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JAMES YOUNG, FOUNDER OF THE PARAFFIN OIL
INDUSTRY,

‘1t would certainly be esteomed one of the greatest dis.
coverles of tho ago If any one could succeed in condonsing
conl gas into & white dry solld odorless substance, portable,
nnd eapablo of belng placed upon a candlestick or burned in
o lamp,” says Liobig In his *“ Familiar Letters on Chemis
try,” datod 1848, Seven years later James Young, the sub
Joct of the accompunying portrait, completed n long series of
oxporimonts with the successful extraction of paraffin from
Boghead conl,'and then, patonting his discovery, opened to the
world n great aond growing industry,

Mr, Young began life ns n
Joluer, lonrning hin trade in
his father's shop, Hix spare
time, however, was devoted
to the study of chomistry
and he oventually adopted
that profession, becoming nt
firat assistant to Professor
Grabham In the London Uni-
versity, and subsequently
manager of Muspratt's and
afterwardsof Tonnant’s chom-
jeal works, In 1848 he re-
signed his position in order to
ombark in the manufacture
of lubricating and burning
oil from petroloum; but as
his spring became exhausted,
he began o series of Investi-
gations in order to find an ar.
tificial substitute for the na.
tural oil.

From his own internal con-
sciousness Mr. Young evolved
the conclusion that petro-
leum, or its substitute, might
be produced by the action of
heat on the coal, the va-
por going up into,the sand-
stone to be condensed. The
ultimate result of his re.
searches was that, out of a
cannel that came to be mixed
with the sodaash for making
the alkali, he got & quantity
of liquid that contained par-
affin.

Pstenting his discovery,
Mr. Young, with ten others,
established works for the
manufacture of paraffin at
Bathgate, Scotland, in the
center of the Torbane Hill
coal field, a district peculiar-
ly rich in cannel, and began
the manufacture of which he
is the founder.

Commencing with the raw
material, which is principally
s stone of slaty texture and
a dusky brown color, we may
explain that shale pits are
generully worked in juxtspo-
gition with the crude oil ma-
nufactories, The shale pits
vary indepth from twenty to
Zorty fathoms. The best qua-
lity is that which, when cut
with & knife, does not splin-
ter, but gives off a continu-
ous shaving, such as would
be got from a piece of soap
or wax. On reaching the pit
bank, the shale is tumbled into a crusher, in passing through
which it is ground to pleces, sufficiently small to pass easily
down the retorts, The more common retort is a flattaned
cylinder of cast iron, about twelve feet long, which contracts
towarda the ends, both of which are open, and its lower ond
dips two or three inches into s shallow pan filled with water.
After the retort bhas beem filled with broken shale, the fur-
nace is brought into operation, so as to raise ita middle zone
10 8 low red heat. The process of distillation then goes on
continuously. At a temperature of 300°, the hydrocarbops
contained in the shals are given off in the shape of gas,
which is, 1 & large extent, condensible. At most of the crude
oil works, the incondensible vapor is collected in a gas hold-
er, and used for Hghting the workshops. The oll obtained
from the decowposition of the coals, having assumed the
form of vapor, Is collected in a large main having connec
tions with the retorts. Through this main the vapor is con-
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voyed to the condensers, which, as a rule, are similar to those
used in gas works. Asit pasaes through the condensers, the
yapor is reduced to a liquid form, in which state It Is run off
into reservoirs, some of which contain ay many as 100,000
gallons,

On leaving an apparatas called a separator, in which the
two components of oil and water are paried from each other,
the process of purification commences by a second distilla-
tion. The dark green fluid called crude oil, which at this
siage hns an appearance not unlike natural rock ofl or petro.

leum, iy now pumped into large iron pans, where it is boiled
to dryness. In this way the hydrocarbons are ones more

JAMES YOUNG, FOUNDER OF THE PARAFFIN OIL INDUSTRY.

driven off In the form of gas, which, whon condensed, yields
an oll still rather greén In color, but much thinner, lighter
and purer than before. The oil in this state is taken to n set
of closed vessels, where it undergoes a sort of scouring pro.
cons, by being stirred up with sulphuric acid, Run off into
n sottlor, still further purified, it rises to the top, where a
black tar, formed by the combination of gulphuric acid with
various lmpurities, subsides to the bottom. Belng again sl
milarly treated with caustic sods, the oil 1s still further re.
fined, previous to being passed on by pumps to undergo a
third distillation, which is pursued with vitriol and soda,
until it becomes a thin, light, and perfoctly colorless fluid,
This Is paraffin ofl,

Solid paraffin is obtained from the thicker and heavieroll,
of which about twenty gallons are evolved from every hun
dred gallons of crude oll put through the refining procoess,

The solid puraffin is made by the application of a refrigern.
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ting machine. The air thus refrigerated is brought to be ar
on o stream of brine, which It converts into a freezing mix.
ture, thus enabling solid paratfin to be produced in the hot
test summer weather, Remalning in solation at & tempera-
ture of 60°, paraffin coagulates into the solid form when the
temperature is reduced to 82°. Crude solid paraffin is now
worth from §150 to $175 per tun in England. Paraffio can-
dles, from which & clear, lustrous, and perfectly odorless
light is obtained, are made at most of the principal Scotch
oil works,

In addition to the Bathgate works, Mr. Young also pro.
jected the Addiewell works, on & very extensive scale. The
land leased for their require-
ments extended to some, three
or four thousand acres, all
containing shale and other
minerals; while some forty
acres were set apart for the
site of the works. The re.
tort sheds are upwazds of 200
yards in length, and each
shed contains a double row
of retorts. There are alto.
gether close on 400 retorts at
these works, This represents
a capacity for distilling over
3,000 tuns of shale per week,
and producing 120,000 gallons
of crude oll, yielding 50,000
to 60,000 gallons of burning
oil, in addition to about 12
‘uns of refined paraffin, and
a large quantity of lubrica-
ting oil. To accomplish these
results, the appliances are
necessarily on a large scale.
The heavy vapors are collect-
ed in two und erground tanks,
each capable of containing
12,000 gallons. Any wvapor
which does not liquefy in the
condensing main is passed
through a four inch cast iron
tubular condenser, which is
made. up of 1,800 nine feet
lengths, or a course of nearly
two and a quarter miles! Fer
the purposes of distillation
upwards of twenty 2,060 gal
lon stills, made of malleable
iron, are erected. Thersisa
similarly large number of re-
fining stills, each capable of
containing 4,000 gallons. A
number of immense store
tanks, each capable of con-
taining 15,000 gallons, are fit-
ted up contiguous to the re-
fining kilns, being so situated
that they can collect the oil
as it passes from one stage of
the refining operations to an-
other. The building in which
the various oils are subjected
to chemical treatment is four
hundred feet in length and
eighty feet wide. It has two
fireproof gables, cutting off
in the center the engine house
from which the machinery is
actuated. Underneath the
roofof the bullding there are
altogether upwards of & hun-
dred large cast iron vessels,
with & capacity varying from
3,000 to 500 gallons. Upwards of 1,000 hands are employed
at Addiewell, and in the shale pits adjoining over 500 miners
are at work. One and a quarter million cubic feet of gas
are produced at the works daily. The Addiewell shale yields
from thirty to forty gallons of crude oil per tun, of the spe-
cific gravity of 0°870,

Within the comparatively short space of twenty years,
the mineral oil trede has attained such & magnitude that it
gives employment to over 7,000 workmen, who earn weekly
somothing like £50,000 in wages, At the present timeabout
800,000 tuns of shale oil are annually distilled, producing
nearly 30,000,000 gallons of erude oil, while the quantity of
refined burning oil obtained from the crude product is close
upon 12,000,000 gallons per annum, in addition to solid pa-
mflio, naphtha, and other chemlcal products,

Of Mr. Young’s more personal history we have left our.
selves little room to speak ; but this is the less to be rogret.

—-—




W— -~ ——

n:#——,-ﬁ—'ﬂ..sl.g—é—,.—s-pv.cn-q-n\-'—.-'-'/_.‘ BB s it sy Lbd Sysoe fd s

g YA I 0 3 gt i gy S b

lins Loen essentially a soieutifio career. For w
of years past ho has held the offico of President
‘the Andersonian University, in w. Surround-
v the members of his own family and by those of his
od friend Liv —for He has renlly been in foco
- %o the children of the Afriean traveler—Mr, Young,
for whose portrait we are indebted to the Practical Maga-
i?:c. now Ipondl‘:h‘:‘gmlt bulk of his time at his beautiful
estato of Kolly, near Greenock, Scotland, or at his no less
fine and romantic estate of Durris in Aberdeenshire. But
e alsh mixes tosomelittle extent in publiclife, contributing
liberally to all movementsof a patriotic or charitable char-
acter, and aiding by every means within his power the pro-
gress of scientific knowledge,
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VELOCITY OF NERVOUS IMPULSES,

In his suggestive leciure on the sun, our English visitor,
Mr, R. A, Proctor, makes use of several striking illustrations
to give an idea of the immense distance between us and our
great luminary. One of these supposes an infant with an
arm of the inconvenient length of ninety-one millions of
miles, who should stretch forth his hand and touch the sun.
Naturally the darling would have bis finger burnt; but, so
slow is the transmission of feeling, he would have to wait
until he was & hundred and thirty-five years old before he
could be conscious of the fact. In this estimate Mr. Proc-
tor evidently adopts the rate of nerve motion obtained some
twenty years ago by the observationa of Dr. Hirsch—that is,
sbout one hundred and eleven feet & second. The later and
more elaborate researches of Dr. Schleske show & rapidity of
conduction by the sensory nerves of about ninety-seven feet
a second, which would require our sunburnt infant to wait
some years longer bzfore discovering his indiscretion. If he
trusted his sight in the matter, he might become sware of
the danger of his distant member in the short space of eight
minutes, 80 much more rapid is the speed of light than the
movement of feeling along the nerves. The passage of vol-
ition along the motor nerves appears to be still slower; so
that upwards of a century and a half, perhaps, might elapse
before the mental order to withdraw the finger could be car-
tied ont.

However slow the rate of nervous movement may be, as
compared with the velocity of light or the still floster mo-
tion of electricity, it is nevertheless so rapid that until quite
recently it was thought to be immeasurable, within the 1im-
ited raoge in which our observation of it is possible. The
moet widely separsted points in the course of any nerve
sllow but & few feet of difference at best for lin;ing the
periods of sensation or volition; and the nervous impulse
travels 0 quickly that such small distances would soem to
be wholly sanihilated. To our consciousness a prick on the
great toe Is discovered as promptly as one on the cheek : and
It Is only by the Intervention of the most delicate and in.
genlous of mechanical contrivances that the difference in
time is mads apparent,

The first step toward making the solation of this interest.
Ing problem possible was taken in the antiphysiological art
of gunoery. In the danlnymmt of that art, it became
nocessary 0 measure the speed of projoctiles, both in the
gun and during the several stages of their flight. For this
purpose Poulllet’s chronoscope was devised, by means of
which an eloctric current was made to Indicate the duration
of the most rapidly transient processes. Thus the passage
of a bullet along the barrel of & gun was found to oceupy
the hundred and fiftisth part of & seeond. It quickly oe.
curred to Helmholtz that here, possibly, was & means of moas.
uring the speed of nervous action.  His applieation of the
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method was too complex for degeription in'thisiplace; 1twas,
however, so trustworthy as to leave no doubt of the practi-
eal accuracy of its results, His object was to measure the
intervals of time, if there were any, between the excitation
of n nerve at two different poinits wnd the corfesponding
‘contractions of the muscle. The differénce between such
intervals would, of course, be the time required for tlie
passage of the nervous impulse over the space between the
two points of excitation. Experimenting with the leg of a
frog, two sets of observations were obtained, differing from
each other by s emall but constant quantity, For the more
distant point of excitation, a measurable fraction of a second
longer was uniformly required to make the muscle contract.
The difference of distance being exactly measured, the rate
of propagation of the nervous impulse was easily calon-
lated. Instead of rivaling the velocity of electricity, as had
hitherto been supposed, the rapidity of conduction in the
motor nerves of the frog was found to be no more than
eighty-five feet a second. All this was as early as 1851, To
test the accuracy of the result thus obtained, Professor
Helmholtz devised another and more gimple apparatus,
which he called a myographicon. In this the contracting
muscle was made to directly register the beginning and suc-
cossive stages of the contraction by means of a style work-
ing against a rotating cylinder. This confirmed the general
correctness of the estimate obtained with Pouillet's appar-
atus, the rate demonstrated being a little over 89 feet a sec-
ond.

Various improvements of the myographicon were soon
suggested by Du Bois Raymond and others, whose observa-
tions, while differing slightly in result, were not conflicting
with previous results, due allowance being made for tem-
perature and other disturbing conditions. The maximum
rate obtained by the last named observer was 30 meters a
gecond, or 98} feet. This was the estimate on which he
baged his widely quoted illustration of the harpooned
whale. If one of these sea monsters, a hundred feet long,

07 | were struck in the tail, he said it would take a full second
o | before the sense of pain could reach the victim’s brain; and,

omitting the time necessary for perception and volition,
another second must pass before an order could be tel-
egraphed to the tail to retaliate by upsetting the harpooner’s
boat.

In all the experiments on motor nerves ‘thus far, the leg
of a frog had been used. In 1867, Baxt and Helmholtz ap-

o7 [plied the test to man, using an improvement of the myo-
1 | graphicon suggested by Du Bois Raymond. The result gave
o1 | the rate of conduction for the motor nerves of man, corres-
1ti | ponding to that already obtained by Hirsch for the sensory

nerves, A very careful series of experiments by the same
obgervers, in the summer of 1869, showed a mean rapidity
for the motor nerves in man very much greater, or about
254 feet a second. But this by no means invalidated the
result already obtained, since, as Helmholtz had shown, the
rate varies greatly with temperature, being not more than
one tenth as great at 32° as at 60° or 70°.

More recently it has been established by Dr. Munck that
the velocity of nervons impulses is different in different
nerves, and in different parts of the same nerves, the rapid
ity increasing as the termination of the nerve is approached,
and by Marey’s observation, that fatigne of the muscles has
the effect of seriously reducing the rate of nervous conduc-
tion; while Wittich has found that the rate is in some
degree dependent on the mode of excitation, being greater
when electricity is used than when the stimulus is mechan-
ical. The same observer also reports a considerable differ-
ence between the rates of motor and sensory nerves, the
latter excelling by at least a third.

The measurement of the rate at which the nervous im.
pulse travels brainward necessarily involves a process very
different from any employed in the study of the motor nerves.
The problem was first attacked by the Swiss astronomer Dr,
Hirsch. Soon after Helmholtz took up the other branch of
the investigation, and his solution of it was as ingenious as
it was successful. It involved the measurement, with the
delicate chronometric instruments employed by astronomers,
of the difference in time between the appreciation of im.
pressions made at a distance from the brain, say on the great
toe, and others nearer, as on the cheek. Roughly described,
the plan adopted was substantially this: The observer eat
with his finger on a signal key, with which he announced
the perception of an electric shock ns soon as possible after
feeling it, thus closing an electric cirenit which had been
broken by the shock. The minute interval between the
breaking and closing of the circuit measured the time taken
by the transmission of the ghock to the brain, the time re-
quired for the perception of the sensation, time for willing
the movement of the signal key, time for the transmission
of this volition to the proper muscles, tims for the contrac-
tion of the muscles, and finally the time lost in the physical
process of signaling.  Obviously all these parts, except the
first, must be substantially the same in all experiments by
the same person, using the same finger for making the sig-
nal. Any difference in the whole time must therefors be
owing to the greater or smaller distance of the particular
point of impression from the brain. This difference boing
measared with tolerable exactness, it is possible to calculate
pretty closely the rate at which the pervous impulse is
transmitted, The estimate first made by Dr. Hirsch was, as
already noted, 111 feet a wecond. More recent determina.
tions give avernges ranging from 97 feot, by Dr. Schleske,
to 136 feet, Wittich's estimate for n nervous Impulse oxcited
by electricity, With a mechanical stimulus, he found an
average velocity of 124 feet. These figures, of course, are to
bo taken relatively. The rate varies in different individ
uals, and, doubtless, In the same individual, with varying

conditions of henlth, temperature, and go on, the ,
‘average being aboat that of a high wind, a race horse, or o
locomotive, Light excels it about ten million times, and
‘electricity more than fifteen million times,

But, it muy be nsked, what is the use of all these investi.
gations 7 Of what account is a delay of the hundredth pa
of o second, more or less, in the perception of a mum
or the transmission of a volition, 80 long as we are not con-
scious of it? In astronomy, it has proved to be of material
account ; and it is more than probable that the knowledge of
the normal rate of nervous impulses thus obtained may
some day be of the greatest help in the diagnogis of nervous
digenses,

With the nicest appliances for observing and timing phe-
nomena, there still remain discrepancies between the reports
of different observers, however gkillful. Time is required
for the act of perception, for willing the pre.determined sig-
nal, and yet more for executing the volition, all of which
directly affect the accuracy of the observation; and sines
these intervals differ with different obgervers, the exact mo.
ment of an occurrence cannot be fixed without knowing and
allowing for them.

THE AUTOPSY OF PROFESSOR AGASSIZ,

Dr. Morrill Wyman, of Cambridge, Muss., has published a
report on the autopsy recently made upon the body of Pro.
fessor Agassiz, from which it may be deduced that the
disease to which the great natnralist succumbed was one of
long standing. The arteries at the base of the brain showed
evidence of extensive chronic disease of their lining mem-
brane,and also several important changes which were fatal,
In the left ventricleat the lower third,a firm,organized clot,of
the gize of a peach stone, attached to the wall at the anterior
portion near the septum, was found, and around this clot
a more recent one had formed, its center softened and granu-
lar. From this, probably some small portions had been car-
ried by the blood to the arteries at the base of the brain,
doing their part in obstructing them and causing the fatal
alterations above noted. The lungs showed evidence of old
inflammation. The entire weight of the brain was 534
ounces avoirdupois, and its greatest weight,between the ages
of 35 and 40 years, was estimated at 56°5 ounces.

Without entering into the technical details of the investi-
gation, the result shows that the trouble began with inflam-
mation of the lining membrane of the lungs, and that the
morbid processes, carried by the blood from heart to brain,
there disorganized and checked the circulation. The mala-
dy wag too deeply situated to have admitted of surgical aid,
nor could any effort of human skill have averted death from
its effects. The autopsy was made in the interests of ecience
and in deference to the expressed wishes of Professor Agas-
siz, long gince placed on record.

MICROSCOPIC CRYSTALS 1N PLANTS,

Besides the familiar bundles of needle-shaped crystals,
called raphides, dispersed throughout the cellular structure
of certain plants, there are in the seed covers and leaves of
several orders of plants, and in the pods of the bean family,
multitudes of prismatic crystals of extreme minuteness,
which have hitherto escaped detection. In the horned
poppy, these crystals are as small as the 8,000th of an inch
in diameter. In the gooseberry and elm, they are 4 /lor of
an inch; in the black currant, about half as large; in the
black bryony, they are about yJer of an inch in diameter,
thickly set at regular distances throughout the seed covers.
In the gooseberry, they are so distinctly and regularly placed
in the outer skin—each crystal in a separate cell—that they
present the appearance of crystaline tissues. In plants of
the bean family, the size is variable, the average being about
wosw of an inch. In the garden pes, they are much larger.
These crystals appear to consist chiefiy of oxalate of lime,
sometimes carbonate. Raphides are mainly phosphate of
lime,

Plants most relished by animals are found to be especially
rich in these microscopio crysials. In a piece of the midrib
of a clover leaflet, »\; of an inch in length, Mr. Gulliver, who
has added more than any other to our knowledge of theso
minute but important products of vegetable action, has
counted 10 chains of crystals with 25 in a chain, making
250 in all, or no less than 17,500 to the inch, In like manner
21,000 crystals weore reckoned for one inch of the sutral
margin of a single valve of a pea pod. The pod had four
such marging, each three inches in length; so that in a sin.
glo pod there must have been as many as 250,000 crystals.
In view of the marvelous number of these crystals, as well
na their regularity and constancy, Mr, Gulliver belioves it no
longer poasible for physiologists to maintain that such strue-
tures are accidontal froaks of nature, of no relation to or
value in the lifo and use of the species,

- -
THE FIRELESS LOCOMOTIVE,

Mr. Richard H. Buel, a well known consulting engineer in
this city, has recently published In the Railroad Gazette an
nccount of a trial teip with one of the engines of the Fireless
Locomotive Company, This article Is interesting as being
the firat in which the theory of the action has been fully set
forth. Wae have, on several oocasions, made mention in our
columns of the fireless locomotive, and have polnted out
the advantagoes it possesses in many cases, such as groator
compnrative safoty, loss need of skilled attondants, and the
absonce of smoko and other products of combustion. Mr.
Buel, In the article reforre! to, demonstrates that the loco-
motive can bo operated successfully, if properly designed
and managed : and he polntsout such improvements as sesm
to bo desirable. Wo give a brief summary of the principal
statements, omitting all mathematioal work : :




FEBRUARY 14, 1874.]

Scienfific  Imerican,

97

The locomotive with which the experiment was made con-
sists of a platform sot upon a four wheeled truck, carrying
a cylindrienl reservoir 87 inches in diameter and 9 feet long,
with a steam dome 1 foot in dinmeter and 2 foet high. The
gteam space of the reservoir is connected with a pair of ver-
tieal engines, each having a diameter of 5 inches and nstroke
of 7 inchoes; a2 inch pipe, perforated with small holes, runs
the whole length of the reservolr, near the bottom., In
charging tho reservolr this pipe is connected with the stenm
space of & stationary boller, and steam is admitted until the
pressure In the boiler and the reservoir are the same. The
locomotive I then ready to run, and will continue to move
until the water In the reservoir has cooled down so much as
to be incapable of furnishing steam of a working pressure.

In moking the trial trip, the pressure in the reservoir at
starting was 142 pounds per square inch; and at the end of
40 minates, during 85'5 of which the engines were in motion,
it had fallen to 22, giving a mean pressure during the run of
815 pounds per square inch, At the start, the regervoir was
half full of water. Indieator diagrams were taken during
the run, and such data were noted as were possible, From
these, it apponrs that the whole distance run was about 45
miles; the averngoe horse power developed by the engines
was 801, and the number of pounds of water evaporated in
tho resorvoir, ealeulated from the indicator diagrams, 147.
The writer then shows that if the engines had been designed
in nccordance with the best modern practice, the distance
run by the locomotive, with this same evaporation, would
have boen from 2 to 2} timesas great. A calculation is then
given, showing that, with a reservoir of the same size
and ongines about one and a half times as powerful as io
the nctual case, starting with a pressure in the reservoir of
275 pounds per square inch and ending with a pressure of
20, the locomotive might be expected to continue in motion
for nearly six hours before the reservoir required recharging.

- -
THE ORIGIN OF THE DIAMOND.

If we can trust a paragraph just now going the rounds of
the press, the *“ dinmond In the sky” of the nursery verses
must be taken not as a happy comparison but as a genuine
prophecy of scientific discovery.

It—that is, the paragraph—gravely alleges, on the strength
of some supposed philosopher's opinion, that diamonds are
in all probabllity a cosmic product—chips of original creation,
80 to speak—which the earth has picked up in the course of
her travels through space; in short, that they are of mete-
oric origin, To the popular mind there must be something
plausible in the suggestion, else it would not have been so
favorably received by so many intelligent editors, ever on
the alert for bite of valuable scientific informatipn where-
with to regale their intelligent readers. Indeed, what could
be more plausible to those whose knowledge of the dismond
is embraced by the one word, carbon, and whose acquaint.
ance with it is limited to some little familiarity with the
appearance of the cut gem? How pure, how hard, how
brillisnt! Whas fitter product could there be of the heaven.
Iy spaces? But facts are earthly and very stubborn, prone
ever to take the shine out of splendid theories. It is true
that the dismond is & puzzle even to chemists; that the mode
of its formation is & mystery; that even its place in the order
of Nature is a matter of doubt. Like amber, 1t is found
among minerals. Amber is known to be a vegetable pro-
duct; and the diamond is thooght by some to show strong
evidence of a similar origin.

Its antecedents are mysterious, it must be admitted, but not
wholly dark. Enough is known to make it certain that the
notion of its cosmic origin is not to be seriously entertained,
unless one is prepared to accept at the same time the far-
fetched, germ bearing meteor which Sir William Thomson
suggested as the importer of life to our previously lifeless
planet. In no other way, barring the earthly production of
the gem, can we account for the presence of plant
the bodies of diamond crystals. Where in extra terrestrial
spaces could the dismond, now at Berlin, have picked up
its enclosed organic forms, so closely resembling profococous
pluvialis? Or that other dismond its chain of green corpus.
cules, like macrocea ?

As surely as flies in amber prove the presence of animsl
life daring some stage in the formation of that singularsub-
stance, the vegetable organisms found in diamonds are proof
that these gems were formed amid surroundings not incon-
sistent with the presence of vegetation, perhaps in water: a

) that finds support not only in the fact of their
occasional inclusion of orgunic matter, but still more In the
presence of dendrites, such sa form on minerals of aquatio
origio, in & diamond belonging to Professor Goppert. Crystals
of gold, iron and other minerals have also been found lnaide
of dismonds ; still other diamonds are superficially improssed
by sand and crystals, which leads some to belleve them to
have been originally soft; but it is quite as probable that
these forelgn substances may have interfered in somo way
with the perfect development of the diamond crystals, fore.

ing them to grow around or partly around the obstructions.

us, even In Its erystaline condition, the diamond 1s not
s such & slmple body as Is popularly supposed. The
of the paragraph in question spesks of it as * pure

mqmr fit product of pure matter in pure space.
B0 it ks, sometimes, bat it is also stained with impurities at

times, and tinged with color, a thing of grades and degrees.
Avd ' down In the scale are the imperfoctly crystaline
forms, known ax boart and carbonado, hiarder than the true
gem, but cruder and possibly more useful. It would bo as

roet 10 Judge the common minersl quarts solely from ita
ppearauce 1o what is known as Brazilian pebble, as the dia.
solely from the finsbing brillisnt. Oune exhibits no

groator range of grades and shados and qualities than the
other,

Though supremely beautiful In ita best ostate, the din-
mond appenrs to bo but an earthly product, aftorall, subjact
1l ke overything olse, even theorios, to earthly imperfections
T hero may bo a diamond factory up in the sky somewhere
but the evidence of 1t is not strong, Arlzons, eyen, prom
isen o bottor field for exploration,

-
THE DEATH OF DR, LIVINGSTONE,

Informntion has recently renched Bogland of the decease
of Dr, Liviogstone, the celebrated African oxplorer, during
June last, It seems that, in journeying over a partinlly sub-
merged country, he was obliged to wade some four days
through quite deep water, The exposure brought on & se-
vore attack of dysentery, of which he fell the victim,

David Livingstonoe was born near Glasgow, Scotland, in
the year 1815, and at the age of twenty-five became one of
tho sgents of the London Missionary Society in Southern
Africa. During the sixteen years of his residence in that
country, he traversed the region from the Cape of Good Hope
to 10* south latitude, and then followed the Zambesi river
to its mouth, thus completing & journey of over 11,000 miles.
Returning to England, he organized o small expedition which
et out in 1858, and returned in 1868, after further exploring
the above mentioned country, In 1868 Dr, Livingstone again
went back to Africa, and again entered a region totally un-
known to civilization. Until found by the Herald reporter
Stanley, some two years ago, little was heard from him, and
numerous rumors of his death were extensively circulated.
After Stanley’s departure, he continued his exploration, but
no news of him has been received until the present time,
when the British officials at Zanzibar transmit the intelli-
gence of his death.

It would be difficult to describe the labors of this most in-
defatigable of travelers in the space here at our disposal.
In his death geographical science loses one of its most perse-
vering students. It may be truly said that for a blank spot
on the map of Africa—for a region unknown save through
tradition—he has substituted a country rich, fertile and
productive, which, before many years, will exercise no small
effect upon the commerce of the world. His labors toward
the suppression of the glave trade are well known, and have
tended largely to limit the spread and decrease the barbar-
ities of that infamous traffic. He resolutely refused to dis-
continue his work until he should believe it complete; and
#0, isolating himself from home and his own race for nearly
a quarter of a century, he has existed among the savages,
enduring privations without number. Though to many his
toil may appear fruitless, and the years of patient search,
barren in directly useful results, the world is nevertheless
the gainer by the example of “one who loved his fellow
men,"” who, single hearted in his devotion, died as he had
lived, & martyr to science,

STEAM BOILER EXPLOSIONS.~THE WORK
ACCOMPLISHED BY THE UNITED STATES COMMISSION,

We have received many inquiries of late as to what has
been accomplished by the Commission appointed to investi-
gate the causes of steam bailer explosions., The preliminary
report of this Commission has just been transmitted to Con-
gress. Below we give s summary of the principal points:
The following Commissioners were appointed to conduct
the experiments: D. D. Smith, Supervising Inspector.Gener-
al of Steam Vessels, President; Charles W. Copeland, of
Now York city ; Benjamin Crawford, of Alleghany City, Pa, ;
Isaac V. Holmes, of Mount Vernon, O.; and Fraucis B.
Stevens, of New Jersey. Mr. Stevens having declined to
serve, J. R. Robinson, of Boston, Mnss., was appointed in
his place. The Commission above named held their first
meeting on June 25, 1873, and in September lssued circu
lars to sclentific men and engineers, asking for expressions
of their views. In these circulars they state the various
theorles of steam boller oxplosions :

1. Gradual incrense of steam prossuro,

2, Low water and overheating of the plates of the boller,
8. Deposit of sediment or Incrustation on the inner sur-
faces exposed to the fire,

4. The generation of exploaive gases within the boller,

. 8. Electrical nction,

0. Percussive action of the water, in case of rupture of

boller in the steam chamber.

7, The water being deprived of air,

8, Bpheroidal condition of the water,

0. Repulsion of the water from the fire surfuces or plates.
The Commlssion also lnsued a circular, ssking that safety
valves bo sent to them for test,

They recelvod numerons replies to their first clrcalar,
which they state contalned valusble suggestions. More than
twenty safety valves were sent to them, both from the
United States and abroad,

The Commissloners divided themselvos luto two commit.
teos, the eantarn and western, the first to make arrangements
for conducting experiments at Sandy Hook, and the second
at Pittaburgh. There were five bollors, with the necessary
connections, at Sandy Hook, which Lad been placed there by
Mr. Btevens, aud these were presentod to tho Commission
by that gentleman, A bomb-proof was erected, the pipes
were ro.arranged and extonded, a blower engine and blower
weore #ot up, an old steamboat boller was connected, and
four ordinary range bollers were set up. (Ingea were pro.
cured, and were compared with each other and otherwise
testod for weveral days, On the 7th of November, 1878, the
Commissloners commenced thelr experiments,

A boller was tosted by hydrostatic pressure to 182 pounds
por square Inch. A pyrometer was arraged so that the
temperature of the crown sheet could be ascertained. Steam
was raired to 50 pounds por square inch, and the water was
blown off below the crown shest, When the temporature of
the Iatter had reachod 750°, and the steam pressure was G4
pounds, one of tho fluss collapsed.

Anold steambont boiler that had been tested with cold
water to a prossuro of 44 pounds was next exporimented
with, A firo was made in the furnace, the boiler having
an ample supply of water; and when the pressure was 70
pounds per gquare inch, two of the top sheets of the boiler
gave way, The pressure gradaally rose to 78 or 74 pourds,
when the safety valve suddenly opened and the experiment
was brought to a close, A subsequent exsmination showed
that an old crack had existed at some points of the rupture,

On the 18th of November, the water in the pipss was fro.
zen, and the Commissioners decided to suspend operations
at Sandy Hook for the season.

Preparations had been completed for the experiments at
Pittsburgh, five bollers being placed in position, bomb-proofs
erected, and a shop and store room fitted up. The boilers
were of the ordinary two flue yariety in use on western
rivers, two of them being of steel and three of iron.

Experiments were commenced on November 20, with one
of the iron boilers. The fire was not sufficient to produce a
greater pregsure than 105 pounds per square inch. The ex-
periment was repeated, and a pressure of 202 pounds per
square inch was attained. On the 21st of November anoth-
er boiler was tested, and the fire gave out when the pressure
had reached 842 pounds per square inch, with no other effect
than producing some slight leaks. The first boiler was also
tried again, its furnace having been enlarged, but the high-
est pressure attained was 220 pounds per square inch. On
the 22d of November, the same boiler was tried once more,
and this time a pressure of 275 poands per square inch was
reached before the fire gave out. Steam was then raized on
the second boiler, and both flues were collapsed from end to
end. An instant before the collapse, two men entered the
bomb-proof, which contained three recording gages. Accord.
ing to their statements the three gages showed, at this time,
400, 450, and 500 pounds per square inch, respectively; but
the record given by the gages, when examined after the col-
lapse, was 850 pounds. The Commissioners remark thatone
of the results of the experiments bas been to develope the
fact that the instruments employed were quite unreliable,
under the extraordinary pressures and temperatures to
which they were subjected. No other results or conclusions
are given, it being remarked that they can be more effective-
ly embodied in a final report. The Commissioners report
that about $50,000 (balf of the appropriation) has already
been expended. g

The above is a careful synopsis of the report, given near-
ly in the words of the Commissioners. But we feel that we
ought not to let the matter drop without some few com-
ments. Our own position on the subject of boiler explosions
has been often clearly defined, and our readers well know
that we look for nothing more mysterions than too much
steam, or too weak a boiler. At the same time, we are will«
ing to concede that great good may result from experiments
of this kind, properly carried out. One part of the work of
the Commission we have looked forward to with the great-
est interest. Wo refer to the test cf safety valves. The
only extended trial of the kind of which we bave knowledge
was made by the Life Saving Commission, a few years ago;
and the result of that trial showed clearly that many of the
safety valves in common use were wrongly named. It is
difficult for us to see why the Commission, organizing early
in the summer, delayed their experiments until the approach
of cold weather. It is still more difficult to understand why
the cessation of operations has been so complete. Sarely, if
every change of pressure and temperature of the steam
affects the accuracy of a gage (which is quite a novel propo-
sition to engineers) the Commissicners could continue their
experiments, and reach a definite conclusion upon this point.
The tosts of safety valves, also, might well be continued
through the winter. There is a strong suspicion in the
minds of many that this Commission Is not working purely
in the interest of Sclenco. It seems somowhat remarkable
that the Supervising Inspector.General, who has so many
other important daties, should be the chief man in the Com-
mission. The fact that such an enormous sum of money
has been expended, with suck slight results, Is ealeulated to
awaken inquiry ; and the refusal of Mr. Stevens, who inaugu.
rated this style of exporiments, to serve on the Commission,
I8 » most significant fact. The public are vitally interested
in all work of this charaeter, and we but do our duty in eall-

ing attention to the shortcomings of the Commissioners, s
evidenced by their own report,

Daugers of Gasollne,
At Bennington, Vt., last month, the knitti factory
H. E. Bradford was destroyed by fire, A l::-go of i::
gasoline pipes permitted the flow of this heavy hydrocarbon
gas along tho floor until it reached the fire at the boiler,
when a terrible explosion took place, demolishivg the balld-
lng. Nine women were instantly killed and several others
were badly hurt. - One of the epecial dangérs attending the
use of gusoline is that, in case of loakage, it moves ulong the
cellar bottom or lower floors of the building, and there I8 no
means of detecting Its presence until it reackes fire, when
tho entiro mass explodes with torrible violence. Many sad
sccldents have occurred from it use. The o1dluary street
gaa is leas dangerous, becaune, being lighter, It commingles
with the air, and Its presenco Is soon detected by the

olfactories,
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ALLAN'S FLOATING BATTERIES AND SALOONS.

Mr. Alexander Allan, of Scarborough, well known to the
world as the inventor of the straight link valve motion, lns
recently invented and patentod cortain modifications of the
Bessemer steady cabin idea, Mr. Allan does not attempt to

deal with the subjoct of sea sickness further than trying to
show that the arrangements he suggests will reduce the
movements which authorities state are the principal causes
of it. Theso are glven as (1gt) pitching, (2d) rolling, (3d) an-
gular pitehing, (4th) angular rolling, (6th) vibration from
waves striking the ship, (6th) tremor from engines, (7th) lon.
gitudinal advance of ship, (8th) upward and down-
ward motion of transiation, (0th) seeing swinging or
moving objects, and smells of burnt grease, engine
room, and bilge water,

The first four motions are oyercome by Fig. 1,
The float is guided as & large pendulum, on its cen-
ter ball and pillar, ballasted in the bottom, and floats
freely in the water surrounding in its dock. If the
ship takes all the four movements given above, the
dock would do the same; but the water in the dock
would keep its atmospherio level, and the pendulous
spherical float would keep pace with it and maintain
its level also, whatever point of the compass the
moyvement came from.

As regards vibrations from waves striking the
ship: The dock in which the cabins float is of about
the Jeast vibratory shape; it is away from the ship’s
side or skin; the medium in which the cabins float
is free to take the reduced vibrations to its surface
and liberate them in smaller waves, and would not
affect the convex surfaos of the floating cabin,

As respecting the tremor from engines, this would
be reduced in the same way by the non.vibratory
shape of the dock, the floating medium carrying vi-
bratory waves toits surface, and the strong shape of
the flosting body. Then for the longitudinal ad-
vance of the ship: While the ship remains on an
evenkeel, we do not see any cause of disturbance more
than in the advance of a railway train or carriage of any kind.

As to the upward and downward motion of translation,
This, Mr. Allan fears, cannot be entirely neutralized, and
some speakers at the Society of Arts’ discussion did not con-
sider it the worst movement or a serious one. Should the
ship plunge or lurch suddenly into the trough of a sea, the
floating cabin would acquire momentum, which would be
checked or buffeted, and the effect or shock would be re-
duced in the cabins by the float dipping lower (say by one
eighth inch to one fourth inch), raising the water in the dock
somewhat.

As to the subject of swinging or moving objects: In the
lower cabin passengers would not gee any article in motion.
In the saloon, to prevent the passengers seeing the roof ap-
proaching and receding as the ship rolled, an awning could
be arranged to cover
a large ares of the
roof, supported on
ihe float Jike & huge
umbrella;and shonld
the roof touch the
wires of support, by
an extreme roll they
would regain posi-
tion as the ship
righted. These eab-
ins will be without
the usual smells of

—— -

vegetable world, were it not for the air carrents, would perigh
from the earth. This destruction would obviously be very
rapid na the quantity of the solid matter in a plant is small
compared to that of thewater, And therefore the moisture
of tho soll is more necegsary to vegetable growth thon are the
mineeal conatituents: and the water not only provides the
menns of growth of the plant, but also accelerates the decay
by which the solid constivuents are returned to the enrth,
to rise nnew in the plant life of another generation,

For the evaporation by which water is raised into vapors, for

the subsequent distribution of that vapor and for its conden-
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Fig. 1.—ALLAN'S FLOATING SALOON.

gation In the falling rain, Nature has provided the censeless,
omnipresent aerial currents, The magnitude of this process
of exhaustion and restitution may be estimated from the fact
that the total daily discharge of all the rivers in the world
into all the oceans is but the quantity of rain which has
fallen in & single day. The sun's heat falling on a water
surface converis a part of it into a vapor, which rises into
and is diffused through the atmogphere, in obedience to the
laws that govern the mingling of gases. Within a certain
limit this yapor remains invisible, and cannot be distin-
guished from the main bulk of theair. At every temperature
the air is capable of holding in an invisible condition a definite
quantity of vapor. The warmer the air, the more it can hold,
But for every temperature there is a point, beyond which it is
impossible for inore vapor to pass it. This point is called

engine room and
bilge water,

Fig. 2 shows s mo-
dification of the ar.
rangement in which

-

the ball socket is
fixed on a spindle
fitted to a spider
frame, eecared to
armored shields erec-

T
T
L

keeps the caisson
steady,

Mr. Allan’s speci
fieation includes a
pomber of ingenious
modifications of the
main principle, for
which we have not
space. We have said
enough to show that
Mr. Bessemer is not
slone in the field of
invention as a pro.
ducer of steady plat-
forms, and we haye
no doubt that My,
Allan’s consummate knowledge as a mechanical engineer
would enable him to eommand a great element of suc-

cess in putting his invention in practice.—T'he  Engi-
neer.
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Influence of the Winds on Vegetation,

A writer in the American Erchange and Review hns recent-
ly called attention to the extent to which vegetation In depend.
ent for its life and growth on the windg, by which alone
vapor and rain are conveyed from the place of formation and
distributed over the earth. While animal life is able, by its
powers of locomotion, to seek the necessary moisture, the

e

ted on deck. This i Ml

the point of saturation, or the dew point. When the air has
renched its dew point, and its temperature is increased, no
visible effect is prod uced—its capucity for moisture is simply
Increased ; but if its temperature be lowered, then it is no
longer capable of holding all its molsture and the surplus
becomes visible in some form or other of precipitation, name-
Iy, an fog, cloud, dew, rain, hail, or smnow. In order to sc-
count, then, for any precipitation of molsture, it is necessary
first that a sufficient quantity of vapor pass into the air to
bring it to fts dew point, and then that the temperature be
lowered, Tho quantity of moisture thus precipitated will

clearly depend npon two circumstances, namely. the tempera.

A

I
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ture of the air when the dew point ia reached, and the tem-
erature to which it was subsequently lowered. The higher
the one and the lower the other, the greater will be the
precipitation,

The means by which the lowering of the temperature can
be nccomplished are varied. A warm vapor-laden air may
blow into a cold region, and thus have its temperature lowered
sufficiently below the dew point to give a considerable rain-
fall. A cold wind may mingle with & warm one, and thus
produce a moderate shower; or powerful ascending currents
may carry the moisture of the lower strata into the upper
regions of the atmosphere, where the temperature is
very low.

The deposition of the moisture of the airis, then, in
all the cases we have considered, referable to atmo-
apheric motion: for upon it will depend the presence
or the abgence of molsture in any region, and conge-
quently the presence or mbsence of vegetable life,
The ocean of aqueous vapor partakes perfectly of the
movements of the atmosphere, It in fact derives
its movements mainly from those of its bulkier neigh-
bor. It is to the motion of the winds, then, that we
must look for the explanation of the peculiarities that
attend the distribution of moisture.

—_—_— e w— ———
Car Coupling Slaughters.

During the eleven months ending December 1, 1873
four hundred persons were killed while coupling cars
on the Pennsylvania railroad. *“Is it the fault of the
inventions, or is it the fault of the railway companies,
that gome of the improved devices be not more wide-
ly uged, and the slaughter of employees stopped?”
asks a correspondent of the Commercial Advertiser,

Several devices have been fully described and
illustrated in our columns, and many have, when
practically used, proved valuable inventions. We
think there is little room for argument on the point
that if a railroad company chooses to ignore modern
improvements, and persists in retaining on its cars
the old fashioned connection, saving perhaps the few dollars
otherwise invested in experimenting at the cost of the lives
of hundreds of its employees, the blame falls fairly and
gquarely on their shoulders and the public should fully ap-
precigte the fact.

The Stabllity and Recliprocal; Metamorphoses of the
Oxides of Nitrogen.

The above subject, already studied by many chemists, has
recently been investigated by M. Berthelot, and many new
facts have been adduced. Hyponitric acid, until the present
considered to be most stable of the oxides of nitrogen, has
been, by'the above chemist, decomposed into oxygen and
nitrogen. The gas, hermetically sealed up in a glass tube,
was submitted to the action of series of electric sparks. In
an hour and a quar-
ter the acid was de-
composed ; and after
eighteen hours, but
14 per cent of the
primitive  volume
remained. As this
limit could not be
passed, total decom-

- é position was be-
\ lieved to have taken
P place.

M. Berthelot also
notes a curious ano-
maly which is pre-
sented by the com-
bination of nitrous
acid with oxygen.

3 in order to produce

% hyponitric acid.

Contrary to the usu

al result, a dilata-

& tion takes place.
Two volumes of ni-
trous acid unite with
one of oxygen, and
the result is four
volumes of hyponi-
tric acid,

Passing to protox.
ide of nitrogen, the
author finds that it
is at about 1060°
Fal. that the gasis
decomposed by heat,
The electric spark
decomposes it very
rapldly ; in one mi-
pute one third of
the gos is decom-

posed ; and at the end of three minutes, two thirds or three
quarters, The deutoxide of nitrogen, under the action of
the spark, resolves itself, one part into nitrogen and oxygen
and the other into protoxide of nitrogen and oxygen., The
protoxide at the limit forms two thirds of the decomposed
portion. Under the influence of prolonged contact (cold)
with the binoxide, many mineral and organic substances un-
dergo slow and partial oxidation.
e — . —
“A Mass. Max" points out that Massachusetts stand

next to Connecticut on the roll of inventive genius, as show

by the table on page 65 of our current volume,
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CAPTAIN GALTON'S VENTILATING FIREPLACE.

Mr. C. William Siemens, F.R.8., recently delivered a lec-
ture before the operative classes at Bradford, England, on
the important subject of fuel. The portion of the discourse
under the subheading of domestic consumption was mainly
devoted to advocating the use of Captain Galton’s ventila-
ting fireplace, a sectional engraving of which we herewith
present., Referring to the
invention, Mr. Siemens
termed it ‘““the one grate
that combines sn increased
amount of comfort with
reasonable economy, and
whish, although accessible
to all, is as yet very little
used.” It is not patented.

The device differs little
in external appearance from
an ordinary grate except
thatit has a high brick back
which forms the exterior
boundary of a chamber, ¢,
into which air passes di-
rectly from without, be-
comes moderately heated
(to 84° Fah.), and using, in
a separate flue, ¢, is injected
into the room at f, under
the ceiling. A plenum of
pressure is thus established
within the room, whereby
indrafts through doors and
windows are avoided, and
the air is continually re-
newed by passing away
through the fireplace chim-
ney as usual. The latter,
d, it will be noticed, is en-
circled by the air flues, so
that the heat of the ascend-
ing products of combustion
is utilized throughouv its
whole length. @ and b are
respectively the grate and
ash pit, which are curved
outwards slightly in ad-
vance of the mantel.

Mr, Siemens remarks that
the cheerfulness of an open
fire, the comfort of a room
filled with fresh but mode-
rately warmed air, and great
economy of fuel, are here happily combined with unques-
tionable efficiency and simplicity. Such high commendation
emanating from go distinguished an anthority will, we think,
bespeak for the apparatus more than an ordinary share of
attention. It seerms to us that the principle underlying its
construction may lead to some better arrangement of heat-
ing and ventilating devices in our public halls and school
rooms, and thus prevent many of the difficulties pointed out
in our recent editorial on this important subject.

-
HOW GREENBACKS ARE CANCELLED.

The money received by mail comes in all sorts of damaged

conditions, and has all imaginable kinds of horrible or ludi-
crous histories. Sometimes it has been swallowed by s calf
or & goat, which, finding a pocketbook carelessly left within
its reach, proceeded to regale itself with the salt which the
leather had absorbed from the perspiration, until the book
was forced open and the contents exposed. The green notes
had an inviting and familiar appearance, and the confiding
animal eagerly swallowed them, and so sealed his own death
warraut; for the owner, returning and seeing the wreck of
the pocketbook, rightly conjectured where his money had
disappeared, put the unwilling thief to death and recovered
the half digested notes. Others have been found on the
bodies of drowned or murdered men, weeks perchance after
their death. Frequently they have been so burned that
nothing remains but the charred resemblance of notes, so
frail and brittle that & slight touch will change thera to cin-
ders,
The identification and restoration of notes which have been
buarnt is a difficalt and interesting operation. Every one has
observed that & printed paper, after having been burnt, If
not subjected to a strong draft or roughly bandled, retains
its original form, and that the printing is distinct and legi.
ble, and appears as if it had been raised or embossed on the
paper, but that if it is touched never so gently it crumbles
into dust. Notes in this condition are frequently received
at the Department for redemption, The counter subjects
ench note and fragment of & note to a careful inspection in
& stroug light, under & powerful glass, until she determines
the denominstion and issue, and then pastes it upon a piece
of thin, tough paper, in order that it may be safely handled.
But this pasting, by destroying the raised or embossed ap-
pearance, at once and for ever precludes all chance of again
identifying the kind or denomination of the note. Hence-
forth it is but a plain, black plece of paper, giving no indi-
cation that it ever represented money. It is therefore very
necessary that the counter should be quite sure that her
Judgment s correct before the note Is pasted upon the ps-
per. Bho must also—a most difficult task—determine whe-
ther the note Is genuine or counterfelt. And yot counterfeits
are discoversd by these experts among the charred remains
of potes with almost as much certainty ss smong perfect
notes.

The whole basement floor of the north wing of the Trea-
sury building, at Washington, including the large room un-
der the cash room, is occupied by these busy counters. One
hundred and eighty women are engaged in counting re-
deemed money in this division. The work ia far from plea
gant, for the money is often deplorably dirty and emita the
most nauseating smells.

Such labor cannot fail to be detrimental to health, espe-
cially as want of space has necessitated the crowding of the
counters almost as closely as they can sit. Hence we are not
surprised to see that many of the women are pale and thin,
and apparently weary and careworn.

Entering the last room to which our inspection will lead
us, & busy scene is presented. Messengers, each accompa-
nied by a counter, are hastening to and fro with boxes con-
taining bundles of money carefully strapped and labeled,
while a bevy of women surround a large table which they
almost screen from our gaze, but which the continual
“thud!” ‘‘thud!” that salutes our ears proclaims to be the
site of the cancelling machine. Approaching, we find that

FI16. 1.—CANCELLING REDEEMED GREENBACKS.

the apparatus consists of two heavy horizontal steel bars,
about five feet in length, working on pivots about a foot
from the ends nearest to us. To the shorter end of each is
attached a punch, while the other is connected by a lever
with a crank in the sub-basement beneath, which is pro-
pelled by a turbine water wheel, furnished with Potomac
water from one of the pipes which supply the building.
The bundles of notes, each containing one hundred pieces,
are passed rapidly and dexterously under the punch by a
man whose fingers seem ever just on the verge of complete
destruction, but which always escape in some marvelous
manner unhurt and whole, The punch savagely and easily
cuts a hole in each end of each bundle. This is done forthe
purpose of effectual cancellation. The bundles, when all
have been punched, are returned to the box, the messenger
picks it up, and the counter and he hasten away to turn over
the money to the clerk who is to make up the cash account
of the division and ascertain whether all the money received
and delivered to the counters has been returned and account-
ed for. From the time when the money is received by her,
until it is thus delivered, the counter is responsible for it,
and is required to keep it constantly within sight, except
when it is locked away for the night. For this reason she
accompanies the messenger who carries her box to the can-
calling room, superintends the puunching, and returns with
the money to the clerk, to whom it is delivered, when her
responsibility ends.

Just beyond the punches, a knife of formidable aspect and

Fig, 2.—CUTTING CANCELLED GREENBACKS,

proportions is engaged in cutting the cancelled bundles Ta
two in the middle of each note. After s suflicient quantity
of money has been counted, it is made up into lots of about
one hundred thousand dollars of fractional currency and
proportionately larger amounts of legal tender notes, and
gent in to be cut in two by this knife. The straps with
which the bundles of notes are surrounded are so printed as
to be also cut in two, and to show upon each half the deno-
mination of the notes, the issue, and the number inclosed.
The counter's initials and the date of counting are also
written upon each end, as well as & number or letter to iden.
tify the bundle, go that if, upon recounting the money, errors
are discovered, they can be traced in a moment to the proper
counter, date, and bundle. One set of half notes is delivared
to counters in the Secretary’s office, the other to counters in
the Register's office, in each of which the money is recount-
ed. This is done as a check upon the Treasurer's counters,
and for the purpose of securing as complete accuracy as pos-
sible.
IMPROVED WOOD SCREW.

Messrs. A. N. Ladd and C. N. Corning, of Concord, N. H.,
are the patentees of a novel
and apparently useful form
of wood screw herewith illus.
trated. The improvement con-
gists in combining the Ger-
man twist bit with the screw,
in sucha manner that the lat-
ter will cut its own way or
hole in the wood, s0 as to en-
ter the same easily and avoid
splitting or other difficulty.
The device may be used with
the common straight bit, if
desired, but the German twist
bit, as shown at A, Fig. 1, is
believed to be the best combi-
nation. A section of the screw
is represented at Fig. 2, and
Fig. 3 is a gimilar view of a
cutter (B, Fig. 1) in the shaft
of the screw, by which a hole
is cut for the shaft of a larger
size than is made by the bit
portion of the screw. The channel or groove, C, is cut, no
through the threads alone, but into the body of the screwy
and retains the wood cut away by the bit.

DRAWING AND SKETCHING--PRACTICAL HINTS AND
RECIPES,

We give below a number of useful suggestions and recipes
relating to drawing, compiled from a variety of sources
and comprising, so far as possible, the most recent improve-
ments, as well as the plainest directions attainable, which
seem to us likely to be of service to the student of the art.

In selecting a drawing board, choose wood of close grain,
well seasoned, free from knots, and of even surface. Notice
that the edges are perfectly straight and at right angles, A
slight roundness may be given to the face with advantage in
order that the drawing paper when stretched may rest tight-
ly and flatly upon it. An apparently excellent form of
board, lately introduced in the market, consists of strips of
pine wood glued up to the required width with the heart side
of each piece of wood to the surface. A pair of hard wood
ledges are screwed to the back, the screws passing through
the ledges in oblong slots bushed with brass,which fit closely
under the heads and yet allow the screws to move freely
when drawn by the contraction of the board. To give the
ledges power to resist the tendency of the surface to warp, a
series of grooves are sunk in, half the thickness of the board
over the entire back, These grooves take the transverse
strength out of the wood to allow it to be controlled by the
ledges, leaving at the same time the longitudinal strength of
the wood nearly unimpaired. A slip of hardwood is let into
the edge of the board and sawn apart at about every inch
to admit contraction. Its object is to make the two working
edges perfectly smooth, thus allowing of an easy movement
with the square.

Whatman's (English) drawing paper is generally prefer-
red It is known by the following names, necording to di-
mensions of sheet: Demy 15 X 20 inches, mediom 17 x 22,
royal 19 x 24 super royal 19X 27, elophant 23X28, imperial
22 % 80,colombier 28 x 84,atlas 26 x 34, double elephant 97 x
40, antiquarian 31 X 58. Its cost for “ selected best ™ varies
from $1.00 to $30.00 per quire. Paper can usually be
bought ready mounted on mualin, but the process can be
easlly sccomplished by first tacking the cloth tightly toa
frame and covering it with a coat of strong size, leaving the

| | same until nearly dry., The sheet is then well laid with

paste, in two coats, the second being applied some ten min-
utes after the first. The paper must lastly bo placed care-
fully upon the muslin, patted down all over with a clean
cloth, and left to become thoroughly dry befors removing
from the board.

In fastening paper to the drawing board, there is no ne.
cessity of sonking the sheet, as is recommended in many
handbooks on drawing. Lay the paper, back up,and go over
it with a large flat camel’s hair brush well filled with clean
water, Woet the sheet to a distance of about an inch and &
half from theedges. Two applications of water are suffl-
clent, the second being applied when the wet gloss of the
first disappears. Then turn the sheet over, wot slde sgalost
the board, and bend up the edges, tightly all round, sgainst
o fiat ruler, afterward passing the paste brush between the
turned up edge and board. The ruler Is afterward drawn
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 tho glued edgo and pressed along. The next adjoining
xrlﬂnﬁh treated in the same manner and #o on until all
sidon are socured. Wetting paper on the right side with a
w or cloth Is & bad habit and tends to destroy the fine
surface, rendering it unsultable to receive clean washes of
ink or color. The right side of Whatman's paper can be
told by holding the sheet up to the window,and noticing that
the water mark reads from left to right; the roverse side
should not be used except for rough sketching,ns it generally
hins knots and other imperfections, which exhibit themeelves

when washed over.
As regards pencils, the ‘market offers quite a number of

excellent varletios from which a selection can be made.
Faber's are standard articles, though a cheaper but equally

{a made by the Dixon Crucible Company. The
Intter is used by tho artists of the SCIEXTIFIC AMERICAN in
drawing upon wood, no light test for the qualitios of a pen-
cil, by the way, and has proved of excellont quality, In
gliarpening a pencll, it should be remembered that, for sketch.
ing,  fine conical point is required, but for fine drawing it is
mueh better to bave the end thin and flat. To produce this,
the wood is cut away from two sides only, 80 a8 to mako o
chisel.shaped extremity, and afterwards removed from the
other sides only sufficlent to slightly round the edge. This
kind of & point can easily bo kept sharp by rubbing the lead
occasionally upon a bit of fine sand paper.

Tho best erager is known as bottle rubber, which is quite
goft. It has the merit of not fretting the surface of the
paper. A good way of hiding small mistakes in ink lines, in
places where scraping with a knife cannot be well accom-
plished, is to touch the spots over with flake white, mixed
rather dry, with a fine sable brush.

A good black and indelible drawing ink, it is stated, may
be made by dissolving shellac in a hot water solution of borax
and rubbing up in thisa fine quality of Indian ink. After
using, the drawing pen should be dipped in alcohol and
wipod dry. Good Indian ink will show, when the stick is
broken, & very bright and almost prismatic colored fracture;
if employed singly and without admixture, it should be used
at the first rubbing. Redissolving renders its waghes cloudy
and irregular in tone,

To fix pencil drawings,various plans are in use. The sim-
plest way is to cover the paper with new milk and dry care.
fully. Water starch, cold isinglass water, size or rice water,
may also be applied with a camel’s hair brush. Collodion
mixed with paraffin, stearin, or castor oil, has been sug-

for the same purpose, and is said to render the

~ gkotchos much clearer and more easily copied.

Drawings may be copied in facsimile by the aid of vari.
ous mechanical contrivances, or transferred by the use of
transfer paper. The latter is made by rubbing white paper
with a composition consisting of 2 ounces of tallow, $ ounce
powdered black lead, } pint linseed oil, and sufficient
Jamp black tomake it of the consistency of cream. These
should be melted together, and rubbed on the paper while
hot. The prepared sheet is placed between the original and
the blank paper, blackened side sgainst the latter. The
lines of the original are then gone over with a steel point (a
darning needle with the point ground off will answer) and are
thus caused to appear on the paper below. Copies may be mul-
tiplied by perforating the picture, or a copy of it if it be desir-
able not to destroy the original, with a number of fine needle
holes along the outlines, snd then laying upon the paper. A
plece of cotton wool dipped in finely powdered blacklead,(or
chalk, which is better),is then gently patted over the surface,
#0 that the powder passes through the holes and appears on
the sheet below. The outline is then filled out with pencil.

Révault's reproducing process consists in first making the
drawing on strong glazed paper with glutinous ink and after-
wards covering the lines with bronze powder. If the draw-
ing thus prepared be pressed upon a shest of sensitized paper,
the lines of the original drawings are reproduced in black by
the chemical action of the pulverized metal upon the gensi-
tized paper. By softening the ink with the vapor of aleohol,
and revewing the bronze when it is exhausted, many
impressions may be produced.

Tracing paper can almost always be readily procured at a
small expense. It isnot difficult to make by washing thin
paper with & mixture of spirits of turpentine 6, resin 1,
and boiled nut ol 1, parts by weight, applied with a soft
sponge ; or & simpler way is to brush over thin unsized paper
with a varnish of equal parts of Cansda balsam and turpen-
tipe, Vegetable parchment, sometimes used for drawing
purposes, is made by dipping ordinary paper for a few

seconds in a solution containing one part water to six sul-
phuric acid. Careful washing atonce is necessary to remove
every trace of the seid,

In using colors, at the outset purchase none but the very
best, as with no other can purity of tone in washes be gained.
The following table, showing the general indication of tints
used In mechanical drawing, will perhaps prove useful:
Carmine or crimson lake for brickwork in plan or section to
be executed ; Prumsian blue, flint work, lead, or parts of
brickwork to be removed by alterstion; Venetian red, brick
work in elevation ; violet carmine, granite ; raw slenna, timber
not oak; burnt sienns, oak or tesk: Indian yellow, fir;
Indian red, mahogany; sepia, concrete or stone; burnt um.
ber, clay earth; neutral tint o Payne's gray, cast iron,
rough wrought iron; dark eadmium, gun metal ; gamboge,
brass ; indigo, bright wrought fron ; indigo with a little Jake,
bright steel; Hooker's green, meadow Iand ; cobalt blue,
sky. If washes do not flow wel), owling o greasiness of the
paper, & few drops of prepared ox gall in the water with
which they are mixed will generally remedy the trouble, In
coloring tracings on thin paper, work on the back snd mix
the colors quite dark,

Scientific  Imerican,
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TCorrespondence.
otal Bolipse of the Moon, Octoboer 24, 1874,
To the Kditor of the Scientific Ameorican :
On October 24, 1874, n total aclipse of the moon will oe-
eur, which will bo vigible throughont the United States and
Cannda,

PENUMBRA

¢
e )

The accompunying disgram represonts the path of the
moon through the earth’s shadow during the eclipse and the
moon’s position at the time of the middle of the eclipse. The
first and last contact with the umbra, or shadow, are also
shown. The Washington mean times of the different plinses,
as given in the American Nautical Almanae for 1874, are as
follows :

First contact with penumbra...... seees 110, 85'8m,
First contact with shadow.-«eecvvnve... 12h, 33:Tm.
Total phsse begins.............. sessve 18h 51'Tm.
Middle of eclipse..... seessascannsacsns 14h, 8°6m.
Total phase ends..... S R e a ..« 14h. 254m.
Last contact with shadow........ «ees.. 16N, 43°5m.
Last contact with penumbra........ ve<. 16h, 41'8m.
Magnitude of eclipse (moon’s dinmeter=1) 1058
Duration of total phase........oouus oo 989 Tm.
Entire duration of eclipse...... serenns « Oh., 5'5m,

The mean time at which the phages occur at any other
place may be easily found by simply adding or subtracting
the longitude of the place from Washington, to or from the
times above given, the correction being added when the lon-
gitude is east, or subtracted when it is west.

The times of the occurrence of this eclipse, as given above,
are astronomical, being reckoned from Oh. at noon of October
24 upwards, so that the greater portion of the eclipse occurs
on the morning of October 25, civil time.
St. Catharine’s, Ontario, Canada.

J. M. Barm,

The Devil Fish of Newfoundland.

To the Editor of the Seientific American:

In your article on the devil fish. in No. 9, volume XXIX,,
you speak of ‘‘ historians, otherwise credible, reporting the
capture of some which measured 40 feet.” As a proof of
their veracity, I inclose you a photograph of an arm or suck-
er which measures 17 feet in length. It was coiled for the
purpose of bringing the whole within the field of the came.
ra, the diameter being 2 feet 6 inches as it lay on the table
of the artist. It is of a nearly uniform circumference of 34
inches for 14 feet 6 inches of its length, and 6 inches at the
thickest portion of the remainder containing the suckers.
While off the eastern end of Belleisle, in Conception Bay,
the crew of a fishing boat noticed what they supposed to be
an old sail upon the water, and proceeded to make prize Ly
striking it with a boat hook, when, to their sstonishment,
the limb now photographed was thrown across the boat from
gunwale to gunwale; it was broken from the creature some
feet (not less than two) from the body, and subsequently
pieces were cut off by the boys of the settlement to which
the men belonged, before’an attempt was made to preserve
the specimen. How much was lost in this way cannot be
told. When fresh, the length was taken by a reliable person
as 10 feet, but with the same tape line, some time afterwards,
1 found it reduced to 17, probably by the strong pickle used
for its preservation.

Another sucker, described as being as thick as & man's
thigh, was also thrown into the boat, of which a length of
five feet was chopped off but, unfortunately, lost. Tho men
used their oars as levers over the gunwale to pry the boat
from the creature, which shortly rushed off at groat spoed,
then, stopping, went intoa flurry, throwing the peculiar inky
fluid of the squid with great violence over a space of two
hundred yards, and in such quantitios as would have
swamped the boat had the discharge taken place close to it.

The hurried and alarmed observations of the crew are, of
course, worth but little as to actual size, but the men think
the total length could not have been loss than 60 foet,

About three weeks previously a creature, described as of
great length (probably 60 feet), was seen from the shore
while swimming in the bay, within a fow miles of the game
place,

The specimen is now in spirits in the musenm belng
formed by Alexander Murrasy, Esq., F.G.8., our geological
surveyor,

Since writing the foregoing, an entiro dovil fish was cap-
tured by getting foul of some nets at Torbay, about nine
miles from here. The body is about 6 feet 6 inghes long,
and the eight main tentacles about the same length, with two
others of 22 fest each, measured from the head to the ox
tremeo point, To bring the entire length into view these
weare hung over & rail. The body and elght tentacles around
the head are about of equal length, and this seems to be the

usual proportion of the structure of these creatures, with
two other slenderer arms three and a half o four times
longer.

The notice of thie specimen has brought out many anee.
dotes of large squids having been stranded on our shores, in
ull cases relinble as to great wize, and more or lews 5o a8 to
actual dimensions, which rangs (for the bodies) to eighty snd
even ninety feet.  Without accepting them as nuthentic, the
fact seems established that a considerable number of these
crentures, of large size, exist in the Newfoundland and La-
brador waters, J. T. Neviue,

Inspector of Lighthouses.
8t. John's, Newfoundiand.

[Oar thanks are due to our correspondent for the photo.
graphs mentioned in his letter, and which have anfoly
reached us.  They exhibit a hideous and formidable mon-
nter, and represent with great clearncss, on the long tenta.
cles, the suckers by which the animal attaches itself to what.
avor may come within its grasp. It is to this specles that
Victor Hugo alludes in his novel, “ The Toilors of the Sen,"
in which one of the personages is clutched by a deyil fish,
und glowly drawn to a horrible death.—Ep, )

Polsonous A'nlllno Dyos.
To the Editor of the Seientiflo American:

I fully agree with you that aniline dyes should not be
used in candies. I recently ate about three inches of stick
candy, of a red color, and was taken sick with s burning
puin in the stomach and upper intestines. [ grew worse; in
three days I was not able to walk without being falnt and
giddy, and had much pain all the time. A doctor preseribed
for a case of aniline poisoning, and three doses of medicine
put me out of danger. I am now about well again.

WiLntax Wanp,

Cleveland, Ohio.

Microscopical Exhibition.

The Odontographic Society lately gave a microscopical
exhibition in the rooms the of Philadelphis Dental College,
before an audience of about five hundred ladies and gentle-
men, who manifested the most marked interest in the display
of instruments and objects.

The microscopes, forty in number, wera placed upon the
operating tables, extending one hundred feet. Theinstru-
ments were arranged so asto be a distanca apart sufficient to
afford = fair view of the objects without inconvenience to the
visitors. © In addition to the microscopes belonging to the
members of the society, a number of valuable instruments
were kindly loaned for the occasion by the Biological and
Microscopical Section of the Academy of Natural Sciences, and
by several eminent microscopists. The microscopes included
every variety of form, from the one thousand dollar grand
microscope of Ross and the binocular of Beck, to the inexpen.
sive student’s microscope.

The objects exhibited were mainly confined to the teeth of
man and animals. The sections of the teeth of man, the cat,
horse, cow, sheep, elephant, hog, etc., afforded an excellent op.
portunity of observing and contrasting the difference in the ar-
rangement of the enamel, dentine and cementum in those ani-
mals, while the gizzards of the cricket and the cockroach
showed the provision made by Nature for the comminution of
their food. Among the more notable specimens shown, in
addition to those already named, may be mentioned : 1st, a
longitudinal section of a dilacerated incisor, and section of
a human incisor with the cementum covering a portion of
the enamel ; longitudinal section of a human molar with vas.
cular canals in the dentine, and a human embryo of twenty-
nine days; section of an adult human incisor and the lower
jaw (tooth in sifu) with the vessels of the dental pulp and
Haversian canals injected with carmine; hypertropbied root
of human molar; enamel columns of human tooth ; transverse
section of buck’s horn and other sections of teeth; section of
molar tooth and jaw of a cat, with vessels of dental
pulp; periosteum and Haversian capals injected with car-
mine.

Dr, Joseph G. Richardson gave a very satisfactory demon-
stration of the circulation of the blood in the capillaries of the
web of the frog’s foot, in the museum of the college.

Professor 8. B, Howell, aided by Professor Hunt, exhibited
a number of interesting objects by means of the gas micro-
scope, and demonstrated the importance of this instrument
osa valuable and indispensable aid to the teacher of hist.
ology and physiology.

The success sttending this effort on tho part of the soclety
has decided the members to give another mioroscopical ex-
hibition at no distant day.—Dental Cosmos,

Phystology of the Slamose Twins,

Dr. Hollingsworth, of North Carolina, who examined the
bodies of the Siameso twins at the time of their decease, found
the band which connected them to be an extension of the
sternum, for about four inches in length and two in breadth.
The band was convex above and in front, and concave under-
neatl, The two bodies had but one navel, which was in the
center of the band, and it is supposed that there werp two
umbilical cords branching from this, one extending into each
body. The connecting link was found to be the ensifrom car-
tilage, and was as hard as bone, and did not yield in the Jeast.
(It may be here mentioned that, for some time previous to
their death, no motions were observable in the band.] The
doctor said that he did ot think they would have survived s
separation, not from the fact of being afraid of separating the
artorles, but from fear of producing peritonitis, No hamorr-
hage would have been produced, so far as could be seen, as

there were no arterial connections of any account,
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SCIENTIFIC AND PRACTICAL INFORMATION,

PRESERVING ARMY CLOTHING FROM MILDEW,

An appropriation of $100,000 has recently beon asked from
Congress to be expended during the next fiseal year in the
preservation of army clothing from moth and mildew by a
patent process. The process in question appears to be that
patented by George A, Cowles and others, September 20,
1864, and is based on the preservative anction of sulphate of
copper on vegetablo fibers, By the addition of alum, the pre-
sorving qualities of the mixture are, it is clatmed, greatly
enhanced ; and when gelatin is also combined, the fibers are
gaid to be not only proof against decay, but also impervious
to water, The ingredients are proportioned as follows:
Alum £ 1bs. dissolved in 60 1bs. of water, blue vitriol 2 1bs,
disgolyed in 8 1bs. of water, to which is added gelatin 1 1b,
in80 1bs. of water. A still further improvement is said to
be effected by acetate of lead, § 1b. dissolved in 80 1bs. of
water, The solutions are all hot and separately mixed, with
the exception of the vitriol, which is added cold. 'The in-
ventors elaim that the process is cheap, and does not inter
fere with the strength of the goods. '

THE HOME FRODUCTION OF STEEL RAILS,

Eight establishments in the United States are now making
rails from steel made by the Bessemer process. Their an.
pual production is 150,000 tuns, an aggregate which, it is ex-
pected, will ere long be Increased some thirty-three per cent.
Steel rails are becoming stronger in popularity ; and as the
demand increases, there is every reason to believe that our
productive power will eventually prove adequate to meet
its full requirements without necessitating our dependence
in any degree upon forcign makers for supplies,

A SUBSTITUTE FOR BRISTLES,

The fiberous bark of the sugar pslm (arenga sacocharia)
proves to bea good substitute for bristles and animal and hu-
mon hair. The treatment is simple. The bark is first im-
mersed in water and boiled for some time in an alkaline so-
lution ; the fibers are then soaked in an emulsion of fat, al-
kali, and water for about 12 hours, after which time they
are sufficiently hard and elastic for the above named use.

SULPHIDE OF CADMIUM FOR COLORING SOAP.

The coloring power of the above mentioned material is so
great thst its price is of little importance. It is, however,
frequently adulterated with zinc white, which may be readi-
ly discovered by digesting the suspected substance in acetic
acid, filtering, and adding a golution of carbonate of soda,
which produces a white precipitate if zinc be present.

DYEING FELTS WITH ANILINE COLORS,

All aniline colors are suitable for the dyeing of felt, and
the coloring matters can be repeatedly applied when a deep-
ened effect is required. As brown is a color frequently used
in felt-dyeing, it may be mentioned that fine shades of this
color are obtuined by using certain products from fuchsin
(known in the trade as cerise, maroon, ete.) mixed with in-
digo, carmine, picric scid, and s little sulpharic acid. The
sbnde known as *“‘Bismark” may be prepared from Manches-
ter brown mixed with the last named ingredients, substitut-
ing fuchsin for sulphuric acid.

NEW SURGICAL DEVICES,

Two great surgical novelties have lately been introduced
into European hospital practice. The first is the aspirator,
by Dr. P. Smith, which has been extensively em-
ployed by Dr. Diculafoy, of Paris. By this instrument fluids
can be extracted from formations at some distance from the
surface, with safoty and cortainty. The second novelty is
the introduction of & bloodless method of amputation and
other operations on the limbs by means of a compressing band.-
age, by which the limb is blanched with a circular elastic
cord, which compresses both the arteries and velnsof the
lmb, 'This plan, proposed by Professor Esmarch, has been
adopted by many bospital surgeons. It romains to be seen
whother there are any drawbacks to this system, and espe-
clally whether, in certaln cases, embolism s likely to result
from of clot, which msy have already formed
in the velns of & damaged limb.
TUE RAMIE IXDUSTRY,

If noy lnventor hss & good machine capable of thoroughly,

‘quickly, and economically proparing ramie fiber for the mar-

ket, there In & good prospect of its belng largely to his inter-
.‘"mmmnm bﬂﬂ' it before the public at as
carly n day as possible, The great obstacle to the Introduc-
tion of this valuable plant—which, from the fact of its being
au excellont substitute for silk, is destined to be one of the
most lmportant of our American producte—Iin the diiculty
of separating the fiber from the bark that envelopes it.  ‘I'he
Chinese do this work by hand, producing one or two pounds

or day of marketable fiber, and using an ordinary koife.
Of course this slow process will not pay hore.  Beveral ma-

chines, wo are sware, Lavo already beon lnvented ; but for

m‘{m  the propriviors take but little palnw to bring
them toto notice, Tho plant can be succensfully cultivated
roln snd the Gulf Biates. Tt can be cut by an ordin.

pwing machine, and an scre of land will produce from
0 500 pounds at a catting, The crude ramio staplo i

M $U20 to $340 per tun in Furope. American

manufacturers offer for it from 20 W 25 cents per pound,
when furulslied in consldemble quantitics.

.
TWAGY In Franco s Inecressing. Duriog July,
d 8 ber of 1878, the ment of 1,048 Lorses,
and 15 mules, was consumed in Parls, sbowing
of nearly 100 per cent over the same mwonths ln

Scientific  Amevican,

T'hint the heat of the sun may be transformed Into mechani-
enl foreo no one ean doubt; for we see dally what masses of
wator solar heat raises into the air, to be precipitated to the
enrth ; and we know what an enormous mechanical force is
hore ropresented,

But while solar heat in the eause of nearly all mechanical
fores developed on the enrth, we have yet hitherto known of
no menng whareby It may bo directly utilized for mechani-
ol worl, It has beon proposed, indeed, to employ solar heat,
concentrated by lenses or mirrors, for driving a steam or ca-
lorle machine, These machines, however, are not suited for
thix, as they involve too great o waste of heat, Moreover, in
concontration a large quantity of heat must bo lost,

Muchines which sorve for the transformation of lLeat into
mochanical work rest on the principle that a liquid or gaseous
substance, acted on by the heat, undergoes n molecular
change, through which a cortain mechauical foree is devel-
oped, The changes of solid bodlies, under influence of heat,
aro Loo small for transformation of the heat into mechanical
work, or to render them means of movement, although,
through such molecular change, o certain mechnnicai force is
developed, Gascous bodies have been applied as naeans of
movement in the calorie and gag machines; but with the small
differences of temperature which occur in some machines,
they cannot be e:aployed ns such, with adyantage. Thus
nothing remwsins but to employ a liquid; and it must be one
whose bolling point is very low, There are sevoral such liquids,
sulphurous acid, methylic chiloride, methylic ether, ete. Of all
theso, sulphurous acid best deserves attention, as it has sever-
al useful properties for the ond in view, It in not difficult to
condense, The keeping of it presents no difficulties, and it
may quite well be put in ordinary steam boilors.

Take a vessel, A, filled with sulphurous acid, exposed to the
sun's rays; the tension of the sulphurous acid vapor, if the
temperature of this vessel exceeds that of the surrounding
nir by 10" or20°, must be from 1 to 3 atmospheres higher than
that of the sulphurous acid vapor in another vessel B,similarly
filled with sulphurous acid, but which has only the tem-
perature of the surrounding nir, We can thus arrange an
engine, which agrees in principle with the steam engine
with merely this difference, that the water i replaced by
sulphurous acid, the fuel by the solar heat; while the vessel
exposed to the sun's rays represents the steam boiler, the
vessel kept at ordinary temperature may ropresent the con-
denser., The sulphurous acld, condensed after doing work
in vessel B, could easily be driven back by a force pump into
the boiler representing vessel A,  The capability of work
of such & machine must naturally increase with the amount
of the heat communicated to vessel A, or be proportional to
the surface exposed to the solar rays,

If now, we conceive a factory or shop, the roof of which is
covered with vessels containing sulphuric acid, and which is
furnished with a sun msachine, made on the above principle;
such a machine might indeed work while there was sunshine
but in default of this, the establishment would be brought to
o standstill. True, the solar heat might be replaced by the
heat of the air,if the temperature of the air were pretty high,
and one had at hand a cooling substance like ice. But as this
is not always the case, the establishment should have, be-
sidos the sun machine, an apparatus which might **store up”
some of the work done by this. As such, Natterer's appar-
tus for condensing carbonic acid might with great advantage
be used. If a supply of carbonic acid were kept in a large
gasometer, like those in ordinary gasworks, the Natterer ap-
paratus might be fed from this. Ina wronght iron vessel
thus filled with liquid carbonic scid, we should have an
enormous store of mechanical force, which might be made to
replace the action of solar heat in the sun machine, partially
or wholly, After work done, the carbonic acid, becoming gas.
oous again, might be collected in the gasometer. Or, again,
the sun mschine, while in action, might drive an ice machine,
and might, in default of sunshine, profit by the ice it had pro.
duced, for maintenance of its working.

Wo thus see that, from the present standpoint of Science, it
in possible to construct a constantly working sun machine, —
G. A. Bergh, in Poggendorf™s Annalen.

To Inventors,
C, . G, lays down the following maxims for the guid-
ance of lnventors.
1. Know definitely what you want to aecomplish, stick to
it, and lot other mattors go, for the time,

2. Post yourself thoroughly as to the laws gover the
actlon of each part of your muhm * o e

8, Always bear in mind that w! W“u o s
lost 1n powor, and vice versa, N el

4. Think over every muching, of & nature Lo yours,
whioh you have seen ; and whon your idea is elenr in your
houd, compare it with those of inventors who bave precedod
you in the same line.

6. Be suro that the cost of your device' will not provent its
uso, :

6, Avold all complicated arrangements; make overy ma.
chine of us fow parts na possible,

7. Iwuglontion, judgment,and memory are the facultion to
omploy, Imagination will bring forth new forms and setions,
Judgoment will compare them with other deviees and deter
tnine their relative value, and memory will store up the re.
sults for future use.

As A TEsT for red wine, which s sometimes wrtificially
colored, Cottinl recormmends nitrle acid : 50 parts wine are
wixed with 0 parts of nitric acld (of 42° B.) and heated to
05* Fah, The natural wine will not change its color if left

for sowe hours, but the srtificlally colored will lose its hue
ina few minutes,

The Application of Nolar Hoant ns n Motor Force.

—————— ———— —

ABOUT OURSELVES,

“ The stecl engraving * Mon of Progress’ i recoived, for
which nccept my thanks, The fow subscribers I have sen
you were not worthy the acknowledgment you have given
for them."”

“1 beg to acknowledge the receipt of the magnificent
steel plate engraving entitled ‘Men of Progress,” and can
assure you it surpasses snything I had the least concoption
of ; It not only belng collectively o most nppropriste sub-
jeet, but algo one that caunot fall to be appreciated by all.”

The above are extracts from a couple of letters received
from patrons in Canada and in Indians, who have obtained
clubs of subgcribers for us, Their views are but examples of
many others, whose apprecistive commendations of our
efforts reach us daily,

The rapidity with which our subscription lists ars augment-
ing and the constant addition of new names, not singly but
by tens and twenties, indicate quite clearly that the strin.
gency of the late panic has all but disappeared, and that
business, especially in mechanical and manufacturing es-
tablishments, has resumed its wonted vigor, So far from
our circulation having become diminished by the financial
troubles, we are happy to announce that it never has been
nearly as large at this seagon of the year, nor have we ever
known & new year which, dating from its beginning, has
brought us so large an accession of now subscribers or such
prompt renewals from old patrons. It would indeed be un-
grateful on our parts did we fail to acknowledge our apprecia-
tion of the kind words which reach us, and the more substan-
tial, though not more agreeable, recognition of our efforts
evinced by the constantly increasing ranks of our army of
renders. It remains for us to strive to merit the praise al-
ready accorded, by making the SCIENTIFIO AMERICAN,
for the coming year, better and more useful than ever be-
fore

The Hartford Steam Boliler Inspection and
Insurance Company.

The Hartford Steam Boller Inspection and Insurance Com-
pany mukes the following report of its inspections in the
months of October and November, 1873 :

The number of visits made during these months was 2,449,
and the number of boilers inspected, 4,919 ; of which inspee-
tions 1,441 were internal and entire. The hydraulic pressure
was applied in 355 cases. The number of defects discovered
was 2,083, of which 555 were regarded as dangerous. These
defects in detail were as follows:

Furnaces out of shape, 80—14 dangerous; fractures, 194—
03 dangerous; burned plates, 118—40 dangerous; blistered
plates, 814—52 dangerous; deposit of sediment, 894 cases,
of which 62 were regarded as dangerous; cases of incrusta-
tion and scale, 355—26 dangerous; cases of exteras! corro-
sion, 127—37 dangerous; internal corrosion, 88—24 danger-
ous; internal grooving, §1—0 dangerous; water gages de.
fective, 85—9 dangerous; blow-out defective, 38—12 danger-
ous; safety valve overloaded, 87—16 dangerous; pressure
gages defective, 288—358 dangerously so. These variations
were from —7 to +20. Boilers without gages, 157—35 of
these were run st high pressures; deficiency of water, 23
cases—3 dangerous; braces and stays looseand broken, 102—
49 dangerous; boilers condemned, 28. Corrosion, either in-
ternal or external, has in many cases been found to be mak-
ing great injury during these two months, In one case, three
boilers were found connected together by cast iron pipe over
the bridge well. The joints in this pipe were made with
copper gaskets. At the connection on No. 1, the shell around
the flange was badly eaten by corrosion, and very thin. In
another case, eight soft patches of copper were found on a
boiler. Fiue boilers that had been long neglected were
found in bad condition, the flues being corroded entirely
through. When boilers are not blown down frequently,
impurities in the water become concentrated, and act very
injuriously on the iron. The number of condemned boilers
was unusually large, and they were in a dangerous condi-
tion, liable to accident at any moment,

Chalnmakers' Fecullaritios,

“ The Troy chainmakers in that city," says the Troy Zimes,
**ure o peculinr st of men,  They are eightoen in number,
und are all Eoglish, Each chninmaker employs threo assist.
ants, and carng, when at work, about $25 per day. After
payling three helpers, the chalnmakers have from $10to 13
per day for thomsolves. They arestubborn, Industzious and
saviog, This branch of manufacturing is in lta Infancy in this
country; and as the workers are few, they have a practical
control of the trado, Whon sirikes and look-outs ocour, they
are ablo to hold out longor than other mechanles, Their ox.
traordinary wuges and thele disposition to wave what they
enrn almost fnvarlably enable them to hold out until thelr
employers ylold, Thelr stubborness was well illustrated two
or three years ago,  They held out until thelr savings were
all gone; then they went to work upon the streets and elso.
wore for §1.00 per day until matters were armnged betwoen
the owners of the chain works and themsolyos,

" Lot spring thoso wen were working at an advance of ton
per cont over the wages pald when gold was selling at fifty
conts preminm.  During the summer thoy demanded and re-
ceived another advance of ten per rent. In November, the
lack of work compelled the owners to close the works. A few
wocks since they mecured an order for about sixty tuns of
chain cable of n pecullar kind.  Ounly threo of the chainmakers
can work upon theso cables, and to these throe the owners
offered work at tho highest wages. They refused to zo to work
unless the other chalnmakers wers also furnished employ-
mont. Tnthis position affalrs areat present, The firiushave

work for only three chalnmakers. ™
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IMPROVED GAINING MACHINE.

(rooves cut st right angles to the fiber of timber are
termod gaina In the technioal language of carpentry. These
galng, which in the prosent method of erecting the heavy
work of the period are very numerous, eapocially in bridges
and rallroad car timbers, have herotofore been done in
A groat messure by hand labor, or by rotary cutter hoads
projected through the surface of a table sufficient for the
dopth of the gain, over which the timbor was carrled to com-
plote the gain transvorsoly.

These me-
thods, howev-
or, have not the
advantages
claimed to be
attainable by
the use of the
improved gain.
er, produced by
the extensive
wood work.
ing tool build.
ors, Mosars. J.
A, Fay & Co,
of Clnolnnati,

Ohlo, and re-
presonted  in
the annexed
engraviog.

This is & very
massive and
substantial ma-
chine, occupy-
ing an area of
ten by twenty
feot upon the
floor. Timbers . — -
of any size to ~
twelve inches
thick by twen.
ty-four inches
wide can, we
are informed,
be gained at
any desired an-
gle upon it
The limit of
depth of gain is four inches, the width indefinite.

By means of the stops, to be seen in front of the table in
connection with the treadle and spring pin through the way,
duplicates of timbers may be produced indefinitely, the stops
indicating the width and distance apart of the gains.

The depth of the gains is determined by
the position of the stops placed in the slots
in the cutter shide, and which will indicate
four depths of gains, The table is moved
longitudinally npon friction rollers by means
of & rack and <inion underneath operated by
s hand whe~. in front. The cutter head, with
its slide, | as & vertical movement governed
by the iovers in front and counterbalanced by
a combination of springs inciosed in the
moving frame. The cutter head can be placed
anywhere within its range of movement
without changing the position of the govern-
ing hand lever. This is sccomplished by
turning the hand wheel on top of the cutter
slide.

The sliding frame, which conveys the cut-
ter head in its traverse movement over the
table, isactuated by means of a series of gear-
ing driving a pinion in & fixed rack. This
mechanism is contained within the frame, in
self stopped at any point by means of a ship-
per and adjustable stops on the side of the
column, and started by the operator turning the handle un-
der the hand lever which engages the belt with the tight
pulley. The motion of this sliding frame is at a fixed speed,
whether for wide or narrow timber, a peculiarity no other
goiner possesses, This equal speed in either direction en-
ables the cutting to be done both ways, the cutter head being
#0 constructed as to facilitate the operation.

The countershaft from which the machine is driven is
placed vertically over the center of the distance of the travel
of the pulley shaft, in the rear end of the sliding frame.
The arc of the circle struck from the countershaft being but
slightly different from its chord, the tension of the belt is

not affected sufficiently to be any detriment to the working
of the machine,

The improvements in this machine consist of the equable
traverse moyement of the cutter head, the ease of adjust-
ments, the fixed positions of the handles for the operator,
and other mechanical refinements introduced where they
will be apprecisted by every mechanic.
20, 1874,

Patented January

MONSON'S IMPROVED AUGER.

Mr. Christian Monson, of Moscow, Iowa county, Wis., has
invented a novel and, we should judge, very useful form of
suger, which, he states, in capable of boring orifices of dif
ferent sizes, and is, besides, adapted to making holes for
SCTEWS,

The bit, as will be remarked from Fig 1, is provi.
ded with three distinct sizen of screw, onch of wlich parts
is made tapering In form, The larger of the three, A, is
provided witha projection by means of which it is rendered

suitablo for countersinking. Fig. 2 s n modifieation of the
above and has two sizen of scrow and a double thread. The
lmhl( also, It will be noticed, is somowhat differently con.
structed, being provided with alight projections whiech, ac
eording to the inventor, Are not easily worn or broken. Fig.
4 ia still another modifieation of the first form, having slso
two slges of screws but s trianguiar shaped point. This
lattor I well sulted for ensily ponetrating wood, and is aaid
pot to be linble to become broken or doll,

The tapering form of the tool makes the hole for the blank

s

part of the screw, that portion being, of course, lnrger than
the threanded part, while the countersinking and boring are
both accomplished by the single operation. The invention
will commend itself to wood workers, on the score of econo-
my, as it tends to save the expense of a number of separate

MONSON'S IMPROVED AUGER.

augers of different sizes. Further particulars may be ob-
tained by addressing the patentee as above.

BARKER'S HEATING AND ;ENTILATING APPARATUS,
The recent disclosures made concerning the very defectiyve

heaving and vontilating arrangements in the publie schools
and court rooms of thin city have, to a congiderable degreo,

R 7 3 TN

other localities, to the existing necessity of improved and
simplo means for securiug constant supplies of pure frash
warm alr in crowded apartments. W lllustrate in this lsas
the Galton fireplace, Iately introduced in England and strong.
ly commended by high sanitary suthority. We herewith
present another device of squal timely importance, consisting
in a novel adaptation of the furnace flue and register, The
apparatus, the construction of which will be readily under.
gtood from the annexed engraving, seems 1o us, jld'ln‘

aroused the attention of the public, not only in this but in
|

from the explanation of the inventor ns below given, s plan
of much merit,
and hence wor.
thy of the eare.
ful  examina.
tion of health
boards, archi.
toots, builders,
and  property
OWners gener.
ally.

Our illostra-
tion, partly in
perspectiveand
partly in gsee-
tion, shows the
invention quite
clearly. A
supplementary
flue, A, flared
atitslowerend,
surmounts the
flue leading
from the fur.
nace, Ite up.
per  extremity
> is curved to

%, terminate in
. the upper half
of a register
through which
the hot air ia
delivered into
the room. It
will be obser.
ved that the re-
gister, though
having a sin-
gle grating of the usual size, is divided by a horizontal par-
tition, and each portion is provided with a separate set of
slnty, cither of which may be opened or closed at will
While the hot air from the flue, A, pours into the room in

an ascending current, as indicated by the arrows, the cold

and heavy vitiated air, which sinks to the floor,
makes its exit into the lower half of the regis.
ter, entering the main flue in the space between
the supplementary pipe and the brick work,
and thence passing up the chimney. By this
means, itis claimed, a constant circulation of
of air is maintained in the apartment,

The small pipe, B, arranged above the flue,
A, is provided within with a valve operated by
a suitable rod and handle, C, outside the re-
gister. By this device either a portion or the
whole of the hot air rising in the flue, A, may
be discharged with the vitiated air flue, the
register of the hot air pipe being either opened
or closed accordingly, and thus increasing the
warmth and consequently the draft of the vi.
tiated air flue, a result of much importance in
crowded rooms, where the heat becomes exces-
sive and the air very impure, The inventor
informs us that, in practice, the truth of the
views above noted is fully proved ; a candle or
handkerchief held before the two portions of
the combined register indicating clearly the
direction of the ingress and egress ocurrents, By a simple
modification the device is adapted for floor registers, and in
cases where several flues pass up the wall side by side, a
metal partition is used to separate each at the point of loca.
tion of its register, ennbling the apparatus to be convenient-
ly and readily applied. The invention has already elicited
favorable notice from eminent sanitary authorities in this
city, Philadelphia, and Washington, It is covered by four
patents of quite recent date. For further information ad-
dress the inventor, Mr, George R. Barker, Germantown,
Philadelphia, Pa.

- P> . -

Gold for Hluminating.

Procure a book of leaf gold, take out of the leaves gently
and grind them in a mortar with a piece of honey about the
sizo of & hazel nut, until it is thoroughly intermixed with the
gold, then add a little water and re-work it ; put the whole in-
to u phialand shake it well. Let it remain an hour or two, and
the gold will deposit at the bottom of the phial. Pouroff the
liquor, and add weak propared gum in its stead, sufficient to
make it flow ficely from the pen or camel's hair pencil.
When required for use,shake it occaslonally,— Rocell's Po-
tichomanie.

SQro e

PIsCiounTuRe 1x CANADA.—Several correspondents hav”
ing #entus inguiries on this subject, we are desired by the
nuthor of the letter signed * Canadinn ** (on pago 86 of our
ourrent volume) to state that he will be happy to give in-
formation and advice to nny one interested in the subjoect
s name is Rev. J. Alexander Morris, Ottawa, Ontario.

P
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THE AUSTRALIAN FEVER TREE,

A question of considerable general interest was recently
disoussed at n meeting of the French Academy of Sciences,
The subject was the remarkable sanitary influence of the
ouoalyptus globulug, when planted in marshy grounds; and
the tree, in brief, it seems, has thoe curious and valuable
power of destroying the malarioun element in any atmos-
phero where It grows, ’

Tho spoecies is indigenous to Tasmanin, and is known
among the colonists by the name of the Tasmanian blue
gum tree, on account of its dark bluish tinged leaves, Girow-
ing In the valloys and on thickly wooded mountain slopes it,
often attaing a hight of from 180 to 220 feet, with a circmu-
forence of trank of from 83 to 04 feot. The folinge s
thin and oddly twisted, surmounting, with a thin
crown, the top of the pillarlike stem. The wood ex-
hales an aromatic odor, and, after seasoning, is said to
bo Incorruptible. or this renson, it is largely used
in the building of piers, vessels, and other structures
oxposed to the ravages of the weather. It is largely
exported, to the aggregate value, an authority states,
of $4,000,000 per year,

To the peculinr camphor-like odor of the leaves and
the large absorption of water by the roots is doubtless
owing the fact of the beneficiul influence of the tree.
Where it is thickly planted in marshy tracts, the sub-
goil is said to be drained, as if by extensive piping.

Minsmun censes, we are told, wherever the eucalyp-
tus flourishes, It has been tried, for this purpose, at
the Cape; and, within two or three years, completely
changed the climatic condition of the unhealthy parts
of that colony. Somewhat later, its plantation was
undertaken, on o large scale, in various parts of Al-
glers, situated on the banks of a river, and noted for
its extremely pestilential air; about 13,000 euncalypti
were planted. In the same year, at the time when
the fover season used to set in, not a single case oc-
curred, yot the trees were not more than nine feet
high, Since then, complete immunity from fever has
been maintained. In the neighborhood of Constan-
tina, it is also stated, was another noted fever spot,
covered with marsh water both in winter and sum-
mer; in five years, the whole ground was dried up by
14,000 of these trees, and farmers and children enjoy
excellent health. Throughout Cuba, marsh diseases
are fast disappearing from all the unhealthy districts
where this tree has been introduced. A station house,
again, at one end of a railway viaduct in the depart-
ment of the Var, was so pestilential that the officials
could not be kept there longer thau a year; forty of
the trees were planted, and it is now as healthy as any
other place on the line.

La Nature, to which journal we are indebted for
the annexed engraving of the peculiar leaves and
flowers of the tree, adds that careful experiments have
proved that, in a medicinal preparation, it cures the worst
cases of intermittent fever, against which quinine proves
powerless. It is also valuable as a disinfectant, and as a
dressing for wounds; while more recent investigations point
to the fact that it may be rendered of great service in catar-
rhal affections.

The tree has been acclimatized, to & certaip extent, in the
South of France, Algiers, Corsics, Spain, Cuba, and Mexico.
‘We should imagine that it might be cultivated, with im-
mense advantages, in the swamps of our Southern States.

IMPROVED WASH BOILER.
In the novel form of wash boiler represented in our en-
graving, the laundress is provided with a means of boiling,
washing, and rinsing ciothes in, it is claimed, a most rapid

and efficient manner,
thoroughly clesnsed, and this without injuring the most de-
licate {abrics.

The boiler proper is akin in shape to that usually em-
ployed, and i# supplied with clamps, A, so that it may be
firmly socured to the edge of the top of the stove or range by

The garments, it is further stated, are

menns of set screws. Inside the main receptacle is placed a
vessel, B, the sides of which are vertical and support a cir-
cular corrugated bottom, disposed as shown at C. In the

lower part of the sides are formed a numbsr of perforations
to allow of the freo passnge of the water, D ls nshaft, one
end of which is journaled in s pocket secured to the malin
receptacle, and the other pusses through u short vertical slot
made in the edgo of the Iatter, carrylng at ity extremity o
crank. The shaft, which may be secured in this slot by =
suitablo lnteh, not shown, s provided with o number of radinl
arms, I, which project from ita lowor part, so as nearly to
touch the corrugated bottom of the vessel, B, The water

and gonp being placed in the boller, the clothes nre Inid in
the inner receptacle, and, the crank beilng rocked, are
eauged by the arms, B, to sweep back and forth upon the

The Dry Inkstand an Old Device.
“ An inkatand containing carbonaceous and extractive mnt-
which, with the addition of water only,

ter in n dry state,
Patented in England in 1820, by John

will supply ink.”
Moody.

The outside of the inkstand may be made of brass, tin, or
other metal, and of any shape that mny be thought desira.
ble. Within must be introduced n gmall vessel, which may
be made of lend, earthenware, or glass, with o hole to admit
a pen, in which the composition i placed ; and the whole of
the interior may be filled up with a cement, which may be
made a8 follows: Melt two pounds of sulphur over a slow
fire in & glazed pipkin; when melted, take it off the fire, nnd

corrugations, thuy quickly belng clonnsed,

THE#AUSTRALIAN FEVER TREE,

In order to prevent the spattering of water out of the boil-
er, during the rinsing, an extension, F, is provided, which
fits in the mouth of the latter, and this is surmounted by the
cover, which conforms in shape to the opening of either ex-
tension or boiler. At one end of th» boiler is secured a spout,
@, to which is attached a cleat to receive a wringer, The
water pressed from the clothes is conducted by the spout
back into the boiler, through the perforations in the side of
the latter for the purpose. Handles are provided for lifting
the apparatus, and a faucet may be placed at its lower part
for drawing off the water.

The device is the invention of Mrs. Mary A. Barnes, of
Olympia, Thurston county, Washington Territory. Patent
is ordered to issue through the Scientific American Patent

Agency.

New Marine Propeller.

A new propeller has been introduced by Dr. Collis Browne,
which differs considerably from any other
in use, somewhat resembling, when at
N rest, the letter X, as shown by the illus-
tration, and claiming to offer many ad-
vantages over those commonly employed.
These are absence of vibration, reduction
of wear and tear to machinery, ready
adsptability to any screw stesmship, and facility of check
ing a ship's way, with the power of driving her full speed
astern in & few seconds on reversal, as well as giving con.-
siderable incrense of speed, and effecting o great saving of
conl. This propeller has been tried at a measured mile by
the steam yacht Lapwing.

During o trial ander 58 lbs. pressure of steam, with a
consumption of 81 1bg, of conl per hour, the propeller made
220 revolutions per minute with the tide slack, and the fur.
nace burning hard steam conl, the measured mile being run
in five minutes, During o trial under 64 1bg, pressure, with
a consumption of 112 lbs. of coal per hour, and usiog the
ordinary fan propeller making 250 revolutions per minute,
with the tide slack and the furnace burning best Welsh coal,
the vessel made tho mensured mile in six and & half minutes,

As far as this experiment goes, the new propeller shows n
superiority over the fan form.—/ron,

SoME experiments made by the directorate of the govern.
ment railroads of the Netherlands, in regard to the preser.
vation of exposed sheet iron, have lately been published.
Plates prepared in various ways were placed in exposed situ.
ations, and examined after three years, The result of the
examination showed that as good a method ns any of pre.
paring the plates was to ciean them by seraping and brugh.
ing, and then paint them with red lead.

let it stand ten minutes or a quarter of an hour, until
it is of the consistency of oil, then add to it lamp black,
or any other color that muy be thought proper, and stir
it well together, and then pour it into the inkstand.
The composition of carbonaceous and extraciive matter
is made and produced as follows: Take half a pound of
fine honey, and the yolk of nnew laid egg, mix them,
and let them stand three days, frequently stirring them
waell together ; then add half a pint of strong extract of
galls, which extract is made by infusing one pound and
aquarter of best blue galls, powdered, into three pints
of soft or salt water; let them stand for six days, often
stirring them ; then filter the whole through a fine wire
sieve,and evaporate the liquor to one half (that is to say,
one pint and « half), over a gentle fire, in an iron pot.

Then take another half a pint of extract of galls, as
above prepared, in which dissolve three ounces of gum
arabie, one ounce of white sugar candy, and one ounce
of indigo, all in powder. Then take the remaining half
pint of extract of galls, a half pint of strong decoction of
logwood (which decoction must be made by boiling half
n pound of logwood in powder, in & pint and a half of
goft or salt water, until reduced to half a pint), into
which put two ounces of blue galls in powder, two
ounces of lamp black, two ounces of willow wood
charcoal, ground very fine, and three ounces of sulphate
of iron ealcined to whiteness in powder, and stir them
well together, Then knead the whole well together, in
a marble mortar, into a stiff paste, which put into the
stands, and let it harden in the air, over which paste
must be placed a small quantity of cotton that has pre-
viously been sonked in vinegar that has been well satu-
rated with salt.

-
Fixing Slates.

Slates, instead of being nailed to the roof, may be fast-
ened by movable hooks, about 2 inches long, which are
soldered to conically formed zinc plates, 4 to 6 inches
long. The slates are thus kept securely between the
hook and zinc plate, and can be removed simply, with
the greatest facility, by turning the hook. Thus one or

more of the slates can be taken out for repair,or new ones in-
serted, without interfering with the rest. The method is
said to make a roof watertight.

SELF-PUMPING WELL-BORING DRILL.

With the improved drill represented in the annexed illus.
trations, the inventors claim that not only faster and better
work can be accomplished, but that the apparatus can be
more conveniently manipulated, and will penetrate further

i

A

Y,

into the ground before ita removal for cleaning is required,
than the borers in common nse. It is also stated thata hols,
with this device, may be sunk by hand to a distance of 200
feet, and with a lever to any desired depth; while the oper-
ator is enabled, during the progress of the boring, to know
exactly the kind and depth of strata through which the tool
is passing.

The drill is made tubular and soniewhat flaring, so that it

R )
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forms an orifice a little larger than its body. Its lower edge

serrated groove into the strata, the core
:c. st :;'mu the cavity In the drill. The
Wuﬁ of the Iatter in rabbeted, and, by means of & sorew
thread cut thereon, is attached to a perforated tube, A, Fign.
1and 2 The object of the holes in the tube is to allow the
water 10 escape, and thus lessen the weight of the drill ax it
is moved up snd down. To the upper end of the drill is
hinged & valve, B, reprosented in section, Fig. 3, which opens
upwards into tubs A, 8o ss, when the tool is raised, to carry the
contents of the pipe up with it. Sections of tubing—part of
one of which is shown at G Fig. 1—aro screwed to the part
B, and Incroase in number with the depth of bore,

Another advantage claimed is that, should the portions of
the device become detached, & ;crew rod may be readily in-
serted separated parts drawn out,

m‘:;wl:mﬁxh‘ﬁo Scientific American Patent Agency,
November 11, 1878, by Messrs. Timothy Phillips and Joseph
Gollotz, Further particulars may bo obtafued by addressing
tho inventors at Leavenworth, Loavenworth county, Kansas,

Ay old subscriber, P. H. W., writes to say that he owns
» propeller steamer of the following dimensions: Length 42
beam 7 fest; boiler 4 foot 8 inches high, with 78 one
inch tubes 2 feet long, and 81 two inch drop tubes 18 inches
long; the engine hasa cylinder 5} inches dinmeter x 7 Inches
stroke; the screw is 88 inches in dinmeter with 5 feet piteh.
She has run 7 miles in 40 minutes, carrying 65 1bs, steam,
the screw making 165 revolutions per minute, The boiler
is of +f inch iron, and will carry 180 1bs. on the inch if ro-
quired.

Py
-

Mgr. R, F. Musmer has lately written a letter to the
editor of the London Engineer, in relation to the age
of a Bessemer steel rail which, he says, was the first
cast steel rafl ever laid down. The rail was laid down on
the Midland ruilway, in the early part of 1857, and was
taken up In 1878. It thus appears that it was in use for 16
years, sustaining ‘daily, Sundays excepted, the passage of
950 trains, and at least 250 detached engines and tenders, or,
during the 16 years, about 1,252,000 trains, and the game
number of detached engines and tenders.

" Tue Hoosic Tusxern AvigsMENT.—Mr. H. W. N. Cole
claims the credit of this for Mr. C. 0. Wederkinch, who has
hed entire charge of the work, has run all the lines, and
invented his own instruments for doing it.

#

HOW SHALL I INTRODUCE MY INVENTION?

This Inguiry comes to us from all over the land. Our answeris: Adopt
such means asevery good business man uses in selling his merchandise or
in eatablishing any business. Make your invention known, and If it pos.
sesses any werit, somebody will want {t. Advertise what you have for
sale o such papers as eirculate among the largest class of persons likely to
e Interestad {n the article. Send Ilustrated circulars describing themerits
of the machins or implement to manufacturers snd dealers In the special
article, all over the country. The names sud sddresses of persous In dif-
may be obtained from State directories or commercisl regis-
ters. If the Invention {s meritorions, and If with {ts utility It possesses
novelty sad is atiractive 1o the eye, s0 much the more Ukely it is to find a
purchsser. Inventors, patentees, and constructors of new and useful
machines, implements, and contrivances of novelty can have their Inven.
tions {llustrated and deserided In the columns of the SCIENTIFIO AMERT-
cax. Civil and mechanical engineering enterprises, such as bridges, docks,
foundries, rolling mills, architecture, and new (ndustrial enterprises of all
kinds possessing {aterest can find a plsce In these columns. The publish.
ors are prepared to execute {llustrations, in the best style of the engrav-
Ing art, forthls paper only. They way be copied from good photographs
or well execated drawlngs, and artists will be sent to any part of the coun-
try o make the necessary sketches. The furnishing of photographs
drawings, or models s the least expensive, and we recommend that course
as preferadle. The examination of elther enables us to determine if 1t 1x
A subject we wourld like to publish, and to state the cost of engraving in
asdvance of its execution, so that partics may declie the conditions with.
out Incurring much expense. The sdvsntage to manofocturers, patentees,
and cootractors of having thelr machines, Inventions, or engineering
works {llustrated In & puper of such large clrculation ss the SOIENTIFIO
AX¥EI104X I8 obvious. Every issue now oxceeds 42,000 and will soon reach
500M, snd the extent of it4 ciroulation Is mited by no boundary. Thuore
isnots country or o large city on the face of the globe where the papoer
does not circulate, Wo_ bave the best suthority for stating that some of
the largest orders for machinery and patonted srifcles from abroad linve
€ome o our manufscturers through the medium of the BOIENTIFIO

AMERICAX, the parties ordering baving scen the article fllustrated or
sdvertised In these columoy, Address
MUNN & €O,
37 Park Row, N. X,

P a

Inventions Patented in England by Amerlicans,
[Complied from the Commissfoners of Patents’ Journal.)
From Janusry ¢ to Jannary 12, 1934, Inclustye.

Apsuarante PULLeY.~E. F. Alles, Providence, IL. L.
Coxnr io% oy FUEL, 210, ~D. T. Cascment. Patnesyllle, O.
Dr LAl FiLuaxo . ~C, E. Blake, San Fragetseo, Cal.
LAROTRIO BrAXE ~S, W. Wilton (of Phlladelphia, Pa.), London, Eogland.
Ereorsio Moror~J. B, Btone, Boonton, ¥, 3.
FrLuio PREssvss REOULATOR ~D. T, Casement, Painesville, O.
Hyunare oy Maoxeaia~C, U, Phillips, New York city,
HyDROCARBON FURNACR~G. W, Morris e a., Baltimore, Md.
Poxr VALVE.~W. Palnter, Baltimore, Md.
Rarsixo SUNKEN Vesaxis—H. F. Euspp, New York oity.
Bespexito TALLOW, ¥70.~J. A, Miller, Providencs, i, 1.
Bonzw MAXING Mionnne~W, I, Post, Harttord, Conn,

SNAr CoNNeuTon,~8, Reynolds, Pittaburgh, Pa,

Tearing Woon, Inox, gxo~R, . Thurston, Hoboken, ¥, J.
VERTILATING WINDOW ~Bradley Window Compuny, New York city,

DECISIONS OF THE COURTS.

United States Clrenit Court==<District of Massachu=
setlin,
MELODRON PATENT ~ANUNEW Il HAMMOND of al. te, THE MABON,& NAMLIN
OROAN 00,
(Doglded Decombeor 2, 1573.)

sSuerLey, Jo ;

This 1x a bill fn equity by the complainants as assignees and owners O
the lallrn{llvnl ;‘nln‘:\r to El Dora Louls, ss administatrix of Lafayotte
Louls, oo the 85th of July, 1#71, for an Improvement {n melodeons or reo
Instrumeonts, couslating of the application of mechanism to produce a
“eremolo ™ in the mosioal note on sald fnstruments. The original patent
10 Lafayetio Louls was issuod November 18, 1556,

Defendants by thelr plea admit that they manufacturs and sell {(n connoc-
tion with thelr own organs tremolo attachments made procisely in nocord-
anco with the specification, drawings, and model of ap -Ippllt- ton for let-
ters patent, dated September 25, 195, made by Lafayette Lonis, the assignor
of the complainanty, The plea admits for the purpose of this hearing that
this mechantng embodies the Invention deseribed tn the patent of sald
Louls, on which this bill fn equity Is brought.

Toe plea sets up a ]mllamann in using these mechaniems nnder s Heonse
under the original patent granted by Louls to Mason & Hamlin, the sssign-
ors of these aofendants, and also under a series of contracts between Louls
and the defendants thamsolves relating to the specific device used by them.
1t 18 not nocessary to consider llmsuuuunodlmued at the barin relation
to the ligense set up In the ples under the original patent, as wo sro satis-
fled that the defendants are protected under thelr agreements with Louls,
dnted Soptembor 25, 188,

It np{)can that Louls, prior to the 25th of September, 1888, made an Inven.
tion of & combination of the fan tremolo with & rotary wind wheel, snd
nfmllod for & patent for this sombinstion. On the same he entered into
threo contracis with thess defendants. The Arst was an absoiute convey-
rnoo Lo tho ds.r?n nte of all s * right, titie, and Interest o and to sald

pveation and lotte: ‘).nlnm whioh may Issne therefor,” and authorized

the Commissionor of Patents to tesno safd patent to the Mason & Hamlin
Organ Company, o the apsignoes of all his right, title, and (nterest in and
o sald Invention and letters patent,

The second n ment grants to the defendants the right to “’"“’h‘&ﬂ'

nd sell the mvention ahove namoed, and asslgnod to them,assboye 8

n eonnection 1o mueh 7tlm Inventions secured by the Iotwnpltcni
of Novembar 10, 1850, (on whigh this sult Ik brought,) and by o pateot of
June 10, 1 fn the sald mechuniam,” Tho defendants

YRR I8 contatn o
ngreo Lo I"Y'tmnll ?or oncl sud ayoery tremolo mechanism substantisily
it R thov 1 e bl et o

i\ K apocifications, drawing, and mode e 0xp

orn’; or whﬂh the ;nlh lol‘z nf ‘oatent shsli be granted, referring to the
letters patont for w “5“ applioation was on that day made.

This contraet provided for one contingency—that was the granting of
lottors putont on the application then made, The Invention and the right
1o use the npocluf meshaninm hud been conveyed to the defendants, 1f, bs
the nting of lsttors patent to them ns nskignees of Louls, they ahoul
obtain the exeluslye right Lo usc the invention, then in suoh case they were

Louls n royul& f ono dollar foreach tremolo manufactured by them
during the term of the patent, The contipgency contemplated did not
hl_Fp«n—lul.ton tont wore not nted for the combination applied for.

e third ment provided for another contingency—namely, the fall-
ure of the defondan obtaln o patent for the invention of 18068, which is
the cane ne It now exis his ngreoment proylded that— :

Whoreas tho sald has lnvented an (mproyvement in keyed reed mu-
sloal instruments, and has this day oxecnted his application for the grant
of letters patent of the United States to seoure the same, and has slso
made wnd exocuted an aasignment thoreof to the said Mason & Hamiin
Organ Company, and a llaense to make, use, and sell the mochanism de-
soribed In the specification, drawings, and model accompanying the said
application, under letters patent originally tsned as number 16,034, and
dated November 18, 1886, and subscquently rolun%l ns number 2,493 dated
Febroary 26, 1567, and again rolssued ns number 2,04, dated May 25,
1863, and alsc under letters patent numbered 95528, and dated June
10, 1862; now, th&:nloro in consideration of one dollar to him paid
and for other good and valuable conslderation, the said Louls lereby cove-
nants and agrees with the sald company, that it the sald company fafl to
procure safd letters patont for which application has been executed as
aforesafd, then he, the sald uls, will and does hereby grant unto the
Anld Mason & Hamlln Organ Company the exclusive right uoder the safd
letters patent nlnndl{‘ grantoed, and under any and all relssnes thereof, Lo
make, use, and sell the specific mechanism described and set forth fn the
sald executed application and the specification, drawings, and model ac-
companying the same.

Ta lnalnto conslderation the three contracts, it s plain that Louls had
{nvented a new combination of the old parts patonted by him, He applied
for letters patent for this new combination. He conveyed to duteng.nnm
for o valuable consideration, and unconditionally, the invention and the
right to make, uso, and sell the specific mechanism describod In the appli-
cation including the old parts as well us the new combination,

If the defendants succeeded (n obtaining o patent for the new combina-
tion, they were to pay a royalty In addition to the consideration they had
already paid for the invention ; but if no letters patent could be obtained
the defendants were none the Jess the owners of the right to make, use,and
soll the “fnvention' und the mechsnism It contains, and *the speclic
meehanlsm ** describedin the application,

Independent of the granting, roluuln;i. or extensfon of any lotters pat-
ent, withont limitation of time, they had purchased and taken a convey-
ance of the right to make, use, and sell those specific devices In that spe-
clfic combination, This s what they do use and this only, and this they
have a right to uge. Thelr right s not limited to the term of the original
patents embracing the parts of the combination. Itis true that the third
contract, in case of faflure to oblaln a patent for the new combination,
grants to the defendants the exclusive right, under the patents aiready
granted for the parts, to make, use,and sell the specific mechanism de-
scribed In the nppl'eﬂion for letters patent for the new combination ; but
they had the t to use this specific mechanism. The license under the
old patents was only Intended to make this right exelusive. Thelr exclu.
sive right under them might end with the expiration of the term of the old
patents: but thelr right was independent of their exi or duration,

Bl dismissed.

United States Circult Court---District ot Massa~-
chusetts,
BUTTON FATENT.—CHARLES L. POTTER 04, OSCAR S. THAYER ¢f al.
[In Equity.—Before Shepley, Judge.—Decided December 2, 1573.)
A patent for attaching a helical shaft to a button by soldering it to a cir-
cular disk which {s sunk into a corresponding recess in the button, and Is
y:levcnlcd from turning by s cross bar also sunk {nto the button, Is not in-
nged by a button similar in other respects, but in which the shank s pre-

vented from turning by serrations on the edges of the diskand of the recess
ln{’olr‘ﬁ(’%mc disk s Jammed.
1

NEW BOOKS AND PUBLICATIONS,
JOHNBON'S DENTAL MIscELLANY, a Monthly Journal of
American and Foreign Dental, Surgical, Chemieal, and
Mechanical Literature, Per annum, $2.50. Volume I,
No. 1. New York: Johnston Brothers, 812 Broadway.
This Is an ably edited snd readable periodical, which has, we belleve, an
excellent prospect of succesa,

QUANTITATIVE CHEMICAL ANALYsis, By T. E. Thorpe,
Ph.D., F.RS.E, Professor of Chemistry in the Anderso-
nian Institution, Glasgow. New York: John Wiley &
Son, 15 Astor Place,

This very excellent and original work has long been walted for by selen
tificmen., The rapid growth of chemical sclence soon makes our text books
bocome antiquated, and the best works on analytical investigations hith.
orto published have not been able to embody many theories and resulth
which sre unlyersally recognized as true. It 1s not probable that Frosenfus
will ever fafl to be reasd by studentsin chemistry ; bt wemust 100k to more
modorn writors for works dealing with contemporary sclence, of which
Professor Thorpoe's book 18 an sdmirable specimen.

Muoiaxics’ GeoMETRY, Plainly Teaching the Carpenter,
Joiner, Mason, Metal Plate Worker, and Other Artisan,
the Constructive Principles of his Calling. Illustrated
by Accurate Explanatory Cardboard Models and Dia-
grams, By Robert Riddell, Author of “Hand Railing
Simplified,” * Practical Geometry,” “ The Carpenter and
Joiner,” ete, Philadelphia: Published by the Author,
1214 Hancock street,

This 1s one of the most yalusble practical; works which has’come under
ournotice. The problems dealt with are Judiciously selected, and ocontaln
directions for nearly every nseful form, But {ta especial merit les in the
illustrations, of which the parts are movable from the eardboard on which
they are printed, so that the desired pyramid, ootagon, slopng roof, cone,
or other form may be made by the reader, at onco affording a practical {dea

of the coostruction intended to be lllustrated. The text of the book s
clear and concise, and any mochanic who wishes to ascortaln the first prin-
ciples of rules of construction in common use, as well as those In scarch
of Improved methods, will be able to sequire from (t a good knowledge of
practical geometry, It Is sltogethior a volume of the highest value, and s
likely to do mueh to promulgate sclentific knowledge of the useful arts,
In the totereata of our skilled workmen and the cause of technloal educa-

ton, we wish 1t an extended elrenlation.

Tue LArysx Tug Bounct or Tnr VOWEL SOUNDS, By
Thomas Brinn Gunning, New York., Baltimore: Jour-
nal of Dental Selence Offies, 86 West Fayetto streot,

An elaborate restmmne of the statements of Professors Tyndall, Helmholz
and ethors, In support of the author’s own yiews and reasonlng ==

Tue Axivan Kivopoy, Volume II, No, 1. Published by
the American Bociety for the Prevention of Cruelty to
Animals,

A pleasant snd useful little publieation, well sulted for the perusal of
young peoplo,in whom It 1s likely to creato a sympathy for the objects of
the prafseworthy Institution by which It is tasuod, and to toach all of us to
respeot and help those who cannot help themselves, !

Tux Wonksnor for January contains a continustion of s valuable artf.
ole on the Vienoa Exposition In connection with art {ndustry—more espe.
¢lally, in the present uumber, with reference to gold and silver work. Tae
usual large proportion of admirably executed ongraviogs of the finest pro.
ducts of European decorative artiats are added, and comprise some exquf -
site designs in eabinet work, mural decoration, Jewelry, eto, In order to
render the advantages offered of practical utility, a large sheot of work-
Ing drawings ia supplied. FPuolished by E. Stalger, Nos. 22 snd 21 Frank.
fort street, New York city. Subscription, £5.40 per year,

We have alzo recelved from the same publisher the first number of Axy
WongMAxsure, a superbly printed perfodical which is designed to form
s completo historical atian of art work. Its object ls to present, by
finely executed ongravings on separate and detached pages, together with
the necossary letter press, full descriptions of the treasures of publie
and private collections, the admitted masterpleces of churches, monas.
teries, and town halls, and, 10 fact, of all known objects of art which
will serve both to educato the taste and supply good models. The work
is to cover a wide ground and embrace the subjects of wearing apparel,
embroldery, and lace, vessels In clay, glass, and crystals, goldsmith's work,
wrought and cast lron work, paneling and wood mosale, wall decorstion,
bookbinding, and, In brief, every thing of value to followers of artistie
puranits, Each part contatns o colored plate snd some six or seven plaln
engravings on heavy paper. Issued fo twelve monthly parts, at $1 each,
or at §10 per year.

Recent Dmevican and Loreign Latents.

Improved Sced Sowing Machine,

We have recently been favored with a description of an improved seoder
the patent of which (s owned by Mr. Christian Monson, of Moscow, lowa
county, Wis,, the inyentor of the new auger [lustrated clsowhere In this
fssue. The machine, It 18 stated, has been in successful use for some time,
and has developed many important advantages. The essential features of
the device conslst In the seed-distributing mechanism, which ineludes two
seed boxes, one In front of the other. The bottom of the larger box is
formed of alternate piates and angular surfaced blocks, in the former of
which are holes. Beneath these orifices and extending across the frame is
a cylinder, aronnd the circumference of which clrenlar recesses aro out to
correspond with the apertures {n the bottom of the receptacle. The eylin
der 18 80 arranged as to slide In its bearlngs longitudinally, s0 that ench
hole In the seed box may be over one of three sets of elroumferentisl
recesses at will, and govern the quantity of seed to be dellverod. Thess
sets are of different sizes. There {5 a revolying shaft inside the eylinder
having arms passed loosely through holes made therefn. By this menans the
sced 18 agitated and caused to fall through the apertures in the bottom and
fll the recesses in the cylinder as it rotates below. A brush suitably
arranged cuts off the flow, and the cylinder, continuing ita revolution,
throws the grain Into tubes, and thence Into other conduits, the lower ends
of which furrow up the ground In advance, The smaller seed box slso has
a beater shaft within, and supplies Its seed to a cylizder below, in which,
bowever, there is but a single radial recess, the size of which can begov-
erned by suitable means. This may be used, the other mechanism being
out of gear, to distribute the seed at Intervals, the graln being dellvered
to the tubes of course but once at each rotation of the cylinder. There
are three seed tubes or drills which enter the ground.and which make rows
five inches apart. They are governed by suitable mechanism 5o as to be
easlly ralsed from the ground, and are also prevented from becoming easlly
clogged. Attached to the rearof the machine, which Is mounted on wheels
fn a suitable frame by a draft bar and drawhoad, {s a roller above which
the driver's seac is disposed. This attachment {s provided with all ma-
chines, or, {f the apparatus be first purchased separately, it can be supplied
at, we are Informed, a small cost. The use of brushes tn cutting off the
graln prevents any Injury to the kernels, and the mechanism, it {s stated,
measures out the seed with exactness, The machine can be used for plant-
ingcorn or other grain, elther (o drills, bills, or check rows. It is readily
sdjusted to sult the distance apart of the hills snd the quantity of seed to
bedellyered. The owner of the patent adds that the {nvention has been
quite thoroughly tested and extensively manufactured. He is destrous of
increasing his facllities, however, and wishes to dispose of territorial
rights. Patterns furnlsbed at small cost., Further particulars may be
obtained by addressing as above,

Improved Device for Cleaning Steam Generators.

David L, Latourette, New York city.—This invention proposes to provide
steam bollers with independent and per t pipe connections, the same
having cocks or valves, whereby, as soon as they are blown off, a carrent of
steam or other fluld mway be forced through the bollers, said current being
jmpelled by suitable means. The Injection pipe s sttached to the boller at
one end on the upper side, and the dlscharge pipe or connection at the
diagonually opposite end, Thus the current of steam or other flald acts on
the sedimentary deposit immediately around the point of entrance, and
thence oxtends its Influence to all the remalning parts of the inner surface
of the boller, and, driving tho same before it, carries it toward the lowest
and most distant point, where It 18 forced out of the bofler through the pipe
connection there applled,

Improved Compound Tool.

John Dillon, Xew York city,—The hammer head i3 provided with a short
handle,'which is made hollow and with a square socket {n the onter end to
nAapt It to be used us & wroneh for turning bolte, nuts, ete. Upon the onfger
surfaon of the end of the handlo s formed a serew thread to 0t into the
hollow handle, Tho shanks of o small gimlet and of a brad awl are attached
Lo the opposite sldos of tho button, which hasa screw thread cut upon (ts
edgo to it Into the serew thread of the bandle. By reverslng the button,
the brad awl or glmlet may be made to project as one or the other may be
required for uso. A small sot serow, which scrows in through a small hole
In the handle, prevents the disk from turning when the tool is turned back-
ward, The outer end of the handle 1s notohed, and the Inner surface of one
or both the Jaws thus formod (ssorrated toadapt them to serve as a wrenoh,
Ono of tho Jaws [ sharpenod to serye as o fine screw driver, and tho other
In made Lo servo ne n coarso sorow driver, In the hamwer head, near tho
claws, Is formed a sookot, into which fits the brad aw), where it Is socured
In place by & set scrow, As thus arranged, the tool becomes a crank for
turnlog s shank or othor objeot,

Improved Shoo Fasteniog,

Samuel Babbitt, Brazll, Ind,, assignor to himself and Willlam E. Stbley ,
Doston, Maws~The flap of one quarter covers the slit at the {nstep and
overlaps the other quartor, so a8 to close the slit as tightas possible againat
water nnd dust, A strap Is attacded, near one end, to the flap near vho bot«
tom of the slit, passes through metal loops on both flap and body of the
Ahioo,In a xigzag course to the top, and s doubled through s buckle, and
attached at Its uppor end to the flap, The doubled portions passing through
tha loop allow of loosening the shoo sufliclently withoat drawing the strap
out of the buckle, thus sayiog considerable Inconvenlence that wonld
attend the pulling of It out,

Improved Grain Drill.

Samuel Hart, Foulton, N, Y.—A long grain hopper extends across the front
portion of the machine with a chamber into which tho grain escapes through
the passago, which i regulated by a gate. The alde of thischamberis mado
(o Bt noarly half around a small dropplng roller contalning pookets, oppo-
#ito whioh there are slots, through which the grain passes (nto the pookots.
Tho rollor hus as many pookets as thore are to bo drills In the maohing, and
each pookot discharges Into a spout for sowing (o drills, Tho delll stocks
iy bo readily roloasod for adjustment or removal. The dropplng spouts
torminate ovor the dril) tubes, and have, when the machine i to ho used
forplanting, n gate or valye cloning againat the lower end by aspring shank

Lo rotalu the grain until 14 should fall into the hill,
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Improved Printor's Side SNtk and Quoln.

Francls Reohin, Milwaukeo, Wi =The object of this Invention 1 one for
the une of priuters, conslsting of an tmproved side stick and quofns, by
whioh tho forms may be onstly sot without tnjuring the fmposing stone,
and firmly rotained ducing the printing process, The Invention also oon-
Alate 1o construoting the side stiok with wedgoahupod sections, whioh are
wider at the base, forming & projocting stap, slong which the wedgeshaped
quolns, with a similarly projocting top step, are gulded, ko ag to confine
tho typo In the chisso,

Improved Planoe and Organ Attnchment.

Loon J, Fromaux, Now Orleans, La.~This lnvention consists of movable
bonrds, having plons and brldges areanged on one slde 1n the order of tho
munlo, like the projections of the barrel of s muste box, This is cansed to
slide along the top of & box by o hand erank and snltable gearing. In the
box are lovers corrgeponding to all the XKoys of the plano and organs, con.
nected by sultable sontrivances with coshlonod plungers or hammors
whioh are made to strike the koys of the lnstrument when the projections
on tho moving board come In contact with the levers. The plano or organ
16 thus onuned to play tho plece reprosentod on the board by the projeotions.
Diftorent boards will be uaed tor diferent tunes.  The box contalning the
Apparatian s no contrived that 1t gun be applied to any plano and organ by
slmply placing It on the front above the keys, and seouring It by clamps
and adjuating devices attaohod ta the box, forming asfmple aud ingentous
gontrivance, It reguires fqur or more boards for each tune, as the parts
nro always ropgatod alternately, and oach board fs used in the order In
Which 1ts part of the tune Is played, thoe ethers belng removed,

Improved Adjustable Hounger for Mirrvors, ete.

James Wrlght, Now York clty . ~This Invontion has for {ts objoet to fur
nish an fmproved devico enabling the mirroror ploture to be Eung without
Injurlug the plastering oreuttiog the woodwork of the house, and without
tho use of step ladders or othercontrivances for attaining the requisite
hight, The dovice consiute of an upper strip of wood which is hung upon
aoallin the wall, The lower part of thin strip forms a tongue which {8
wlotted, and whioh enters o dovetull grooyve made lopgitudinally (n & see-
ond strip. A wsguare bodled bolt and thumbserew passes through the
lower strip and tongue, 8o thut the two may be clamped In uny position.
The upper end of the lower stelp terminates In o band which enclreles the
upper steip, worving as o Keopor for tho latter, and also ae o support for the
ook which sustains the mirror,

Improved Sewing Machine.

Thoodore A, Webar, Phtladelphin, Pa., assignor to Albert Lathrop Run-
yon,—The first part of the Invention consluts of an arrangement of a rotat-
ing loopor and a vibratiog loop spreader for opening the loops wide enough
for passing o commerecinl apool, 50 thut the rotating looper shall firet take
the thread from the needlo and open the loop to somo extent before the
vibrating sproader takes (4, Inatead of the reverse arrangoment, which has
boen before used, Py this arrangement, it is clalmed, » much shorter
and stiffer neodle can bo used, and there Is less labllity of the needle
springiog awsy from the looper and misslog stitches. The second part of
the luvention consists (o the arrangomont of an upper thread take-up, to
operate 1o conneotion with the under bulged plate take-up, herstofore
nsed, When the spool has passed throogh the loops, and the spreader
bogine 1o go baok to relesse the loops, the bulged plate enters {t, and
draws the throad Iatorally over {ta swell, 80 as to Keop the necessary ten-
sfon on the slack given up by the spreader. At the same time the upper

Improved Bridge,

James Valleley, Canton, O, —For constrogting metal arolies for bridges
this lnvontor proposes to make hollow trunks, either of four or six sides,
formed of flat plates, or wome of flat plates and some of Inttice bars,
united at the angles by angle bars, These trunks have a section of the
form of a trapexord when four sided, and of the form of two trapezolds,
placed base to base, when conatructed with six sides. The abhoo for the
end of the aroh or chord I formed of two metal ploces, one of which
reoelven the ond of the chord on (s face, and (s supported by truonions in
banrings on the top of the other ploce, which Is bedded fu the foundstion,
20 that the plece supporting the ond can turn readily, as required by the
expansion and contraction of the arol.

Improved Draft Equnlizer.

Willinm MeClelland, Sr., Fowler, [1l.—<The object of this Invention I to
produce av equaliziog attachment for three horses, to be spplied to reap-
ars and other vehiclos, by which a greanter offcct 18 obtalned, and the slde
draft reguinted, as required. The welght of the tongue on the neok of the
horses may nlso bo adjusted. Thelnvention connists of a curved bar which
is attnched to the tongue, and earries the roar extending bor, with regulat.
ing rod, which conpocts with andis adjustable on o cgoss bar of the hounds
Beth bars together support the equalizing bur, and allow the adiustmen,
of the same into any required position.

Improved Coarx Coupling,

Thomas Reas Land, Grass Valley, Cal.—The ok bus ot esch end o flat,
apearshaped head which, when tho cars come together, enters o apiral
opening in o clreular block, As the link I8 pushed through this apiral
opening, It turns & block one quarter around and Mits up o welghted lever
attached. When the spear-shaped head of the lnk has passed eutirely
through, the welghted lever drops and returns the block to its original po-
sition, which position fs such that the narrower width of the apiral opening
will be crossed by the broader part of the spear head of the Hok, and there-
fore the link will be prevented from belng withdrawn through the opening.
The block s held in the drawhead by o circular flange or a second block,
which enters a corresponding ofrcumferential groove In sald first block.
The flanged bloek Is secured to the plates by bolts. The ok (s sustained In
a horfzontal position, and guided to ¢nter the spiral opening by the assiat-
ance of the socket plece, which has o square stem which plays back snd
forthin a square hole in the center of the blocks, The spiral springs con-
necting the stem to the blocks operate to relleve the cars from the effects
of the shock of meeting when In the act of coupling. The end of the link
closely fits In this socket plece, the other end of the link belog held Ina
slmtlar waonner in the coupling iron of the car adjoining.

Improvement in the Propulsion of Vessels.

Charles P. Macowltzky, Corpus Christl, Texas,—This invention has for
its object to Improve the construction of the device for which letters pat-
ent No. 185,99 were granted Febroary 18, 1878, The piston rod of o steam
engine s secured to an arm which passes through a slot in the bottom or
side of the vessel and a slot in a sliding frame, and 15 rigidly sttached tos
rack bar, The latter siiaes upon the frame and engages with n gear wheel,
attached to the paddle, g0 that the sald paddie may be projected and with-
drawn by the movements of the said rack bar. The paddles arg pivoted to
the sliding frame, 50 that they may be carried back and forth by and with
gald frame or plate in its movements. By sultable construction the arm
and rack bar will be first moved to adjust the paddles,and the rack bar,
paddles, and arms will then be moved together to make the stroke. The

hanism of the parts may be so adjusted with respect to the plston rod,

take.up beging to rise, the needle arm, having previously reached the
upper Hmit of Its movement and begun to descond again, acts, in con-
Junction with the bulged plate, to keep the loops tant, The buiged plate
cacapes through the loop as fast as (L 18 taken up, and the Iatter passes off
the horn as it yanlshes, the horn proventing it from being caught by the
needle and the spreader.

Improved Curtnln Fixture.

Henry K. Warnor and Charles E. Smith, Rochester, Minn,—~Two wooden
bars are connected togethior longitudinally, 8o as to be at right angles to
each other, and are provided with suitable eye bolts,s0 a6 to be suspended
from the npper part of the window casing. The curtain roller 18 pivoted
in sultahle brackets secured in the angle between the bars. One bracket
{5 detachably secured to the bars by a pin, so that by drawing ont said pin
the bracket may be swung outward and the roller detached. The shade
s wonnd uoon the roller by means of s cord, one end of which {s attached
to a epool attached t5 one end of the roller, and which {§ wound upon said
$pool by drawing down or unwinding the shade. The cord passes through
s gulde notch formed In the lower edge of the vertical bar, where it Is
kept in place by s pin, £o that by withdrawing the said pin the cord will be
released, 50 a8 to be detached with the shade and roller. The cornlce 1s
hinged to the forward edge of the horizontal and upper bar,snd iss0
formed as to pass around the forward side of the roller, so as to cover the
safd roller and protect the shade from the falling dust. The end parts of
the cornice fit and rest upon the brackets, To the lower edge of the bar
15 sttached s eatch which s made with a tapering slot, so that by moving
the cord into the narrow part of sald slot it will be held securely, holding
the shade {n any desired position.

Improved Carpet Stretcher and Tacker.

Zadock A. Ward, Pittsfield, Mass.—This invention {s an lmprovement in
the ciass of Lmplements for simuitaneously stretching and nafling car-
pets, fn which a hammer and tsck or nall conducting channel and toothed
pusher are waln elements. To the lower end of the handle is rigidly con-
nected, under sultable ang'e, an upright guide plece, which is provided at
144 broader lower part with forward curved teeth for the taking hold and
stretohing of the carpet. In arecess inthis guide plece, and supported by
& spiral spring above the same, is 3 sliding bolt, the upper end of which s
struck by a hammer head. The Istter {s secured to & carved lever
pivoted to the handle. The lever projects at some distance below it
fulorum, and is connected st its end with a eurved rod which is operated
by s shorter handle. The tack copducting and feeding arrangement 18
placed f6to a recess at the upper side of the lower part of the handle.
sdjoining and opening intc the T shaped recess of the gulde plece. A
T shaped tack conductor siides In inverted position in the recess by the
sotion of a colled spring, on its upper part, projecting into the reccssed
part of the gulde plece. The U shaped carpet tacks are placed one adjoin-
ing the othier an the central psrt of the conductor, and held thercon by
means of & covering plate. The tacks are fed Into the recess of the gulde
plece and setod upon by the spring bolt, which drives them fnto the carpet
st the required time.

Improved Steam Cooker.

Jolhn Bents, Parkersburg, West Va,—This invention Is 8 steam cooking
spparatus, which admits the steam to the victuals (n esch part or drawer
thersof on closlng the drawers, shutting off the steam on opening the
drawers. No steam can thereby escape and burn the flugers, but the
cooker works uniformly with the full heating power. The different parts
of the cooker ure arranged above each other, separated by partitions, and
connected at thelr rear sides with s vertical extension of the bofler, The
steam enters through short tubes, with valyves applied therefn, opening
1nto larger tubes of the drawers, with horfzontal guide pins, which push
tho valves open when the drawers are within the cooker, and sbhut off the
sleam when the drawers are opened for {nspection.

Tmproved Hemmer for Sewing Machines.

Louls Sexauer, Brookiyn, ¥. ¥, ssaignor to himself snd John B, Chris
toffe), Hrookiyn, E. D., N. ¥.—~The invention conslsts of an suxiliary
pressor which s muployed In combination with an extenslon hemmer. It
cousists of & apring plate bolted on the plate of the hemmer, and a second-
ary plate provided with an sdjustiog screw. Tho spriog plate is secured
adiustatily, and so areapged that the end will rest on the top of the machine
prosser, Lo be lfted up by 11, while the plate {tself tends Lo spring down on
the oloth, The secondary plate 1 to be forced down upon the cloth at the
outer ond, Lo press aad swooth the fold down fist, 8o as to run along the
guldo propardy to galde the hem to tho needle. The adjustiog screw is to

diataunn of tho secondary plate from the spring plate, accord-
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rogulate
‘ &n ton hlokasss of the cloth, For example, i the cloth be lght and

A aaoald bs s 4usted lower than If the cloth be thick, bocause the
8o wlag maghlas prasiar praasos down (ato tho thick cloth,and the latter

Wl 22 algaar ralativaly (o tas patat of wagpart of tha secndary presser

that the paddles will be projected upon the forward or back stroke,as may
be desired.

Improved Valve.

George R. Crane, Painesville, 0.—The disk of the valve {s surmounted by
a hollow eylindrical extension, which is 1 1{n a cage formed of three
vertical standards, sultably secured at thelr lower ends. These standards
prevent the valye from tilting laterally, and have studs at their apper ends
to keep the same in place. The valve Issecared with a ringof leather, fitted
Into a recess In {ts face which Is secured by a clsmpling disk, nut and bolt.
The valve seat {n the bottom plate (s made {n two parts, of which one Is in
& fiat plane, and the other 1s conlcal or coneave. With the fiexible bushing
of the valve constructed to correspond with these forms,all the advantages
of both for securing a tight joint are clalmed to be obtalned, as the elastic
substance will shapo ftself to both parts, snd afford greater security. The
valve can be removed readily for repairing the bushing by unscrewing the
fastening of one of the standards, and the bushing can be easily taken out,

Improved Car Coupling.

Hamlin G, Russell, Lincoln, TII.—Each drawbar is provided with a coup-
llog hook which 1s plvoted, at the rear end of the same, to a strong vertical
rod. A strong band spring is connected to a hook and placed In such a
manner botween it and the side of the drawbar that the force of the same
presses the hook toward that side of the drawbar. The opposite side of
the drawbar {s made with a solld foclined part at the mouth for the casy
entoring of the coupling hook of the adjoining car, which part 1 supplied
with a vertical groove along its rear edge, Into which the hook locks, A
catch plate 1s secured to the side of the drawbar in the rear, so that (s
front parthas an elastic springdikeaction. Onthe spproachingof the cars,
the hooks lock into the vertieal grooves, For uncoupling, & suitably ar-
ranged lever {s carried sidewise, so that the cateh plates act on the ends of
the books and disengage them from grooves. The play in vertical direc-
tion which Is given to the heoks along the grooved parts allows the coup-
ng of cars of different hights, while the side playof the hooks fustantly
disconnects the cars when any one should get off the track,

ITwmproved Sash Holder,

Sampel Chard, Mianus, Conn.~This Invention Is Intended to furnish
means for holding window sashes In aby desired position, and for fastening
them when they are down, The sash Is ratsed by pushing back the cateh
by means of & knob which releases n llp, The cateh s held back until the
sash 15 in the desired position, when the knob s let go. The pressure of
the spring 1s designod to counteract the welght of the sash to some extent,
but the eateh, belng froo to turn on (ts kuob plvot, actsas an eccentric and
socuroly holds the sash.

Tmproved Mechaunism for Towlng Bonis.

Glles 5, Olln, Deer Lodge, Montana Terr.~The tog boat s provided with
engines for furnishing motive power, and a propeller wheol 1s made to op-
orato at the stern. A drum s supported on s horfzontal shaft by stands
which are attached to the sides of & frame. This drum Is revolved by the
motive power with the shaft when windlog up the two ropes, and on the
shaft when unwindiog (¢, The drum is glven s slight longitudinal wotion
by means of a lover, which couples 1t with the gear wheol on the drum
shaft, The motive power is applied to the propeller by means of & contral
shaft, The propaller shaft and the two shafts are coupled together and un-
conpled by mesns of asbiftiong lever, the propeller wheel belug used ouly
portfodically, or to move the tug ahead and unwind the rope. The towlng
of the boat, or traln of boats, 1s done while the tug is anchored sod station.
ary. Tho towing rope may be of any length which can ba convenlently
wound on the dram, One end of the rope Is sttached to the drum, and the
other end to the trafn of boats, The drum fs thrown Into gear with tho
shaft, and the traln of hosts Is drawn noar (o the tug by revelving the drom
and winding up the rope, When this is sccomplished, the propeller wheel
I8 slipped tnto gear and tho tug Indriven ahead, while the dram ls uncoupled,
#0 that it 1evolves freely on the shaft and unwinds the rope. When the
rope Is unwound, the propellar wheel Is uncoupled, the tug Is anchored, the
drum Is thrown Into gear, and the rope s agaln wound up, and this process
is repoated as rapidly as desired.

Twproved Glove Turnlng Machine,

Frederick Vanderpool, Mayfield, N. Y., assignor to bhlimself and James E,
Wood, of same place.~The ohject of this lnvention s to furnish a conve-
piant glove-turning maching, by which all the fingers and the hand part,
with the exception of the thumb, may be turned simultancously In a rapld
and gasy manner. Thelnyoution consists of s stationary frame with finger
tubes, over which the glove to be turned (s placed. A spring frame with
hand board and Auger rod alldes In the stationary framoe, and serves, by be
tog presaed down on the finger ends, to carry the glove andrhiand part over
it by one upward motlon of the same,

Improved Grinding Ml

David A. Caldwell, Jacksonyille, INl.~A spur gear of ordinary con""lw
ton In arranged 1oose on & slinft, with Ite toothed rim meshing with & pl n‘;
fon on the ranner spindle. The supplementary driviog wheel 13 place
under and supports the gear, belug ftself fart on the same shaft. It hos
radial 810tk or notehen in the upwardly projecting flange formed aronnd 1ta
periphery, to recelye the arms of the gear; and sockots are formed in the
apposite sides or walls of sald alots, to recelve springs, which besr sgalnst
tho opposite xides of arms of the wheel, The Nprings are 4o arranged, as to
strongth aud length, that one only will come In contact with the whee) when
driving one run of stone; but, when driving two, the longest one will con-
tract enough for the shorter ope to come Jnto action, thus making the elas.
tic and ylelding eapacity allke applicable in the nse of part orall of the
power. To seoure the springs In place, snd connoct the two whosls togeth-
or, platen are bolted at thelr ends to the wheel, sud cover the sockets, con-
fining the arme of the gear wheel fn the alots of the wheol. The spindio
step fs mounted In % steel box, which Is fixed on the end of the short arm of
# lever, pivoted on a pedestal which (s to be supported on an Independent
foundation. The long arm,whioh {a forked or notolied, extends ta and erm-
braces the lower part of a temper screw, uuder a follower workiog up und
down on gulde rods, snd operated by the serew, which s stopped In a pe-.
destal which supports the sald rods by s bar, the upper ends belng connects
ed to nnd stayed by another bar, through which the tetiper sCrew passes,
but not serewing in it, The temper screw rod oxtends up through the
stone floor and a dial plate thercon, and has o polater and hand erank or
wheel, the one for turning It, and the other for indicating on the dial the
extent of the movement of the screw. This screw 18 provided with a col
Inrat ita bearings fn the stone floor, 80 that It eannot move endwise, by
which, when turned, 1t works the follower up or down, sceording to which
way it Is turned, and thereby causes the vertical adjustment of the stone,

Improved Blade for Agricultural Implemonts,
Winfield Scott, Floyd Court House, Va,.—The object of this fnvention I8
to render hoes and other agricnltural {mplements more durable, and it
consiats in making the outer corners of the biade thick and rigld, and
making the blade thin, or bringing it to an edge between the corners,

Tmproved Transfer Apparatus for Railroads, ete,

Joueph Jones, Alfred Harley,snd Charles H, Flsber, Albany, N, ¥.—This
fnvention consists (o an apparatus for gradually overcoming the Inertis of
und attaching cars, carriages, or other vehicles to a cable or belt, while the
l1stter 15 in continuous motion, and for fncreasing or diminishing the adhe-
slon of the cable.

Improved Mill Pick and Hammer,

Allen H, Yanfossen, North Wales, Pa,—This (nvention conslsts in a mill
plck hammer, which hasa tap hole on one edge of the holder, and whose
head {s proyided with a set screw, an oblong rectangular gocket, and tap
holes on slde and edge.

Improved Breech Loanding Fire Arm.

Joseph C. Dane, La Crosse, Wis.—This {nvention {5 an improvement in
breech loading, of the class {n which the firing pin or striker acts by momen-
tum, the movement of the hammer being arrested Just previous to the de-
livery of the blow on the cartridge. The {mprovement relates to the con-
struction of the striker with sn annular recess (n {ta Jower end, to adapt it
to recelve the spiral spring which encircles the firing pin proper, and to
arrestits movement and fropart the requisite welghe.

Improved Farm Fence.

Jacob Halsh, De Kalb, I1L.—This Invention relates to me2ns whereby the
rafls of a wire fence panel may be not only made much stroager, but
whereby it will be enabled to turn stock and allow for expansion and con-
traction by heatand cold. It cons!sts In making the rall of several pleces
of wire, each fastened at one end to the post or another plece of wire, and
then carried oot and hooked by a bent end with 3 corresponding one from
the opposite direction, spikesbelng thrown out on esch slde of the fence at
the polnt of junction. With two wires to esch rall, spikes will thus bo
thrown out op each rall preferably at intervals of about a fool, more
or less.

Improved Rotary Engine.

John B. Adt, Baltimore, Md.—This invention relates to means whereby
rotary engines may be more convenlently packed, the pliston kept always
radial to the center of the shell, and the usual clapplog nolse svolded. The
fovention lstsina bination with the case and the eccentric shart
that carries the disk of the ring plates and carrying piston, and slotted to
allow the said shaft to move.

Improved Self-Adjusting Track Cleauer.

James S. Hagerty, Baltimore, Md.—This Invention relates lo mesns
whereby the dust, dirt, snow, or other obstacles which%ire foura upon rafl.
way tracks, may be speedily and effectually removed fno advance of the
wheels, while all Habllity to fracture or displacement of the seraper may be
avolded. This is done by means of & scraper, A seraper stock,a barsnd a
grooved lug, jointed and operating together in a novel and eflective
manner.

Improved Damper for Stoves.

Edward F, Cook, Omahs, Neb.—The object of this invention Is provide
means for retatning stove dampers in any destred posttion when \hey are in
use; and It consists (o a hoop or ring attached to the damper plate st right
angles with the damper spindle, so that the hoop or ring will bear againat
the pipe In which the damper is placed and hold the Istter In position by the
friction thus produced.

Improved Lubricating Jourual Bex.

Jean Morin, New York city.—The object of this invention Is to furnish a
self-lubricating journal box for axles and shafts of all kKinds, which secures
an even and regular supply of oll to the bearings. Chambers extend verti-
cally at the sides of the outer case of the Journal box, and contaln the labrie
cating oll, which {s filled Iin by means of tube from the outslde, which also
indicates the quantity of oil in the chambers by the hight of the oll thereln,
80 that the requisite supply can castly and readily be reguiated and kept up.
The oll receptacles connect with each other by means of flat, Jateral, and
lovgitudinal channels, at some distance below the axle, which channels are
connected by central and symmetrically arranged sido channels with the
bearipg and axle. The side channels are wider at the base, narrowing to™
ward the upper end, and contaln the wicks, which touch with thelr upper
ends the axle, and feed the oll evenly to the same. The sembeylindrical
axle bearing Is cast of bronze and provided with top recesses and a down.
ward projecting central gulde tube, which fts into the central channel of
the case. The wicks extend to the flat lateral chanuels, take up the lubet-
cating oll and convey It by capillary attmetion to the lower part snd sides
of the journal in proportion to the number of rolations of the same. The
cap plece serves to Keop the side wioks (o contact with the axie.

Improved Dropper for Scod Plantors.

Hermaun H. Koeller, Camp Polut, 111, ~The bottom of the seed box is
formed with o elrenlar recess in 1ta conter, In the sides of which are formed
#lots to receive the sliding bar, by the movements of which the dropper fs
operated. To the center of the bottom Is attached a projection which
passes up through the allding bar and forma & plvot for a star wheel, which
13 mado with seven rays, (he outer euds of which ure made more inelined
npon ooe edge than the other, 80 that the polat or extreme end of the arms
may be at one side of the radius pasalng throagh the centers of the sald
arms. To the upper alde of the Alldlng bar are attached two wedge-shaped
profections, which fit into the apace betwoen the rays of the star wheel, a
which alternately strike an arm of the whool and turn It through half
spaco of onearm, The dropplug piste 1s mado tn the form of & ctrols with
1ts middle part cut away, and (s carried around by and with the star wheel,
In the dropplng plate, Dear (1a outer edge, are formed fourteen Holes,
arranged In a circle and at equal distances apart, which recelve the
from the hopper and oArey It 1o the diacharge hole through the b
through which It falls tito the gulde spout that conduots it to the
Upon the lower side of the alidlng bar is tormed a projection w!

10 & slot fu the bottom, and Lo the end of 'anllp'hm .4 Q‘i?ﬂ\ﬁ
the other end of which Ia pivoted to & bar, which s In turn pivol
tho conduolor spout ko a3 (o detaln the corn o the conduetor "3 ‘“I X '
1s operated at each Wovemeat of the aliding bar to .n"rﬁ..“”;

to the ground, N B
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Henring Rostored—A Great Invention, Send
stamp for particulars, to George J. Wood, ludlion;lnd

Mead's Patent Safety Explosive Bullat Cart.
‘Hidige, a1l alres, Clroutars sent. Joln . Moore's Sons,

Broadway, New York.
mwm;:l’-x Second Hand Stave and Hoad.
Ing Maohine. Addross Senn & Enrsam, Enterprise Kan.
r Salo—Receipt to Plate Zinc Articlos
fth Brass without m‘t?m Silyerplating Glam, two
;lnul. “Samples sent, Address 220, Bristol, Conn,

A uate of a Germun Polytechuio School,
of p cal pxperience, speaking English fuently, de-
sires o ltuntlon in & mechine shop, Whore tho results of
s study and practice may be mutually advantagoons.
H. Bilgram, 147 South dth 8t., Philadolphis, Pa.

A full set of the Scientific American, from
Vol.1,forSale. L.V.Badger 10 Ashland av., .cblmo.ll’l 8

What skilled Machinists say about Judson's

Patent Lathe Chuck, *1 never ssw #0 good a ohn'e\':.
and prefer 1t to the Universal,—M. M., of Wason M'l'
Qo., Springfold, Maws, """ This 1s the boat chuck wo
ever saw.—Chicago Bolt Works," Dwight Roberts, Man:
“afactarer, Wytho Av. & Howes 8t., Brooklyn,K.D. N.Y.
~ (Fold Pens made to suit any hand, by C. M.
Fisher & Co., 102 Fulton St., New York.

By ton different buttons on the desk
of thie manager, ho oan communicate with any person in
the establishment without leaving his seat. Tho Minia-
ture Electric Telegraph—Splendid for ofoes, factories,
shops, dwelllngs, eto. Prive only #5, with battery, eto.,
complete for working. Made by F. C. Beach & Co., 20
Broadway, corner Warren St., New York. The Sclentlfic
American establishment, New York, 1s fitted with these
g e Machine Shop for Sale, F

d Machine Shop for Sale. For
ml:loo&::l:.ry c:tl!:mn Bodlne & Lohn‘:n. Jefferson City,
Mo. Sece advertisement, inside page.

Vertical Tubular Boilers—All sizes. Send

for price list before purchasing. Lovegrove & Co., 121

South 4th St., Philadelphia, Pa, G »
Pulleys, Shafting, Adjustable Hangers, &c.
Send xosgm List to Tully & Wilde, 20 mm%e.. N.Y.

Diamonds and Carbon turned and shaped
for Solentific purposes ; also, Glaziers' Diamonds msnu-
factured and reset by J. Dickinson, 64 Nassau St., N. ¥

The New Elastic Truss presses uniformly
all around the body, and holds the Rupture easy, night
and day, tll cared. Sold cheap by the Elastic Truss Co..
£53Brosdway, New York.

Protect your Bnlldlnqn—l"ire and Water
proof! One coat of Glines' siate roofing palnt {8 oqual
to four of sny other; 1t filla up all holes In shingle, felt,
tin or {ron roofs—never cracks nor scales off; stops all
Jeaks, and 1s only S0c. a gallon ready for use. Roofs
examined, palnted and warranted. Local Agents want-
ed. Send for testimonisls. N. Y. Slate Roofing Co.,
No. 6 Cedarst,, N. Y.

Teleg, Inst's and Elect’] Mach’y—Cheap
Outfits for Learners. The best and cheapest Electric Ho-
tel Annunclator—Inst's for Private Lines—Gas Lightiog
Apparatus, &¢. G. W. Stockly, Scy., Cleveland. Ohio.

‘Woolen and Cotton Machinery of every de-
scription for Sale by Tully & Wilde, 20 PlateSt., N Y.

Steam ines—Special Machinery, Shaft-
1og, Pulleys & . D. Frisble & Co.,N.Haven,Ct,

L. &J.W. Feuchtwanger, 55 Cedar St., N.Y.,
Manufacturers of Solable Glass, Water Glass or Silicates
of Soda and Potash in all forms and quantities.

Pat. Double Eccentric Cornice Brake, m'f’d
by Thomas & Robinson Clan., O. Sead for Clrcular.

Dean’s Steam Pumps, for all purposes; En.

gines, Botlers, Iron and Wood Working Machinery of
all descriptions. W. L. Chase & Co., 49,95, 97 Liberty
Street, New York.

Stove Patterns to order—Also, for ssle a
wariety of new Styles. E.J.Cridge, Troy, N. Y.

Treatises on “ Soluble Glass,” $1 per copy ;
on * Nickel," 50c. per copy ; on “ Gewms,” $5.24 per copy:
on “ Fermented Liguors,” $3.12 per copy. Malled free by
L.&J. W. Feuchtwanger, 55 Cedar St., New York,

Temples and Oil Cans. Geo. Draper & Son,
Hopedsle, Mass.

ining, Wrecking, Pumping, Drainage, or
lm%m. for n’sleon&ege wvmugm'nt.
Andrew’s Patent, inside page.

Abbe's Bolt Machines and Palmer’'s Power
Hammers & speciaity. 5. C. Forsaith & Co., Manches-
ter, 5. H.

* Superior to all others”—for all kinds of
work—Limet & Co.’s French Flles. They are better,
forged, better cut, better tempered, and cheaper than
English files, Send for Price-List. Homer Foot & Co.
Bole agents, 20 Platt 8¢, Now York.

Price only three dollars—The Tom Thumb
Electric Telegraph. A compaot working Telegraph ap
paratus, for sending mossages, making magoets, the
electric lght, giving alarms, and various other purposes,
Can be put in operstion by any Jad, Includes battery,
key nnd wires, Neatly packed and sent to all psris of
the world on recelpt of price, ¥. C. Heach & Co,, 260
Brosdway,cor, Warren 8t,,Now York.

Rue's “ Little Giant” Injectors, Chea
y ; B , Cheapest
and Best Boller Feeder in the ma'rikut. W. L. Ch-[:e &
Co,, W, %, 91 Liberty Btroet, New York,
L.&J.W. Feuchtwanger, 55 Codar Bt,, N.Y.,
’lmroneu aud Manufacturers of Chiomicals for Mechan-
cal arta,

Brown's Coalyard Quarry & Co f

niractors’ Ap-
paratus for holsting udwnvcn{x material by iron ca ng.
W.D. Andarews & Bro, §14 Water st N, Y,

Parties needing estimates fo shinery
of any kiod, call on, or -damu.’ w. l,Ar thr{':.‘nh:‘:,y
9,9 91 Liberty Bireet, Xew Yory., :

[ron Steam Boxes for Btave AN O
catting Machines. T. Tt batley & Yar Lot o

Partners Wanted—We want to find one or
two good careful Mansgers who hsye capifal, 1o buy an
interest 1o 746 Acres Big Muddy Coal, heavy Timber and
Yarm land, who shall superintend the Farming, s Saw
Mill and Coal Sbaft. Eafe luvestment. e~ Iron Age
forJan., 194, Address Dobschutz & Abead,Belleviile, 1,

Solid B Wheels and
...’ﬁz the Unlon Blone Co. Boown.‘:ui.;ul:yc Elivl::;’v:

For best Presses, Dies and Fruit Can Tools
Bliss & Willtamas, eor, of Plymouth & Jay,Brooklyn N,V

2American,

Srientific

Bont Steam Traps mn(lu,non.{rver.ing. Scotch
Tubos and Eoglnoers’ Supplies, &¢. A. G. Brooks, £6

Walnut Btreot, Philadelphia, Pa,
Hydranlio Presses and Jacks, new and sec-
ond hand, K. Lyon, 470 Grand Streat, New York.
Btoam Fire Bngines, R.J Gould,Newark,N.J.
Pook’s Patont Drop Press, For circulars,
ddreas Milo, Pook & Co.. Rew Haven, Oonn.
Smnll Tools and Gear Wheels for Models,
List free, Goodnow & Wightman 23 Cornhill,Boston, Ms,
All Fruit-ean Tools,Ferracute Bridgeton,N.J,

Lathes, Planers, Drills, Milling and Index
Maohines, Goo. 8. Lincoln & Co,, Hartford, Oonn, ot
W htiron Beams, eto., see ad-
'.52‘.’5..,'32{““.{3. nion 1ron Mills, Pittaburgh, Pa.,
for Hthograph, eto,

8., €. will find a deseription of Mure and
Clamond’s thermoselectric battery on p. 34, vol, 29,—C.
R, 1. oan temper steel plow molds by the process for
onso hardening described on p. 862, vol, #5.—8, C. C, can
brown gun barrels by following the diractions on pp. 164,
206, vol, 26.—T. T. C. and others write to point out that
the oxplanation of the compound lever on p. 11, vol. 80,
should be 86 17520, welght halanced at A" and not 86
48220, ete—N, K. L, will find reelpes for brass lacquer
and dip on pp. 219,282, vol. 20, Booksellors' addresses
appoar in our advertising columns.—A. W. ean armnge
his lonses {na wooden telescope, according to the de-
¢oription on p. 7, vol. 80.—H. E, 8. will find directions
for making pastoon p. 280, vol, 28, —A. G. 5. will ind di-
rections for making efder vinegar {n our answer tol.
F.A.onp, 88, vol. %0, the prooess described in which
willserve as well with clder as with malt,

H. C. asks: How large should a cylinder be
for a ofreular wronght fron bofler 18 inches In length, 14
fnohesin hight, with 5 two [nch flues, capable of stand.
ing 75 1bs, pressure to the square fneh? A, Diameter
one inch, stroke threoe.

J. (. asks: What is the percentage of fuel
saved by feoding water into a bofler at 200° when before
1t was fed In at125°? A, You do not send enough data
to enable us to answer this question. We can give you
the general method of finding the gain by Increasing
the heat of the feed water, and you can apply it to your
case. Let H=total heat of the steam. F=one tempera-
ture of feed. f=a higher temperature of feed. Then
fif 100=per cent of galn by Increasing the temperature
of tho feed water. Exaspre: Suppose, in the case men-
tioned by you, that the steam has a pressure of 60 Ibs. by

200 —
gage, H=120780 per cent of galn=—o— 120+ 100 =

12078

N. G. agks: Can I transmit the power to a
grist mill by friction bevel wheols, one on the horizon-
tal shaft which runs at 225 reyvolutions per minute, the
other on o perpendioular shaft whence a belt leads to
the spindle? What would be the dimensions of the
wheels, and of what should I make them? A. You do
notstate how much power you deafre to transmit, We
think, however, that you would experience trouble in
theuse of wooden wheels.

J. H. O. says: One of your correspondents
states thatthe heated hydrocarbon vapors are liable to
spontaneous explosions when mixed with atmospheric
air. May notsuach explosions occur in ordinary temper-
atures in the use of any of thelight hydrocarbon olls? A,
From the great volatility of some of the hydrocarbon
compounds, we are inclined to think that what seemed
like spontaneous explosion was really cauzed by some
bydrocarbon vapor coming {ncontact with flamest some
distant point. In this respect impnure or imperfectly
refined kerosene {s sometimes more dangerous than
guopowder, the volatile inflammable vapors even at a
grest distance taking fire in contact with flames, and
Jesdinglike a train to Inflammabdble fluld. We think,
however, that there is a field here for careful experi-
ment to determine the precise conditions under which
these voiatile compounds (nflame or explode.

H.A. W.says: “I read that, to make imi-
tation sapphires, I should take one ounce of paste and
mix with two grains of precipitated oxide of cobalt,
What does the paste alluded to consist of ? Whut is ox-
ide of cobalt?"” A. The paste you mean s a very fusible,
highly transparent, dense glaks, also called strass, frit,
eto., and s the base of all artificial gems. Thereare va-
rions recipes for making paste: the following Isan tmi-
tation of the diamond : Rock crystal, 1,600 grains, borax
560 gralos, carbonate of lead, 3,20 grains, oxide of man-
ganese ¥ tolgrain, Powder each separately, mix to-
gether, fuse In a clean crucible, pour Into water, sep-
arate any reduced lead,and again powder and remeit.
Precipitated oxide of cobalt s prepared by adding a
solution of carbonate of soda to a solution of sul-
phate of cobalt, washing, dryiog, and Iguiting the
powder which falls. This is what gives the transpareat
paste the blue color, characteristic of the orlontal sap-
phire,

N. A, T, asks: 1, What is the best com-
pound for makiog artificial ice, and how muat It be ap-
pled? A, A very convenlent freezing mixture without
fee way be made by rapidly dissolving 1 part nitrate of
smmonin in 1 part of water, This Is sxld to caose o re.
doction of temperature of 46° Fah,, or from 60* to 14°
above zoro, 2, Whatis the ayverage cost per hundred
1bs, of leo frozen by artifielal process? A, Ieo In New
Orleans manufactured by artificinl moans s sxid to be
produced for #4 per tan ; but with fmproved machinery
the time s probably coming when it will be made inour
great eltiens for $1 per tun, 8, Where can I get tho best
adylce on placieulture? A, Bee tho Sclence Record for
1974,

A. H, W, nsks: 1. What sized wire (insu-
lated) and how much should be used for a hellx made
of Iron one Inoh by two feet, and bent in the common U
shape? Bhould the fron be painted? A, 1, It I8 not
necossary Lo palont the fron. The force of an electro.
maguet Yarlos in proportion to the number of conyolu*
tions of the wire, the quantity of electricity in elrculs-
tion, and the square root of the dismeter of the soft
Iron. 2, Why does water feel so cold, atter having pop-
permint In your mouth? A. It may be becsuse the
nerves are rendered more sensitive.

G, 8. R. naks: What is the stowage eapacity
in cabie feet of & tan of Franklin coal, also of Lehigh
conl? A. We gavesverage values for the space in feet
occupled by & tun of conl on p, 40, 185, vol. %9, and stated
then that there was 80 much difference of welght In the
varigus qualities that {t was impossible to give definite
figures without more data

W. 8. M. nsks: 1. How shall 1 proceed to
fi11 the boxes for & foot Iathe spindie with Babbitt met-
al? Should the spindle be wrapped with a thickness of
paper before themotal 18 pouredin? A, It will be bet-
tertouno a plece of paper. 2, Plosno give diroctions
for making n hard, hoavy, bianck paint for the unfinished
cnst iron parts, A. Thero (s n black varnish made from
petrolaum that answers very well, 8, How much should
the baok gears diminiah the speed #o sk to turn wrought
fron 8 fneles (n diameter? A. You should arrange the
gonrato glye the fron a surface velocity of about B0 feut
aminute, Inregard to your other questions, thoy are
rathor Indennite, ns the dimensions you ask for aro de.
pendent upon many circutnstances. It would be well
for you to nspeot some good Inthes, and take measure:
menta,

AR, G, aske: 1, Shonld I guin any power
o n xmall torbine water wheol by continuing two of the
bucketa apieally up tho shiaft to the top of the penstock,
or wonld the whoel run too fast for the wator at the top
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W, H. G, asks: 1. How does the d(:l
tolegraph work? A, Consult some good work
clectrie telegraph for particulars. 2 Must | wingd the
wire aronnd the core of aAn electromsgnet In one dirpes
tlon? A, The wire must be wound In one direction,

R. H, G. asks: 1. Is there any method of
koeping powderad slum snd blearbonate of sods 1o
gother, without destroying the propertios of aithers 4
You oan mix dry powderod slum and dry biearbonate of
noda togethor without any fear of docomposition taking
pince. 2. How can alum bo delod, an 0 1ts commeroin)
condition it contalns about % por cont water? A, iy
exposing ordinary alum to heat, as by throwing s plece
upon s hot ron plate, It meles, lones (ts water of oryn.
tallization, and becomos reduced to what Is termed
burnt slum, Atas white heat, alum decomposes,

G, B, nsks: Which is the most injurious to
driuk, Japan tes or Java coffes?  Whst affeet has te
upon the nervous system when deank at night just bho.
fore retiring ? Does coffee of moderate atrength pro.

of penstock ?  Would s olose fitting or a wide ponst »
Dobost if the wheel 1s used undor heada from 16 feet up
wards? If thisie an tmprovement, would It be patenta-
Ble? A, Thewe matters could best bo dotermined by ex-
periment. An examination of provious patents (see
prospeotos in onr advertising pages) would be neces-
aary Lo enable us to answer your last queation.

R, C. M, asks: Could a steel saw be used
with economy in sawing stone, using andjustable teoth?
“1 have been oxperimenting with black carbons,but find
1t 18 tmpossible to make them stay in thelr places.” A.We
bollove the dinmond tooth saw (s found to be more eco-
nomical,

8. A, (1. gays: We have a 30 horse engine,
with acut-off, and we find that the cylinder has worn
more at ench end than at the center. We have been told
that this {8 o common oecurrence with cut-off eogines;
181t 807 As we have n good deal of trouble with the out-
off, we thought of “oing away with it, and using a goy-
ernor to regulate st throttle, Wil this cause the cylin-
der to wear {n the center so as eventually to make it
more uniform? A. We think the best way to remedy
the trouble will be to re-bore the cylinder.

H. R. says: We are engaged in a manufac-
ture requiring {ron of great tensile strength. Whatkinds
would you recommend? A.Puregraycast iron, and
Ulater wrought fron,

P.J. D. asks: 1. How do you calculate the
thickness of a horizontal stationary engine frame? A,
1t 18 treated as a beam. 2. In your snswer toJ. O. R.
about the length of lever for a roll valyve, what does the
declmal 0'672 represent, and how do you get it? A,
There {8 a slight mistake In this example, which oc-
curred through an oversight. Referring to the figure,
the chord R C1s equal to twice A B, multiplied by the
sincof half theangle BA Q. B A C=07° 817, AB=3
inches. Hence, BC = 2X3Xsine 47° 45/=6X0'Td=444
inches and lever A E =8<11+-4'44 =766 inches, nearly.

A, C. F.asks: Whatis tinsel? How could
I make thered kind? A. Tinsel is thin metallic fofl
coated or plated with silver or gold. The red kind of
which you speak {8 probably copper. You could not
make {t without expensive machinery and skill. The
makers and dealers {n fancy boxes could probably sup-
ply you.

R. A, McL. asks: 1, What pressure of
steam will o tin boller of the following dimensions
stand: Hight one foot, diameter of top and bottom re-
spectively four and elght inches? A. Treatit asa
cylindrical boller baving the diameter of the largest
part, 2. Has a rotary steam engfne e¢ver been con-
structed on the principle of the turbine water wheel?
If so, A1d It work? 2. Such engines have been made
and have worked, how economically we are not able to
atate.

M. H. P. asks: Is coal tar good to put onan
old tin roof to keep it from rusting? How shall [apply
1t? A. Coal tar is often used for roofing purposes. For
particulars as to It preparation, correspond wita some
manufacturer of roofing materials,

C.asks: 1. Can ?'on give me a description
of the circular slide valves for steam cngines 7 A. There
are several patent valves of thisdescription in the mar.
ket,and by addressing thelr manufacturers, you can ob-
tain the necessary information. 2. Why Is it that they
have not succeeded In navigating submarine boats with
men inthem? Isitbecause there Is nomotor sultable
to propel them, or because they roll over and become
unmansgeable, and are likely to turn upside down? A,
Webelleve this has been accomplished on several ooca-
slons.

Z. B, H, asks: 1. What is the simplest way
of drawing » meridian line? A, We gave a method on
page 409, vol. 29, which Is quite stmple and tolerably ac-
curate, 2. How I1s mean time calculated? A. Meau
timels calculated by supposing that an imaginary sun,
called the mean sun, moves uniformly with the mean
veloeity of the true sun. 3. What 1s meant by *sun
fast"and “sun slow "and “true midday ?" A. The dif-
ference of time, as given by the truo and mean suns,
sbows a correction of “sun fast" or “sunalow." True
midday In the time of the passage of the sun over the
moridian, 4, What I8 equinoctinl time? A, Equinog.
tal time 1 reckoned from the moment when the polnt
of Aries pusnos tho vornal equinox, 5. What Is tho sl
plest mothod of Anding the variation or error of & watoh
orclock? A, By obsorving tho meridian translt of the
son. 6, Hoavo woa national standard of time ? A, The
cnloulations In the Nawutical Almandao are goenorally
made for Washington time,

J, 0. 8. naks: When the strain is between
the houd of a bolt and thonuts, which of the nuts bosrs
the stratn, the Arst or the Jum not? A. A groal desl do-
ponds upon the adjustment, With the threads scouratoly
out, thoe straln might bo equally divided. 2. I have a i
te glrl who often amuses horsolf by looking In my eyes.
Waonlt facing o Hghtod Jamp, 8ho plances hor right oyo as
olone aa possiblo to my loft, and wo Lurn our 0yos toward
oach other, They are then partially alindod, nnd wo soo
all tho Interfor fuld and optie noryes, Do | seo Lieroyen
or thoroflootlon of my own? A. Wo HUPPORG YOU Koo
into her oyon,

A. R. P, asks: How far is it possible for
the naked oye to soe any object at aoa, above the curya
ture of the earth? How far is it posaible for the naked
©0yo Lo seoon land within a radius of 20 milos of Pitts.
burgh, at an elevation of 100 feot. A, In general It
may boe statod that & white otject NMuminated by the
Hght of the sun can bo seon at & distance of 17,350 thmes
Its own dismeter, A redobjoct, under the sameo olrenn
stances, would bo seen only half as far, and a blue ob*
Joct a still less distance. An object oan be seen In ordl
nary daylight only about half as faras it could be it nli
rectly HHlaminated by the rays of the sun, Theso figures
will of course yary somewhat with different oyes, am

duce thiok: of the blood and cause dizziness and
headache? A. Vory atrong cofles and tea are consid.
ered Injurious whon drank to excess, and the effect of
either when taken by a person not accustomed to thplr
une bofore retiring 16 to stfmulate the nervous system
nnd caune sleaplessness, They muy onflen Aleziness and
headnche In some constitutions, but we have donbis
about thelr thiockening the blood,

G. W. C. says : T wish tomake s sund paper
with considerable grit, Whatean I use botter than sand
oremery? I wantsomething that will Inst, to rub down
n hard substance. A, Perhaps an omery wheel will an.
AWET yOur purpose.

0. M. C. agks: What is the Proceu of mn.
king potato flour? A. The tubery, after bolng washod
and peeled, are rasped by n revolving grater, and the
pulp washed on n balr gleve to free It from feoulous
matter, When a sufficient quantity has passed through
the sleves, the atarch particles aro allowod to substde,
and the water Isdrawn out. Fresh water In lot In, and
the whole stirred up snd again allowed to subalde ; this
process I8 ropeated till the starch In pure. It can be
dried In perforated hoxes, or placed on porous bricks to
absorb the molsture, or deled by heat or the alr,

J. 8. H. asks: Where wna the first locomo
tiye bulltsnd run In the United Statos? A, Mr. Cady
Staley mentions, as the first locomotive ln the United
States, one constructed by Oliver Evans, (n Philadelphin
in 1801,

W. L. C. says: The teacher of our geome-
try class nsserts that“an Infinite cirele is coineldent
with an fofinite strafght line.” Ho argues that, as long
asaline {8 in the least curved, If produced, It will form
a circle: and that the curve may be madae leas, and there.
fore the circle {s not infinfte, and from this conclusion
arguesthat an Infinite circle 18 o atealght lne. I hold
thav if it 1s possible to come to this, the circle ceanes,
and the line {s nelther an {nfinlte or any other kKind of a
circle. 1. According to his definition, is un Infinite efr-
cle possible? 2. Ifso, which {s right? A. The clrele 1s

N

a liue of the second order,and the straight line is of the
first order; hence they can never coincide. This may
be shown from their equations: x3-+y2=r* is the equation
of a circle, B C D E, referred to rectangulsr axes with ori-
gin at tho center. y—ax-+$-b is the equation of a straight
line, F G, referred to rectangular axes. Make r= o, then
x34y?=o. Makex=0, then y= 4 . Make y=0, then
x+®. This shows that the circle cuts the axis of Y Ip

two points, on different sides of the origin, and at an infinite
distance from it; also the axis of X, in two similar points.
Now, In the equation of the struight line, make b=, then
y=0x+ x, Make x=0, then y=:wx. Make y=0, then x=
— @, Hence the straight line cuts the axis Y in one point,
and the axis of X in one point, at an infinite distance from
the origin.

J.C.K, says: A press with movable type.
sultable for desk use,not larger than an ordinary seal
press, would meet with s ready sale. A, Such presses
are commonly sold in our large cities,

A. W, C. asks: 1. How can I tan bear skins
with the bairon, so that the hair will not fallout? A.
Pulverize and mix one part alum and two saltpeter:
sprinkle on the flesh of the skins, and lay two flesh sides
together ; fold up tight and hang in a dryplace. Rad
over the edge of a board to make them supple. 2. How
coan [ paste Iabels on tin or fron, 8o that they will not fall
off? A, Add 1 tablespoonful of brown sugar to every
quart of flour paste, and mix thoroughly.

D, R. 8. asks: How can 1 ventilate show
windows, 80 as to provent sweating and {reezing in cold
woeather? A, Make some small holes atthe bottom and
top, #o that the exterior air will eirculate through your
show window.

M. W. J. asks: I, Is there any machine for
breaking stone for raflrond beds, macadamized roads,
oto, ¥ A. Yes. 2, Can I ralse fish, such as bass, trouts
ote,, in o largo artificial pool, by running o simall stream
of spring water through 1t 2?2 A, Yes,

H, N, asks: 1, If any one invents an arti-
olo which is partly made of rubbor, has he to pay aroy:
nlty to u rubber compauy ? A, Thore are soyeral patents
In forco which protect the use of certaln proceases of
troating robbor. 4. Can anyth'ng be done with old
soraps of tin? A, The tin may be melted off the iron
by heat, or dissolved in Lydrochlorio acld, making mu-
rinte of tin, 8. Isbroken window glass valonble? A.
Gloss makors buy it to melt up,

L. M. C. nsks: What is the weightof an
ordinary passenger engine of 4 feet 8)§ Inches gage? A.
From 25 to 4 tuns, How long a clrenlt will the Tom
Thumb telegraph operate? A, 15 or more miles.

W. T. R, asks: Will the Tom Thumb bat

tery answerfor sflver plating on a small scale? A. Yes

M. M. asks: If 1 hang a rope over a loose
pulley and put my feet in s 100p in one end and take the
other In my hands to elevate myself, what proportion
of my welght do I pull down with my hands ? My friend
says I have no advantage over a single rope. [ say 1 gain
nearly balf. Which s right? A. We think that your
friend Is right,
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E. M. C, asks: 1, Can you Inform me of any
process by which stoel springs exposed to the netion of
o0 water may be praventod from rosting, which willnot
Impalr the temper as galyanizing doos ? In response to
s similar enguiry some timo since you advised piating
with ntokel, Hut nlokel platiog does not protect fron
orsteel whon exposcd to sen witer or sea alr, Articles
wo plated soom to have even an increased tendency
to rust, owing possibly to o slow galyanie action. A,
Sea water (s compound that fow motals (and those are
ruroand exponsive) ean succossfully resist for a great
longth of time,  Zine and {ron are rapldly corroded.
This (s probably owlng to the afinity which ehlorine
possesson for the matallle elomonts, Gold and platipum,
the moat unaltarable of metals, aro rapldly dissolyed tn
olero-muriatio neld, where the attaoking eloment s nas-
cont ohlorine, Wo would suggost some strong teans-
parent varniah for the stoel, 9. I have boon told by s
plater that tho passage of a ourrent of eleotricity or
galvanism through tempered ateel (as (n slectro-plating)
destroys the tompor, 1n this correct, or an error? A.
Woeare not aware of any rollable experimoents on this
polnt, 8, Can you glve a rellable recips for marine
glue? A, Tnmakingmaring glue, the india rabber and
naphtha shionld be heated and agitated In # covered ves-
seluntil solution ts completo, and then the powdered
shellne added, nnd heat and stiering continued until -
quefaction has taken placo.

A, . D.onsks: 1, What is tho process of
Japanuing on fron to get o Noish 1ke that on sewing ma-
chinea? Ixthe varnlah baked on ornot? A, Japannipg
consluts merely In covering the surface of the motal
with & black varnish, Tho principal lngredionts of this
varnish are amber and ssphaltum dissolved tnofl, O
of turpontine s aftorwards added to promoto drylng.,

«Ia brongo or gold loaf used most In ornnmenting? A.
We ahould say bronge loaf, from (ts oheapucss, §. Is
there any book that gives expliolt directions for thoe
samo ? A, Ure's * Diotionary ** will glve you some infor
mation,

W. B, says: “If a gnh'nniv battery consists
of anumber of colls, ench coll containing a leadand
zine plate, with s solution of sulphate of copper, wil)
any elootriclty be genorated 1f 1 join sl the lead plates
togethor and the gino,or will T have to Join a lead to n
zino and 5o on through all the cells bafore any electriolty
will be generated? A, By jolning all the load plates to-
gethoer, andall the copper, we obtain s quantity current,
and by Joinlog tho lead of ona coll to the copper of the
next, and 50 on, an Intensity current Is produced,

E. V, asks: Is there any trustworthy means
of making benzine or benzoline non-oxplosive? A.The
dangorons nature of benzine and stmilar hydrocarbous
1s due to thelr volatility, and tho fact that thelr vapors
. form with the oxygen of the alr a mixture which ox-
plodes on theapplication of fame, We oan only prevent
this by enclosing these compounds in airtight vessels,
or by combining them to such an extent with non-vola-
tile substances of which they are natural solvents that
thelr vapors have but feeble tension. We know of
no chemical means to preserve the chemieal constitu-
tion of pure benzine intact, andyet deprive it of one of
1ty most charaoteristioc properties.

J. L. A, asks: 1, How is adhesive coun
plastermade? A, Dissolve 1 part of lainglass in 10 parts
of water;atralo and add gradually 2 parts tinctore of
benzoln. Apply the mixture, gontly warmed, to the sar-
face of thin allk, black or white, by means of & camel’s
halr brash. Glve as many coats as necessary, allawing
each to become dry before applying the next, and lastly
give the prepared surface one coat of the tincture of
benzoln alone. The sflk should be stretched on a frame.
2. How can I dissolve copper, nickel, brass, and other
metals essily, 5038 to mold them? A. You can melt the
metals named by exposing them to a strong heat, in cru-
cibles made of 8 mixture of plumbago and clay. They
can then be cast in molds.

J. B. H.asks: How can I remove black ink
stalosfrom a white plaster wall? A. Rub the spot with
s cloth dipped in & weak solution of oxalic aetd, until
the stain is removed, and then with a damp cloth. Af-
terwards rob dry with a dry cloth.

D. M. asks: What metals exg:nd on cool-
ing? A. Analloythat expands on cooling may bemade
by melting together 2 parts antimony, 9 parts lead,l part
bismuth

C.D. M. asks: What gums or equivalents
are insoluble fn coal ofl? Al The ordinary vegetable
gums, properly so called, of which gum arabic is the
type, are insoluble In slcohol, ether, and ofls. Their
action with coal ofl might properly be made the subject
of experiment.

V. R. C. asks; What quantities each of
scetate of lime, sulphuric scid, and water are necessary
to make acetone, such ss is sometimes used for corro-
dinglead? A. You have reference, we suppose, to the
production primarily of acetic scid, from which acetone
1s formed. An ordinary acetic acld msy be made with-
out distilistion by pouring €0 parts sulphuric acid, dilu-
ted with Sparts water,on well dried acetic lime, 100
parts. Digest well In a close vessel, with a gentle heat,
stirring occaslonally : and afterwards pour off the clear
liquid. Acetone 1s formed by passing the vapor of acet-
1¢ acld through an fron tube hested to dull redness, snd
condensing.

J. 0. T. asks: 1. How can I remove common
indis Ink from mechanical drawings without Injuring
the paper? A. India ink must be removed by the edge
of u sharp eraser or penknife, and the part earefully
rubbed over with aoy hard smooth substance, Fine sand
paper is slso useful for this purpose. For small errors,
It s perhaps best to paint them out with thick Chinese
‘or tiake white, 2. How can the drawings be cleaned,
without Injury to either paper or Ink? A. A good qual-
ity of fne vulesnized rubber should ¢lean your paper
without leaying dirt. Try stale bread, 8. Canthe four
roots of the following equations be obtained? 1f ko,
Liow ? «{ ;’ ;:’{1 } A. These equations involve the
Digher mathematics, ond we could not publish the solution
in these columns, A glance will show that x=2 and y=3.
4, How cun | best secure o ploce us neslstant to some
olvil engineer? A, Under the clroumstances, we ean
offor 1ttle practical sdyfce, There 18 always o falr de-
msnd for skilled and experfenced engineers, but inor-
der to start {n this, a8 well, Indeed, 85 In any other pro-
fession, the influence and ald of friends ls of incalcula-
ble advantage. You might make it & pofnt to call upon
the superintendents of rallrosds In your vicluity and
prefer your request in person for a place, or perhaps en-
deavor  gain room (o the office of some well known
eugluesr where youcould learn much of the profession,
and bes ! dos forg acquaintances which would lead to a
more luurative position,
F. M. D.asks: Is there any invention, pat-
ented or otherwlse, for the purpose of alding pedestri-

tolem, such as & spring attached to the foot? A. Devices
B0 aasiat the feet in walking have beon made.

L. K. G, nsks: 1, What isthoe idea of amal-
gamating the zing of & galvanie battery?  Caw | use
common aheot zing ? A, The object of nmalgamating
the zino {s 5 prevent the netion of the acld upon It ox
copt whon the eleotelo gurrent (s paassing, You can use
common sheet zing, but 1t will soon wear out, 9, How
oan I meke porous oups? A, The porous oups sro
made of unglazed earthenware, A pottor will probably
bake them for you, of any shape desirod, 0, Does the
aeld of the porous gup flow fnto the fuld of the zine, or
doon (tevaporato? A, In Grove's battory the nitrio nold
In the porous cup e gradually decomponed, It maoraly
comes {noontact through the porous eup with the fluld
1o the zine coll, and this Is necossary Lo sllow the pass.
ngo of the electrio current, 4, How s Bmeo's voltale
battery constructed? A, Smoee's battory conslats of o
atrip of atlver or platinuim suspendod botween two plates
of zlue, and the wholo tmmered In dilute sulphurio
nold,

G, B, G, asks: What is the composition and
mode of preparation of the enamel, black and white,
used on olock and wateh faces, and are tho lottors and
fgures printed on or put fn with a pen by hund? A,
Blaok enamel: Peroxide of manganese 5 parts, zafire 1
part, Mix, and add as required to white enameol,whioh In:
Washed disphoretio asntimony 1 part, fine gluss, froo
from lead, 8 parts. Mix, molt, pourinto water, powdoer,
melt again; and repeat thin threo or four times. Fig:
ures are put on white enamelfas on chins, while in the
“biscult "stato, bofore vitrifontion.

A, &B.ask: If there woro n hole through
the earth, and o ball were dropped 1o the hole, would
the ball everstop, or would 1t pass through and through
asn poendolum swings? B, says that the ball would
atop as & pendulom does when {t has no power to move
it, that Is, shorten its stroke every time it swings un.
tlitatops, A, Wo think B, ls right,

F. L. K. agks: Howcanl find the weight of
A s0ld ball 15 Inches {n diameter? A, Multiply the cube
of the diameter of the ball in Inches by 005286, and by
the weight of a cublo fuch of the materinl of which the
ball Is composed.

F. P. H,asks: Why does a star, seen with
the naked eye, ook frregular? When viewed through s
telescope, it appears round. A. The twinkling of stars
ls due both to the varying density of the stmosphere and
to the defectsin the eye. Stars do not appesar round
through the telescope except when the latter (s out of
focus, snd then the cause 18 obvious.

J. C. asks: How can I exterminate red
roaches? A, Take flowers of sulphur X 1b., potash 4
Oxs. Meltin an earthen pan oyver the fire; pulverize and
make u strong solution In water, and sprinkle the pl

M. T, asks: Why does coffee, either ground
or In the berry, oven 1f glowely kopt 1n s tin can, lose Its
wroma, and become Alsagroeablo and bitter? A, The
sromatie prinelples of coffes, on which 1ta flavor do-
pends,are volatile, andconsequently, unless the roasted
cofluo 1s rigldly exoluded from the alr (which s slmost
Impossible (o ordiuary vessols), the Aavor I8 soon lost,
and the bittor prineiplos, among which Is tannin, sre left
buhind. Tho bost coffes s made from the freahly roast
od and ground berry, by infusing it In bolling water for
afow minutes. The coffes should not be bolled In the
water,

W. C. auks : What 1s tungatate of sodn, rec-
ommended for making olothing uninfammable ¥ Would
It make wooden tobacco pipes uninflammable? A,
Tungetato of woda Is & compound of tungstio acid and
nodn, Tunestio nold can be readily made from the ne-
tye tungatate of lme, The compound In solution, to
which s )ittle phosphate of sods has been sdded, has
long boon used In England for the purpose of rendering
fine fabrics uninfiammable, It does not prevent char-
ring from the action of fre, howevor; Its only use be-
Ing to proyent substances burning with fiame, It would
be difloult to permente hard wood with the solution.

8. B. R, nsks: On what stuffs can the an-
{line dyes be used? How can Idye cotton goeds with
anflineblaek? A, All fabrics of silk, wool, and cot.
ton can be dyed with solline preparations. To get an
Intense black, It Is necessary to mordant In chloride of
mangancae, working the cotton in it for about an hour-
wringout well and, without rinsing, pass (nto bolling
snoda lye, holding llme In suspension. After the fixation
of the manganese salt, wash the cotton in water and
pass lnto s lukewarm chloride of Ilme bath, taking care
that the ¢hloride be not used In excess.

H. A. C, asks: What is the best manner of
sticking tinfcil to glass for Leyden jars, disks, ete.? A,
Wo think gum tragacanth will soswer very well.

P, says: I wish to be an engineer. Which
would bethe besteity for me togo to,to get inatruction ?
Is mechanical drawing taught free atthe Cooper Instl.
tute in New York? 1Is there anything of the kind o
Boston, Philadelphia, or any other large ¢city? A. You
can obtain all necessary instruction,including drawling,
at the Cooper Institute. Wescarcely think you willfind
a8 good a freeschool (n any other clty In this country.

E. B. W.says: On gnge 43 of your current
volume, W, 8. B.asks {f & block can be squared on all
sides. Itisquite common for mechanicsto 1fMirm,inthe
most positive manner, that this cannot be done. There
are a few points connected with this question, which,
not being generally understood, cause them to come to

which they frequent.

J. A, asks: How can I bronze small iron
castings? A, Take1pint methylated finish, 4 0zs. gum
shellac, X 0z.gum benzoin; put in & bottlein a warm
place, and shake occasfonally, When the gum Is dis-
solyed, let it stand in a cool place two or three days to
settle; then pour off the clear {nto another bottle, cork
{t well, and keep It for the finest work. The sediment
10ft in the first bottleis to be thinned with spirit to make
«t workable for firat coats or coarse work. It must be
strained through a cloth. Then take 3 1b. finely ground
bronze green, varying the shade as required by adding
Inmpblack or red or yellow ocher. Let the iron be
clean and smooth: take as much varnish and bronze
powder asrequired, and lay on, with a brush, Ina thin
coat, haviog alightly warmed the articles to be bronzed.
When dry, addanother coat If necessary, and touch up
where required with a little of the bronze on a pencll,
Just before It is dry, gold powder may be put on, Var.
nishover all inally.

J. A. asks: How can I separate albumen
from blood? A, By recelving the blood in moderately
deep vesselsand allowing it to coagulate, much of the
serum or albumen will separate and rise to the top,
whence (L may be skimmed off,

R. M. W, asks: What does * Patented, S.
G.D.G."mean? The paper on which I saw it came
from Europe, and I think the article patented 1s a
French or Belgian invention. A, The French authorities
require these letters to be marked on patented articles.
They stapd for * Sans Garantie du Gouver nement,"
* without guarantee of the government." 2. Is there
any patenton the rubber hand satamp? A.You can readily
find this out by examining oue. Patented articles are re.
quired by law to be marked * patented,” with date of
patent. We belleve (t1s patented. 3, Is there any suc-
cessful stump extractor?;A. We have lllustrated several
stump extractors. 4. What Isx the best compound
for printer’s rollers? A. You can make composition
rollers by dissolving with heat.in two pounds of treacle,
one pound of good glue, previously soaked a night in
water. Forgreator bardness, use more glue. 5, Is It
possible to analyze s mixture of chemicals In order to
tell what the Ingredientaare? A. Yes,

C. W. says : I had occasion to mend a topaz
ring,and 1 did It In the usual manner, using a round
stick of charcosl and lmbedding the stone In plaster of
Paria. Tho stone was a dark one and was ochanged
through the opoeration to w very light one, What was
the cause of Itschanging, and how can I restoroit? A,
We suspect thnt heat hus had something to do with the
change of color, The yollow Brazilian topag, strongly
heated, becomon rone rod, and the Haxon topa, when
gently hented, white, We nre afrald nothing can bo done
to restore the color,

H, G, B.nsks: 1. Will platinized silver do
for the nogatiye motal of & Grove battery ? 1If no, what
I8 the beat way Lo platinize 1t? Wil ftdo to platinize
copper inatead of sllyor? A, Elthor platinized sllver,
lead, orcopper will nuswer 1n Grove's battery, but 1t
must be well plated, The platinum solution used I8
the doubls ehloride of platinum and potassium, dis.
solved lna solution of caustic potast,

@, H,J, asks: 1, What nre tho wo-called
glnss curds madoof, nod how are they colored? A. You
probably woean cards glaked with soluble glass. This
can benppliadin the Hguld atate ke o varnish, When
dry, It forma o hard, glasay, transparont surface. Varl.
ous pigments enn bo used for coloring, Hee ouradyer-
tsing columnn,

J. D, guys: I produes an orange color with
bictiromate of potash, alum, Htharge, aold, and sods.
What must Iadd to despen I1t? A, “this {s a matter to

be determined by expertment, Consult some practical
chemist, who may have facilities at hand to make the
ry experl s

W. V., D, asks: How much worm surface is
required to condense & gallon of proof spirit in an hour ?
Tam told that, to condense 20 gullons of proof spirit ln
12 hours, about 180 foet 0f 234 or 8 luch copper pipe wounld
berequired. A. Thisla s quostion which we can hard-
1y dismiss satisfactorily In s fow llnes (o this column,
You shiould read the article on evaporation in Ure's
“ Dictlonary,

this err conclusfon. If a good workman will
take a try square, suchas{s commonly found in machine
shops, and commence on & block of metal say two incu-
es square, and work as close as possible,he will find that
when he has reached the fourth slde, it and theblade
of his square will not coincide. There {sa cause for
this, and 1t lays mainly In the angle of the squsre belng
a small fraction less or more than %0°. When he has
reached the fourthside, this error {n the square has been
multiplied by four, and becomes plainly visible. The
whole experiment, then, becomes slmply s delfoate test
of the square. If he will take a plece of sheet atecland
form a try square ont of it, and with this commence and
square the block, noting, when he hasreached the fourth
side, which wayhis square {s Jout, and carefully correct
It with a fine file or scraper,hie will, after several pstient
efforts, have 1t 80 nearly perfect that no error willap-
pear at the fourthside of the block. Ina word, he will
bave made a perfect try square, and with It he can
square other blocks, coming out at the fourth side cor-
rectly the first time. Thesecret of the * Impossibility
in this problem rests In the Inexsctness of tools and
workmanship ; for certainly if the four s of the

1, ¥. M.~Dark colored clay,a allicate of alumins,

J. K. 8,~Your mineral {8 walte quartz, sometimes
though improperly, called dismond. The purest variety,
which I8 crystaline and transparent, {8 used by jewel-
ars, and 1y wlso maede sometimes Into spectacle lenses,
eallod pebble lenses. Quartz s ailica, while the din-
mond s pure carbon. Quartz will scrateh and some-
times cut glase, but not with the facility of the dis,

mond,

M. I, L.~The minerals sent are oxide of iron, culefly
micsceous oxlde, so called from 1ts occurring in smayl
bright spaogles ke mies, From its gmmering, splen-
dent appearance you have probably mistaken it for sil*
vor, The other ores are galens, s valuable ore of lead,
This somotimes contains s paylng quantity of silver,
butthis can only be estimated by an analyals,

J.E.G.~1, epldote; 2, quartzite; 3, copper pyrites; 4,
sorpentine; 5, chlorito sohist: 0, carbonate of lime.

G, 8, R, anks: How ean I reduce leather,
buffalo hidew, for instance, to & pulp, which will set in-
to o hard and durable mass?—A. M. sska: How can I
find the wolght of & person’s hesd without cutting e
off?—J, V. B.anks: s there any substance with which
I can cont cardboard, to make a white alate, to be writ-
ten on with s lead pencll -G, W, F. asks: L. Can yoo
plyeme o rule for setting out circular saw teeth? 2.
How can I temper s burr for gumming out saw teeth 7—
C. P.asks: In taking Impresalons of the humay head in
plaster, I have trouble In making the halrand whiskers
stand out naturally. What can I do to remedy this ?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re
ceipt of original papers and contributions
upon the following subjects:

On the Morse System of Telegraph Signals.
By W. L.

On Utilizing Coal Dust. By J. H.

On the Preservation of Timber. By J.HM

On the Principles of Ventilation. By C.
A.W.

On Asphalt. By C. F. D.

On the Relative Attraction of the Earth and
Sun. By W. M. D.

On a Substitute for Mica in Stoves,
A.H.

On Mr. R. A, Proctor and the Million Dollar
Telescope. By S.H. M. Jr,

On Preventing Incrustation in Boilers. By E.

On Ocean Towers. By W. K.

Also enquiries from the following :

8. H.W~H.C. A.~H.8, W~H.B~W.W. A~LA.C.
—-G.8.—~W. W, 8.

Correspondents {n different parts of the country ask:
Whomakes s centrifugal clothes wringer? Who make
amoke-consuming devices for voller furnaces? Who
makes corn-shucking machines? Who makes wood-
workingmachinery bits? Who makes an Instrument,
other than the ear trumpet, for belping the partially deaf
to hear? Makers of the above articles will probadly pro-
mote their {nterests by advertising, in reply, {nthe Scr-
ENTIFIO AMERICAN.

Correspondents who write to ask the address of certain

By A.

block are Just 90¢ each, the opposite sides will be paral.
lel.

J. 8. says, in reply to L. and H., who have
dificulty fn'burning sawdust: * [ have a boiler of similar
dimensions and I burn my sawdust successfully. Iuse
& fan (costing only about 12 or 15 dollars) of ¥4 Inches di-
ameter, with é inch wings,driven at 1,000 revolutions per
minute. I also employa trunk made of {nch boards to
conduct the blastinto the ash pit. [ use s grate bar
which is lighter than the common bar, with the spaces
(3% Inch) running crosswise snd of zigzag shape. I use
also a little wood or slack coal to keep the fire golng.”

A. J. K. says, in answer to J. W. B’s query
s to calculating machines: There are machines which
add, divide,subtract, and multiply six figures into six
figures, * 1 used one In San Francisco. There are two in
use {n that clty now. They are manufsctured in Paris,”

J. C. says, in reply to J. F., who inquired’
about a certaln clock with a glass dial on which the
hands turn without any spparent motive power: * I be-
lleve the timeplece is nothing but Robert Houdin's
olock, which works as follows: At one end of each hand
there 1s a large disk; these seem to be only counter-
pofses, but, In reality, they contaln concenled watoh
movements, which, working on the center by means of
appropristelevers, canko each hand to move on the dis)
and mark the correct time tn & mysterfous manner. It
J. F.looks closely on these disks, he will probably see,
on some part of thelr surfaces, squares, used to wind
them up with a key, 1ike an ordinary wateh.*

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

C. L, McO, & Co.~Your spectmon Is galons in quarts.

H. M, H.—Yourspecimens contalu copper and (ron.
2and dcontaln carb te of coppoer and copper pyrites,
Nollg white pyrites. No, Sresembles quarts snd white
pyritea.

E. G. A —=Your spepimen did not resch us, Send us s
small sample,

T. M, B, —This {8 & specimon of earthy ohlorite, con.
slating chiefty of sflloa, magnosin,aloming, and oxide of
fron, The term chlorite 18 derlved from o Grook word
meaning green, on account of the grooulah appearance
of the mineral, Itfsof no veonomical importanoe, sl
though the compact varlety was employed by the Iadi-
ans for pipes.

J. W.—Your speclmens are ochers, that Is, clays
charged with oxide of lron, to which thelr color is due.
The red espectally secma to bo & valuable mineral paint,
You should correspond with some one who Is interested
In the use or sale of such articles,

8. B, B.—Your mianeral Is decomposed hornblends,

J. W, Jr—~The enclosed s blue clay, a silicate of alu-
mina, When clay burns white, It Iy used (o the mano-
facture of white earthonware,

R, M. L.—Your minoral 1s specular oxide of tron.

8. 0, ~Clay contalolng wuch free silion sod brown ox-

de of Iron,

s, or where specified articlesare to be had,
8120 those having goods for sale, or who want to find
partners. should send with thelr communications an
amount sufiicient to cover the cost of publication under
the head of * Business and Personal** which s specially
devoted to such enquiries,
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Index of Inventions

FOR WHICH

Letters Patent of the United States
WERE GRANTED IN THE WEEK ENDING

January 13, 1874,

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

Adding machine, C G.Spalding,......
Alarm, electric ship, J, B. Andrews..
Aunger, Ladd snd Grover..eeeaan,.n
Axle box, venlele, E, L. Kinsley,.
Bag fastener, 8. Welllngton, ...
Baton, pollceman's, Clark « al..
Beam and rafter, H. O, Luedeke,
Bed bottow, spring, A. W. Hight
Bed bottom, spring, S. H, Reeves
Billlard otislk holder, J. Plunkett. .
Blind, fnslde, J. H. Voorhees,.,
Holler, ateam, R, J. Gould,.......
Bolt heading machine, J. R, Abbe,..
Bottle washing machine, C. W. Farclo!
Hracket, shade roller, A, 8. Dickinson,
Rrldge, R LONG, oo oivaaansaasnsnsnnnsasss
Bridge baluster, fron, Sellers of al. (r)
Bridge truss, B, F, Grabam. ..
Bridge, truss, Patterson of al...
Dridgo, tion, A. B axrenanseananennse 140,425
Bucket, windlass elevator, J. P. Chrlatonsen. .., 146,815
Bucket, holsting, T. Eaton... o M650
PBuokle, harnoes, G. Rleger, .+ 146,361
Bucklo, harness, A. Walker,..,. R LT R T
Buggy top, slat iron, English e al o 10,0
Burlal casket, 1. Charles, ..., v 140,880
Can opener, Patllard et al,
Car axle, W, H, Wright.....
Car axle box, W. A, Drippa,
Car brake, T, Campbell, ,,
Carcoupling, D, A, Balnter.
Car coupling, T. B, Jackson
Car coupling, Morgan et af.,
Car coupling, J. Kobertaon, Jr,
Car coupling, 8.8, Sartwell, ,,
Car coupling, G. D, Splelma
Car, stock,J. B, Calkins.,,
Carbureter, 1. L. Carr.

Carbureter, H, Jungitng.
Carbureter, C. L. Vasques,,
Carrlage, child's, J. L. Brown,.
Chalr, folding opera, T. J, Close.
Chandeler, L. Hull...,...00ienrenenns

Check, composttion, W. Sanderson




Loom shattle, J. RIgKHY. ...

Srientific

Amierica,

108

_ Ohurn power,G. W, Rennolds, ...
Clotn measw 1';&::;1'&»&0:.. ped
thow Arsor, L G, DOOI ..o

how deyer, revolving, M, A Bogart., :::',:;
Clutet, A. 1, and O I RACO. aveussranss o oy
"o, compresston baain, 1. T HATASR.,....oo..- WIATH
Mm;ml.‘.. 0. ﬂmhm .. :: “.:‘"
Carr UOAT0
Qarmants, oto. . :
‘Dyeivg oo 146,820
Bgg carrier, Mitchell & Darnett. o.e.-.oe %201

Eloctrical register, N honmu....:: 146,40
m‘muﬂuml.l Passatl,......... 116,30

Fenee, Tar
Fenderfr e, €. .
Filter, water, FItts & DAvIE e
Fire arm, brooch Tonding, Fuas & Wook,
Fire arm, brevch 'ludd.lnn. :n l?..;l“rb (G
e arm, breseh Toading, J. L, Raub..,
M'u‘. her, J. D“h::ﬁ it
Flah, and cooking, L. Herreshoff, ., .
m. attachment for, T, Creveling...... 148,381
Jases from offal, ete., treating, J. J. Storer.....
Gasometer, J. 11, Haywood a
Gate, antomatie. D, CIArY oo
Generator, sectional steam, J. J. Rooper.
Graln regtator, F. O, Burchell...oooiee
m. tack, G, 11, Ryer....
Harvester, Maddock & Selzer......
Hiat tip, oroamental, T. W, Bracher,
Hat tip and lining, T. W. Bracher..
Hay derrick, C. H, Kirkpatrick....

. 146817
. M64T6
o HEAN
o HEATS
o 6365
o 16309

Hay rack, D, N, Webater.... 15407
Hay unloader, M. A, Dilloy... « 146,488
Heater, fire place, W. L. Phillips... . HBAT

Heater, roglster valve, G. H. Tuoker,
Hotsting machine, G. C. Tlmpe....
Hook, trolling, T. £. Fitzgerald.
Hub borer, A, 0. ADDOtE. . ooveiiirirnnnn
Hydrant for watering stock, J. Compton
1ak pad fountain, F. J. Coutant.........
Key, extenslon, W. T, Munger......

Legging, knit, G, M. Gerashyme, cueevevarnass
Lock, permutation, C, C, Bli, .. o 1643
. 10302
Loom temple, J. C. Thickins.. .. ;
Lumber dryer, H, E. Wells...
Lumber, ote., sieaty, €, R, Tayl
Maguet, eloctro, f1. Fontaine.......
Martle catting machlue, B, F, Blakely.

ML, distutegrating, W. Denmesd. ........ uesH
Mineral water apparatus, Kennedy ef al.. o 146,461
Mitering wachine, J. H. Rowland......... 146,403

Mocessin, G.F. Parker....... sevesve

Molding, embossed giit, J, Gechwind
Nippers, vest for cutting, 5. F. Leach...
Noodies, making, J. Baumgartoer,
Nut lock, G. C. Toomas...........
Nut Jock, W. M, Watson,...,

Oll cup for steam eagines, B, 8. Famsett........
Oraumentisg molded articles, W, Sanderson..... 146479
Overshoe, G, Watkinson ............ Sevasse SN 146,406
FPacking, platos rod, C. IL Fuller.,. -+ 146,359
FPadiock, ete., T. Slaight.......
Paa, trylag, 8. Bryaat, ..
Paper bag, L.C. Crowell.........
Paper bags, making, W, Webater, ........

Paper feeding apparatas, J, JI. Darlington
Pavement, concrete, G. Bassett
Pavemest, lron, J. Vanderoar

Piano action rall, T. Kater..,
Flaniag machine, 8. A. Woods,
Fiznter,corn, G.D.Haworth..
Plsster.corn,J. Kelly......

Planter, corn, L. Roerig. .
Pisater, possto, J. B. Fhelp
Planter, seed, W, 8, Barton, o .
Planter, seed, L. J.Cordin.........0cuveseeiennncnns LR -
Plow, scraper, and chopper, H. W. Ramfelt,
Pneamstic apparatas, bydro, W. £. Prall........
Pocket book safety attachment, J. Tront......... pLL R
Pocket books, ete.,securtng rings to, T. Schimper 146,481
Press, baling, B. E. Cole........v.cuvreennnennnnnnnns pELS L)
Fress for fiah, bects, etc., J. B. Herreshof......... 145 838
Printiog prese,J. L. Flrm,..... - 186400
Pranlog shears. J. J. Ellls,, e 16,009
Pamp, E.J. Delatiey................ .o JO6523
Parifier, middliags, D. 8, Mackey. wee 16454
Parifer, middiings, C. Sigmund. ., .es 106,485
Bafy, life, N, I BorgfeMs, .. .. WEA6
Raft, e, G. Clark... ......... ... 146010
Ballroad switeh, J. B, Schofield. ......... woo 146964
Rafiroad tauks, valve for, U, 8. Webber, e 6T
Raliroad tie, G. D, Blaledell..,........... «es 146,076
Rake, horse hay, C. 0. Luce,....... «es W6247
Rake, horse hay, C. 0, Luce. .., e W68
Rake, bores hay,C. 0. Luoce,........ " -ee 6349
Refining petrolenm snd other ofls, B, Schal - 146,405

Regulstor watsr supply, A, I, Harels, .. ors 146,985
Betn bolder, L O, TG, .000vvsennns von 146401
Eafe, bargiar proot, W. Corlles.,...... .o OS82
Safe, kilchen, J.B. & J. M, Iarrison. soe 146,390
Eaat holder, J. T, Craw.......ooovvninns e H6AM
Saw gumining machine, T, §, Jackeon,, « Woan
Bealea, platform, T. Falrbanks, (1)...... : 5,7
Selssors, C. M. Jothawon,....,,.... " uq.m
Self otling bolster, J, 1, Walls, J Y m'm
Eewiog machine, A, Mons...,..... ’ 146:u4
Sewing mackine, B, Beriboer, 3reiccinnnnnninnns 146 4%y
Bewing mschine button holer, Howard ot al. .. o™
Bewing bine raMer, L. Scwulty. ..., . 140452

Rewing machine tucker, F.'W, Rrown,,
Bhoe, E.8haw. ......,.
Hoow plow, J. 3. Geay.....ouinssnnn, e
Bpark srreater, Richards & Mean), (r),,
Spindle, banding, D. Hussey

vee HOITT
oo 10004
« 160
o BT
» 16
» Mo

toisaiiesssss
Btervotype plate, M. J, Hughes, ., ..., o ::f;:

stone tool, T, Joyen......... i
Stove, gas, J. MeKeozle, ., " ::m
Stove grate, J. 1, Huaot ..,

e,
seove, hesting, M. B, Mason m‘::
Stud sud button fastening, P, H, Long veo 106004
suspenders,J* W B, ..o, LUOAM

Lee MBAG
woe MOS0
s MOAD

. 140,834

Tolograph relay, 8. I, Lombard......ooinnes
Thlll soupling, L. Loe.oou s
Thill soupling, B, ll.l\\'a:-cl‘.l.
Toy wind wheel, J. Hagatrom, o
Trunk stay, M. F, Eble....oo :::z
w0, W, Grofory . censesssnancensssienss g orenves 1404

Tablog, manufacturing metal, Quadiing & May... lw,nlb'u
Tyren, mnohine for bonding, Mo B, Flynn. ..., 140,820
Valve and link mwotion, out-off, B, G. Thomas
Valve for rallrond tanks, C. 8. Wobher. ...

Valve, snfoty, Cano & Balllle,,ooieanes
Varnish, tndis-rubber, . Floley.
Velitele axlo box, E, L. Kinsley.

wor MO8
vor MOATY
vos HBAL4
oo 1A00ST
o 1050

« 148,340

Volocipede, A. A, Hoffman......

Vessel fonder and protector, C. Wacker, cor 14040
Washhoard, J, A.Cole....... PEsaspuasn ver HOARS
Wash! hine, J, P. Thomp . o5

o 10,008
vor 140000
A LN )
cessennaees 146410

Washing machine, W. H. Welch...
Water meter, Nleolas & Chamon..
Well cleanor, A, W, Richaras,.....
Window o J. 0. Thomp

APPLICATIONS FOR EXTENSIONS,
Applications have beon duly fited and are now pending
for the oxtension of the tollowing Lottors Patent, Hear:
ngs upon the respoctive applications are appolnted for
the days herelnaftor mentloned:

27808 ~Rerrroron.~I, P, Frink. April1,

27,001, ~HanvEsTING Maoumye.—M, Hallenbeck, April 1.
.08 ~Frxor MARKIXG Macnixe.—J. Moore «f al. Ap. 1,
088 - GRAIX RINDING MacmINE~D. W, Ayres, May 6,

EXTENSIONS GRANTED.
26,500, ~TINWARRE MAKING MacuiNg,~8, J. Olmsted.
208 (whole No. 81,98) —~Fane Box.—J.B. Slawson,

DISCLAIMER.
S0, ~Trxwane MAxiNe Maomse~—~S. J. Olmsted.

DESIGNS PATENTED.

T ~Warcn Cases.~L. Bushnell, New Dedford, Mass,
TI05. —BorTLes,~A, Mlohnel, New York olty,

T06.~ BaTn Tons,—J. L, Mott, Mott Haven, N, Y,

A0 =Proryns Fraxe. —E. Ronsud ef al,, New York elty,
TAM ~Canrrr.~T, J, Stearns, Boston, Mass,

T =PaoniNG Box . —8, F. Whitman, Philadelphia, Pa.
TM0~TanLx Casren Haxpues,—H, C. Wilcox, West
Meriden, Conn,

7ML ~Caxe ox Frurr Basxers.—H, C. Wilcox, West
Meriden, Conn,

TRADE MARKS REGISTERED.

1500, ~PHARMACRUTIOAL PREPFARATION,—J. Cararick,
New York elty.

100, ~8unre ~W. H. Cole, New York clty.

1,997, —~Tonacco, x10.~F, Miranda, New York ctty.

SOHEDULE OF PATENT FEES,

On'eAch COYORL. vivsiriererinsrssrsnnasnansensnssssesr 10
Onoach Trado MATK. .ocvviiiincinrvensncsnsnesaens eSS
On 0ling each application for o Patent (17 yoars), 813
On tssuing each original Patent..... . 0
On appeal to Examiners-in-Chlef...
On appeal to Commissioner of Patents, .
On spplication tor Relssue............... .
On appliestion for Extenslon of Patent.
Ongranting the Extooslon...cccvvivennnss
On filluga Disclaimer.....................
On an spplication for Deslgn (33 years)..
On application for Design (7 years)...... 4
On application for Design (14 years)............ e B30

{Speclally reported for the Scientific American.]
CANADIAN PATENTS.

LisT OF PATENTS GRANTED IN CANADA,
JANUARY 23, 1878.

3,054 ~H. M. Baker, W, F. Stoneand J. H. Vermilys,
Washington, D, C., U. 8., assignees of G. W. Hunter,
same place. Improvements on sewing machines, called
“Hunter’s Sewing Machines.” Jan. 23, 1574
3005 ~J. Pratt and A. Roy,Montreal, P, Q., assignees of
J.Goullloud, same place. Nowrelles ef utiles amelior-
ations awx mach nes a tisser lex corsets, ies guetres, ele.,
called ** Temple Entraineur Ameliore.” New and use-
ful improvements Io machine for weaving corsets,
galters,ete, Jan. 39,1574,
8066 ~H. Martin, Chiesgo, INl., U. S., M. H. King, Spring-
field, Hampden county, Mass., U. S. Improvements
on brick machines, called “ Martin's Brick Machine.”
Jan. 13, 1874,
8057 ~E, N. Randall, West Troy, Vt., U.S., and G. E.
Draley, same place., Improvements on milk vats,
called * Raudall's Improved Milk Vat.” Jan. 23, 1874,

HOW TO OBTAIN

Patents and Caveats

IN CANADA.

ATENTS are now granted to inventors

In Canads, without distinction as to the nation.

ality of the applicant. The proceedings to obtaln

patents In Caunads are nearly the same as In the

United States, The spplicant {8 required to fur.
nish & model, with specification and drawings in dupll-
oate, 1t Is also necossary for hWim to sign and make
affidavit to the origluality of the invention,

The tolal expense, In ordinary cases, to apply for s
Canadlan estent, s §35, U, 8. currency. This lnolodes
the goverument fees for the feat five years, and also our
(Munn & Co.'s) charges for preparing drawings, specifl.
cations and papers, and attending to the entire bustness,
The holderof the patent {s entitied Lo two oxtensions of
the patent, each for five years, making Oftecn yoars
in all.

If the Inventor assigns the patent, the assignens enloys
all the rights of the Inventor,

A small worklog model must be furnishod, made to
any convenlont scalo, The dlmenxions of the modol
shiould not exceod twelye Inches,

If the tnvention conslata of a composition of matter,
aamnples of the composition, and also of the severa) in
gredients, muat bo farnistiad,

PParsona who desirs to apply for patents fn Canada are
requented Lo send to us (Muxy & Oo.), 0y OXpross,
model with a desaription,fn thelr own [AtEUAEE, Ao w-
1ok the merits and operation of tha inyention, remitting
also the foes as above for suoh term for the patent as
they may elect, Wa will then mmediately propare the
Arawings and specification, and send the latier to the
applicant for his examination, siguature, and aMdavit,
It requires from four 1o twolve weeks' time, afier com
pletion of the papers, Lo obtata the declsion of the Cans.

heek, draft, or
disn Patent Office. Remit the fees by © 7 “

Yostal order, Do not send the money In the box with
model, Give us your name in full, middle name ineluded

Invontions that have already boen patentod |ln u;:
United States for not more than one year may aiso
patented tn Canndn,

On fling an application for A Canndian p.uum.. l‘t:’t
Commissioner causes an examinntion as to the novc; y
and utility of the tnyention. If found lao\dnnn:l‘: |:r
of those particulars, the application will bo rejonted, :
which oase no portion of the foes pald will be returne
Lo the applicant,

Inventors may temporarily secure thelr Improve-
ments in Canada by Nllng capeals; eXponse thereof, £
In full,

For further information about Canadian patents, as-

signments, ete,, address MUNN & 0".-&
37 P ow Vork.

VALUE OF PATENTS,

And How to Obtain Them.
Practical Hints to Inventors.

ROBABLY no investment of a small sum
of money brings a greater return than the
expense Incurred 1n obtaining s patent, even
when the invention {8 buts small one, Large
{nventions are (ovd to pay correspondingly
weoll. The names of Blanchard, Morse, Bige-
low, Colt, Ericsson, Howe, McCormick Hoe,
and others, who have amassed immenso for-
tunes from thelr inventions, are well known.
And there are thousands of others who have
vealized lnrge sums from thelr patents,

More than Frery THousAxp inventors have availed
thomsolyes of the services of Muxx & Co, during the
TWENTY-S1X years they hava scted ax sollcitors snd
Publishers of the SCIENTIFIC AMERIOAN. They atand st
tho hend 1o this class of business ; and thelr large corps
of ossi ts, mostly sel d from the ranks of the
Patent Office: men capable of rendering the best service
to the (nventor, from the experfence praciically obtained
while examiners {n the Patent Office : enables MUNN &
Co. to do everything appertaining to patents BETTER
and oueares than sny other relisble agency.

OW TO ity
AV PAT EN TS e

ry letter, desceribing some invention which comes to this
office. A positive answer can only be had by presenting
a completeapplication for a patent to the Commissioner
of Patents, An application consists of & Model, Draw-
Ings, Petition, Oath, and full Specification. Varfous
official rules and formalities munt also be observed. The
efforts of the fnventor to do all this business himself are
generally without success, After great perplexity and
delay, he (s usually glad to seck the afd of persons expe-
rionced (n patent business, and bave all the work done
overagain, The best plan is to solicit proper advice at
the beginning. If the parties coosaited are honorable
men, the inventor may safely confide his ideas to them ;
they will advise whether the improvement is probably
patentable, and will give him all the directions needful
to protect his rights.

To Make an Application for a Patent,

The applicant for a patent should furnish a model of
his Invention if susceptible of one, although sometimes
it may be dispensed with; or,{f the Invention be a chem.
ical production, e must furaish samples of the ingredi-
ents of which his composition consista. These should
be securely packed, the inventor’s name marked on them
and sent by express, prepald, Small models, from a dls
tance, can orten De sent cheaper by mall. The safest
way to remit money,ls by a draft or postal order, on
New York, payabile to .by orderof Muxx & Co. Persons
who live In remote parts of the country can usually pur.
chase drafts from thelr merchsnts on thelr New York
correspondents.

How Can I Best Secure My Invention?

This is an inquiry which one lnventor naturally saks
another, who has had some experience Ih obtalalng pat-
ents. His answer generally 1s as follows, and correot :
Construct a neat model, not over a foot in any dlmen-
slon—smaller if possible—and send by expross, prepald,
addressed to MUNy & Co., 37 Park Row, togother with a
description of its operation and merits, On roceipt
thereof, they will examine the invention ure!nlly..u:d
advise you as to Its patentabllity, free of charge. Or, if
yoa have not time, or the means at hand, to construet »
model, make as good a pen and ink sketeh of the Im-
provement as possible and send by mall, An answer as
to the prospect of a patent will be recelved, usually, by
return of mafl. It Is sometimes best to have & search
made at the Patent Office ; such & measure often saves
the cost of an spplication for a patent,
Preliminary Examination.

In order to have such search, make ont s written de-
scription of the Invention, In your own words, and a
pencell, or pen and fuk, aketeh, Send these, with the fee
of #5, by mall, addressed to Muxx & Co., 0 Park Row,
aod in doo time yon will receive sn soknowledgment
thoreof, followod by a writton report In regard to the
patentabllity of your tmprovement. ‘This spooial saoarch
Is made with great caro, among the models and patents
at Washington, to ascertatn whether the tmprovement
presented {s patentable,
Forelgn Patonts,

The population of Great Britain s 11,000,000 of France,
§7,000,000; Belglum, 5,000,000; Austria, 56,00000; Prassia,
40,000,000 and Rassia, 70,000,000, Patonts may be securea by
American citizens (o all of these countries, Now Is the
time, when business (s dull at home, to tako advantage of
thoso Immense forelgn Nelds. Mechanleal limprovements
of all kKinds are always In demand 1n Kurope, Thore will
noverbe s batter thne than the prosont Lo take patents
abroad. Wehave rellable business connsotions with the
principaleapitals of Europo. A large shisre of all the
patonts sooured In forelgn countrion by Americans are
obtalned through our Agenoy. Addross Muxx & Co,, 7
Park Row, New York, Clroulars with full lnformation
on forelgn patents, furnisted froe,

Cavonis,

Persons desiring to file a oaveat oA have the papers
prepared In the shortest time, by sonding & aketeh and
description of the lnvention. The Government fee for
A CAVEAL (2 310, A pamphlet of advice regarding applica
tous 1or patents and eaveats Is furnished gratis, on ap-

plication by mail. Address Muxx & Co, 37 Park Now,
New York.

1
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Value of Extendod Patents,

DId patentoes roalize the fact that thelr inventions srs
llknh‘::ho more productive of profit mn#

patents were granted, wo think more wonidavail the
welvenof the extonston priviloge. Patentsgrantod prior

of tho faventor, or of his loles In cade of the dessass of

dayn bufore the termination of the patent, The extende

time intren to tho benefit of the fnvautor, the ssslgnous
under the rat term having no eights under the oxtension
excopt by spectal sgreoment, Tho Government fon for
an extension i §100, and It Is necessary uﬂm
sfonal service be obtalned to conduet the business before

‘tho Patent Office, Full Information as to extonsions
may be uwﬁuwunmam. ¥ Park Row Xew

York.
Trademarks.

Auny person or firm domiciled in tne United States, or
any firm or corporation residing (n any forelgn country
where stmilar priviloges are extendod tocltizens of the
United States, may regiater thelr deslgns and obtain pro.
tectfon. This e very Important to manafactarers fn this
country, und equally wo to foregners, ¥For full partiou.
1ars addross MUNN & Co., 87 Park Row, New York,

Donign FPatents.

Forelgn dealgnen and manufacturers, who send goods
to this country, may secure patents here upon thelr new
patterns, and thus prevent otters from Gbricating or
solling the same goods fn this market.

A patent for a design may be granted 1o any parson
whether eltizen or allen, for any new and original design
for a manufscture, bust,atatue, alto relieve, orvas rellef,
any new and original design for the printing of woolen,
sllk, cotton, or other 1abrics, any new and orlgloal (m.
pression, ornament, pattern, print, or plcture, 1o be
printed, psinted, cast, or otherwise placed on or worked
into any article of manufacture, 3

Design patents are equally ss importaut to citizens as
to forelgners, For full particulars send for pamphlet to
Muxx & Co., 5T Park Row, New York.

Coplos of Patonts,

Persons desiring any patent lssued from 1836 to Novem
ber 26,1867, can be supplied with ofticial coples At a rons.
onable cost, the price depending upon the extent of draw
ings and length of specification.

Any patent Issued since November27, 1567, at which
time the Patent Office commenced printing the drawings
and specifications, may bo had by remitting to thisof
fice §1.

A copy of the clatms of any patent issued since 18%
will be furnished for §1.

‘When ordering coples, plesse to remit for the ssme sa
above. and state name of patentee. title of Invention.and
date of patent., Address Muxy & Co.,Patent Solicltors,
S7Park Row, New York.

Muxx & Co. will be happy to see inventorsin person
at thelr office, or to adyise them by letter. Inall cases
they may expect an Aonest opinion. For such consulta-
tions, opinions, and advice, no charge is made. Write
plain; do not use pencll or pale Ink; be brief.

Allbusiness committed to onr care, and all consalta-
tions, are Kept secret and strictly confidential,

In all matters pertalning to patents, such as conducting
Interferences, procuring extensions, drawing sssign-
ments, examinations into the validity of patents, etec.
special careand attention is given. Forinformationand
for pamphlets of tnstruction and advice,

Address

MUNN & CO.,
PUBLISHERS SCIENTIFIC AMERICAN,
OFFICE IK WASHINGTON~Ceorner F and 7tk
Streots, opposite Patent Office.
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HEAD QUARTERS FOR
“ DEAD STROKE " POW it HAMMEKS.
“PHILADELIPATA * HYDRAULIC JACKS
WLITTLE GIANT® INJECTORS.

ROWBRIDGE'S TABLES & DIAGRAMS

nl.llur 1o
NON-CONDENSISG ENGINES AND BOILERS.
The Tables comprise a liat of aver 1,000 engines of
owers {rom 8 horse.power 10 550 horse power, .Ivlu{
rbe pressuro of steam, degree of expansion, number o
revolutions, &¢., expenditure of steam, and cost of
OwWer per yoar, &e.
¢ Toblelroz Bollers of varions types sre glen, with besl
working ¢lmensions and amount of water eash boller
will evaporate in an hour, &c,
Boiler Explosions and Safoty valves are also dis
cassed, and a new and stmple lmprovement (o the safely:
Yalve Jucnbrd.
P l,l‘ml.;’um'.:’ 'no...‘ gars
ablished and for sa K -
JOHN WILEY & FJS. 15 Astor-place, New York,
TO CAPITALISTS AND MBO%ANIQ‘S.
We offor, for anle, & part intorost in the Jefterson City
Iron Works, Loosted at Jefforson Clty, Mo. Works now
within past three years, Cspacity suflielent for 180 lnel}
with a well ostabliahed trade, ..‘1““ to full °"\'°.°"‘v N
Works, ‘Tho goods made conslst 1 part or THE H A
BALLD l(l(A(l' It & MOWER, THE MISSOURL GIA A
DRILL, our »m.w-uum-lsv, SULKY HAKE, .lnlun
1ne of COOKING and HEATING STOVE-, sod & Mr‘!(
JONBING nud REFALR trade, %, Louls, 155 milos .
being our noarest competitor,  Willxall s wbird or & 'h
fnterest, or make & 8100k Co,,and sell to good men such
amount as destred, Partion who desire (o invest jn m‘b'llv
nfacturing 1o the West will rarely bhave sucl & '-wﬁ\'l-
uplmrlunrl’ for prompt returis, LIBKERAL ¢ ¢
DENDS GUARANTER. Hennon for selliong, want o
Capltal to push business equal to demiand, A Uress
BODINK & LONMAN, Jefforson vity, Mo,

TORTGINAL
Schaeffor & Budenberg.'
! y , (e ¢, Bteam, By
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\‘ ONEY—~WAGES~To all having spare

1 time; #4010 $12a day 1 something now pleulnll

honorable ; large profts § o elsks ; home or ahroad § llls
orovening i thousands making monoy. Particolars an
samples (really worth hl) free Address cow York

F. M. REED, 159 $th 8t., New .

\n\'unﬁnnus should send 1o Gro, P, Rowsty & CO.
N4 Park Bow, X, Y, for their Bghty page Fam,
contalutng lists of X000 nowspapers and estimates, shows

lug the cost of advertising, Malled free to all applicants
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BAIRD'S

.@. | \

F0R PRACTICAL MEN.

ALy new, revised and enlarged Catalogne of PRACTI-
CAL AND SOIENTIFIC BOOKS—0 pages, 8vo.~will bo
sent, free of postage, to auy one who will r'avur me with

his nddress.
HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia,
0

Unrivalled Scientific &
Practical Books.

The Practical American Millwright and Miller,
By David Oraik., Ilustrated by nuuerous wood en.
gravings and two folding plates. SVO....oveieiinns $5.0y

A Treatise on the Manufacture and Distilla-
Intion of Alcoholle Liquors, Translated and cdited
from the Freuch of MM. Daplais Alné et Joune, By
M. MoKennie, M.D, Illustrated by 14 folding plates
and several wood engravings. T8 pp. 8vo....... $10.00

A New and Complete Treatise on the Arts of
Tanning, Currying, and Leather Dressing. 8y Prof.
pussauce, Chemist. Ihustrated by 212 wood engrav-
NBS. BYOL  stsseancvasasnns S $12.60

General Treatise on the Manufacture of
Every Description of Sonz: Comprising the Chemistry
of the Art, with Remorks on Alkalles, Saponitdable
Fatty Bodics, the Apparatus necessary in o Soap Fac-
tory. Prae¢tical Instructions in the Manufacture of
yarious Kinds of wuphmo Assay of Soups, etcimud',
¥ $10.

1. H. Dussauce. Ilustrated. Svo.......... <
A Practical Guide for the Perfumer. By
Prof. H. Dussauce. 12mo......... e uaNve e Sedsbeans $3.00

A Practical Treatise on the Fabrication of
Matches, Gun Cotton and Fulminating Powders. BS
Prof, H. DuSSauco. 12MO0...ccveesrsrrrnsssnnsnanneas $3.0

A General Treatise on the Manufacture of
Vinegar. By Prof, H. Dussance. Ilustrated. 8vo. .00

A Practical Manualof Chemical Analysis and
Assaying; As applied to the Manufacrure oﬂ:;on from
its Ores and to Cast Iron and Steel. By DeKoninek,
Dletz and Mallot. American edition, Edited, with
Notes and an Appendix on Iron Ores, by A. A, Fe&i
quet.

The American Dyer. A Practical Treatise on
Coloring Wool, Cotton, Yarn and Cloth, Illustrated
by 94 Samples of Colored Wool, Cotton, etc. By R:,H_,_
Gibson. NANTdabaes se RN 312,50

A Practical Treatise on the Manufacture of
Worsteds and Carded Yarns. By Charles Leroux. Illu
trated, SVO......... A O R R B TR S G £35.00

A System of Chemistry Applied to Dyein%6
By James Napler. Edited by A. A, Fesquet. 8y0..85.

Gleanings from Ornamental Art of ever,
Style; Lrawn from Examples in the British, Sout
kensiagton, Indian, Crystal Palace, and other Mau-
sourms, the Extibitfons of 1551 and 1862, and the best
Eoghsn and Forelgn work, In a suries of one bundred
exquisitely drawn Plates, contalning many hundre
oxamples. By Robert Newbery. 4to.............815.00

8™ The :bov:. or ;ﬂ’ ?n;_r Books, sent by matl, free
ot poatage, at the publication prices.

My new ana enlfmeu CATALUGUE OF PRACTICAL
AND SCIENTIFIC SBUOOKS—% pages, Svo.—sent, {rce of
postage, to any one who will furnisa his aaaress.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philsdelphia.

Wood-Working Machinery Generally

alties : \\'ﬂod:‘orth P&luen.?ﬂ&,;r‘t;giglig:hf:‘mg.

(il ause. S t .

snd WA Do ARLES DUSS & SOX, Mariboro', N. H.
Send for Clreulars.,

IGHT GREY IRON CASTSIN(?IS( m‘:&i t::
b e PSR U6 ME3n Founders, Pittaburgh, Ps.
. BABLITTMETAL.
Dealers and Consumers send for

rices to the Manufacturers.
VAI&JZEH & TIFT. 103 £. 34 8%, CINCINNATL
T Yicase wention tls paper.

HE DESIGNING AND CONSTRUCTION
OF STORAGE RESERVOIRS. By Arthur Jacob.
20, SURCHANGED AND DIFFERENT FORMS OF RETAIN-
R cleho Soren: I, boards: e coch
© es. 0. % D .
oo CHOe BTV AN NUSTRAND, PUBLISIER,
28 Murray St. & 27 Warren St., New York.
4% Coples seut free, by mall, on receipt of price.

UBSOIL PLOW—The patent for a ver
u‘l’ublnwlmproumcnl In{s&.oo.l‘lul:lho:‘l {:: x;a. ‘e
cheap, consequence o L) -
::go. r‘gr further pariiculars, sddress MRES. JANE
N. CARLETOXN, Pomeroy, O.

INVENTORS, ATTENTION ?—I want sev-
eral small articles, of real value—tio msoufacture
sud tntroduce in Western States—on royalty, Satls-

BT, LB o A1 bk Bl ow York.
HUSSEY'S NATIONAL

Cottage Architecture.

New and Original Desigus, Workin
scale Drawings, snd Detalla for al
: Styles of lo ced Houses, with
specifications and Cost. Just Pub-.
ished, Royal quarto. Post-pald, §5,

WOODWARDIS | 1,000 WoRkIxG DEAWINGS.

SATIONAL gaane; Detalls,

ARCHITECT | e Biiaarst

120 e euannnnvansrassasansnsssacescanneaannsan

8

MONGIZGNE SATIONAL s o o

T
ORANGE JUDD CO., 245 Broadway, N.Y.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

¢ celebrated Gresns Je Cut-Off Rogine ; Lowe's
Rwu'l‘ah? and ¥l e'ﬂ.‘;?... Flain Slide Valve Sta.
tlonary, Holsting, and Portable linnnu. Bollers of all
ds. o Mil) Gesring, Shafung, &o.; Silk,
w, Oakum, g, Rope, Flax,und Hemp Machinery.
? or the Ne ven Manotscturiog Co.'s in-
001:! or Judson's Governors ah Stop-Valyes:

.

(1! oy-Blogks,
LBEW Jegagy: ToV YORK

| Niagara Steam Puwnmp.

CHAS. B, HARDICK,

23 Adnms at,, Brooklyn, N, Y.

The HAWLEY KILN

for burning brick, tie, pottery, &o.
rosults, avolds Inferlor stock ;
tine.
howme or abroud, nddress

Bt

Produces uniform

saves fuel, labor and

European Patonts obtalned. For privilegoen nt
A, . MORGAN,

108 Falton 8t,, Now York,

T
VJX‘]:l A

g NEW CATALOGUE FREE,

Small Tools of all Kinds; nlso GEAR WHEELS, parts
of MODELS, and materialp of all kKinds.
Small Lathes, Englnes, !:lldn Resty, &c

Costings of

&e.
F00DNOW & WIGHTMAN,
2 Cornhill, Boston, Maxs,

The Americnn Turbine Water
Wheol

ool
Recently improved und submitted to
thorough sclentific tests by James
Emerson, showing the following use-
ful eftect of the power of the water
utilized, belng tho bighest results ov-
er known,

Percontage of Part Gate: 3, 50,08 ;
3, 69,643 5%,78.78; X, 82,681 ¥, 82.90,
Per oent. of Whole Gate : 54,14,

A full I‘(:anl may be obtained of
STOUT, MILLS & TEMILE, Day-
ton, Ohlo.

YVANTED—EVC rywhere—Live Agents for
G

a new and Live Home paper. MILLIKEN &
ULD, alive at 21 Bromfield Street, Boston, Ma#s,

WOODBURY'S PATENT

Planing and Matclhing

and Molding Machines, Gray & Wood's Planers, Seif-ofling
Saw Arbors, and other wood working machinery.

5. A. WOODS, 91 Liberty atreéet, N. Y.;
Sand for Clrculars. 61 Sudbury strest, Boston.

EW & IMPROVED PATTERNS.—MA-
CHINISTS' TOOLS—all sizes—at low prices.
. GOULD, 97 to 118N. J. R. R, Ave,, Newark, N. J.

P. BLAISDELL & CO.,

Worcester, Mass., C

Manufacturers of the Blafsdell Patent
and other first-class Machinists’ Tooﬁ SIEREUEDxIliay

And uc-Hlnwh'm .\hﬁh“wn, A
chingry, Enginos, Bollers, oto, L <
SONS. Mattaawan, N, Y. und 118 Liberty 8L, New York,

$H [NGLE AND BARREL MACHINERY,—
o

Improved Law’s Patent anxln and Hesding Ma-

ime, sfmplest and best in use. Also, Bhingle Headlng

and Susye Jointers, Stave Kqualizers, Heading Flaners,
Turnors, &6. Address TREVOR & Co. Lockport, K. ¥,

SCHENCK'S PATENT, 1

1832, 1871,
WOODWORTH PLANERS

d and Iron Working Mo
e Jnllni B, HCMEr\“(JK'.‘-i

B, ILLINGWORTH, Neville Bt, Foun-

~
q’]’. dry, Leeds, England, makes n Specinity of
Wi 20-inch Swing Lathes, All parts are inter

changeable,belng made in duplieate.by patont machine -

ry,thus ensuring Accuracy snd Excellence of Workman -
wlp.

§¥™ For price and Photo, write direct,

OTIS, BAFETY HOISTING

Machinery.
oIS, BR
KO. 348 BROADWAY NE

N, & CO.,
YORK.
ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of cmclcm:{, durabllity and econ-
omy, with the minimum of weight and price. They are
widely aud favorably known,more than 1,000 befng in
use. All warranted satinfactory or no eale. Descriptive
olirculars sent on npgllcauou. Address
s J HOADLEY CO. Lawrence, Mass,

« U

#7 Liberty at,, New York,

ISR DTN . You ask WHY we can sell Fiost
) “éf;.} 9290‘ Class 7 Octave Plauos for $2907
SRR S TS, W o answer—I1costs less than $300

to make any $600 Flano sold

E Factory pnce1 and warrant

v - cars. Send for lllustrated cir-
cular, Io which we refer to over SO0 Bankers, Merchants,
&c. (some of whom you may koow), using our Planos,
:nhhdd States and Territorles. “Please state where you saw

U. 8, Plano Co,, 810 Broadway, N.Y.

RON BRIDGES—CLARKE, REEVES & Co.,
PHENIXVILLE BRIDGE WORKES. Office, 410 Wal-
nat Street, Philadelphia. Pa.

Specialties—Accurate Workmanship—Phanix columns
—Use of double refined fron. No welds, All work
done on the premises, from ore to finlshed bridges.
Llustrated Album msiled on application.

BOILERS AND PIPES COVERED

With “ASBESTOS FELTING:" saves twenty-five per cent. in fuel. Send for circulars.

ASBESTOS FELTING

Nos, 816, 818, 320, and 822 Front Street, New York. =~ Asbestos (n all

COMPANY,

quantities and qualities for sale,

Andrew’s Patents

Nolsoless, Friction Grooved, or Geared Holnp

r, sulted to every '.l""r'cve ¢ Accldent, If

store Elevntors
2 ﬁl"’”bﬁ' iy ”r's'.’-kz" ofpe fre
ok e e Enginew, Double nnd Single, 12
100=Horne power.
% 00 to_100,0 allons
(lemrl!ml“::uf ul’?e’n? umps In aﬁ' Mr d, puse
ud, sand, Gravel, Coul, Grain, etc,, Wl he
An°1'flr.:n‘3{"§f-'n le, Durable, and Economical.
Hend for Ulrculars,
. ANDLXWE & BRO,,
WAL D. A Water trect, Hew York.

Fortng Bestand Cheap-
est Address THE B’I?Lgﬂ

vae “"‘q % PARKER PRESS CO.
DBOP PBESBES. MrppLeTows, CONN.

reni.

Tﬁﬁﬁn’roﬂ LATHE OHUCK, from 4
e new P Jaw. dre
‘195#; 'él.c ’ll!”(.lh":‘i(!)l.{-'tz‘ Sox ’l;'fj.t.%m'dmr Locks, Ct.

Barnes’ Foot & Steam Power
Seroll Saw.

(-4

|

For the entire runge of Seroll Saw
ing, from the Wa lo’llm Cornice
Bracket, 8in. thick, Every Wood-
worker should have one. Four years
in market—thousands using the
Persons out of work, or that have
spare time, can earn with one of
Ju,-uc foot power machines from 40
to 80 cta, perour, Itiss pleasure Lo
rur one.—Say where yon saw \his,
snd send for full deséription to W,
F. & J. Banxes, Fockford, Winne-
bago Co, LIl

OOD-WOREKING MACHINERY GEN
erally. Specialties, Woodworth Planerssnd Rlen-
ardson’s Patent roved Tenon Machines,
Centrsl, corner Unlon 8%, Worcester, Mass,
WITHERBY RUGG & RICHARDSON.

Machinery

Wood snd Iren Working of evcrg klmz Leather and
Rubber Belting, Emery Wheels, Babbltt Metal &e¢.
GEO. PLACE & CO., 121 Chambers Bt, N.¥.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand In Iarge quantities, furnished In any lengths up
to 24 11. Also, Pat. Coupling and Self-ofling sdjustable
Hangers, pulleys, ete. GEORGE PLACE & CO.,

121 Chambers Street, New York.

Sturtevant Blowers.
Of every size ana description, constantiy on asnd.
GEORGE PLACE & CO.
121 Chsmbers Street, New Yort_._
ICHARDSON, MERIAM & CO.

Manufacturers of the latest improved Patent Dan-
ela’ and Woodworth Plsning Machines, Matehing, Sash
and molding, Tenoning, Mortising, Bortng.‘stu.;ilng. Ver-
tical, nnd Clrcular Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Baws, Rallway, Cut-off, and Rip-saw Ms-
chines, Spoke and Wood Tuming thes, and various
other kinds of Wood-working Mschinery. Catal =
and price lists sent on spplication. Mum!lctorrk or-

1%

THE “PHILADELPHTA”

HYDRAULIC JACK.

ISTON guided from both ends; all working
parts guarded from dust ; single or double pumps,
shafts, rocker arms, pistons, etc., entirely stecl.

14 N. 5th st’, Philadelphia, } PHILIP 8. JUSTICE.

_ No. 42 Citff st.. New York. sl
LEFFEL'S IMPROVED DOUBLE TURBINE

WATER WHEEL

New BookdustQur-160PaGES

SENT FREE

L0 A0y Parties Interestod in Waler power, auuress

JAMES & CO,,
SPRINGFIELD, On10, 0r 1089 L1sERTY 87, N. Y. CI1TY.

szo PER DAY. 1,000 Agents wanted. Particn
lars free. A.H .BLAIR & CO., St. Lonla. Mo.

‘e MII,(ES AND TEARS”—Two Charm-
in hrom fiuel ted (Pri »
free for 502 by rlgcgefﬁll!‘ecycn(;zuﬁlmd:le. %o l'li‘) ™

WHALEN TU
anphﬁt sent tre}:.nsl:!'y

No risks 1o purchaser,
naLEx, Ballston Spa, N. Y,

Fourth Grand Gift Concert,

FOR THE DENEFIT OF THE

PUBLIC LIBRARY of KY.
Over a Million in Bank!!

AND
A FULL DRAWING ASSURED!!
Tuesday, the 31st of March, next.

Only 60,000 Tiekets have been tssued, and

$1,500,000!

nto 12,000 cash gifin, will be distribe
of nmongthe ticket ‘oldcu.

LIST OF GIFTS,

dlvldgd
uted by

ONE GRAND CASH GIFT,,

ONE GRAND CASH GIFT,, . A

ONE GERAND CASH GIFT,,...... A

ONE GRAND CASH GIFT,., o

ONE GRAND CASH GIFT,, A
10 CASH GIFTS, $10,00 gac 1 R
0 CABH OIFTH, 5000 ¢aok 1 A
8 CASH GIFTS, 1,00 ench A
8 CASH GIFTS, 50 ench an,
10 CABH GIFTS, 40 sach, 40,
150 CASH OIFTS, 800 oach, A5,
250 CASH GIFTS, 20 enoh, .. 2 1 0,
%25 OASH GIFTS, 100 oach. .. Al

1,000 UASH GIFTS, 50 each,., .. 550,00

Total, 12,000 Gifte, al! Cashi, amounting to 81,300,000
The concert and distribution of gifts will posi.
Ueely and unequivocally take place on the day now Nred,
whether all the ticketaare sold or not, and the 12,000 gifis
all pald In proportion to the number of tiokets sold,
hdie Tlokat l'lllcﬁ l;)l’ Tlr(;Kl%Tﬁ: N
hole Tic el,sﬂl' Alves, ¥ Tooths, or ench cou.
n, $ 1 Bloven Waole Tiokeis w'rwpm- i ‘l"lclrlc for
1,000 113 Whole Ticketa for 5.000; 227 Whole Tlekets for
10,000, No discount on lnas than worth of tokets,
THOS, E, BRAMLETT
Agent Public Library, Ky., and Manager dife Coneert,

Publie leur{}lulldln(‘. Louts¥ille, Ky., or
THON, II.JI N & »Q.. tern Agents,
) BROADWAY, B
got the beat selling book and secure

+ NEW YOux,
AGENT the largest profits over offored, Par
ticulars froe, Address HURST & CO. 3 Drondway, N.Y,

ECOND HAND MACHINERY ,—We have
for Sale, at vrr( reduced figures, s pumber of holst.
ng and other engfnes aud bollers, from 4 to ® Horse

Power, Steam putips, Fan blowers, &o. Send for detal
and pr%cu. 'Wu.vlf. fichanond. Ve

TANNER & CO,, Richmond, Va,

FRPATENT
OLD ROLLED
. SHAFTING.,

Al ABCL LLBL uls sUAlUcg wes O PCI Cokes s Mgl
Sirength, & finer finish,and s truer $0 gage,t0an sn? o&g‘gr
e
Are 8180 the sole manufacturers of the CRLERRATRD COL-
LIXs PaT, COUPLING, and furnish Pulleys, Hangers, ete.,
of the most approved styles. Pricelists malied on a pif-
cation to JONES & LAUGHLIN
Try street, 2d and 8d avenues, Pittaburgh, Ba.
190 8. Canal at., Chicago.
tocks of this Shafiing In store and for sale dy

FULLER, DANA & FITZ. Boston, Mass.
GEO.PLA 121 Chiambers street, K. Y,
LERCE & WHALING, Milwaukee, is,

CE & CO,
GREEN HOUSEX BEDDING PLANTS.
distance. Sutiamerion puarsateod. SoLEEDID GLS
e. ction guaranteed. ) J
TRATED LATALOGL‘?m-IIed FREE. Send for it,
Address R, G. HANFORD, Columbus, Ohio.

GEO. W. READ & CO.,
STEAM BAND SAW AND
VENEER CUTTING MILL.

186 to 200 Lxwis St., Foot 5th & 6th Sts, E.R,, New York.

ALWAYS ON HAND:
FULL STOCK SEASONED HARD.-WOOD LUMBER
AND CHOICE FIGURED VENEERS.
The largest Stock.
The greatest Varlety,
: The lowest prices.
§7~ Enclose stamp for Catalogue and Price List.

Veneer Cutting Machines—For Sale,

ONE ROTARY MACHINE, cutting 4 ft. loog sod 4
ft, diameter,

ONE SUICING MACHINE, cutting 5 ft. 6 In. long.
_Both In perfect order, with pulleys, shatting, ete.
Cowplete for lmmrdil‘lr uso. g'rlcclur. Address

L&

In use, renders It undoubtedly the most economical.

GEO, W, : CO.,
186 10 200 Lowis Bty Foor beh & 65 S6_E, R
] ASON'S PAT'T FRICTION CLUTCHES
are manufuctured by Volney W. Mason & Co.,
‘rovidence, K. 1. Agents, L, B, lll(J()Ks.l) CU street,
New York; TAPLLN, RICE & CU,, Akron, Oito.

A Set of 12 Steel Lathe Dogs

.

oy T S P R St I TP TR o (]
el R ceeend S.00
Iron, from % to 2inch, 6.50
O St Al -4 i 15, 00

1 Set of Steol Clamps 12.50
w oW fp . 0.00

on "
Expanding Mandrels
uches, &e,
Seud to O,
for Clrcular,

l"()l{ SALE—By the New York Bridge Co.,
Rrooklyn, N. Y., Four No. 8 * Burleigh' Alr Com-
prosaare, in vomplote working ordel | alao, a 1ot of elght
and ten fueh cast Iron flange plpe ; alko, s lot of six inch,
neven ply rubber hose, with conneotions all cotmplete,

\/\/' ANTED—A new or 2nd hand Machine
for Slotting moediom size Screws, J, A.SMITH,
Deep River, Conn,

(\,M\HS |NIOUI‘DS for Fruit Jars, Patent
P | Lampns, Pottles, ote,, made by 1. BROOKE, 14
years at White snd Centre !'hrub. Now York, Theshort-
est and chenpost way order direot of Mould Maker,

I PARTIOULAR ATTENTION pald to MOULDS for
INVENTORS.

l " UAINT, KUEER, aAxp KURIOUS is the
X valuable book wo give to all; full of facts, figures
sud fon, 50 plotures. Enclose two stamps and address

DLACKIE & CO,, 78 Broadway, New York.

COUNT, South Norwalk, Conn.,

La(li s can make 3 aday Ia'thelr own Clty or Town
€8 Address RLLIS M'F'G CO., Waltham, Mass

UERK'S WATCHMAN'S TIME DE

TECTOR ~lmportant for al, large Corporstions

Al moufacturing cencerus—capaole of controlling

with tho ntmost acouracy the motlon of a watchman or

trolman, as tho same reaches difteront tlons of his
al. Send fors Clreular, S IR ERK,

D X 1,007 Doston, Mass,

. 0, Bo
N. B.—~This detector I8 covered by two U. 8. Patents
Partios using or selling these nstramonta without au.
thority from we will bo dealt with socording to law. §

cester, Mass., Warebhouse, 107 Liberty st, New Yor,
For entting susiness

S{P]!}NCH 4 ])IF L‘ Stencilsalisizes. Also

complete oUTFiTs for Clothing
Stenclls and Key Checks, with which young men are
making from $5 to $0 a day. Seod for catalogue and
samples to SM.SPENCER.11T Hanover St Boston, Mass.

FAGLE FOOT LATHES,

AND AXATEUR TOOLS ¥OB THE HOLIDAY &
PrEsENTs for the Boys— Sensibie—In-
structive—Beneficial.
W. L. CHASE & CO.,
83, 95, & 97 Liberty St..

1873 and _ 1874.

Caialogues Free.
< Machinista’, ‘?‘i!lckm.lm!.' Model Makers', Pattern Ma-

ers’. OrPn lders’, Plano Makers’, and Tools and
Sapplies for all classes of Mechanies,
A WILKINSON & CO., Boaton. Mazs

MACHINERY 2%
IIIITIII T 1 WROUGHT
A

iRON
BEAMS & GIRDERS

HE Union Iron Mills, Pitwsburgh, Pa
The attention of Engineers apd Architacts s called
to our improved Wroaght-iren Beams and Girders (m;

ented), in which the compound welds between the s
and fdanges, which have proved so objectionadble in the
old mode of manufseturing, are en avoided, we are
furnish all sizes at terms 35 favorable ascan

repared to
ge obtained elsewhere. Fordescriptive llth;fn b address
Carnegie. Kloman & Co, Unton Iron Mills, (ugmh. Pa.

An deutfche Crfinder.

Diefe grofe und thiitige Claffe unfrer Ve-
polferung madien twir bejonders  daramf
aufmertjam, dag unfre firma durd) thre Ver-
bindung mit Wafhington und den europdijden
Hauptitidten, bejondere Vortheile jur Erlan-
gung von in. unmd audlindijden Patenten
bietet.

Jeder Crfinder, gleidviel welder Nationali
tdt angehdrig, ift durdy die liberalen Patentges
fetse der Bereinigten Staaten jum Patentiduy
fitr Grfindungen beveditigt. Unfre Fivma ift
bereit, geftiit auf 26jdhrige Crfafrung, deutide
Grfinder jeder eit ju berathen und ju migigen
Preifen vafd) uud piinltlid) Patente ju exlangen.

Dic Dentjdhe Section iR in den Hiuden
fihiger deutider Jngemieuve, Yoeldje in der
Office perfinlih mit Grfindern verlehren
werden.

Dex ,Scientific American™ wird in feinen
€palten die bedemtenderen Grfimdungen bes
fpreden.

Correfpondeny erbeten und prompt beants
wortet,  Pamphlete in dentjdher Sprade wer
ben anf Berlangen franco jugefandt.

Adreffire:

Wiunn & go.,
nSctentific American" Patent Agentur,
37 Part Now,
Now York Oityn

R

S B T




e

110

Scientific  Imevican,

# o~
Advertisements.

“Pack PARO - « = = = = = §1.00n line,
Toside Page « « « = = = = 75 cents u line,
Asgravings may Aead advertisements ot the maNe 1ale per
e, by mearurement, as the ligtor proes. M’::'u
vt be P rad af pubiioation oo s early a4 v
morning 1o appear (n nexd (sewe.

PRATT'S

fafest and best Of] ever made—burns lnl any lamp-—for

AIGHEST PREM 1) Awarded snd Todorsed by
= ccl\‘::a‘:!:on e AMERICAN INSTI.
>, pestarticle in the market.”

oorum" 1 asubatantial and

CHAS, PRATT & 0O,
'&:&Eﬁ:&'ﬁn 108 Fulton street, N. Y. '
" DAMPER axb LEVER

REGULATORS GAUE COUKS,

MURRILL & KEIZER, 44 Holliday St., Balt
S i

DOUBLE ACTING
BUCKE1-PLUNGER

SteamPumps

ALWAYS RELIABRLE.

VALLEY MACHINE COMPANY,
Easthampton, Mass,

“‘m u:‘ wafely uned 1o place of
or
ﬁm"'m-gm

t roofs, fn all eltmates, It
Jorm,udulh heaply
transported and essily .
moros oReEy

B T,
prapared et for St b Sl appted v +
X ING,
m ead m::‘;ga’ -Sﬁ‘.'ﬁ-u. and fomd-
preserve

. oh will restore an
oM, and Jeaky roofs of all kinds.
BOILER

for mﬂ Iolm and Steam Hpu.lg)?l;n. on
Ntills, ote.

descriptive Pam lleu.nf’:lg'l?l.\:.‘;:;

for .

"ﬂb’-‘cﬁ nd:cmenn l.o’Gonml erchants and Dealers,

H. W. JOHNS,

87 MAIDEN LANE, NEW YORK,
| and Sole Manufsclurer. ESTARLIAIED 1888,

3
END $1, and I will send you a receipt ex-
plaining how to make sny article known In th
Am‘ or vncmbon‘l; “ﬁ‘ml:d%‘re r:‘n articles, or wil
i O - b, DELOW, Now York eity.

AHE IMPROVED SLIDE VALVE FOR

Ste Engines would, If generally adopted, save
od up and wasted,
houianisof forivage gox buried P AswatIeds |

OR SALE—An 0ld Established Perfumery
business and factory, -lllunle lIn the cll'y_'oll n::l--

'ect running onder, comprisin -
cilg.::;:'l’.l-l'!':\\r:{ock. goodwill, and with or vfthoul
bulldings, the owner desiring to retire from sctive busl.
ness on account of declinlng health. A rare opportu.
pity is offered 1o Investors who desire to establish a
lucrative and extensive business. For particulars _.p"ﬂy
10 MAT. 108. FASSIN & CO., No.99 Beaver Bt., N.¥.efty,

Save fuel, and supply DRY steam. Attached 1o bollers
. « W, BULKLEY, Enginger.
WE TR PpSIRVE = ¥ Liberty St., No‘v'l York.

DRILLS, &c. Send for Price
NHARCH RS B0,

ENGINE LATHE!
NEW HAV

HAMPION BPRING MATTRESS—The

want &

) Iatest and best im ”"m

provement. Do
bexithy and comfortable be;t? 3%’%“ 1s.
easiest, cheapest, most popular,
tn market. Sold by ail lesding dealers. No st
plete without It. ol]{ P i
red steel springs, 5o united that the
Istributed. Iy moved or carried al tth
Can be lifted, turned, or rolled up 1ike & blanket. Hoth
sldes slike. No frame.no wooden siats, DO straps. May
be used on floor without bedstead. No under bed re-
quired, Needs only half thickness of hair mattress. Th
1a¥ size doubl

For testing Ovens, Boller
IMEeTers. s, nin rurmaces,

Bupor-Hoated Stoam, Ol Sullzf &0,
dress ENRY W,.BULKLEY
e 94 Liberty 8t., New York.

WIRE ROPE.

JOHN A. ROEBLING'SSONB
MANUFACTURERS, TRENTOX, X.J.
Eonlnollnedl’lmee,éun sm% ging,

ler ST

Bridges, Ferries, Stays, or Goys on ranes

Awuction Sale
OF VALUABLE MACHINERY.

To be sold, without reserve, to the highest
bldder, FEBRUARY 10, 1874,

psd ular 1o
Send for descript e QrC PENCER. Rochester, N. Y.

Just Tssued,

part 1. of The Workshop 1874.

A Monthly Journal devoted to the Progress of the
Usefal Arts, and the Elevation of Taste (n Manu-
facture, Construction and Decoration.

The new Vol will be fously and richly {llua-
trated with varied and prominent §pcelmonl of Art-
Industry. from the Vieana Exhibition of 1873,

Price §5.40 por year, Single Numbers $0,50.

bacribers will recelve, as a Premium, for the low

s:o of $5.00, Merz's superb Engraving of KavLnacn's

Chefd'(Bovre: The Destruction of Jerusalem.

Also, -
part L of Art-Workmanship.

Ro| h Cords of Copper and Iron, Lightniog
1 mt')%o;zer. gilcnuon given to holst-
1ng rope of all kinds for Minesand Elevators. Apply for
olrsular, gf price and other Information. Send for
e O O ot o York Wetehouse'
ns on a
M. > No. 117 Liberty atreet.

OYE'S MILL, FURNISHING WORKES

are the 1 t in the United States. They make
urr Millstones, Portable Mills, Emut Machines, Fackers,
Mill Ploks, Water Wheels, Pulleys and Gearing, speclally

mills. Send for catalogue.
SRS R0 SORL J.. T.NOYE & sorf“Bublo.N. > &8

reg \ 4N ldln. by|0 ﬂ.c(;;m&l':.

steel upholste: springs and welighs on

1be. )Aol?e opnn?; !orp our money in this bed than in an

other. Warranted nofseless. An{ aizes made to order

jond oy pclore ieslr; Reunlprice o d0ebieuy
e

:ho vorlsr‘l.\beynl ﬂlcomn tov‘l.lne 6. f- want-

od. Chimmplon Spring Mattress Co., Makers, U2 .

bers 8t., cor. Church, New York.

NGINES AND BOILERS, New and Sec-
ond Hand, Portable and Stationary. For descrip-
llgy.uddren GOODWIN & WHITE, O11 City, Pa.

3

=

CEV

BERS S

- i ‘
GEG,ADOW.secy e No.98 C

30 CORTLANDT STREET,
" NEW YORK

N.Y. Safety Steam Power Co.,

Superior STEAM ENXOINES AND BOIL-
ERS, by special machinery and dupli-
cation o £.lﬂc. They are Safe, Eco-
nomical, Easily Managed and not la-
ble to derangemens, elr COMBINED
EXGINE AND Boruer {s peculiarly
ndngu:d to all purposes requiring
o small power. More than 400 engines,

from 2 to 100 horse power, In use.
Send for {llustrated clreular,

A Collection of cholce and approved Ex les of Art
a§ applied to the Trades,
Tobe lssued In 12 Montaly Parts. Price per year $10.00,
Per siagie Part, $1.00,
Sample Coplos of each pubiication will be mailed upon
receipt of half the price. Liberal Terms to Agents and
Canvassers,

E. STEIGER,
22 & 24 Frankfort St., NEw YORK.

¥Yor marking tools, 1.8,1-12, or 1-16 in. Sent free for 2.
«a letter 204 'umnted.sh. M. DoveLas, Brattieboro',Vt.

KEEPIYOUR BOILERS CLEAN.

ANTI LAMINA

revents and removes scale In Steam Botlers—does not
jure the Iron, In use over six years. Patented. Cor-

respondence invited from dealers In uur{lln.
JOSIAH J, ALLEN'S SONS,

JUST OUT.

Science Record

FOR

1874.

THIS NEw anpD

plendiq Annus)
presenta in tries romblut‘l'i:
most ln!'rvl!lug Facts
sad Duscoveries 1n the

Yiew tne Gen 0 -
f'l""‘l 'J" the Wo;lr;lhl (rl?e
O Dwin '] - .
rpart’ '&ll‘gb-rznmuty
METALLU x
I-MECHANICS AN

f..\!'l\"l.)llu,\'li. s
S ~ELECTRICITY.
LIGHT HEAT 30UND.
~TECHNOLOGY —
Emoracing New and
:,;cful iaventions ang
isCoOveries relatt
2t TAA"\T" Bg 0
5 —BOTANY AXD -
TIC('LTIYMMA. oppr
S—~AGRICULTURE,
T=RUBALAND HOUSE.
HOLD KECONOUMY,
S~MATERIA MEDIOA.
THERAFEUTIUS, Y-
GIENE

: 8 ~NATURAL HISTORY

A ND 2

:?.;rl; .n‘_‘rl#'{‘mm AND mﬁ‘s:n'm’;s).m”m'
GROORAPIY JEOLUGY, TERRESTRIAL FHYRICH

B~GEOLOHGY A
n—ul‘w;mm{o MINERALOGY.
15, ~BIOGRAVHY,

'#‘:’y - raon v:: mm 10 o woll informed eoncern.

Arts and Sclonc
e s aumaia iy 0w [ntereniins ang
hold, In ""L Library. Yo A piace In every House

as) , Jotave, Han

"n":"ﬁzﬂiﬂ all ,.nm.ml' Bound. With Engray-
)
the price. A Nbersl dleconnt b flantey, on receipt of

yhssers, Forsals st all the principal Bookatoree, © “°"

UNN & CO., Punrisirns
37 Park l‘w. New York '(my.

Tax BUIENTIFIO AMERIOAN
and 088 copy of SULENCE KEUORD 5t one year

Oh recatpt of 9,
SCIENCE RECORD FOR 1873, 1
pow raady. Esch 250, For the lhr-'”vz’u'm.u'“u! 874

[RON STEAMSHIP BUILDERS.

NEAFIE & LEVY,
PENN WORKS,

MARINE ENGIN
EREY

BN

WANTRD. -

7o st e Home Shuttle Sewing Machine

where we are not represented Reader!! you can make

money sliing e - - Home Shuttle’’
whether you sare EXPERIENCED in the bus-
Iness or not. If you wish to buy & SEWING MACHINE
for family use ocr circulars will show you how o save money.
Address Johnson, Clark & Co., Boston, Mass.,
Pittsburgh, Pa., Chicago, Ill., or St. Louais, Mo,

PORTLAND CEMENT,

From the best London Manufacturers, Forsale b
AMES BRAND, S Clug st N. Y.
A Practical Treatise on Cement fuml-.!:fg_lfr_‘.'w centa

HARTFORD
Steam Boiler

INSPECTION & INSURANCE C0.

CAPITAL . £500,000.

ISSUES POLICIES OF INSURANCE, after a careful
papection of the Bollers, covering all loss or damage to

Boilers, Buildings, and Machirery,

~ARISING FROM -

STEAM BOILER EXPLOSIONS.

The business of the Company Includes all kinds of

STEAM BOILERS,

STATIONARY, MARINE, & LOCOMOTIVE,

Full information concerning the plan of the Company's
operations can be obiained at the

HOME OFFICE, In Hartford, Conn.
or at sny Agency.

J. M. ALLEN, Pres. WM, B, FRANKLIN, Vice Fros
J. B. PIERCE, Booretary,

BOARD OF UIRROCTONM !
I'realdens

Je MoANSR. ..oovivivnirines gaviny

Luootos J, Hendes, ., Lo rosidont Kone Fire Los, Co.
¥, “.l.hrm&’.,“ Asa't Troas, Chenoy Hirows, Slik Mfy, Co,
Onaries M, Heacn of Hoaoh & Co,
Dantel Phlllips. ..
). M. Bartholom
i’. W. . Jarvis, .

e v 0f Adams Expross Co.
Pres't Amaeriean Nattonsl Bank.
Proa't Colt's Fire-Arma Mfg. Co,
vessiersess o0 Ains Lifo Ins, Co,
Laverett Bralnard, , ..0f Cane, Loskwood & Bratusrd
GEN, WM. B, FRANKLIN. Viee Prea't Colt's Pat. Fire

Arms Man't'g Co,

Austin Dunham, Pres, Willlmantie Linen (o,
Ueo, Crompton,..,.. Crompton Loom Workes, Worcestar,
Earl P, Mason.....Prea't J;nv & Wor, . K, Providence
W, Adatmnson. .of Beedar, Adamison & Co., Iilladeiphte.

W B Bement,.. .of W, B Bement & Son, "hlindelphis,
sy ’T--krr «ro OF Morria, Tasker & Co., Fhlladeiphis,
C. W. Precland, Treasurer Dwight Man't'g.Co., hoston

New York Office......... 239 Brondway,
THEO, H. BABCOCK, Mansger,
K. K. MoMUMKAY, Inspocton,

NEW=Y ORK
meman, Tanpate of Soda Mroe

incrustation In steam boflers 1s our Exclusive RI
under putunu.J Sgud for boo B BARRE

05. G. ROGERS & CO., Madison, Ind,

HOTO-ENGRAVING Q.

The * Sclentific American uses our plates,
\ ANUFACTURERS’ CHEMICALS,ORES,

Metals and Minerals for Steel, Iron, Glass Makers,
snamelers and Potters, Yiaters and Hleclro_?‘peu—.\le-
tallic Oxides of Maaganese, Copper, Cobalt, Tih and An-
tmony—Wolfram Ore—Asbestos—Hydrofinorie Acid—
Borax—Ground Fluonxtr. Felspar and Flint—Salts of
Nickel and Nickel Anodes—Soluble Glass—Silicate
Sods. Chioride Calcium—Black Lead, Metals of Mag-
neslaom, Aluminum, Cadmium, Bismuth, Arsenle. All
Chemicals made to order,by

L.&J. W. FEUCHTWANGER, 55 Codar 8t., N.Y.

L&'B}%"EOATORS.

D nt Selfact
Ing Oflers, for all sorts of Machinery
e v
§ T cent, L) -, )

ING LUB&GICATO for Cylinders W
Dow adopted by over 15 R. B. In the U.8,,
l‘nd b hundn-d‘l of stationary engines,

NAT N& DRB\'FUSJ(IS?ID"UIL.!‘.\'

IDDER’S PASTILES—A Sure Roliof for
Asthma. STOWELL & CO. Charlestown, Hﬁ-_u.

1HE HEALD & SISCO
Patent Centrifugal Pumps,

VERTICAL & HORIZONTA L.

Pirst Premiums at New Orieans, Cincinnat!, and New
York. “ Medal of Special Award,” Amerioan
Institute, 1872,

Perfect satisfaction guaranteed. Tho choapest, most
dunhlr,{mpul-r and successful Pump known, for Paper
Mlkcr:. lnnvn‘ Contractors, Brick Makers, Distillors,
ote. Pumps with ruT)nc on frame, complete, st low
fyures, for Wrecking, Dredging, Irrigating, ete, Hlustra
(rulpunphle‘l.fnw‘. U references to parties actually using
the Pump. HF‘R" of the llron’:rn osaible (rnl{umn .
Address HEALD, SISCO & CO., Baldwinsville, N,

BU' LDER Send for Catalogue, A.J.BICK
NELL & CO.,, 21 Warren st N.Y,

NSAWS Emerson's Patent Inserted Toothed Saws,
See occaslonal advertisement on outalde page

3] W Send for cireular and price st
SAWS To Exxnson, Forn &p('n., Besaver Falls, I'n

])umj\fl}\i.i* MACHINERY DEPOT,
« B, SAVAGE & 00,
\Ware Room, 654 ('I‘:l‘.?ﬂl‘:l'r(l. Montreanl,

Now and Second hand Maobinery Agoncy., The enlire
conntry canvassed for arders.

- e
Working Models

And Experimental Maghinery, Motal, or Wood, made Lo

order by Jo ¥, WIHNE L, € Canter ah, N ¥,

HOUSTON'S PATENT
TURBINE WATER WHEEL,

Blmplest, Btrangost, Uheapenst, 1eont,

In the tost at Holyoke,!
1572, the Houston u:vu (h?
highest porocontnge over
shown In s reliable tost snd
the blghost nvernge re«
sults over rl talnod, rn
practical use Itis ovorywhore
demonstrating s superior
ity over all others. Kmor
son's full report furnished on
application, Hend for Clron

ar,
MERRILL & HOUSTON
LHON WONKS,

Belolt, Wisconats,

American Saw Co.

NO. 1 FERRY ST, NEW YORK,

Eooantris el
0. HEN utn'fxﬁﬁ W?W.

nempmumdm%nl y

By yat wiios wear oy

ita pcru.’ L cannot got out of o
Branch Depotwn:

11 Pemberton Square, Boston,
g_.:g'grq:’ar*‘
W S § R

2 PARTIES BUILDING AND UBING
Rleam

Kogines—The undersigned call sttention
por's Patent Adjustable Cat-off, &::m e
governor, Can be spplied to any Engine.
su_cn!u.to PUSE ..vomcﬂo.. &h

EmeryWheels ‘
SfRﬂUUSlB, 0
SEMI-HARD ‘EMERY WHE

Iy the pecullar prucesses which

sess, they are enabled to make Solid

Weh are flexible, compressible, and elastic,

ccls, from thelr softness, from the fact that

'.ll:e or yleld under &runn. & much finer

than that given by the o Solid Wheel* 1t s be.

lleved that they will secom

plished by the very best with
nuine Sea Horsé Lesther. In our own we

Solid

the low ¥pecd needed. bur
0 nee WOl

by trying them st speeds, in violation of our diree-

marker: We ow apoest {0 Intolgeat machanicr ras

. Wenow a; n

are in need of such Zup?rucle. and who will test (¢

to try our SEMI-HARD SOLID WHEELS. We

Seml-Hard Wheels of the FINEST

able for Jewellers’ use. For further particulars,

The TANITE CO.,
Stroudsburg,’ Pa,
50 PER CENT DISCOUNT,

The Tanite Co. have at Inst overcome the obatacles
which prvevvocnted Solid Wheels from workl

[
fully on WOOD and on other like lurm-nca.n “rnz
w0

furnish Solid Wheels of all shapes and sizes,

P

cut, grind, smooth, M?a.lud lixh Wood, st exact)

hllkal.,l‘m price aske r thelfgelobnlcd Tanite ery
eolEn‘.: TRY T NEW

1 10!
HEIR WOOD WORKING

Wh
WHE.

Tre BEST Sorip EMERY
WHEELS and patent Grinding Ma-
chines are manufactured the
ANMERIOAN TWIST DRILL COMPAXY,
Woonsocket, R, L.

§F~ EvERY WHEEL AXD XVEREY
Macmixx WARRANTED.

EXTRA HEAVY AND
LUCIUS W. Pgﬁm.lﬁ%h
Warerooms, 9§ um"_ tre H"

OF THE

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD,)

TWENTY-NINTH YEAR.
VOLUME XXX —NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to snnounce that on the third day of January,1¥i.
new volute commences. It will continue to be the atm
of the publishers to render the contents of the coming
year more attractive and usefnl than any of fta prode-
corsOTY.

Toe SCIENTIFIC AMERICAN 1s devoted to the Inter-
osts of Popular Sclence, the Mechanic Arts, Manufac:
tures, Inventions, Agriculture,Commerce, and the indus
trinl pursuits genorally ; and {1t {s yaluable aud (nstruc.
tive not only In the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Hoom,

The best Mechanical Paper in the World /

A year'snumbers coutaln over S0 pages and sevenl
hundred engravings of new machines, useful snd novel
luventions, manufacturing establishments, tools, asd
processes,

To the Mechanic and Manvfacturer ]

No person eagaged in any of the mechanieal pursults
should think of doing without the SoreNTIFio Axors-
UAN, Every numbor contalng from six 10 ten engravings
of new machines and Inventions which cannot be found
In any other publieation,

TERMN,

ONE COPY, OB YORT s evureerirsnssersss . e
Une copy, six months o L
Ono copy, four months, . .oviiisriesrsrens -

Ouoovopy of Sclontifio Amerioan forone yoaran

one copy of engraving, "Mon of Progress*,, 1.8
Onocopy of Sclentino American for one yoar,and

one oopy of * Holenoe ecord ' for 1N, ... 609

Hemit by postal order, draft or oxpross,

The postage on the Belentifo Amorioan s five conts
por quarter, payablo at the ofloe whore rocelyed, Cans
ada wubseribors muat remit, with subscription, 9 conts
oxirm LO DAYy postage,

Addross all lotters and make all Post Ofoe orders and
drafts payable to

MUNN & €O,

37 PARK ROW, NEW YORK
rinted with

HE “ Sclontific American " Is
CHAS. ENEUJOHNSON & 0% INK. Ten a4
Lombard sta, Phllsdelphis, and uuo;d ot New ?ﬂ‘: .




