. C.—This invention consists in a hy-
draulic piston formed of the usual packing rings, so united with a

cut and an elastic ring that a-very durable and efficient piston is ob- I

tained, while the cost thereof is compar-atively small.
Improved Car Coupling.

Ezra N. Gifford, Cleveland, O.—T'his invention relates to certain im-

provements in car couplings, and it consistsin the peculiar construc-

tion of a slot or recess in the side ot the coupling catch, in which

rests the end of a cross bolt, by means ot the peculiar conformation

of which said recess the said catch is controlled in its motion and

position, and the danger of itsloss obviated. 1t consists also in the |

inclined shape of the shoulder upon the front of the coupling catch;
and the mode of locking the short cross bolt by embedding its bent
endin a recess in the drawbar, whereby the suid bolt is protected
from incidental knocks, is always kept in place, and is easily detach-
able. The invention further consists in the peculiar construction of
the drawbar in combination-with the coupling catch and bolt.
Improved Velocipede for Picking Cotton,
Charles and George E. Hess, Huntsville, Ala.—This invention re-
lates to means whereby a person may be enabled conveniently and
with the least posgible labor to pick cotton from the pod or stalk,
and place the same within a bag, the said picker and his bag being
supported relatively to each other during the whole operation, while
the bag is readily conveyed along from point to point without 1mnan-
ipulation.
Improved Gas Cooking Apparatus,
Thomas Peacock, Wood Green, Eng., and John C. Pcacock, Fins-

bury Park Road, Eng.—This invention copsists in ec nomizing the .
heat derived trom s ¢ombustion of gas by preventing the walls, top, |
; and bottom of stove from radiating the héat gcenerated within the !
' oven, and it also consists in ventilating the oven by an exact supply

of air, while the products of combustion are drawn off at the lowe
possible level. o )
Improved Bracket tor Dentist’s Chair,

George V. Gray, Albany, Oregon.—A slotted plate is attached to

a metal plate which is attached to the chair by means of a-pivot

! joint, so that it can be inclined in any position, carrying with it a

sleeve in which slides an upright tube. The last is held as desired

' byasetscrew. AT jointisattached tothe top of theupright through
i which passes a sleeve which slides on a feather. On the end of the !

arm which slides through the sleeve is an upright tube, on the upper
The ball is clamped in the

which extend from the stem of the ball. On this table are arranged
any instruments or materials used in filling and excavating teeth.

Water cups are attached by means of sliding rings. When the |

patient is seated, the table is adjusted by means of the various
mechanisms described, to bring the instruments and materials
.nto convenient position for use.

-

Improved Button Boot.
Edward . Wells, New York city.—The lower portion ot the

overlapping flap of a button shoe is made in one piece with the :
quarter. A flap piece constitutes the upper part, which is sewn to ,

the main portion, the slit extending about half way down the lat-
ter. The seam, at the place where it bears inside against the leg,is
not so liable to be hurttul as an inside seam along the instep.
Improved Rotary Harrow,
William J. Murphy and William H. Cock, Murtreesborough,

Tenn.—There arc two rollers, a foot in diameter, into which are !

screwed knives. To a cross bar is bolted another set of knives, so

'arranged that their paths may be midway between the pathsof the

knives of the rollers. There is besides a roller which is designed to
roll and smooth.the ground in the rear of the harrow.
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Improved Wheel Plow.
John B. Herman, Blair, Neb.—The plow beam is connected to the
bar by a universal joint, which gives it a free vertical and lateral
movement, so as to allow the plow to be laterally adjusted to cut
| a deeper or a shallower furrow, or a wider or narrower furrow, as

g . of arevolving clearer having notches in its periphery, in combina- | may be desired. There are besides novel devices which enable the

| plow tobe readily adjusted to run deeper orshallower in the ground,
;and others by which the caster wheel may bc readily adjusted to
take the downward pressure of the plow, and thus decrease the
friction and enable it to be drawn by less power, and mechanism
which permits the plow to be readilylowered to and raised from the
i ground when desired, and holds it securely in place when sus-
| pended.

| Improved Sheat” Dropper for Harvesters,
Perry G. Nichols and William 0. Nichols, Cresco, Iowa.—The

l below the pivot at one end, to which a cord is fastened, which is
! suitably connected with a bell crank. The last communicates with
" a foot treadle in front of the driver’s seat, so that by a downward
movement of the foot treadle u catch will be pulled back to un-
fasten the table, and the table will be tilted to dump the sheaves.
The table will then be turned back by gravity, the weight of the
next sheaf put on by the binders, and it will be fastened by a catch
and spring. The catch is so arranged relatively to the binder’s table
that the binder next to it can reach it readily to unfasten it by
hand.
Improved Peg Box for Pegging Machine.

i George H. Davis, Oxford, Mass.—This invention consists of a pcg
box with two feed channels for stock, to make pegs of two sizes, and
feed mechanism and shifting apparatus, adapted for use in connec-
tion with the pegging machine patented by C. Varney, and so ar-
ranged that the operator can shift the feed mechanism at will with-
out interrupting the operation of the machine, to use pegs of differ-
ent sizes in different parts ot the work. The inventionalso consists
of certain improvements in connection with the cutter, and an im-
i proved form of the peg driver.
; Improved Compound Metal Working DMachine,

George L. Jones,Vanville,Wis.—This invention relates to improve-
ments in the compound metal working machine patented by the
same inventor, under date of September 2, 1873. The punching
i mechanism, substantially such as previously employed, operates
a supplementary punch, so that bands, tyres, etc., ray be punched
at certain points with large holes, and at others with small ones at
the same time.

Improved Whiffletree Tug Fastener.

James L. Graff, Petrolia, Pa.—Instead of boring the whiffietrees
longitudinally to receive rods, cylindrical metal caps are applicd to
each end of the whiffletree. A sliding rod, having a knob at one
end and a plate at the other, is formed at a right angle to each cap.
A short pin projects from the center of the disk in a plane paral-
lel with the sliding rod. A bar slides in a socket formed on the
rear side of the cap, while the plate projects interiorly of the socket
and a pin projects through the loop formed on the end of the
socket. A coiled spring is placed in the cap between the end ot the
: whifietree and the plate. The ends of the traces are inserted in
the loops on the cap, the pins having been first drawn back into
the sockets by pressure applied to the knobs, and there secured.
. To release the traces, the bars are drawn toward each other by
cords, which are joined to a ring bLetween centrally arranged
pulleys.

i Improved Soap Bubble Toy.
; William A. Harwood, Brooklyn, N. Y.—'This is a little tin cup
i with another small cup attachment on the bottom, forming an in-
i closed chamber, in which is a hollow cone with a hole in the top.
A small tube like a pipe stem enters the chamber at the top, amd
there is a passage from the cup into the chamber. There is also a
small hole through the bottom of the chamber containing the cone,
rand around the outer edge of the bottom of this chamber is a
| flange projecting downward a short distance. The pipe blows along
‘ the swrface of the water, and carries small quantities along with it
down through the exit passage to form the bubble.
Improved Saw Gummer and Sharpener.

. Henry Baughman, Dorn’s Gold Mine, 8. C.—This invention has
" for its object to improve the construction of the saw gummer for
- which letters patent were granted to the same inventor, February
: 1%, 1873, and December 9, 18i3. To an ypright frame is bolted a
block, and a support for the block, aguinst which the straight saw
is clamped to be operated upon. 'The inner end of this block may
i be inclined to one side and the other, to give a bevel to the saw
' tecth. The clamp, by which the saw is held, has a rabbet on its
!inner side for the back edge of the saw to restupon, and is so con-
! structed that, when one tooth is gummed and the clamp allowed to
i drop down, the inclination of its slots will car y forward the clamp,
| and with it the saw. As the clamp is again raised by a lever, a
i tooth of the saw will catch upon a stop attached to the block, by
| which the saw will be held, <o that it cannot be curried back by
i the backward movement of the clamp, thus bringing the next tooth

into position to be operated upon by the gumming wheel. Another
inew feature is the provision of an orifice in the block for the
escape of filings.

Improved Heat ERadiator.

Owin Marrin, Brooklyn, N. Y.—This invention consists in pro-
: viding the inner cone of the radiator with flexible plates projecting

from its base, and arranged at suitable distances apart to regulate
i the =ize of the openings, through which the heated air, gases, and
i other products of combustion ascend in the flue.

: Improved Saw 'Tooth Swage,

Alonzo (. Rouse, Jacksonville, Fla.—In using this swage, the
tooth of the saw is first incerted between projections, its edge pro-
i jecting into a recess. Blows with a hammer upon the stock will
i cause the said projections to form small trunsverse grooves in the
upper and lower sides of the tooth. The swage is then removed
"and adjusted to bring the edge of the tooth between another pro-
*jection and the inclined end of a die. Hammering upon the end of
i the stock will thus bring the edge of the tooth to the proper foum,

obliteruting the grooves and finishing the edge or point of the
; tooth.

Improved Polishing Machine.
William 8.3Vood, Newtown, N. Y.—In this device motion is etfected
i by a rotary spindle with a chuck plate, to which is attached a sprivg
| pivot carrying a box or holder for the grinding substance,in such a
i manner that the pressure and stroke or motion are entirely at the
! coinmand of the operator.

i
|

Improved Brick DMold.
John Treadway, Haverstraw, N. Y.—This invention consists of a
; removable key or wedge block placed beneath the reciprocating
. plunger of the machine and above the platform, whercbythc amount
; of pressure on the bricle is raised according to the quantity or condi-
- tion of clay in the mold.

‘ Improved Soap Frame.

i John H. Keller, New Orleans, La.—T'hisis a soap framefor forming

i soap blocks, constructed of iron side walls strengthened by longitu-
dinal re-enforcing wooden barg, and of wooden end walls bound by
the vertical flanges of the side walls, the whole being firmly clamped
otgether and to the bottom part.
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o ; Diamond Carbon, of all sizese and shapes, for| (2) W. L. says: In order to ventilate and | thesumoundings \ willpermi it. Trueit lag;auy by
gﬂ’iﬂ"ﬁ m'a %ﬂ“mﬂ. drilling rock, sawing stone, and turning emery Wheels, | carry off a portion of surplus heat in a small con- | the line and then level it up. A. This is a good

The Charge for Insertion under thie head is $1 a Line.

Agricultural Implements, Farm Machinery, Seeds,
Fertilizers. R. H. Allen & Co., 189 & 191 Water 8t..N.Y.

The Varnishes and Japans of the London M'f’g
Co. compare favorably in price with, and are unexcelled
in purity, durability, and color by, any first class houses
in Europe or America. Hyatt & Co., office 246 Grand St.,
New York; Factory, Newark, N. J.

Faught's Patent Round Braided Belting—The
Best thing out—Manufactured only by C. W. Arny, 301 &
308 Cherry St., Philadelphia, Pa. Send for Circular.

Patent Rights for Sale—of the neatest and most
simple and convenient Window Fastener ever invented,
Address F. E. Dixon, Box 804, P, O., Toronto, Ontario.

Wanted—Good 2d hand Engine Lathes, at Low
Price. Address Junfus Harris, Titusville, Pa.

Amateurs’ Photograph Apparatus, for Home
Amusement. Every thing complete for taking pictures.
Sent on receipt of price, $5. Simpson & Martin, corner
‘Walnut and Pacific 8t., Newark, N. J.

We have a small Brass and Copper Article we
want manufactured. Sawyer & Baldwin, Houston, Texas.

For Sale, Cheap—Foundry and Machine Shop, al-
most new. F.D.Bennett, Jackson,Mich. Splendid m'f’g
point. Coal mines in city—Railroads in seven directions.

Wanted—2d hand Engine and Boiler, ready for
use. Address, with price and maker’s name, until Dec.
81, 1874, to J. F. Sanders, Elizabeth City, N. C.

A Smasll Boat Engine, Boiler and Pump, for Sale
cheap. W. H. Brown, 87 Center St., New York.

Treatise on the Steam Engine Indicator—Price
$1. Address E. Lyman, C. E., New Haven, Conn.

Magic Lanterns, and 100 Choice Views, for $85
and upwards,for Churches and Public Exhibitions—a pro-
fitable business for a man with capital. Catalogues free.
McAllister, Manufacturing Optician, 49 Nassau St., N. Y.

For Sale—One “Cottrell & Babcock™ Water
‘Wheel Regulator. Also, one * Harrison’s’’ 12 in. Porta-
table Corn Mill—all in good order—by D. Arthur Brown
& Co., Fisherville, N. H.

0. A. Davis, S8acramento, Cal., wants 100,000 more
Hayand Cotton Presses made on royalty.

¢“Fairy” Electric Engines, with battery com-
plete, $6; without battery, $4. Electro-Magnetic Manu-
facturing Co., 38 Broad St.—P.0. Box 1804, New York.

For Power Hammers or Bolt Headers, the best,
8. C. Forsaith & Co., Manchester, N. H.

Every metal worker should have a Universal
Hand Planer. For Cat. 1in, Manufac~
turer, 60 Duane Street, New York

John W. Hill, Mechanical Engineer, Dayton, Ohio.
Drawings, opinions, and advice.

Price only three dollars—The Tom Thumb Elec-
tric Telegraph. A compact working Telegraph Apparatus,
for sending m making ts, the electric light,
giving alarms, and various other purposes. Can be put in
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on receipt
of price. F. C. Beach & Co., 268 Broadway, New York.

Cast Iron Sinks, Wash Stands, Drain Pipe, and
Sewer traps. Send for Price List. Bailey, Farrell & Co.,
Pittsburgh, Pa.

Pratt’s Liquid Paint Dryer and White Japan sur-
passes the English Patent Dryers and Brown Japan in
color, quality, and price. Send fordescriptivecircular to
A. W. Pratt & Co., 58 Fulton Street, New York.

For Solid Wrought-iron Beams, ete,,; see adver-
isement. Address Union Iron Mills, , Pa., for
ithogreph, &c. i

Many New England Manufactories have Gas
Workn, which light them at one fourth the cost of coal
gas, For particulars, address Providence Steam and Gas
Pipe Co., Providence, R. I.

Hotohkiss Afr Spring Forge Hammer, best in the
market. Prices low. D. Frisbie & Co., New Haven, Ct.

For 8olid Emery Wheels and Machinery, send to
the Union Stone "o., Boston, Mass., for circular.

Scale in Steam Boilers.—I will remove and pre-
vent Scale {n any Steam Bofler, and make no charge until
the work 18 found satisfactory. @&eorge W. Lord, Phila-
delphia, Pa.

For the best Cotton Cans and Galvanized Fire
Palils, address James H!ll, Providence, R. I.

For small size Screw Cutting e Lathes and
Drill Lathes, address Star Tool Co,, Providence, R. I.

Mechanical Expert in Patent Cases. T.D. Stetson,
23 Murray 8t., New York.

For the best Portable Engine in the world, address
Baxter Steam Engine Co., 18 Park Place, New York.

, Wrecking, Pumping, Drainage, or Irriga-
ting Machinery, forsale or rent. See advertisemeunt. An-
drews’ Patent, inside page.

All Fruit-can Tools, Ferracute, Brldgemn N.J.

Hydraulic Pressee and Jacks, new and second
hand. Lathes and Machinery for Polishing and Buffing
Metals. E. Lyon, 470 Grand Street, New York.

Iron Frame Band Saws, cheapest and best, $150.
Address 8. C. Forsaith & Co., Manchester, N. H.

Brown'’s Coalyard Quarry and Contractor’s Appa-
ratus for hoisting and conveying materials by iron cable.
‘W. D. Andrews & Bro., 414 Water St., New York.

Temples and Oilcans. Draper, Hopedaie, Maass,

For Surface Planers, small size, and for Box

Corner Grooving Machines, send to A. Davis, Lowell,
Mass.

The ¢“Scientific American” Office, New York, is
fitted with the Miniature Electric Telegraph. By touching
1ittle buttons on the desks of the managers,signals are sent
to persons in the various departments of the establish-
ment. Cheap and effectfve. Splendid for shops, offices,
dwellings. Works for any distance. Price $6, with good
Battery. F. C. Beach & Co., 263 Broadway, New York,
Makers. Send for free {llustrated Catalogue.

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

Eames Patent Molding for Metal Cast-
ngs. Saves fully one third in cost of labor of molding,
and secures better work than the ordinsry metbod. For
Circulars, address P. & F. Corbin, New Britain, Conn

Peck’s Patent Drop Press. For add.res
Milo, Peck & Co., New Haven, Conn. ctroulars,

Small Tools and Gear Wheels-for Models. List
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass.

Boosey’s Cheap Music Books for the Holidays.
Boosey & Co., 83 East 14th 8t., New York. Send for
catalogue.

Saw Ye the S8aw?—§1,000 Gold for Sawmill to do
same work with no more power Expended L. B. Cox &
Co., 197 Water st., N. Y.

Eeotric Bells for Dwalungl, Hohls, &c.—Most re-
listleand chespest Hotel Annuncdatar. Clreap telegraph
outfts for lewrnars. Instrunents for Privatd. Lines, Gas

KCting Apparatus, etc. J.H.Hesaln, Sec ..cxmm,o

also Glaziers’ Diamonds. J.Dickinson.64 Nassau 8t.,N.Y.

Direct Steel Castings—Solid and' Homogeneous,
Tens{le strength 70 thousand 1bs. to the square inch. An
invaluable substitute for expensive forgings, or iron Cast-
ings requiring great Strength. For Circular and Price
List, address McHaf'ee Steel Co., cor. Evelina and Levant |
Sts., Philadelphia, Pa.

Steel Lathe Dogs, 14 sizes, and 7 sizes of Steel
Clamps. The Best and Cheapest. Send for Circular and
Price List to Phila. Hydraulic Works, Evelina St., Phila.

Hand Fire Engines, Lift and Force Pumps for fire

and all other purposel. Address Rumsey & Co., Seneca :

Falls, N. Y., U. 8. A,

Portable Euglnes, new and rebuilt 2d hand, a .
specialty. Engines,Boilers,Pumps, and Machinist’s Tools
L H. Shearman, 45 Cortlandt St., New York.

For First Class Steam Boilers, address Lambert-
ville Iron Works, Lambertville, N. J.

Engines and Boilers a Specialty—l1st class: new
patterns; late patents; reduced prices. Plain and Cut-off
Hor’l and Vert’l Englnes; Hoisting Engines; the celebra-
ted Ames’ Pertable Englines; Bollers of all kinds; Climax
Turbine; and the best Saw Millin the market. Large
stock always on hand. Hampson, Whitehill & Co,, 83
Cortlandt St., New York. Works at Newburgh, N. Y.

Buy Boult’s Paneling, Moulding, and Dove-tailing
Machine. Send for circular and sample of work., B. C.

Mach’y Co., Battle Creek, Mich., Box 227,

J. E. 8. will find :: description of mica on
P. 88, vol. 25.—J. J.’s proposition as to an astronom-
ical problem is utterly unintelligible.—W. P. will
find directions for black enamel leather on p. 122,
vol. 27.—E. 8. can bleach moss by using a prepara-
tion described on p. 91, vol. 28.—H. W. M. and W. J.
will find a description of the art of molding or mo-
deling on p. 58, vol. 24.—C. C. will find a recipe for
solder for gun barrels and other iron and steel
work on p. 858, vol. 27.—J. V. will find directions for
Japanning iron work on p. 208, vol. 26. Bronzing is
described on p. 283, voi. 31.—J. J. McG. will find di-
rections for cleaning brass and nickel plating on p.
870,vol. 26.—F. E. W. will find a recipe for indelible
ink on p. 112, vol. 2i. Japanning on iron is de-
scribed on p. 122, vol. 27.—W. L. A. will find an ac-
count of the canal boat award on p. 81, vol.80,—
W. C. R. can keep the rust from his plowshares by
following the directions on p. 283, vol. §1.—J. W. P
will ind a rule for proportioning cone pulleys on
Pp. 180, vol. 26.—J. H. D. will find explicit directions
for coustructing a cheap telescope on p. 186, vol.30.
—W.P. M. will find full directions for treating su-
mac on p. 363, vol. 31.—B. B. B. will find a formula
for silver plating without a batteryon p. 299, vol.
8l. Galvanizing wrought iron is described on p.4
846, vol. 31.—W. J. can temper his brace bits to a
straw color by the method given on p. 21, vol. 81.—
W. H. H. will find directions for making a good soft
solder on p. 185, vol. 27.—E. E. H. should apply to
the master mechanic of a railroad.—B. F. G. will
find directions for nickel plating steel on p. vol. oL, |
8l. Polishing brass is desaribed on p. 102, vo)
A. 8 G. will ind full “directions for etching on
glass on p. 409, vol. 31.—J. E. will ind rulesfor cal-
culating the proportions of gear wheels on p. 330,
vol. 24.—E. B. W. will ind directions for mending
rubber boots on p. 208, vol. 80.—J. C. H. will find
full directions for stufing and mounting animals
on p. 250, vol. 80.—H. D. P. will find a recipe for
scarlet ink on p. 200, vol. 30.—C. T. will find full di-
rections for washing flannel and other woolen fab-
rics on p. 267, vol. 3).—H. F. H. will find instructions
for gilding on walnut on p. 90, vol. 30.—E. B. M.
will find directions for turaing iron on pp. 76, 122,
vol. 30.—M. B. can galvanize iron wares by the pro-
cess described on p. 344, vol. 31.—D. H. M. will ind
a description of a simple and excellent filter on p.
251, vol. 8.—J. H. B. will find instructions for gild-
ing on china and glass on p. 41, vol. 27.—J. J. and
many others will find that the anti-snoring device
is illustrated on p. 84, vol. 24.—F. W. will find a re-
cipe for the logwood and copperas dye on p. 331,
vol. 81.—A. G. 8. and D. M. will find a formula for
harness blacking on p. 218, vol. 28.—H. C. will find
ample information on measurement of engine
power on p. 16, vol. 29, and on indicating engines on
p. 64, vol. 80.

(1) G, W. says: 1. I have ‘thought of ma
king a cistern of brick inside of a series of grate
and stove flues, running from the cellar to the
top of a dwelling. Can I make it with iron hoops,
strong enough to be safe when fllled- with water
to a hight of 25 feet, using water lime in laying
the brick and plastering inside? My object is to
prevent freezing and to economize in room and
brick by combining the cistern wall with the in-
side walls of the flues, thus making a reservoir
for water by letting it run from the roof and
thence to any part of the house, through pipes,
properly arranged in the walls and secure against
frogt. A. By makiug the interior wall of the cis-
tern of sufficient thickness to reeist the pressure,
such a construction is possible, But it is objec-
tionable in two respects: First, the water at the
bottom will be so low as 10 be capable of being
supplied only to the lower part of the house; and
secondly, the column of water will be so extend-
ed when full as to cause an undue pressure at the
bottom. Both of these objections will be over-
come by adopting the usual tank at the upper
part of the house, and the danger of freezing in
such case is less than is generally supposed. 2. Can
a four inch wall of brick be built around the out-
gide of a wooden frame building, instead of siding
the house with wood, anchoring the word to the
frame occasgionally? The object is to save paint-
ing; it would also be safer from outside exposure
to fire. A. We consider such a construction very
impracticable, as the unequal settlement of the di-
verse matarials would cause them to separate, and
thus in a very short time cause the house to have
the appearance of a ruin. The expense of making
the wall entirely of brick, moreover, would not

be much greater.

servatory or greenhouse, I put a round ventilator
in the ceiling, 18 inches in diameter, carrying &
sheet iron tube of the same size through and
about four feet above the roof, with a cap. The
room is heated by a double tier of hot water pipes.
Contmry to my expectations, instead of having an
; upward draft, the cold air blows down the shaft
during a windy day, and on still days is sluggish
and inert, affording no satisfactory ventilation.
How can I obviate the difficulty? A. You do not
say whether you have an opening to the outside
| air near the floor. If you have no such opening,
we should suggest one as a remedy.

(3) A.C. R. says: No. 1asserts that houses

house built on solid foundation without cellar is
not likely to be affected by disease arising from
impure air as easily as the house built on a cellar.
Which is right? A. There have been 8o very few
houses built without cellars that this question :
cannot be answered experimentally. If you fill a

, vessel with sand and then pour water into it so as
! to allow the latter to rise to within a short distance

of the surface, you have a good representation of
the way the water lies in the earth ; but sometimes
it isat one hightand sometimes at another. In some
localities it lies deeper than in others. It this city,
at one section, water can always be found within
6 feet of the surface; on the other hand, at Passaic
Bridge, a well had to be sunk 60 feet before water
could be obtained. It can, therefore, easily be in-
ferred that the healthfulness of a house, having a
cellar, will depend upon the nature of the soil in
this respect, for it would make very little differ-
ence as to dampness, to a house at Passaic Bridge,
whether it had a cellar or not. But answering
generally as to cellars, if the first floor is set high
up from the ground and is well ventilated beneath,
the probabilities of health are in favor of the
house that has no cellar.

(4) J. G. R. says: 1. In consequence of a
too severe strain on our engine, the foundation
wall is shaken. Can we remedy it by passing Ro-
sendale cement (sufficiently diluted) into the cracks,
or would it be better to bind it with bolts and
plates? A. Wo think it would be well both to
bind the foundation, and to fill up the cracks. 2.
We have another foundation in which mine water
has eaten the keys from the lower bolt ends,

* | thereby causing the bolts to turn when the nuts

are turned. Can I tighten the bolts in the mason-
ry by pouring in a solution of sal ammoniac mixed
withfineiron filings? A. We scarcely think you
can use the sal ammoniac and iron filinge, unless
there is a good chance to make a driven joint.
Melted sulphur will answer very well, if you can
prevent it from running out of the bottom of the
openings as it is poured in.

(B) E. M, asks: 1. What part of a horse
power will it take to run a sewing machine? A.
From1-30 to 1-20. 2. What bore of cylinder would

the most economical to run 10 family machines ?

: Prom 2 to 2§ inchesWill answer very well. 3.
Willa%supply pipe supply steam’ enough for a
214 inches cylinder? A. Ingeneral, yes.

- (6) R. L. H. says: What is the difference
in temperature, or relative heat, of the oxyhydro-
gen blowpipe and the common blowpipe? A. The
temperature of the common mouth blowpipe at its
hottest point isabout?,000° Fah. That of the oxyhy-
drogen blowpipe has never, we believe, been accu-
rately determined.

(7) F. W. asks: 1. How can I cover muslin
with a thin coat of gum? A. You do not state
what kind of gum. 2. Howcan I color it black in-
side and a light yellow outside? A. We know of
nobetter method than that of coating it with size,
and then applying the desired pigment with a
brush.

How can I clean dogskin gloves? A. We can re-
commend benzine for this purpose.

(8) J. G. C. says: 1. What is the relation
of the magnifying lenses to the condensing lenses
with regard to focus in the magic lantern? A.The
relation depends upon the amount to whichit is
desired to magnify the objects placed before the
condensers. To give the relation in any particular
case, it 18 neceasary to know the character of the
lenses employed. 2. What is the use of the Lieber-
kuhn? A. The Lieberkuhn consists in placing the
small lens in the center of a highly polished con-
cave speculum of silver, by which means a strong
light is reflected upon the upper surface of an ob-
Ject, which is thus examined with great ease.

(9) A. D. P. agsks: What is the best meth-
od of separating gold and lead? A. By means of
the cupel. There i8 no means easier or cheaper.

There is a rock in North Carolina called the cot-
ton stone. Whatisit? A. Send usa specimen.

(10) C. A. asks: What kind of furnace or
retort isused in makinglampblack? A. Theburn-
ing of the tarry and pitchy combustibles is carried
on in any suitable furnace. The smoke is con-
ducted through long horizontal flues terminating
in chambers hung with sacking, upon which the
lampblack is deposited.

(11) 8. P. B. agks: What kind of steel are
flles made of ? A. Generally from cemented steel,
rolled or hammered. 2. What is the difference be-
tween cast and spring steel? A. The firstis ce-
mented steel, melted, cast into ingots, and rolled
into bars. Spring steel is produced, acoording to
Bauerman, by heating blistered steel to an orange
red heat, and drawing down in size by hammering
or rolling.

(12) T. A. C. says, in reference to lining
shafting (p. 840, vol. 81): Suppose T. F.'s shafting
i{s already up, and has got out of true: do not put
him to the trouble of removing it from the bear-
ings, but tell him to stretch a line parallel with the
shafting, that is, equidistant from the ends, as close

to the shafting and as near level with its canter as
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with cellars are healthier than those built with- |
out them; but No. 2 says the contrary, and thata !

method for anexperienced workman, but the other
is best adapted for general use.

(18) 1.G/H.says: To run a saw mill,we have
an engine 14X38 inches stroke, with an 8 feet driv-
ing wheel, belting to a pulley on the main counter-
shaft only, 3% feet diameter, surface 15 inches.-
This pulley is so small (in order to give the neces-
sary speed) that the belt will slip. Caa we, by put-
ting in another countershaft, improve the mill by
belting from the engine, and then to the present
shaft, thereby giving an opportunity to increase the
pulleys to a size that will prevent slip? 1heengine
18 said to be 60 horse power. Itis argued that this
extra shaft would take so much more power that
the engine would not drive the mill. Can you tell
i us about how much power it would consume to
| drive this extra countershaft, it being about 8 feet
) long? A. The change suggested would be a decided

mmprovement ; and instead of a loss, more of the
; power of the engine would be utilized than at
present.

(14) E. C. D. Jr. asks: How can I test soda
ash? A. The test is to ind how many measures of
diluted acid are required to destroy the alkaline
reaction of and to neutralize 100 grains of a speci-
men of soda salt. The acid is measured in the al-
kalimeter, which is a straight glass tube, or very
narrow jar, with a lip, about 5§ of an inch in width
and 14 or 15 inches in hight, generally mounted up-
on a foot, and capable of containing at least 1,000
grains of water. It is graduated into 100 parts,
each of which holds 10 grainsof water. To form
the test acid, 4 o0zs. oil of vitriol are diluted with
20 ozs. of water, or larger quantities of acid and
water are mixed in these proportions. About 34 oz.
bicarbonate of soda is heated strongly by a lamp
for an hour, to obtain pure carbonate of soda, of
which 171 grains are immediately weighed, that
quantity containing 100 grains soda. This portion
of carbonate of soda is dissolved in 4 or 5 ozs. hot
water, contained in a bagin and kept in a state of
gentle ebullition, and the alkalimeter is fillled up to
0 with the dilute acid. The measured acid is to be
gradually poured into the soda solution, 1ill the ac-
tion of the latter on test paper oceases to be alka-
line, and becomes distinctly acid, and the measures
of acid necessary to produce that change accurate-
ly observed. The last portions of the acid must be
carefully added by a single drop ata time. It may
probably require about 90 measures. In applying
the test acid, it is poured from the alkalimeter, as
before, upon 100 grains of the soda salt to be-tested,
dissolved in two or three ounces of hot water, the
liquid being stirred with a glass rod after each ad-
dition of acid. The salt contains as many grains
of soda as it requires measures of acid to neutral-
ize it, and, therefore, so much alkali per cent. The
first trial, however, should only be considered an
approximation, as much greater accuracy will be
obtained on a repetition of it. The experiment is
often made in the cold; but it is very advantageous
to have the alkaline solution in a basin, in which it
is heated and evaporated duringthe addition of the
test acid. The indications then become greatly
more cleafand‘decidive, both from the expuldon
of the carbonic acid and the concentration of the
solution. 'With such precautions the proportion of
soda may be determined to 01 grain in 100 grains
salt; and an alkalimetrical determination, made ina
few minutes, i8 not inferior in precision to an ordi-
nary analysis.

(15) B. L. H. asks: Is the pressure-in a
boilergreater at the mud valve than it is at the
safety valve or other part of the boiler above the
water? A. The pressure is greatest at the lowest
pointin the boiler, and least at the highest point.

(16) W. F. McK,, H. B., and many others
say : We are about to build emall engines to drive
lathes, etc. Please give the proper dimensions for
a cylinder, say, 4incheslong. We want the dimen-
sions of all the working parts. A.Make a drawing
of a large engine of good design on a reduced
scale. This will give you a fair idea of the propor-
tions.

(17) H. B. asks: What sized boiler should
I use, withhow many flues, to furnish steam to
two cylinders 23$Xx13§ inches? A. Make the boiler
with from 18 to 20 square feet of efficlent heating
surface per horse power.

(18) A. B. C. says: We are sinking a shaft
in very hard rock, below the 700 feet level. The
shaft at the 700 feet and about 15 feet below is run-
ning at an angle of 59°, and is 8 feet long by 43¢ feet
wide in the clear. At the 700 feet,a tunnel was run
in the hanging wall or side about 12 feet, when we
cut soft ground. We want to get the shaft into
thissoft ground m order to sink it faster. How
far shall we have to sink before we strike it, as we
are now running at an angle of 54°? A. About 118
feet.

(19) E. W. M. asks: If a pipe from a large
tank has a check valve placed at the end, and a
pipe of the same diameter has & check valve on
the same level as that in the pipe from the tank,
the water in the tank and pipe being of the same
head, on which check valve is the pressure the
greatest? A. The pressure will be the same on
each, and water will flow with the same velocity
from each, if theheads are equal. -

Is steam used for heating buildings ordinarily
hotter than that which is used for working steam
engines? A. No.

How can I whiten ivory after it has turned yel-
low? A. Rub it with pumicestone and water, and
expose it to the rays of the sun in an airtight glass
case. Repeat the operation several times, if neces-
sary. .

You gave a recipe for bluing glass chimneys; will
not the heat cause the color to peal off? A. No.

‘What causes blistering on paint, when heat is ap-
plied? A. The moisture in the paint is vaporized.

You give a recipe for plating small articles with-
outa battery, taken from Watt's ¢ Metallurgy.”

Will that plating stand for 6 months with moderate
bandling ? A. Yes.
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(20) F. O. asks: How can I dye feathers to
a red color, to be waterproof, for fishing flies? A.
Take 1 oz. Brazil wood in powder, %4 oz. alum, 4
oz. vermilion, and 1 pint of vinegar: boil them to
a moderate thickness, and dip the teathers (they
first having been sonked in hot water) into the mix-
ture. .

(21) C.D. asks: ('an aluminum be worked ?
.. Yes, readily. In small quantities it costs as
much as silver.

1. Willan enginc of 2 inches stroke run a6 inch
turning lathe? A. Yes. 2. Should the engine be
connected by a belt to the flywheel shaft of the
lathe? A.You can use a belt from 1 to 2 inches wide,
with a wheel on engine 8 inches in diameter, and an-
other on lathe shaft of 6 inches.

Speaking of a t inch gear wheel, does it mean 6
inches in diameter over all, or from base of tooth
to base of opposite tooth? A. It is the diameter
of the pitch circle.

In what book can I find practical instruction for
building mnodel engines? A. We do not know oi
any that distinguishes a model steam engine from
an ordinary one.

(22) N. J. J. asks: How many fish can be
raised in a pond containing an acre of ground
supplied with100 gallons of water perininute? A.
Try to raise as many as possible, and the principle
of the survival of the fittest will regulate the mat-
ter.

(23) H. B. asks: 1. Will a cast iron shell
turned down to the proper thickness do for a small
boiler? A. It would be better,in most cases, not
to turn it down at all. 2. What is used for packing
the joints of a boiler thrce fecet long? A. Rivet
and caulk thc joints. Ordinarily, no packing is |
uscd. 3. To what degree must iron be heated to
melt common solder, and could soldering be used
on boiler joints? A. To about 400° Fah. It could
be used as suggested.

1. Is it possible to obtain good small sized cast-
ingsof iron? A.Yes. Youmusthave seen plenty,
such as stove castings and the like. 2. Is copper
cast? A. Yes. Itisordinarily sold in cast ingots.

(24) F. II. and others: It is always best to
place the tightener on the slack side of the belt;
and to get the greatest driving power, it should be
placed close to the small pulley.

(25) J. B. P. asks: Does any bharm arise
trom using, in thc cylinder of a steam engine, a
mixture of black lead, sulphur, and tallow, or black
lead and tallow ? A. With a surface condenser,thc
collection of the lubricant in the tubessometimes
causes trouble. Impure tallow frecquently eats
away the tallow. Itis better to use good oil.

1. What is thc best waterial for an idle pulley,
used in a sawmill for transmitting motion to re-
verse the carriager A. Cast iron. 2. What ma-
terial is best for use in making a friction feed
pulley in a sawmill? A. Cast irqn. 3. Why
do saws which have been worn down from 60
to 54 inches require hammering to make them run
stiff enough to work? A. A saw is generally
strained somewhat in the rim, and when run down
it must be strained again.

Thave aboiler, 14 fect long by 51 inches diameter,
with 39 threc inch tubes; outside diameter o f tubes
is 3 inches. The tubes arc contained in that por-
tion of the boiler below aline drawn 30 inches from
bottom of boiler. How much water willit take to
fill the boiler to a line drawn 2 inches above top
row of tubes? A. You can readily calculatc the
volume of that part of the boiler diminished by
volume of tubes.

(26) E. H. 8. says: We have a schoolroom
39x23x about 14 feet. The acoustic properties of
this room are very poor; at times it is hard for the
teacher to make herself understood. What can we
do toimprove them? A. The echo has been de-
stroyed or materially reduced in rooms of this kind
by breaking up the reflex of sound, from the wall
opposite the speaker, by wires. As has becen ex-
plained in our previousissues, themanner of doing !
this, lately adopted in England, is to stretch the:
wires from floor to ceiling at about 6 inches apart, i
and, say, 6inches out from the face of the wall. This
may bc tried at firat for a space of about 14 the
width of theroom, at the center of the wall, and if.
tfound bencficial, afterwards extended.

(27) H. L. IL asks: How can I plate with
nickel? A. Use the chloride of nickel for a solu-
tion with a nickel positive pole, and proceed in the
samce way as with silver plating.

(28) 'T. D. M. asks: Where is meerschaum
found? A friend says that it is a clay in the ocean,
and is washed by the waves to shore and collected :
in dust-like form. I think it is dug out of the:
earth. Whichis right? A. The word meerschaum
is German for froth of the sca, in allusion to its |
lightness and whitish color. Itis a hydratedsilicate :
of magnesia, and occurs in Asia Minor, in stratified
earthy or alluvial deposits at the plains of Eskihi-
sher, where, according to Dr. J. Lawrence Smith, it
it has proceeded from the decomposition of carbo- !
nate of magnesia, which is imbedded in serpentine
in the surrounding mountains. It is also found in
Greece, at Hrubschitz in Moravia, in Morocco, and
elsewhere.

(29) O. asks: 1. Isthere any known process
by which cotton seed oil can be thoroughly and
economically refined? A. In the strictest sensc, |
what is called by the trade refincd oil is more or .
less pure oleic acid. This so-called refining of the ‘
oil is the abstraction of the dark color, acuompa-'
nied by improvement in flavor, and may be ac-
complished by washing the oil in a solution of caus-
tic potash or soda: but in nearly every case it will
be previously necessary to submit the oil to a tho-

rough steaming and washing with hot water, so as | feet bolting reel be than the head for wheat tiour? * ogether, and will dry quickly >—H. P. L. asks: How

proportion of the more solid fatty matter of the
oil is abstracted. The mixed liquids—alkaline lye
and oil—after having been beaten up together,sep-
arate in three distinct layer: on being left to repose:
the upper one is nearly colorless, so-called refined

oil; the middle layer is the still yet dark colored, sa-
ponifiedsolid fat of the oil, while at the bottom is
found the dark, almost black colored alkaline lye. '

Owing to the great discrepancy of impurity of the
crude oil (some being evidently pressed from the
damaged secd) it is impossibleto state exactly what
yield of purified oil may be obtained. It has becn
found that under the most favorable circumstances
100 parts of the previously steamed oil yielded from
85 to 88 parts of retined oil.
practice, that potash for some reason or other an-
swers the purpose of cutting down the oil much
better than soda. 2. What are the uses to which
thoroughly refined cotton seed oil could be put?
A. The refined oil is notoriously exported for the

 adulteration of olive oil.

30) L J. N asks: Is there anything which
will effectually destroy magnetism in steel parts of
watches, except passing them through the fire? .
No.

(31) C. A. asks: How can I smooth the sur-
facc of a glass eye, it having become rough by rea-
son of the wear of the eyelid? A.Try rubbing
with a little putty powder.

(32) J. 8. asks: What is a good hook on ac-
tronomy, in which I could find the naines and posi-

tions of the principal stars, and also the focus and :

power of lenses for telescopes? A.Try the “Hand-
book of the Stars,” in the Cambridge series.

What is an argand burner? A. This is an ar-
rangement for increasing both the supply of air
and the burning surface of the flame. In the candle
tlame and gas jet, combustion takes place only on :
the outside. The argand burner has a circular wick
by which a second current of air is admitted to the |
interior of the tlame, thus burning with a double
surface. The effect is increased by a glass chimney
contracted so as to deflect the ascending outer cur-
rent of air strongly upon the flame. Your other
question should be referred to a physician.

33) E.T. C. asks: How can I make ordi-
nary dry Venctian red into a cake or ball suitable
for use on a striking line,as a carpenter uses chalk ?
A. Make it into a thick paste with water, and dry.

How can I stain and polish a violin? What kind
of varnishisused? A. Boil together Brazil wood
and alum, and before applying it to the wood add
to it a little potash. A suitable varnish for wood
thus tinged may be made by dissolving amber in oil
of turpentine, mixed with a small portion of lin-
sced oil.

I have heard that split timber, such as spokes,
would season much faster if set up on end to sea-
son. Isitafact? . A. Probably, from the larger
surface exposed to the air.

(34) A. M. asks: How can I color gelatin ?
A. The gelatin is either melted or dissolved in a
limited quantity of water,and the tint desired is ob-
tained by adding one of the aniline colors. It is
then poured on to a smooth warmiron plateand im-
mediately poured off again, leaving a thin filmstth
adhering to the plate. This is allowed to dry. Tt
may then be cut into the required shape.

(35) 8. F. B. asks: How shall I arrange to
burn brimstone so as to whiten a hat by the fumes?
A. Puta chafing dish with some lighted charcoal
into a close room or large box, then strew one or
two ouncesof powdered brimstone on the hot coals,
hang the articles in theroom or box, make the door
fast, and let them hang for some hours.

Is it not a good plan to hang the watch at night
with the stem downwards, so that the bearingswill

wear on opposite side from where they do in the :

daytime while in the pocket? A. Possibly-.

(36) S. S. W.asks: 1. Can neatsfoot oil be
extracted from leather so as to be used again? .\
Try boiling with water for a long time. The oil
will be found on the surface of the water. 2. Can
soap be made from the o0il? . Yes, with an alka-
li. 3. What is the mode of bleaching oil, and puri-
fying it from foreign particles? A. By straining
or filtering, and heating several times with cqual
quantities of rose water, with constant agitation.

(37) M. K. W, asks: We cannot make a por-
tuble gas machinc work, as we do not know what
proportions of sulphuric acid to use to a gallon of
water. A.One partofacid isdiluted with four or five
parts of water. 2. What is carbon oil (used in the
bottom as a purifier)? A. We do not know of any
oil by this name. Benzinc, naphtha, or gasoline
will answer the purpose. See answer on p. 379, vol.
30,

(38) G. D. asks: If I place alighted alcohol
lamp under a glassreceiver, it will burn a moment
or twountil the oxygen is exhausted; what is the
difterence in pressure per square inch of the air

! outsidce, and the air, minus oxygen, inside? .\.Thec
difference is proportional to the difference in vol- ;
ume; but what that difference is will depend upon .

the temperature, barometric pressure, ete. Alco-
hol is C;H4O,, the carbon burning to form its vol-
ume of CO,, equal to the volume of the & atoms of
oxygen with which the carbon combines. The hy-
drogen in excess of 2H,O forms vapor ot water,
which when condensed produces the diminution of
volume noticed.

(39) J. 8. P.—See the books on water colors
and water color painting by Rowbotham, Findley,
and Barnard.

(40) J. C. & Co. ask: Do you know of any
mcthod of keeping scales from the bottom of a
boiler? A. We can rccommend nothing better
than a good feed water heater.

1. How much lower should the tail end of a 20

It has been found, in '

[ (41‘) J. B. asks;-ng do wt;rnis get into ap- T

' ples? A. They eat their way in.
? 42) 0. P. asks: 1. What power is required
to raise 100 1bs. 40 feet high in 4 minutes? A. 4!; of
a horse power. 2. What power isrequired to raise
A. {5 of a
horse power. 3. A balance (or any heavy wheel)
starts slowly. What laws govern this force? A.
The same laws as govern the raising of a weight
- equal to the resistance of the wheel.

100 Ibs. 40 feet high in one minute ?

(443) W, H. asks: Ilow can I melt sandarac
for making the polish for black walnut wood de-
seribed by you on p. 315, vol. 307 A. Gum sandarac
melts readily on the application of a moderate
heat.

(44) M. T. asks: How is gun cotton made?
A. Pour equal parts of strong concentrated sul-
phuric acid, of specific gravity 184, and fuming
. nitric acid into a porcelain basin; as much cotton
; wool is stecped in the fluid as the acid is capable of
: thoroughly moistening, and the vessel covered with
. a glass plate, and left for a few minutes. The cot-
' ton wool is then removed from the acid, immedi-
| ately transferred to a vessel containing a large
| quantity of water, and washed with care, the water
| being renewed until no more acid adheres to the
igun cotton, which is next dried in a current of

warm air, and finally combed to remove all lumps.
. The cotton should not be left too long in the acid,
. as it becomes entirely dissolved.

(45) M. E. P. asks: Will it add to the pow-
"er of an engine to increase the length of cylinder
. and of course proportion all other parts to the in-
creased length of cylinder, the number of revolu-
tions and the pressure of steam remaining the
jsame? A. Yes.

(46) C. E. 8. asks: 1. Can a young man of
3 years’ experience in the engineering and drafts-
| man’s business, not a graduate of any college, enter
the navy to work under some engineer in that
business? A. We think it quite likely. Address a
letter of inquiry to the Chief of the Bureau of
Steam Engineering, at Washington. 2. How can
| he become a member of the Mechanical Engineers’
[ Association? A. We do not know of any such as-
sociation in this country.

(47) 8. M. W. says: I am very desirous of
having an electric light for use in illuminating a
magic lantern and illustrating other objects in a
schoolroom. What apparatus shall I require?
Will a battery or an electro-magnet be best? How
long will the battery run without being renewed,
and what form of battery would be best? A. You
require two pencils of charcoal or baked carbon,
and a battery of 50 carbon cells. The battery
will cost about $150. The length of time that the
battery would last and cost of running it would
depend upon its use. If you used it every evening
for several hours, the battery would require to be
renewed every day, at an expense of about $3.

(48) 0. H. asks: 1. The weight of a pile
driver is 100 1bs., falling 20 feet; what is the force of
the blow? A.We do not know of any rules by
which jt could be calculated. 2. Would a weight of
500 1bs. increase the force to five times? A. Yes.

|
!
i .
! MINERALS, ETC.—Specimens have been re-

ceived from the following correspondents,and
examined, with the results stated:

A. B C.—Quartz rock.—R. M. K.—It is black ox-
ine of iron.—W, F. B.—It is iron pyrites.—J. B. T.
—It is called iron pyrites, and is composed of iron
467 per cent, and sulphur 535 per cent.—R. V. T.
—No. 1 is datholite or borate of lime with native
! copper. No. 2,3, and 7 are calamine or silicate of
| zinc. No. t is micaceous schist. No. 5 is siderite
_or carbonatc of iron with red oxide of iron. No.
16 is conglomerate rock.—D. W. D.—No. 1is clay
! mixed with scales of mica and impregnated with
"oxide of iron. No 2is sulphide of lead or lead ore.
. No. 3 is striped jasper. No. 4 is black marble.—A.
i H. (.—TItis not, as you suggest, cither tourmaline,
: sphene, or zircon. Itispyroxene.—J. K.—The sam-
: ple contained very few entire specimens of pinna-
| laria, and it was much morc difficult to obtain per-

fect specimensot navicula, which were also present.
i The amount of fine sand and grit present requires
' that the earth be treated with extreme dclicacy and
" caution, for which reason we consider the deposit of
:little value.—A. W. H.—Chemical analysis of your
i specimen of =oil shows the presence of common
salt or chloride of sodium and traces of other chlo-
rides. Along with these are the sulphates of soda
and lime, also a small amount of alumina and ox-
ide of iron. Particles of quartz, both white and
colored, are mixed up with the powder, and shreds
formerly belonging to plants and probably marine
animals alsb.—The large beetlcreceived some time
ago without name or addressis the xcarahceus tityris,
and the curious spider belongs to the genus gale-
odes.

: moved from varnish after it has settled and hard-
} stance, tfrom a violin that is varnished --W. 8. B.
,asks: 1. Has it ever been discovered whether there
is an open polar sea at the south pole? 2. Did Cap-
' tain Ross ever make any northern explorations?—
| L. McB. asks: What kind of varnish is the best
for aviolin? Should the violin be oiled before
applying the varnish?—J. H. F. asks: Who was
the discoverer of the method of manufacturing
[ tinfoil used in America?—J. D. H. asks: L
‘ What can I put in aniline dye for coloring wood,
so as to enable it to take a bright polish af-

_ter being dried? 2. How can I stripe wooden balls .

"in different colors, so that the colors will not run

to remove from the 0il as much as possible of the ! There is considerable difference of practice among | can I make paper pulp from old scraps of paper?

mucilaginous and albuminous matters, met with in
the crude oil sometimes to a very large amount; if
this precaution is neglected, there will be more
waste, that is to say, a larger amount of alkali will
be necessary, and in consequence thereof a larger

millers, but one foot fall will answer very well. 2.

‘Why dosome millerssteam the wheat before grind-

ing? A. We would be glad to hear something

about this from millers who practise it. Your ques-
on as to power of engine is too indefinite.

! —F. W. D. asks: How are violins stained *—W.H.A.

|'agks: 1. T want to make some piano wires. How is
it done, andhow are they temperedr 2. How canIl
plate steel wire?—F. N. D. asks: What isthe rule by
which paper can be cut so as to cover a globe ?.
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COMMUNICATIONS RECEIVED.

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

On Shoddy. By J. L. N.

On Blast Furnaces. By E.J. H.

On Drawing in Education. By G. R. D.

On a Magneto-Electric Machine. By E. G. W.

On Cable Telegraphy. By G. L.

On Double Entry Bookkeeping. By S. G.

On a Wonderful Mechanism. By G. B. K.

On a Flying Machinc. By T. H. C.

On Cast Iron in Boilers. By J. W. H.

On Curious Apples. By E. L. E, and by C. L. 8.

On Zinc in Boilers. By J. W.C., and by L. 1. W.

On Machine Belts. By J. R. P.

On Removing Snow. By ——.

On Boiler Explosions. By R.D. W.

On Modern Spiritualism. By S.

Also cnquiries and answers from the following :
W. W-M C G.—J.B.—J. K.—E. L. E—A. H. M
—S. L. G.—P. H. B.—V. W.—F. B. M.—F. W. P.—
J. M.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor de-
clines them. The address of the writer should al-
ways be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket, as
it would fill half of our paper to print them all
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of enquiries analogous to the following
are sent: ‘“Who sells books on watch and clock
making? Whose is the best work on oil painting
as a fine art? Who sells double-barreled breech-
loading hunting rifles? Where can chrome steel
be obtained? Who makes the best lime kiln? Why
do not manufacturers of explosives advertise in
the SCIENTIFIC AMERICAN? Whose is the best
rock drill?””  All such personal enquiries are print-
ed, as will be observed, in the column of * Bu-
siness and Personal,’ which is specially set apart for
that purpose, subject to the charge mentioned at
the head of that column. Almost any desired in-
formation can in this way be expeditiously ob-
tained.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week ending

December 1, 1874,
AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents. )

Advertising desk, J. F. Martin........... [T 157,409
Ash pit, H. K. Whitner
Auger, earth, A. W. Vaughn

Awning, M. Stonehocker....... Geeeeseennes Cernienas

Bale tie, cotton, C. A. Ward
Bale ties, forming and fastening, S. N. Smith
Beehive, J. Messenger.......

Bell target, A. Bedford....... 157,363
Boat detaching hook, S. Poole..... .. 157,350
Boiler flue cleaner, R. R. Carpenter....... .. 157,311
Boilers, preventing scale in, L. E. Hurd, . .. 157,285
Boiler sediment extractor, G. H. Zschech. ... 157,361
Boot lasts, shaping, P. B. Morrison...... . 157,412
Boot shanks, making, W. N. Sprague... 157,414
Boot pattern, J S. Dougherty..........oooevennnn.. 157,383
Boring machine, J. Strickler (). . 6,158
Bottlestopper, J. B. Trimble.... . 157,481
Bridle bit, A. Mellor............ ... 167,340
Bridle, blind, F. Schwalm, ..... ... 157,352
Bridle winker, J. Cogan........ ... 157,814
Bronzing machine, D. Heston .. . 157,396
Brush and caster, fly, W. P. Reld..........cuuue... 157,294
Buckle, C. Hersome.............ooivvveiiinnennnnnn. 157,395
Buckle, harness, A. Iske...... ... 157,383
Bullet, patched, G. M. Conner... . 157,378
Burner, argand gas, C. D. Gervin................... 157,388
Burner, gas, B. Donohue................ceevivnnnns 157,218
Button, initial sleeve, I. Pforzheimer.. . 157,348
Can, sectional, F. D. Brodhead....... ... 157,369
Canal boat locomotive, C. Howard. ... 157,400
Candlestick, M. Goldman................. ... 157,282
Car axle box, D. H. and W. H. Humphrey.. ... 157,401
Car brake,.J. E. Richard.................. ... 157,851
Car brake, steam, Linnell & Ingraham, .. 157,407
Car connling, T. Byrd, Jr.....coen.... . 157,370
Car coenling, N. H. Dolsen.... . 157,382
Car ccunling, J. C.McConnell. v 157,200
© Car conpiing, B. B. Morgan...... . 157,411

L. . | Car, slecping, H. B. Cobb
H. P. asks: How ean I imitate twist on the '
' barrel of a gun?—G. F. C. asks: Can rosin be rc-

| ened upon it without injuring the varnish, for in-,

Car door, operating, G. M. Brill.
Cards, playing, J. H. Dew.
Carriage, child’s, I. Cole (r)..
Carriage, child's, C. L. Stone.....
Carriage door fastening,J. Straub

Carriage, revolving pleasure, J. C. Clime,,
Cesspool cover and trap, J. P. Schmitz. 157,422
Chronometer balance, J. B. Gooding... 157,319
Chuck, G. R. Stetson............... 157,357
Churn, A. W. Bridgham........ceceiivivnniiiinnnnn, 157,366
Cooking apparatus, steam,G. H. Chinnock......... 157,37
Cooler, water, M. B. Hunter................ 157,402
Corn cutter, J. W. Parker 157,202
Corn drill, T. J. Miller.... 157,34
Corn sheller, H. W. Cornell . 157,88
Cradle, D. M. Cobb.......... . 157,269
Cultivator, J. M. Holladay.. . 157,398
Desk, advertising, J. F. Martin... . 157,409
Desk, school, W. O. Haskell.. . 157,326
Doll, W. H. Hart, Jr..covvveiiiiiinennnnn . 157,394
! Drillingmachine, hand, J. C. Chapman.. . 157,378
Engine, high and low pressure, T. L. Jones........ 157,404
Engine, rotary, D. G. Rollin........... .. 157,297
Engine, rotary, J. H. Teal... . 157,429
Fence, wire, J. O. Hall...... .. 157,891
Fountain washer,- steam, H. R. Robbin .. 157,421

Furnace grate bar, Jasper & Sheldon..........c.... 157,287
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Furnace, soldering, J. Day
Game apparatus, W, M. Comey.
(ias heater and condenser, S. Warren..
Gas generator, carbonic acid, H. Pletsch...
Gas meter, Warner & Cowan

.. 187,316
.. 157,211
.. 157,359
.. 157,849

. 157,360

Gas purifier, P. Munzinger (r) 6,157
Gas regulators, H. Giroud............ 157,281
Gas revolving retort, J. H. Van Houten........... 157,422
Grain conveyor, N. G. Simonds 157,423
Girain meter, W. C. Fowler.... 157,318
Grate bar, O. B. Corey........... 157,379
Harrow and roller, rotary, L. Belly.... . 157,307
Harvester cutting apparatus, C. K. Mye .. 157,34
Harvester reel, J. F. Gordon......... . 157,820
Heater and fillter, feed, G. I'. Jasper. .. 157,334
Heating buildings, J. Cowan....... 157,275
Heating greenhouses, J. Cowan. . 157,276
Heel shave, L. T. Snell....oc.eeiiiiiiinnne, . 157,300
Hemp dressing machine, G. Davis...... . 151,315
Hinge, J. A. Dunning............ . 157,384
Horse collar, J. M. Bright ... 157,367
Horse troughs, etc., float for, J. Jonsen.. . 157.405
Horses, feed bag for, T. Medley...... . 157,389
Hydraulic ram, W. W. Grier. . 157.825
Ice cream freezer, Faloon & Conne 157,386
Iron for boxes, angle, N. L. Holmes..... . 157,399
Irrigator and fountain, ¥. J. Shafer. 157,353
Jewel stone setting, R. B. Hubbard . 157,332
Ladder, step, H. Niemann.......... 157,414
Lamp, C. F. A. Hinrichs 157,830
Liquids, drawing eifervescent, T. Warker... . 157,483
Locomotive attachment for boats, C. Howard..... 157,400
Locomotive smoke stack, J. Hughes (). 6,156
Magnet for motors, electro, W. S. Sims. ., 157,299
Mains, device for tapping, J. J. Quinn. 157,419
Medical compound, L. Hetfleld.... .. 157,329
Medical dilator, W. Molesworth... ve.. 157,843
Meter, liquid, Pemberton & Piper. hy 157,347
Mortising machine, G. Y.Bugbce... 157,309
Mortising machine, P. Herzog ... 157,328
Musical instrument, 1. Atkins. . 157,266
Nail plate feeder, B. ¥. Rice ... 157,295
Paddle wheel, feathering, J. Burson. . 157,310
Pastry board, A. Gurney............ 157,288

.. 157,418

. 157,403
157,356
. 157,372
157,406
... 157,331
157,267
157,416
157,395
. 157,375
157,339
. 157,304
157,284
. 157,320

Paving composition, W. C. Porter
Picture frame supporter, J. E. Jeffer
Pipe joint, 7. H. C. Stanford
Plow, C. F. Chambers
Pump, J. L. Leas
Pump valve, H. C. Hopkins.
Purifier, middlings, H. A. Rarnard...
Purifier, middlings, G. Parker
Railway, cndless rope, W. Eppelsheimer.
Railway switch, Clarke, Jeffery, & Stewart
Rallway switch, J. Gray
Railway tie, ¥. H. Whitman.....
oller and irrigator, D. S. Howard
Roller, land, B. 8. Healy

2olling pin, C. Frazier. . 157,387
Roof, mansard, W. Conolly. 157,274
R2oofing tile, L. Hamel.... . 157,392
Saw mill head block, W. Bellig....oo.coeevennnannnns 157,306
Qaws, flattening and tempering, C. Richardson 157,296
Scales, platform, A. W. Comstock 157,318
Scales, sack, P. P. Parker...... 157,345
Separator, grain, J. Gordon. . 157,821
Sewing machine, G. B. Arnold (v)........ 6,159
Sewing machine, cam slide, C. B. Curtis. 157,277
Sewing machine, cam slide, J. B. Secor.... .. 157,208
Sewing machine cutter, M. A. Graham . 157,522
shaft coupling, S. Stuart............. 157,427
Shaft tug slide, R. Austin............ 157,362
Sheet metal spinning, W. M. Conger..~~ 157,272
Shingle bolting machine, W. A. Fletcher.. 157,317

157,268
157,323

‘Shoe counters, making, T. A. Baxendale
shoes, attaching buttons to, I. Gray...

Qlgna] switch, F. W. & W. W. Brierly. .. 157,808
Sled, S, MIlB.oioiiiiiieiiniinniennnnnns . 157,410
\plndle step and bearing, D. Matthew. 157,289
spinning machine, P, Motiron ........ . 157,413

157,337
.. 157,812
. 157,865

Stereoscope, McClintock & Barker
Stone, artificial, Colby & Evans.......
Stove, F. P. Bloom

— —

SCHEDULE OF PATENT FEES.
On each Caveat.
On each Trade mark....
On filing each application for a Patent (17 years).
On issuing each original Patent
On appeal to Examiners-in-Chief
On appeal to Commissioner of Patents.
On application for Reissue
On filing a Disclaimer.........,.....
On an application for Design (8}! years).
On application for Design (7 years)..

CANADIAN PATENTS.

LisT OF PATENTS GRANTED IN CANADY,!
‘

NOVEMBER 23 to DECEMBER 38, 1874. i
—_— i

4,087.—8. J. Wright, Madrid, St. Lawrence county,N.Y.

T. S. A combined carriage wrench and bit brace, called i
“'Wright’s Combined Carriage Wrench and Bit Brace.” ’
Nov. 25, 1874.

4,068.—W. S. Taylor, Toronto, Ont. Improved ticketi
system, called ‘‘Eureka Street Car Ticket System.” ;
Nov. 25, 1874. !

4,089.—E. A. Yerkes, Philadelphia, Pa., U. S. Improve- !
ment on the manufacture of shovels and spades, called ;
‘‘Yerkes’ Improvement in the Manufacture of Shovels
and Spades.’’ Nov. 25, 1874, :

4,090.—D. Renshaw, Boston, Mass., U. S. Improvements ;
on sectional s!eam gencratms called ‘*The Renshaw |

Boiler.” Nov. 25,
4,091.—T. R. Crampton ‘No. 11 Victoria street, \Vestmin- i

ster, England. Improvement {n the manufacture of
iron and steel, and on the constructionand lining of re-
volving furnaces, and on apparatus connected there-
with, called ‘‘Crampton’s Improvements on the Manu-
facture of Iron and Steel, and in the Construction and .
Lining of Revolving Furnaces, and on Apparatus con- :
nected therewith.” Nov. 26, 1874. i

4,092.—J. F. Cass, L’Original, Prescott county, Ont. Im-
provements ¢n folding stands, called **The Improved
Folding Stand.” Nov. 26, 1874.

4,093.—C. M. Nes, York, York county, Pa., (. S. Im-
provement on the manufacture of steel, called ‘*Silicon |
Steel.” Nov. 26, 1874. !

4094—-& Keyes, Bennington, Bennington county, Vt., \
U. Improvement on steam boiler furnaces, called
“Keyes' Improved Steam Boiler Furnace.” Nov. 26,
1874. !

4,095.—E. M. Slayton, Port Byron, Cayuga county, N.Y .,
Improvement on seamless paper vessel:, and the ma-
chinery for manufacturing the same, called ‘‘The Slay- -
ton Seamless Paper Vessel.” Nov. 26, 1874.

1,006.—M. E. Zeller, Ivesdale, Champaign, Ill., U. S.
Improvements on harness findings, called “Zellers .
Harness Finding.* Nov. 26, 18i4. .

4,097.—W. J. Kent, Buftalo, Erie county, N. Y., U. S. |
Improvements on reedorgans,called *‘Kent's Iinproved |
Reed Organs.” Nov. 26, 1874, i

4,098.—C. A. Blomquist, La Porte, La Porte county, Ind.,
U. S. Improvements in railway rail joints, called -
‘‘Blomquist’s Improved T Rail Joint.” Nov. 26,1874,

4,009.—W. T. Patterson, Boston, Mass., TN Imprmc-‘
ments on serew drivers, called *‘Patterson’s Rever uihlo
Screw Driver.” Nov. 26, 1874, :

4,100.—R. Freeland, Montreal, P. Q. Improvements on
the manufacture of soap, called ‘ ‘Freeland’s Automaton -
Soap Maker.” Nov. 26, 1874. :

4,101.—G. W. Brown, Buffalo, N. Y., U. S. Improve- i
ments on spring heds, called ‘‘Brown’s Improvement in |
Spring Bed Bottoms.” Nov. 26, 1874, i

4,102.—8. W. Reesc and J. F. Wright, Chicago, ., U.S
Improvement on stencil plates, called ‘‘Reese's Adjust-
able Stencil Letters.” - Nov. 26, 18%4.

4,103.—G. Curtis, Ogdensburgh, St. Lawrence county,
N. Y., U. 8. Improvements on water wheels, (-zﬂlr\d
¢¢Curtis’ Turbine Water Wheel.” Nov. 26, 1874.

4,104. —R. J. Took, Montreal, P. Q. Improvements on
shirts, called ‘‘Took’s Shirt.” Nov. 26, 1874,

4,105.—R. Ross, Vergennes, Addison county, Vt., I’. S. -
Improvements on machines for finishing horse shoe :
nails, called ‘‘Ross’ Machine for Finishing Horse Shoe |
Nails.” Nov. 26, 1874. :

4,106.—J. Leith, Ridgway, Elk county, Pa., U. 8. Im-:
provements in car couplings, called ‘‘Leith’s Automatic
Car Couplings.” Nov. 26, 1874.

4,107.—B. A. Whitaker, Wellington Square, Wentworth
county, Ont. Improvements in rollers for curtains,
called ‘‘The Acme Curtain Roller.”” Nov, 27, 1674, :

4,108.—W. T. Root and W. G. Wood, Ingersoll, 0\fon\
county, Ont. Improvement on boilers, called ‘‘Root
& Wood’s Improved Boiler for Steam Power and Heat- .
ing Buildings.” Nov. 27, 1874. .

4,109. —W 1. Fulton, Foxcroft, Piscataquis county,Me.,
U. Improvements on machine for raising or extract-
ing stumps, rocks, etc., called ‘‘The Iron (Ham.”w
Nov. 27, 1814,

1,110.—F.A. Lockwood, Fall River,Briatol county,Mass., :
UC. s.

|
i
|
I
|
|
i

wood’s Hide and Leather Working Machine.” Nov.

1874.

a,

gasoline or other volatile hydrocarbons, called “Star
Gas Machine.” XNov. 80, 1874

hoilers for washing clothes, called *‘‘The

Steam Washing Machine.’” Dee. 1, 1874,
4,113.—T. Wallace, Chicago, Cook county, Ill., U. §.

provement in emery stone pearling machines, called

N onpareﬂ

Stove platform, W. M. Conger 157,278
Street sweeping machine, J. W. McDonald. 157,338
Table, ladies’ work, C. R. Snyder 157,355
Target, W. LynD.oiiiiieiiinnaenn, . 157,385
Templet, adjustable, N. Jenkins. 157,288
Toy pistol, W. Lyon............... 157,336
Track clearer, J. W. Hodges............. 157,307
Tyre upsetting machine, I. Harrfson............... 157,393
Valve, balanced, C. H. Hutchingon . 157,286
Vehicle spring, R. M. Stivers. . 157,425
vehicle spring, J. Tilton... . 157,430
Vehicle wheel, H. Gwynn............. . 157,399
Vehicle wheels, tyre for, W. l. Robarts, 157,420
Wagon axle box, G. B. Durkee ........ 157,27
Wagon brake, F. Clemens.................... . 157,876
Wagon brake, J. Grider.............oooiii, 157,324
Wagon standard, D. Sullivan... . 157,428
Watch case spring, J. Parmelec.. . 157,291
Watch hands, tool for holding, G. W. Pitt . 157,208
Water wheel, V. D, M. Ansol........coeuvuns 157,265
Well ropes, device for operating, D. A. Wray..... 157,435
Whifletree, D. M. Cobb 157,270
‘Whip holder, J. H. Pitts.... ... 157,417
Whisky, Marland & Crossman.. ... 157,408
Windmill, W. H. Wheeler...... - 157,43
wringer and mangle.J. Bell..........coooiienen.L. 157,861
EXTENSION GRANTED.
30,802.—CLOTHES WRINGER.—G. J. Colby.
DISCLATMER . FILED.
30,802.—CLOTHES WRINGER.—G. J. Colby,
DESIGNS PATENTED.

7,905.—MULEY SAW FRAME.—T. E. Chandler, Indianapo

lis, Ind.
7,906.—PIPE STEM.—W. Demuth, New York city.
%,907.—PIPE STEM.—W. Harvey, New York city.
7,908.—STAIR Rops.—M. Krickl, New York city.
7,909.—FOorRK HANDLES.—C. Oshorne, North Attlehor-
ough, Mass.
,910.—TyPE.—A. Little, New York city.

7,911 & 7,912.—S0DA WATER APPARATUS.—G.F.Meacham_ :

Newton, Mass.
7,913.—SoDA WATER APPARATUS.—F. H. Shepherd et a7,

TRADE MARKS REGISTERED.

,099. —WoRrM MEDICINES.—A. W. Allen, New York city.
2,100.—FLOoTR.—F. Bertschy, Milwaukee, Wis.
2,101.—SHEET IRON.—Brittan & Co., San Francizco, Cal.
2,102.—Crocks.—H. J. Davies, New York city.
2,103.—DRESS Goobps, ETC.—Everett Mills, Lawrence,Ms
2.104.—BLUING.—G. A. Moss, New York city.
105,—CraaRrs.—Sartorius & Reinig, Memphis, Tenn,

i
.
|
i

‘¢ Wallace’s Emery Stoune Pearling Machine.’* Dec. 1,
1874, t
i 4,114,.—C. Mee & J. George, Kingston, Ont. Improve- -

ment on nclodeons and organs, called ‘*Mee's Improve- :

ment on Organs and Melodeons.’’ Dec. 1, 1874.

i 4,115.—Wm. Inglis, Bolton, Lancaster county, Eng., and ;
J. Inglis, Montreal, P. Q. Improvement on e]e\ator
vessels, called ‘‘Improved Grain Elevator Boats.®
Dec. 1,1874.

i ! 4,116.X. Nilson, Minneapolis, Hennepin county, Minn., i

U. 8. Improvement on steam hrakes for railway cars,

called **XNilson’s Steam Brake for Railway Cars.’’ .

Dec. 1, 1874,

" 4,117.—G. Ott,
Ont.
Dec. 1, 1874.

. 4,118.—C. P. Hohnes, New York city, U. S.—Ist Exten-
sion of 1,704, called “The United Canada Churn.” Dec.
2, 1874,

4,119.—C. P. Holmes, New York city, . S

Warwick township, tambton

.—S8econd Ex-

tension of 1,74, called “The United Canada (‘hm-n."i

Dec. 3,1874.

" 1.120.—R. Dudley, Erie, Erie county, Pa., U.
provements on torsion springs for cars,
called ‘*Dudley’s Improved Torsion Spring.”
1874,

i 4,121.—E. Chesterman, Philadelphia, Pa.,

ments on apparatus for registering and classifying the

fares of passengers, called ‘‘Passenger Fare Enumera-

ter and Classifier.”’ Dec. 3. 1874,

S Ime

Dec. 3,

Improvements on machine for rcouring, gloss- :
ing or setting leather or beaming hides, called ‘‘Lock- *

4,111.—F. W. Ofeldt, Newark, Essex county, N. J., U.S. :
Improvements on gas machines for the vaporization of :

1,112.—J. B. Camyré, Montreal, P. Q. Improvement in :

Im-:

county, .
Extension of No. 217, called “Ott’s Beehive.” |

wagons, etc.,

U.S. Improve- |
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THE MOST

POPULAR SCIENTIFIC PAPER

IN THE WORLD.

THIRTILET

PUBLISHED WEEKLY.

YE AR,

NEW VOLUME of this widely-circulated and splendidly illustrated paper commences on the fourth of
January. Itis published wrEKLY, and every number contains sixteen pages of usetul information, and
& large number of original engravings of new inventions and discoveries.

REPRESENTING Engineering Works, Steam Machinery, New Inventions., Novelties in Mechanics,
Manufactures, Chemistry, Photography, Architecture, Agnculturc, Horticulture, Science and Art.

The following classes in all parts of the world are patrous of the SCTENTIFIC AMERICAN,
it enjoys the widest circulation of any weekly newspaper of the kind.

MECHANICS find in the SCIENTIFIC AMERICAN the latest and muost valuable information concerning
their various TRADES, and details of all the latest and best improvements in MACHINERY, TooLs, AND PROCESSES ;
tagether with such useful know ledge as will tend to digunify their occupations and lighten their labors,

INVENTORS find in the SCIENTIFIC AMERICAN a1l necessary instructions how to sccure LETTERS-PATENT
for their inventions ; also excellent illustrations and descriptions of the best inventions made in this country
aud in Europe ; likewise an OrrIoraL Last of all Patents granted weekly at Washington, with numerous explana-
tory notes ; alsu discussions of questions concerning the PATENT Laws of the United States, reports of trials
in court, ete.

MANUFACTURERS find in the SCIENTIFIC AMERICAN illustrated articles descriptive of the most
recently invented machines used in various manufacturtng operations. the different processes being lucidly
described ; also, practical rnupfs of much value to manufacturers, machinists, and the household.

Lh(:IVELRs find in the SCIENTIFIC AMERICAN valuable descriptions of all the best inventions
connected with STeAM, RaiLroan, MARINE, and MECHANICAL LNGINEERING ; together with a faithful record v
the progress of science in all these departents. Loth at home and abroad.

CHEMISTS find in the SCIENTIFIC AMERICAN details of recent discoveries made in CHEMISTRY, and
articles on the appiication of that seicnce to all the Usetnl Arts.

AGRICULTURISTS find in the SCIENTIFIC AMERICAN engravings and descriptions of the best and
most approvad I INPLEMENTs 5 also, original and well sclected articles on matters relating to Floriculture :
areat care being taken to furnish the latest and best illustrations of all new Ornamental Plants, for the hous:,
lu\\u or g;ud( n.  This feature has been adoptul during the past year with great success.

UL CLASSES OF READERS find in the SCIENTIFIC AMERICAN a popular resume of all the best
R mnmlu information of the day ; and it is the aim of the publishers to present it in au attractive form, avoid-
ing as much as possible abstruse terms. To every iutelligent mind, this journal affords a constant supply of
instructive re sading.

REMEMBER the SCIENTIFIC AMFERICAN is a WEEKLY PAPER, and every number containg as much
information as most publications that are issued Iwonthly. Theé SCIENTIFIC AMERICAN should have a place in
every Family. Library, Study. Office, and Counting Room : in every Reading Room, College, Academy, or School.

A year’s munbn ‘rs contain 832 pages aud SEVERAL HUNDRED ENGRaVINGs.  Thousands of volunues are pre-
rerved for binding aud refercnce.  The practical receipts are well worth ten times the subseription price. ™ Ax
an Instructor and Educator the SCIENTIFIC AMERICAN has no equal. It is promotive of knowledge and pro-
gress in every commuuity where it eirculates.

TERMS.
T By the new L whicl) goeg into operation January 1, 1873,
lighers are fequired to pay postade in advance. The subyétiber
then rfeceives hig papet throngly the Post-office frec. &)
REGCULIR BATES FOR SINGLE COPILES,
Sclentlﬁc American, one year (including Science Record for 1875, (including post-
2

and

pub-

POSEAZE) evv ceen i e aaen et $320 | AZE) ceeeenrnnn. .
- Scientific American, halfyear (1nc1ud1ng ! Menof Progress (Large Steel-Plats Bn-
POSERAZE) «eet vt ceee e e ; graving), (including postage) .... 9 00
Scientific American, three months (in- | Patent Laws and Mechanical Movements
cluding postage).... ... .eee ... 100 I (including postage) .... ......25 cents.

QM@IME’@ R2TES.

Scientific Amerlcan, one year, and one Scientific American, one year, and ons

copy of Science Record for 1875 copy of Men of i’rogress (including
(postage included) ......... 1 postage) .. veeeeeee e 810
Scientific American, two years (mclud Scientific Amencan, one year, and one
ing postage) ... ... l copy of Science Record for 1875,
Two copies of Scientific American for and one copy of Men of Progress
one year, and two copies of Science | (including postage)..... e 12

Record for 1875 (including postage) 9 50

) 7

B &AT’ES AND PR

Crve RarTks.
Five copies of Scientific American, one year, postage mcluded, {$2.80
each) ---.- e eee. ... $14.00

‘To the person who sends us a club of five, as ahove, we rend as a premium, free, a copy of
Science Record for 1875

Five copies of Scientific American, one year, postage included .- .... .. $16.00
To the person who sends us a club of five, as above, we send ag a premiwn, free. a copy of
the clecant engraving, Men of J’rogress. .
Ten copies of Scientific American, one year, ($2.70 each) - e $27.00

To the person who sends s i elub of ten, we give asa premium, fru a copy of
Men of Progress.

If all the ten namcs sent as above are new subscrihers, the sender shall receive as preéminmes. free, MEN oy
PrOGRESS, and SCIENCE RECORD For 1875,

1f a Club of fifteen names is seut, at £2.70 cach, of which five are new subseribers, the sender of the elub will
i he entitled, free, to MEN oF PROGRESS, and one copy of ScieNck RECORD FOR 1875,
i In filling orders under the above club rates, we will send two copies of the
‘\ 1872, '73, ’74, or ’73, a8 ordered.) a8 a Bubstltutc tur (‘ngravmg MEN OF PROGRESS,

PREMIUMS FOR NEW SUBSCRIBERS.

To any person Who is now, or ¢ver has been. a subscriber to the SCIENTIFIC AMERICAN, and who
' gends us $3.20 for renewal of his own subscription. and £3.20 toi: one new subscriber, (6,40 for both), we will
i give as a premium, free. a copy of SCIENCE RECORD for 1875, or a copy of 1872, 1873, or 1874, when pre-

ferred. Wealso offer the same premium to any peron who sends us two new subscribers and $6.40.

; Any subscriber who, at the time of renewing his own subscription, sends us three new subscribers, with
i 812.00 to pay for the four subscriptions, will be entitled to a copy, free. of Science Record, for 1875.
Any person who sends us five new subsceribers and £16.00, will be entitled toone copy of the SCIENTIEFIC
: AM ERICAN. free, for one year, and also to a (op\ of Science Record for 1875,

CIENCE RECORD (of either year

ngazazz NOoTES,

Clubs are not confined to one address, nor to onc post-office, but may be solicited in different towns, and
the paper will be mailed to the address ordered.
: Additional names will be received at any time during the year, from the sender of a club, at the club rates
i specified.
; v By the new postal law, the postage on the SCTENTIFIC AMIIRICAN is five cents per quarter or
3 twenty cents a year, payable in advancc at the post-ottice where the paper is mailed. The above rates INCLUDE

THE POSTAGE, and the subscriber receives the paper free through the post-office.

The safest way to remit is by Postal-Order, Draft, or Express.  Moncy carefully placed inside of envelopes,
and securely sealed, and carefully addressed, seldom goes astray ; but is at the sender’s risk,

Address all letters, and make all Postal-orders, drafts, etc., payable to

MUNN & CO.,
‘ Publishers Scientific American,
37 Park Row, New York City.

; &7The SCIENTIFIC AMERICAN is SOLD BY ALL THE PRINCIPAL
"NEWS DEALERS in the United States, Canada and abroad.

© 1875 SCIENTIFIC AMERICAN, INC
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Advertisements.
Back Page = = = = = - 81,00 a line,
Inside Page = « = = =« = 75 cents a line,

Engravings may head advertisements at the same rate

pen line, by measurement, as the letter press. Adver-

tisements must be received at publication office as

early as Friday morning to appear in next issue.

ROR PRACTIUAL MEN.

new, revised and cnlarged Catalogue of PRACTI-

My

CAL AND SCIENTIFIC BOOKS—9 pages, 8vo.—will be
;ent,dflree of postage, to any one who will favor me with
8 address,

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT <TREFT Phﬂadelphla Pa

I,IO 1 FOR BRALIL 1—Manufacturers, wishing to
introduce into Brazil their wares, would do well to
forward catalogues and correspond with JOSE BEAL &
NUNEZ, ‘Campos, Provu. de o de .Iuneh'n

straightener or hender for
Shafting, Axles,Tubes,Rails,
etc. Itismade of wrought
iron and steel; slight and
easily handled. For ma-
chines, territory, or {llustra-
ted clrcular. address

GEO. C. HOWARD,
13 S. 18th St.
Philadelphia, Pa.

SELF-CULTURE.

Self-knowledge 18 the key to universal knowledge, and
this is the key tothescience of mind. THE PHRENOLOGI-
CAL JOURNAL, now in its 60th volume, i8 the chief expo-
nent of Physiognomy, Physiology, Ethnology,Psychology,
and How to Read Character. Only $3 a vear; $1.50 for
half a year; new volume. Address S. R. WELLS, 89
Brmdway, New York

‘Barnes’ Foot Power Scroll
Saws & Lathe.—They are a \WWOx-
DER to all who see them run. More
iMONEY {8 made with them in the
2% / shortest time. More pleasure, know-

& ledge, and interest mr the money in-
W vested than any known article. All
should havea FULL description. Thou- |
sands now using them.

Address, with stamp,

W. F. & J. S. BARNES,

W k At home, male or female, 8335 per
OI‘.‘ week, day and evening. Neo Capital.
for all We send vanluable packaze o1
woods by mail, free.

cent return stamp, M. YOUNG, 173 Greenwich St., N. Y.
OOD OPPORTUNITY. — Buggies, Car-
es, and Wagons.—A well established business,
WwOor! mg 0 hands and steam mnchiner¥ , requires an expe-
rienced man, with some cn(;)lml toﬁ nto business at this

place. Apply,tornext,a() ays, to . CROS8, Chatta-
nooga, Tenn.

WANT A PARTNER, with
10,000, to extend my business (Machinery), already
three years established. The best opening in Ca]!fornla
for the right man. For particulars, address O. B.
NER, No. 7 First St., San Francisco, Cal.

P. BLAISDELL & CO,

‘Worcester, Mass.,
Manufacturers of the Blaisdell Patent Upright Drills and
other first-clasg Mechanic’s Tools
” A new book on the art of

“EDEOGRAPHY.” 4 3ir, o i, 2ot

ylete system of Phonetic S8hort Hand—the shortest, mont. simple,
easy, and comprehensive, enabling any one, in ashort time, to repert
trials, speeches, sermons, &c. The Lord's Prayer is written with
tony-nine strokes of the pen, and 140 words perminute. The unem
ployed should lea rnthis art. Price, by mail, 50 Cts. Agents wanted,
Address T. W.EVANS & CO., 139 S Sevenlh Street. Phila.. Pa.

from 6 to

THE WALL STREET REVIEW

EXPLAINS Stock operations and privileges.

Subserj| tlon $1.50 a year. Sample
copy sent free by J. HICKLING & CO., Bankers and
Brokers, 7?2 Broadway,New York.

AtCOTT LATHES, for Broom, Rake and Hoe Handles.
C. HILLS, 51 Cortlandt St., N. Y.

"HUSSEY’S NATIONAL.RR

Cottage Architegture.

New and Original Designs, Working
Scale Drawings, and detalls for all
: Styles of low-priced Houses, with
sy Specifications and Cost. Just Pub-

o lished. TRoyal quarto. Post-paid, 6.

WOODWARD S ] 1,000 WORRING DRAWINGS,

Plans, Details,
NATIONAL

lxI{CHITECT Specifications and Estimates.

Twelve dollars, post=
paid.

MONCKTON’S NATIONAL

STAIR-BUILDER.

MONCKTON’S NATIONAL
CARPENTER & JOINER.

ORANGE JUDD CO., 245 Broudwny, . Y.

GEO. W. READ & CO.,

STEAM BAND SAW
AND VENEER-CUTTING MILL,
186 to 200 LEWIS ST., foot 5th & 6th Sts., E. R, N.Y.
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS.
The LARGEST STOCK! The GREATEST
VYARIETY ! The Lowest Prices !

} Six dollnrsy post=

} ﬂx dolluru, post=
paid

(&~ Enclose Stamp for Catalogue and Price-List.
Orders by mafl promptly and faithfully executed.

TONE SAWING MACHINERY.

MERRIMAN'S PATENT. AL

en

S5.HAND AND STEAN
JJ) DERRICKS &TRAVELLERS

THOMAS ROSS, RUTLAN

Rockford, Winnebago Co., 11, !

Address with ten ;

-WORKING MACHIN,

wo°2

{I-IAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK.

For Car Builders, Planing Mills, llonle RBuilders, Sash, Door and Blind Makers, Agricul-
taral, Cabinet, Carriage and Wason Works.

HORIZONTAL AND UPRIGHT BORING MACHINES, SUPERIOR TO ANY IN USE.
PLANING AND MATCHING MACHINES, and other Wood. king Machinery.

Send for Gatalogue and Price-List. BENTEL, MARGEDANT & CO., Hamilton, Ohio.
Th e Weekly Slln 'NDELIBLE LINEN MARKING PAPER—25c. for sam-

A 1nrge, eight paze, in-

dependent, honest and ple, or $1.50 perdoz. Sentfree. H. W. WATSON &
fearless  newspaper, of 56 broad colupans. Weaim to make | CO-» Chemists, 302 Broadway, New York. o
the un the best family newspaper in the ARGE WAGES—Made quietly at Home. No capital
v\orld Try i¥ | required. Beautiful Glass Door-plates and Signs

1.20 per y ear, postage pald.
pery THE SuN, \Igw York City. casily majle New Process). Instruction Book

OHXN W. PRATT, Rondout, N. Y, ox 191.

ANTED — Experienced Help in Running,
Planing, Moulding, and Sash and Door Machinery,
and laying off and cutting out work from plans. Also aman
accustomed to gackmg and shipping, may hear of spring
business by stat ‘%experlence, age, references, and wages
expected andad ess]. nﬁ
C. A & CO., Adv emsln

ASON'S

i
|
are manufactured by Volney W.

: \/ PAT'T FRICTION CLUTCHES
! P 2.1, Agents, L. B, BI{OOKSM“

n & Co..
i Providence, I 60 Clift street,
New York; TAPLIN, RICE & CO., Akron, Ohio.

RARE OFFERS!

! We offer a sample of the

Ladies’ Own Magazine,

a sample of i{ts premium Chromo, and cHOICE of the fol-
lowing po ular books, all t‘or 50 cents : Victor Hugo’s
BELLRINGER OF NOTRE AME. Goldsmfth's
VICAR 0(}3‘ WA 1J.’Jl"ll']lll) Lamb’s ESSAYS,
Defoe’s . ROBINSO CR bE, Gerald Griffin's
COLLEEN BAWN, OBJECT to introduce our su-
perb magazlne and get agents for it.

1t {s the best LITERARY, HOUSEHOLD angd
FASHION Monhlylpubllshed Superbly ILLUS-
RATED. d { LLUMINA D Covers Over

40 first- class wrlters CE. q‘ RAPHY,
RY. PHILO2

MAN
ECONOM
CE. FASH ION.
NTS make 350 a week. Now {s the time
THE PUBLIC LIBRARY OF KENTUCKY, UPON

OUSE Y.
EORR Y ER I R
t-paid, ith 5] (1]
$" A YEAR, Bishesn ol cotn
to Suhscribe, and make up Clubs.
T. A. BLAND, Publisher,
TO THE AMOUNT OF TWO MILLION FIVE
HUNDRED THOUSAND ARE TO BE DIS-
THE OCCASION OF THEIR FIFTH AND LAST
CONCERT.

h and Door Factory,’’ care
g Agents, Chicago, Ill.

EAST
HANMPTON
MASS.

<5

YALLEY
MAGIHNE
CO.

NEW YORK STORE, 45 CORTLANDT ST.

RTISERS! Send twenty-five cents to GEO. P.

ROWELL & CO., 41 Park Row, New York, for their

Pumphlet of one hundred pages, containing lists of 3,000
newspapers, and estimates showing cost of adv: ernsing

(;e Cash Pay, or S lendid Premiums for Clubs.
11 CLINTON PLACE, NEw Ymm
TRIBUTED, ON THE 2itH FEBRUARY, BY

Drawing Certain or Money Refunded.

! One Grand Cash Gift « - - - %250,000 .

| One Grand Cash Gift = = = = 100,000 SCREW CBABERS. DRILL GATGE.

| One Grand Cas}: G}ft . .- 75,000 10012 ln‘ai{-solfscmaers uent tree to a 3(?' ggdﬁas ford75€.

P - - om o 4 ireads to ;
gﬁg g;::g g::h gu‘:: - - == 2"50};)800 in. Drill'Gauge, indis; ensable to allwm use Twist Drills,

; Cash Gifts 320 000 each. 106 000 | sentfreeb mafl for £1.50. Price List of Small Tools free.

: 13 Cash Glﬂ ¢] 9 Oeach’ 140 000 GOODNOW & WIGHTMAN, 23 Cornhm Boston. Mass.

i I >

: 15 Cash Gifts, 0 000880 0,000 ~ENTINE TURKEY OIL STONE. Alto, ARKAN-

: 20 Cash Gifts, 5,000 each, 100,000 G’ SRS AND WASHITA oL S%{‘)\‘F Alro,

25 Cash Gifis,

4,000 each) 109,000
30 Cash Gifts,

90,000

BOYD & CH

3,000 each,

) g 8 gasll: g}gs, 2 888 eac}: {8:;,888 ANKRUPT'S SALE OF HORIZONTAL
as S eac] d Vertical Engi Al d a-
240 Cash Gifts, 500 each) 120,000 | “aud Machinists Toow Sod for cirouar af - oo
500 Cash Gifts, 100 each, 50,000 THE YALE IRON WORKS, New Haven, Conn.
19,000 Cash Gifts, 50 each, 950,000

A WEEK to Male and Female Agents, in their
locallty (,osts NOTHING to try it.
. VICKERY & CO., Augusta, Me.

SMALL MILLED MACHINE SCREWS madc
to order. Samples and price 1ist sent free.
CurTIs M'F’G Co., Brattleboro, Vt.

LASS OU LDS, for FruitJars, Lamps,
Bottles, Ink btands etc., made by H, BROOKE,
15 years COR. WHITE and CENTEE ST8., For any-
thing newinglass, you will require a mou]d (ordie).
PARTICULAR ATTENTION paid to MOULDS for
INVENTORS. Send model or drawing ; inclose stamp.

AGENTS WANTED.

Men or women. $34 a week. Proof
BB furnished. Business pleasantand honor-
§ able with no risks. A 16 page circular
¢/ andValuable Samolesfree.§3 A postal-
2 card on which to send your address
ZA cogts but one cent /rite at once to
. M. REED 8TH ST., NEW YORK.

7.
" Andrews’ Patents.

§17 ¢
o ¥

Whole Tickets $50. Halves #25. Tenth, or each Coupon,
5. Eieven Whole Tickets, 500,

For Ticket,s orlnformet(on address
. BRAM Agem and Manager, Louis-
vﬂle, Ky ,or 1}1()s H nAYs&co 609 Broadway N
For cutting business

DIES Stencils, all sizes. Also.

STENCIL complete OUTFITS for Clothing S]sden-

cils and Ke; Checks with which _young men are making
from §5 to $20a day. Send for Catalogue and samples to
S. M. SPENCER, 117 Hanover St., Boston, Mass,

BLAKE R e SEMPS

“7000INUSE:
FOR EVERY POSSIBLE DUTY

KE'SsTeam PU

EO.F BLAKE MFG C0.7981 LIBERTY STNY
CAUSEWAY& FRIEND STS,BOSTGN.

50 CANALST.CHICAGO.
STND TOR WALWST k\?.“ CRTALA G

ers, suited to every want.
Sn.fety St%re Elevators. Prevent Accident, it
Rope, elt, and Engine: Brea k.
Smoke-Barning Safet I‘{ Beiler:
Osclllln ing Engines, Double mul Single,

Ladies at Home

And Men who have uther business, wanted as agents. 1-2 to

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO., 263 Broadway, New York. MaKers of the cele-
bmted Tom Thumb and Miniature Telegraph TIvstru-
ments

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of eﬂlciency dumbllity and econ-
om wlth the minimum of welig t and price. They are
widely and favorably known, more than 1,000 being in
use. All warranted satisfactory or no saie. Descriptive
circulars sent on agplicatiou Address
THE HOADLEY CO., Lawrence, Mass,

SHINGLE & BARREL MACHINERAg
STAVE TTERS JOINTERS EQUALIZERS, ANﬁ
HEADING TURNERS.

BAILEY GAUGE LATHE—For turning all kinds han-
dles and Cabinet work. Simplest and best in use. e
manufacture a full line of Wood and Iron Working
Machinery, Steam Engines Address

T. ILhY & VAIL, Lockport, N. Y

nchmery of lmproved St K]e! for maki. vg
SHINGLES HEADING ND STAVES.
Sole makers of the well known IMPROVED AW’S PATENT
SHINGLE AND HEADING SAWING MACHINE. For circulars,
' address TREVOR & CO., Lockport, N. Y.

ICHARDSON, MERIAM & CO.,
Manufacturers of t.he latest improved Patent Danfels®
and Woodworth Planing Machines Matching, Sash and

All Ll ht

Slmrle, Durable, and Economical.
Send fo

WM. ). ANDREWS & B
414 Water btreet, New York

RON BRIDGES—CLARKE, REEVES & CO.,

nut Street, Philadelphia, Pa.

Speclnltles—Accur.xte W orkmanship—Phceenix c.olumns—
Use of double refined iron. No welds. All work done on
the premises, from ore to finished bridges. Ilustrated
Albam malled on recelpt of 75 cents.

MACHINERY.

IRON & WOOD WORKING MACHINERY :
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS BELTI\'G, &c
&c. Send for Illustrated Catalogue and Price Li

GEORGE PLACE & CO
121 Chambers & 103 Reade Sts., N. Y. City

Planing & Matching,

Molding. Tenonlng, Mortisin, Borlng haping, Vertical 3
and Circular Re-sawing Machines, Saw Mills, Saw Arbors, E{g“,‘g‘},‘,’; ngfes:lw#’lgogng O'E]e&on&lgchl\l{lng;}nes. Seroll |
Scroll Saws, Raflway, Jutoff “"dd Eipsaw Muchines, | JOHN B. SCHENCK'S SONS { Matteawan, X.

oke and Wood Turn{ng Lathes, and various other kinds Y

? Wood-working Machinery. Catalogues and price lists | _ S¢nd for Catalogue. 118 Liberty St., 1“ Y. City.

sent on application. Manufactory Worcester, Masa,
‘Warehouse, 107 Liberty Street, New York 17

K 'f Polisher, Can Opener
&-‘ N1 ESharpenet. Agents wanted
Centennial Novelty 65t N. 7th. St. Phila. Pa,

& IMPROVED PATTER}@Q —MACHINISTS’ |
TOOLS—nll sizes—at low price
E. GOULD, 97t0 113 N.J.R. R_Av:e Newark, N.J.

A "TTN'TR! For ALL fn the Rubber Stamg

FORTUNE Business. Address DORMAN

STENCIL AND STAMP WORKS, Baltimore, Md.

© 1875 SCIENTIFIC AMERICAN, INC

SE, N. Y., Manufacturers. :

Particulars .

oy

Noiseless, Friction Grooved, or Geared Hoist- .

Novel })lans, leasant work, Goon PAY. fend 3-cent Horse power. 0
stamp for partlculars. THE GRAPHIC COMPANY, 8941 (‘enm al Pumps, 100 to, 100,000 Gallons ;
Park lace, New York. nute, Best Pumps in the World, pass !

ud, Stuul, Gravel, Coal, Grain, etc., with= :

PH@ENIXVILLE BRIDGE WORKq Office, 410Wn1- .

PATENT
Planing & Matching

and Molding Machines, Gray and Wood’s Planers, Self-

ofling Saw Arhors, and other wood-working machinery.

S. A, WOOD’S MACHINE CO., {91 Liberty St., N. Y.
Send for Circulars, etc. 67 Sudbury St Boston.

MATEL RS’ FOOT & ENGINE LATHES.

hest award at Franklin Institute Semi-Centen-

nialExh! ition. Send for circulars. P. E. CHASE, No
7T Alling %reet Newark, N. J.

OR SALE—At Half Price—A Denmead
Dlslntegrating Min; hns been used only as a trial, and

18 as good as new 3{- 13’
EA G & HUNT, Wilkesbarre, Pa.

LUDLOW VALVES.

FRED. STONE & CO., 3 Park Place, New York

M ACHIN ER SECOND-HAND,

Send for Clrcnlar CHAs.PLACE

3 & CO., 60 Vesey St., New York.

Niagara Steam Pump.
CHAS., B. FARDICK,

23 Adams St., Brooklyn, N. Y

For the Best and (llen
est_address THE STILK

UNCHING
" DROP PRESSES. Mmlﬁé‘m}é‘éﬁ;’ ¢o.
CHARLES GOOCH,

Introducer of Manufactured -
PATE} T E S
which retail at Five Dollars or less. Manufacturers who
wish to avail themselves of m{ established business and
connecting agencies for the soie introduction and sale of
desirable articles, are invited to correspond Best of

reference given and required. Addre:
CHARLES GOOCH, 432 Market St Phlladelphla, Pa.
YHOSE WHO WANT 'ANY THING MADE OR \IAI\-
UFACTURED should address ROBERT C. GRAY
Mechanical Engineer, 171 Bleecker St., Ncw York. Draw-
lngs, Estlmates, and Op(nlons furnished.

Useful and Rare Chemlcals

Silicate Soda and Mucilage, for mtingppainting, soap-
making; Fluoric and White Acids amd amel Colors;
Putty for marble and glass cutters; Nickel Salts and
Anodes; rare Metals and Metallic Oxides; Cobalt, Tin,
Antimony Copper, Uranfum, and the best Black Oxide
Manganese, and Wolfram; Nlckel Cadmium, Bismuth;
Aluminum, Zaffre, Fluorspar, Felspar, fine Silex Tale,

‘Asbestos and (‘ryolite Yellow Cadmium and Pharaoh
Serpents, {n bulk

L. FEUCHT\VANGER & CO..
180 FULTON ST., NEW 10

A'I‘E\ T rorR SALE—THE CLI\r AX BOILFR

ComposiTIiON and Patent Paint, for removing and
preventing incrustation, however thlck in Steam Boilers
of every description. Has been thoroughly tried and tested
by the [argest Steam users in England. The paint is re
markably cheap, and will slone kcep Boilers, &ec., free for
6 months or more. Patent right for ‘Amerten t0 be sold
Full particulars, apgly to the Works, 109 Victoria St.
Birkenhead, England.

$605 $90

a week and expenses to all. Articles
staple as flour. Samples free. C. M.
LINING ON & BJ20., N. Y. or Chicago.

NONPAREILMILLS,

Forgrinding Corn and Cob, Corn-
Meal, Drugs, Bones, etc. 10sizex.
¥or 'lland or Power. Also,
l‘rendl Cone-Burr Mills,

0.5 Cotton-Seed Hullers.

! « Illus ted pamphlet free. Address,
‘ 3 SEDGEBEER, SHEPARD & llll,LEll,
=~151 K. Front Street,Cincinnati,O.

 Free to Sewing Machine Agents.

The Wilson Reflector—An Illustrated Sewing Ma-
i chine Journal, published monthly, devoted to the interest
ynf Sewing Machlnes. and ev m\thinv manufactured by
wbewlng \hchlnes Literature and General News. Eight
| pagesa and forty columns of choice mhcell.m*.and reading
matter. WIL§0\' SEWI\GMACHI}. UBLISHERS .
.subscﬂptlon price FIFTEEN CENTs per_annum, with an
elegant chromo free, postage prepai FREE TO AGENTR
! DEALERS in SEWING MACHINES and A T'TACHMENTS,
Address, WILSON'S REFLECTOR,
CLEVELAND, OHIO, U. S. A.

OOD-WORKING MACHINERY GEN-

erally, Specialties, Woodworth Planers and Rich-
: ardson 8 Patent Improved Tenon Machines.
Central, corner Union St., Worcester, Mag

WITHERBY RUGG & RICHARDSON
PATIENTF

OLD ROLLED

SHATTING.

The fact that. this Shnmmf has 75 per cent greader
strength, a tiner finish, and is truer to gage, than nnf
other in use, renders it undouhtedly the most economical
We are also the sole manufacturers of the CELEBRATED
CoLLINS' PAT. COUPLING, and furnish Pulleys, Hangers,
! ete., of the most approved styles. Price list malled on
‘ application to ONES & LAUGHLIN
1 Try Street, 2nd and Srd Avenues, Pittsburgh, Pa
(< ad Stocks of thls Shamnz in store and for sale by

FULLER NA ITZ, Boston, Mass,
CEOCETACHS €0 & b Chambers atreet, . Y.
PIERCE & WHALING, Milwaukee, Wis.

OTIS sy

Machinery.

OTIS, BROS. & CO.,
No. 348 BI‘OAI)WAY NEW YORK.

i

i Prizr Picture sent tree ! An

¢+ ingenfous gem ! 30 ob, ec\ts

‘The Toll-Gate

tofind! Address,withstmnp,}; C. ABBFY Bufrnlo

55

SUCCESS BEYOND COMPETITION.
%’I‘ATE FAIR FIRST PREMIUMS WI’I‘B N
MonTus, awarded Nellis'
OriginalHarpoon Horsellay |}
Fork. Also,manf’s all kinde
Agt'l Steels & Irons, tem-
pered by Nellis® Process to
suit all kinds of soil. Facts
& meritsinPamphlets free.
A. J. NELLIS & CO.,
Pittsburgh, Pa.

;55

d [09%;
Trade Mark,

AVE YOUR BOthRb, \\VL FLEL

and increase Steamin Fclty of your Boilers.

: Use Thomas's Fluld Tannu e of Soda to remove Scale.
' [t 18 in Barrels 500 1b., ' Bbls, 2501b.,1 Bbls. 125 1b.,price
. 10 cents per 1b., less than one third pr‘icc of other prepa-
"rations, and Superior to all othol‘s. Single %xplica—
. tions haveremoved bushels of Scales. It saves 2) timex
its cost in Fuel, and 20 times its cost in Repalrs of Bofil-
ers, and gives Boller its full steaming capacity,
. which no incrusted Boiler can have. It has been thor-
oughly proven in hundreds of Boilers. Address orders to

N.SPENCER THOMAS, Elmira, N. Y

E COUNT’S PATENT LATHE DOGS,

both Steel and Iron; Ironand Steel Clamps, Expand-
ing Mandrels, &c. Sold ’at wholesale prlces during the
hard times. Send for Illu(s:trﬁavted List to

$5:$20
Second Hand Engings and Boiters,

| of all kindsand sizes, BOUGHT SOLD & EXCHANGED
| Large stock always on hand. Send for circular to
ROBERTS &' KING 119 Liberty St,, New York

per day at home. Terms free. Address
GEo. STINsSON & Co, Portland, Me.
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 Buerfigements,

Back Page = = =« =« = =« = %1.00 a line,
InsidePage = = = = = = = 75 cents a line.

Engravings may head advertisements at the same rate
per line, by measurement, ag the letter press. Ad-
vertisements must be received at publication office as
early as Friday morning to appear in next issue.

HOME
SEWING MACHIN

“IE are reorganizing our Agencles in various parts of

the United States, and are prepared to furnish First
Class Machines to Agents, laall sections where we are not
represented, on very favorable terms.

Ve invite correspondence from experienced Agents:
algo from Inexperienced parties wishing to engage la asafe
and profitable business. The well-known reputation and
excellenceof the ‘*Home’’ izasufficient guarantee of suc-
cessful competition with other machines. Address JOHN-

N, CLARK & CO., at either of the following offices:
Washington St., Boston, Mass.
Broadway, New York.

fﬂ? Penn Avenue, Pittsburgh, Pa.

41 State St., Chicago, IIl. |

21 South Fifth St., St. Lonis, Me.

Send for a catalogue of all the
leading LITERARY, MEDICAL, LE-
GAL, REL1G10US, LADIES, and Ju-
VENILE Periodicals, at reduced
club rates.

Address NATIONAL SUBSCRIP-
TION AGENCY. Box. BosTON, Ms.

"OST BOILERSiNOW SﬁORT 611‘ STEAM

can keep full Steam by using YOCOM’S Grate-
Bars. Iron and Brass Foundry, Drinker St., below 147
North Second, Philadelphia, Pa.

MAXIM’S
Automatic Pumping Engine

will elevate ten barrels of water per hour, at a cost of SIX
CENTS for fuel (gas or kerosene). Also su%aé)ll%tor light

MAXIM &
176 Center Street, New York.

, Machinery,
l‘I"l T]NﬂCrane Bros, Mfg.Co,,
. CHICAGO.

OR SALE.—2nd-hand, Portable and Sta-

tionary Euﬁines and Boilers, ﬁood as new, at half of
Original Cost. For dencrl‘ptlon. address
BINGHAM & RICH, Oil City, Pa.

wer.
l)OSend for circular.

: THE
Commercial Agency.

McKillop &3prague Go.

The Register or January, 1873, is now being pre-
pared, and will be published as soon a fter the 1st
as possible.

IT WILL CONTAIN a tull list ot National and
State Banks.
Name and Address of every Private Banker
A Complete List ot all the Mannfacturing
and Business Men in every Town and
YVillage in the United States and British
Provinces, with numerals giving credit
and capital in each case.

The compilation i8 made from detailed reports, at the
offices of the Agency, 109 and 111 Worth St.

This Agency was the first to undertake the reporting of
the entire country, and its records are therefore the oldest
in existence. This gives a decided advantage, which it
maintains through numerous Associate and Branch Offices,
by systematic use of intelligent traveling agents, and by
the employment of over 7,000 local resident correspond-
ents.

An efiicient and economical Collecting Agency is con-

ected with the institution.

The REGISTER will be found a most valuable assistant
to every Banking and Commercial House in the country.

NEW YORK, Nov., 1874,

( UR COVERING FOR BOILERS AND
PI1PLS saves Twent‘v er Cent in Fuel.

OUR FELT, CEMENT, AND PAINT FOR

ROOFS {8 the best in the market.

Asbestos Felting Co.

316--322 Front St., N.Y.

Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off Engine; Lowe 8
Patent Tubnlar and Flue Boilers; Plain Slide Valve Sta-
tionary, Holsting, and Portable Enﬂnm. Bolilers of all
kinds. Steam Pumps, Mill Gearing, Shafting, &c., Silk,
Tow Oakum, Bagging, Rope, Flax,and Hem Machin ery
Agents for the New Haven Manufacturing Co.’s Machin-
ist’s Tools; for Judson's Governors and Stop-Valves;

and Differential Pulley-Blocks.
WAREROOMS, 10 ARCL. ST., NEW YORK
WORKS PATERSON, NEW JERSEY.  °

MPORTANT FOR ALL LARGE CORPO
RATIONS AND MANUFACTURING CONCERNS.—
uerk’s Watchman’s Time Detector, capable of
controlling, with the utmost accuracy, the motion of a
watchiman or patrolman, as the same reaches different
stations of his . _Send for a Circular,

«E. K, P. 0. Box 1 ({‘51, Boston, Mass,
N BI—This deteétor is covered S. Patents.
{nnles using or selling these instruments without au-
horlity from me will be dealt with according to law,

) Custom Houses,

STEAM GOVERNORS WITHOUT GOST,

WHEN THEIR SUPERIORITY QVER ALL OTHERS AS THE MOST PERFECT. RELIABLE AND ECONOMICAL

STEAM CGOVERNOR IN THE WORLD
1S NOT FULLY ESTABLISHED BY ACTUAL TEST.

They differ from all others both in principle and operation. and
desired uniform speed under all variations of load or boiler
in use by the U.S. Covernment at Treasury Department, State and
’ Navy Yards. &c.: aiso. by leading Manufacturing Establish-
ments, Rolling. Saw and Paper Mills, Tanneries., &C., throughout the country.,
where the most positive and uniform speed is required. Address, for des-
criptive circular of reference., &c., -

HUNTOON COVERNOR Co.,

insure

any pressure.

Largely

Mass.

Lawrence,

JKIDDER'S PASTILES—A sure Kellef for Asthma
STOWELL & CO., Charlestown, Mass

ELECTRIC & VAPOR CHAIR.

See engraving and description in the ‘¢ Scientific Amer-
ican ’* of March7. The greatest known cure for rheu-

matism and sciatica. No physician should be without one.

Send for circular.
C. R. TOWNSEND, SOLE AGENT.
_ Medical Institute, 168 Cumberland St.. Brooklyn, N. Y.

___DAMPER " axD LEVER
REGCLATORS 13 Ko GAGE COCKS.
MURRILL & KEIZER. 44 Holliday St., Balt.

Excelsio\.l);Yioiur Own Printing
I’orl'bl

$9 Press for cards, labels, envelopes
etc. Largersizes forlarge work,
Business Men do their printing and
advertising, save money and increase
trade. Amateur Printing, delight

S

Safest and best Ofl ever made—burns {n anyv lamp—for

nocranc =%., oroe: A ful pastime for spare hours. BO
P R A T T b S IWY” have greatfun and make money fast
Pﬂlltlllg' atprinting, Send twostampsfor full
P S catalogue presses type etc, to the Mfrg
ASTRAL TeS$€% KELSEY & CO. Meriden, Conn,

IL.  Working Models

And Experimental Machinery, Metal or Wood, made to
order by J.F. WERKXER, 62 Center St., N.Y.

IRON PLANERS,

ENGINE LATHES, DRILLS &c.  Send for Price List.
NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

. The Most Powertul,r and the Only Tlgfl;
BUY A Shutting, Good Part Gate Turbine ever
made. Price of small wheels to suit

sale everywhe

re. CHAS. PRATT & CO
Established 1770.

108 Fulton street, N.Y

A. ROEBLING S SONS, Manufactur-

Adqlress JOHg \ the times. Send addres to
ers, Trenton, N, J., or 117 Liberty $t., New York, W
‘Wheels and hupe for conveying power long distances. W AIN, A- o AIN’

Send for Circular, North Chelmstord, Mags.

BAXTER PORTABLE STEAM ENGINE

o
REDUCED PRICE LIST, NOVEMBER 2,
—0

1874.

In readjusting the prices of

““THE BAXTER,”’

the undersigned desires to say that it is done as a concession to the general demand for
. *‘low prices,’’ and that no degreclation of quality 18 contemplated ; but, on the contrary,
THE STANDARD OF THE ENGINES WIqLL BE KEPT Ug. to the end that th%y ma
be des!}%nated in the future as they have been in the past, the BEST SMALL P WEig
MOTORS EVER CONSTRUCTED.
For circulars, price list, and testimonials, address

WM. D. RUSSELL,

18 Park Place, New York.
Office of the Baxter Steam Engine Co.
0®~ When you write, mention SOCIENTIFIC AMERICAN.

THE JOHN HARDICK 'H. WESLEY PERKINS,

NIAGARA STEAM ©UMP, TSR T VLR L LIN13)

93 to 9% Pearl St.. Brookiyn, N.¥.
31 PARK ROW, N. Y.

Manufactured solely by
Hubbal‘d & Allel'. ILLUSTRATIONS OF EVERYTHINC.
DESIGNING DRAWING, AND ENGRAVING.

ENGINES AND BOILERS,
Pulleys, Shafting and Hangers BOILERT s%AII‘:ENP%E%:ﬂENTI(\)'g--ﬁsQ :cI?AR

. 3 OGERS &
a Speciaity. Co., Madison, Ind. . Agencies: R. H. Lee, Titusville,Pa. ;

Owens, Lane & Dyer Machine Co., St. Louis, M
NOYE’S ¥
Mill FurnishingWorks

1

0.3 t-
mén & Burrell, Little Falls, N. Y.; Warden, McLeliand
& Co., Cincinnati, O, ; H. H. Harrison, Nashville, Tenn.;
.Sinzich, Rankin. & Co., Evansville, Ind.; H. Dudley

Coleman, New Orleans, La. ; L. Stanley & Co., 31 St. Paul

are the largest in the United States. They make Burr | St..B'more, Md.; Babcock & Wilcox,80 Cortlandt St.,N.Y.
Millstones, Portable Mills, Smut Machines, Packers, Mill » *
Picks, Water ‘Wheels, lleys and Gea’r(ng.vspeclally M(I/Ch’bn’bs ts’ T OOlS .

adapted to flour mills. Send for catalogue,
J. T. NOYE & SON, Buffalo, N. Y. {’

C. HENRY HALL & CO., 2 Cortlandt St., N.Y.City.

THE PULSOMETER.

The simplert, most durable and effective
STEA M PUMP now in use. Will pump gritty
or muddy water without wear or injury to
its parts. It cannot getout of order.

EXTRA HEAVY AND IMPROVED PATTERNS,
LUCIUS W, POND, MANUFACTURER,
. Worcester, Mass.

WAREROOMS 98 LIRERTY S1., N, Y.
8F" Lathes,Planers,Boring Mills, Drilis,and Gear Cut-
ters a Speciaity.

GLASS OIL CUPS
of all kinds. Brass Fittings for Steam, Water and_ Gas.

Brass Castings. Send for Catalogue. T. HOLLAND &
CO., 62 and 6§ Gold §t., New York.

NGINES AND BOILERS, New and Second-Hand
4 Portable and Stationary. For descrl;i_ﬂon address
GOODWIN & WHITE, Ol City, Pa.

ASBESTOS MATERIALS

ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colors), CEMENTS, &c.,

repared ready for use. Send for Pamphlets, Price-Lists, &c. Liberal inducements to dealers.

CAUTION.—The public are hereby cautioned against purchasing or using any materials for the above or
imijlar purposes, purporting to contain ASSESTOS, unless they bear our name and dates of patents.

Patentee and Sole Manufacturer, }H. W. JOHNS’ 87 Maiden Lane’ N. Y.

ESTABLISHED 1858,

S .72~ EMERSONS PATENT PLANER SAWS ARE SUPERSEDING ALLorHERs,sm)/aﬁo/v,fmumf;.fiﬁ

A £z~ EMERSONS PATENT CLIPPER SAWS EXPRESSLY FOR VERY HEAVY FEEDANDHARD TIMBER 4 e
W £z~ EMERSONS PATENT FLANCE TOOTHED SAWS. SAME PRICE OF SOLID SAWS S
S 2=~ EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW SWAGE.SENT PREPAIDON RECEIPT OF PRICE $500. ‘*c‘%
N.B.SEND POSTAL CARD FOR CIRCULARAND PRICE 1757 70 EMERSON.FORD & CO.BEAVER FALLS.PA.

Portland Cement.

From the best London Manufacturers. For sale b‘;

Branch Depots:
11 Pemberton Square, Boston, Mass,
1827 Market St., hﬂade]lphla, Pa.
59 Wells §t. Chicago. Ill.

AMERICAN TWIST DRILL CO.,
‘Woonsocket, R. 1., Manufacturers of
MECHANIC’S TéOLS. SPECIAL.
MES BRAND, 55 Cliff St., N. [} TIES, Patent SoL1D EMERY WHEELS,

A Practical Treatise on Cement farnfshed for 25 cents. | | EMERY WHEEL MACHINERY, AUTO-

- —— i e ol MaTIC KNIFE GRINDERS. Medal and

M A G | C L A N T E R N S | ’ f Piploma awarded by American Insfl.

¥ T. V. Carpenter. Advertising Agent.
Box T8, New York city.,
ljlll,_‘] WROUGHT
IRON

IU lA’rauvm & GIRDERS

HE TUnion Iron Mills, Pittsburgh, Pa.

The attention of Engineers and Architects is called
to our improved Wrought-Iron Beams and Girders (pat-
tented), in which the compound welds between the stem
and flanges, which have proved so objectionable in the eld
mode of manufacturing, are entirely avoided. We are pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descriptive lithograph address
Carnegie, Kloman & Co., Union Iron Mills, Pittsburgh,Pa.

bt

Address J,

Address

A-LOGUE, instructions amd ten beautitul samples
of Decalconania or Transfer Pictures sent post-paid
for 10 cents. 100 charming Pictures, Instruetions and
Catalogue, 50 cents. They are Heads, Landscapes,
Flowers, Autumn Leaves, Birds, Animals, Insects,
Grotesque and Comic Figures, &c., in great variety.
They can be transferred lo any article so as to imi-
itate the most beautiful painting.  Agents wanted.
L. PATTEN & (O.. 71 Pme Street, New York.

Now IS THE TIME TO SUBSCRIBE

New York Weekly.

BEST STORY AND SKETCH PAPER PUBLISHED.

CIRCULATION 350,000,
Largest Circulation of any Peperin the World.

Everybody Reads it! Everybody Admires It!
SEND THREE DOLLARS,

and you will receive, for one year, the most popular liter-
all')y péiper in the world (postage prepaid by ux), containing
abou

34 Complete Serial Stories,
150 Short Sketches of Love and Adventures,
ms, .
530 lgfeasant Paragraphs,
Suﬁzestive Essays.
2 Josh Billings” Article
0 Spice-Box Contributions,
ur Etiquette Department, giving advice on Good

Behavior, and instructing the young how to act at Wed-
dings, Parties, etc.

1%60 Knowledge-Box Recipes and Medical sugges-

tions, . X
35000 Answers to Correspondents, on Law, Love,
Logic and Histor,

00 Items o fnwrest,

2 Ladies’ Work-box Articles, embracing advice
about the Making and Cutting of Dresses, the selection of
Materials, etc.,

%50 Historical Items, etc., etc., and a variety of
other interesting reading matter.

SUBSCRIBE FOR THE NEW YORK WEEKLY
AND YOU WILL BE
AMUSED, ENTERTAINED, INSTRUCTED,
and cheered by the weekly visits of a paper that has neve
failed to merit the esteem of its millions of readers.

Terms to Subscribers:

One Month.. 25 cts
83| Two 50 cts
. 5| Three ** . 5ct8
lal_J’ Four ** ........... 1.00

Those sendin,
time, will be entitled tuv a Ninth Copy
of clubs can afterwards add single copies at $250 each.

Specimen copies can be seen_at every post-office
drug store, and news agency in the Unjon

all sent at one

$3 for a Club of Eight,
FREE. Getters up

IN MAKING REMITTANCES FOR SUBSOBIPTIONS, always
procure adraft on: New -York, or a FPost- Money Or-
der, if possible. Where neither of these can be procured,
send the money, dut always in @ REGISTERED letter. The
registration fee has been reduced to eight cents, and the
present registration- system has been found b the postal
autherities to be virtually an absolute protection against
lossesby mail.  ALL-Postjnasters are obliged to register
letters whenever requested to doso. .. . N

Inaddressing t0 STREET & SMITH, do not omit our Box
Number. By a recent order of the Post-Office Depart-
ment this is absolutely necessary to ensure prompt detiv-
ery of letters.

THE NEW YORK WEEKLY POSTAGE FREE

Onand after J anuary 1, lﬁ we wlll&re

spay the postage
on the NEw YORK WEEEKLY. Now is the time to send in

subscriptions, as all mafl subscribers will hereafter receive
the NEW YORK WEEKLY postage free.

ALL LETTERS SHOULD BE ADDRESSED TO
STREET & SMITH, Proprietors,
23, 27,29 and 31 Rose St., N.Y. P.0. Box 4896.

Munn & Co’s Patent Offices.

BEstablished 1846.

The Oldest Agency for Soliciting Patents
in the United States.
TWENTY-EIGH1 YEARS EXPERIENCE.

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

SIXTY THOUSAND inventors have availed
themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO., in connection with the publication of the
SCIENTIFIC AMERICAN, to ine inv y
confer with inventors, prepare drawings, specifications, and
assignments,attend to filing applications in tho Patent Office
payingthe government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner F and 7th Streets, Wash-
ington. They also prepare and file caveats, procure design
patents, trad ks, and rei , attend to rejected cases
(prepared by the inventoror other attorneys), procure copy-
rights, attend to interferences, give written opinions on
matters of infringement, furnish copies of patents: in fact
attend to every branch of patent busin-ss both in this and
in foreign countries.

Patents obtained in Canada, England, France, Belgium,
Germany, Russia, Prussia, Spain, Portugal, the British
Coloni and all other countries where patents are

r

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B. FRaNkLIN, V. P't.  J. M. ALiEN, Pregt
J. B. Pixecm, Sec.

tute, N. Y., 1870 and 1874, also by M.
A., Boston, 1874,
17 New CHURCH STREET.
y - N .
M Allister’s Patent Artopticon, |
The most powerful Magical Lantern ever .
made; with a brilliant Oil Lamp; for Home, :
T = '}m Sunday School and Lectures, Stereopticons,
g - c. Slides at reduced prices. PROFITA-
o] & d duced pri A
-~ BLE BUSINESS FOR A MAN WITH SMALL CAPI-
TAL. Catalogues sent for 10 cents. WM. Y. M’ALLIS-
TER, 1314 Chestnut St., Philadelphia, Pa.

THE HEALD & CISCO
Patent Centrifu§a1 Pumps.

VERTICAL & HORIZONTAL

First Premiums at New Orleans, Cincinnati,

York. “Jledal(i/' S{; al Award,"’
American Institute, 1872.

Perfect satisfaction guaranteed. The cheapest, most

¢ PIRRR

‘and New

durable, popular and successful Pump known, for Paper HARTFORD, CONN,

Mt kerlg, %snnerlsthCongtiractors,fBrlck Mukerls.tDistélltlera,

etc. Pumps with engine on frame, complete, at low Your ] From $1up.

figures,for Wrecking, Dredging, Irrlglmng,petc. Illustra- Own PR l NTo"ﬁF'TScmugﬁe}%
gd phleg‘.‘tree. rrtelg'erences to axgelsb?cttunltl using Famlly len}.e{.g‘r Ca;;dt:‘sff;ololtgiﬂ'gﬂ 03-';.)Iam n

the Pump. es of the stronges! sible testfmony.. 088, ar reulars . Pea 88./or
Sadress HEAED, SCO & G0, Barwinminar ¥, | G oo 15012 GOLDINGAOCS L L s Baston

© 1875 SCIENTIFIC AMERICAN, INC

granted.

A special notice is made in the SCIENTIFIO AMERICAN of
all inventions patented through this Agency, with the
name and resid of the p Patents are often
sold, in partor whole, to persons attracted to the invention
by such notice.

A pamphlet of 110 pages, containing the laws and full di-
rections for obtaining United States patents, also a circular
pertaining exclusively to Foreign Patents, stating cost for
each country, time granted, etc., sent free. Address

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.

Braxocr Orrice—Cormner F and 7th Streets,
‘Washington D, C.

TTYHE “ Scientific American” is printed with
CHAS ENEU JOHNSON & CO.’S . _Tenth and
Lowmbard 8¢s., Philadelphias and 5 Gold 8t.. New Mork,






