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THE DELAWARE AND LACKAWANNA TUNNEL
THROUGH BERGEN HILL, N, J,

About a mile from the wost shore of the Hudson river,
and forming n spine along the peniosula bounded by that
stream and Now York Bay on the enst and Newnrk Bay on
the west, there extonds o range of irregular ominences known
a8 Bergen Hills, Theso are a continuation of the Pallsades:
and as the extromity of the peninsuln is reached, their
height grows rapidly less. The ridge thus formed consti
tutes the great barrior between New York and the inland
traflle of New Jersoy and Pennsylvaning and an immense
amount of engineoring skill and capital have beon directed
townrd surmounting it,  Whoere the hills are low, open cut-
tings have been resorted to; and the tracks of the Penn-
sylvanin and Newark and New York railroads are thus con-
ducted through; but further to the north the elevation no
longer admits of such an expedient, and tunnelling has been
necessitated.
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OFTAGE PREFAID, )

In 1800, the Bergen or Long Dock tunnel, 4,811 feot long, | stops now necessitated by the croasing of the Erie road,
24 foot high, and 30 feot wide, crossing the hill dingonally,
win completed ot o cost of some one million dollars,  Bince

which together involved s loss of some ten minutes’ time

Work upon the tunnel began in Beptember, 1874, and has
then, this bore has formed the only available pathway for | since been simultuncously prosecuted in each direction at the
the enormous traffic of both the Brie and the Deluware and | bottom. of the six shafts and at the two approaches, making
Laokawannnn railroads, which for o long period has greatly | fourteen headings in all.  The character of the excavation
oxceeded tho capacity of the tunnel,  As it is not permitted | presented no  extraordinary features, as it was entirely
for ono train to enter until another preceding it in the same | through trap rock. Hand drilling, for reasons of economy,
direction has emerged, and the passage occupies some five | was chiefly employed. The first year's labor consisted in
minutes, nod ns the tunnel belongs to the Erie road, the other | sinking the shafts to depths varying from 77 to 93 feet, and
line has been under a disadvantage, not only in belng com- | in opening 600 feot of tunnel.  During the succeeding year,
pelled to purchase right of pussage and to yield precedonce | 2,922 feet of bore were finished, and finally on January 185,
to Erie tradns, but also, as the annexed map plainly shows, | 1876, the last heading was connected and the rock was pene
to mako un Sshaped détour, turning to the left to gain Ihu{ trated over the distance of 4,210 feet. In May, 1876, the
wouth of the tunnel and then making another bend on | last bottom was finished; and for the past year, the work
emerging.  The line through the new tunnel will be straight | has been in arching and enlarging the roof of the tunnel for
from the Hoboken terminus to the Hackensack river, gain- | the same

The total completed length, from face of ma
ing in point of actual distance 0°656 mile, and saving two

[l ‘ontinued on page 32 {. I
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THE ENGINEERING WORKS OF THE DELAWARE, LACKAWANNA, AND WESTERN RAILROAD, HOBOKEN, N. J.
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THE RISE OF THE SEWING MACHINE,

On the 8th instant, tho patent granted to Johin Bachelder,
firat for fourteen years from May 8, 1840, and subsequently
twice extended over periods of seven years each, expired.
With this patent terminates the series under which n combina-
tion of sewing machine manufacturers have been enabled to
gustain @ monopoly to which the people have paid n colossal
tribute.  The period hos therefore been attained when the
gowing machine, in its fundamental and cssential features,
becomes public property. At some future time, we propose
to publish n detailed history of the means whereby this
great invention has been developed, and of the influences by
which 1t has been controlled, At present it scems fitting to
glince back to the circumstances of its produetion, to noto
[ tho offect of the lapso of the patent above referred to, and
briofly to review the henefits which the sewing machine hos
conferred upon the world,

Ag i8 tho ense with the majority of inventions which in
course of time have become of immense value, the idea of
making a machine that would necomplish the given purpose
was by no means original with the inventors who contributed
the devices which in the end proved fundamentally necessary
to the practical apparatus,  Doubtless the problem of pro-

| ducing mechanism capable of sewing has vexed the minds

of inventors ever ginco man began to invent; and the meager
records which we have of carly atttempts in that direction
doubtloss afford no idea of the same in point of numbers or
of frequency. In 1755, Weisenthal patented in England a
noedle with the eye in the middle, which was operated by
hand,  Alsop also, in England, in 1770, patented an em-
broidery toom; and in 1804, Duncan devised machine em-
broidery by o number of hooked needles. Saint’s machine,
dated July, 1700, i the nearest approach to the modern ap-
paratus; but this was only adapted to leather sewing, as the
notched needle which pushed the thread through could not
have been used on fibrous material. In 1825, Thimonnier,
u poor tailor of St. Etienne, Irance, conceived the idea of
sewing apparatus, and for sixteen years labored to develop
the same. He achieved substantinl success; and in 1841,
two hundred of his machines were at work, making army
clothing. In 1848, the machines were made of metal, and
couid work at the rate of three hundred stitches a minute.
The political revolution in France during that year, how-
ever, ruined the inventor, and he died in great poverty in 1857,
The above brief statement covers what was first accom-
plished in Europe. As early as 1832, Walter Hunt, of New
York, ciaimed to have made a lock stitch sewing machine;
but he did not seck a patent until 1854, and then his appli-
cation was denied on the ground of his having abandoned
the invention, and on account of IMowe's patent obtained in
1846. In 1842, John J. Greenough contrived a machine
having a double pointed needle, with an eye in the middle,
which was drawn through the cloth by pincers. This never
got beyond the stage of a model. Benjamin W. Bean, in
1843, patented a machine for making a running or basting
stitch, the needle passing through corrugations of the cloth;

20
21 | andl George R. Corlies devised an apparatus similar to Green-

ough's shortly afterwards. None of these machines were
brought into practical use.

In 1845, Elias Howe completed his first machine, and ob-
tained a patent thereon in September, 1846. His principle
covers the forming of the seam ‘““by carrying a thread
through the cloth by means of a curved needle on the end of
a vibrating arm, and the passing of a shuttle furnished with
its bobbin between the needle and the thread which it car-
ries.” There are four other claims relating to the lifting of
the thread to form a loose loop, a means for holding the
thread on the bobbin to prevent unwinding after the passage
of the shuttle, a stitch tightener, and a baster plate. This

> | machine, the Patent Office examiners evidently did not think

of enough importance to notice in their detailed reports, as
no reference is made to it in those documents for 1846, The
SciexTIFIC AMERICAN, however, noticed its production, and
in doing so said: *““The inventor of it has struck out a track
of its own; and it would be difficult, by any means hereto-
fore known, to sew as fast or as well as can be done by this
machine.” Itis indicative of the tendency of thought of
the time, as well as of the closeness with which inventors
scanned our pages, that we were at once besieged with let-
ters asking for more informastion about that machine; but
Mr. Howe was reticent, and he, almost immediately after
obtaining his patent, went to Europe, so that our readers’
curiosity had to be satisfied with such information as our
paper had already afforded.

in Europe the inventor endeavored to obtain capital for
the manufacture of his machine; but he was met by a skep-
ticism even more obdurate and discouraging than he encoun-
tered from those to whom he applied for the necessary aid
here; and he returned home after two years, in a sailing ves-
sel, paying for his passage by manual labor and arnving
literally penniless, He remained extremely poor until after
his many legal controversies against infringers terminated in
his favorin 1854. We can recall his weekly visits to this
office to purchase the ScreNTiFic AMERICAN, when his cir-
cumstances seemed to be such that the four cents, required
at that time for each copy, could hardly be afforded. The
dificulty with Howe's original machine, it should be noticed,
lny in the absence of a suitable feed motion. His needle
moved horizontally, and the cloth was attached to the mov-
ing baster plate and carried along before the needle to the
end of the plate’s motion. Then the machine was stopped,

the parts brought back to their first position, and the opera-
tion begun agaiu,

Inventors were quick, however, to find out about Mr.
Howe's invention, and to understand its failings. How
many schemes wero then prnjecl.v(l, which proved llbOl’“V(l,
of course eannot be told; but six years after we find our-
selves stating in this paper that we *“have illustrated no less
than seven sewing machines.” A year after that of Howe's
patent, Morey and Johnson devised a single thread chain
stiteh machine, Tt was the first invention of the kind this
Journal everillustrated, and the first ever presented fully to
the public. Its engraving adorns the first page of the Beres-
TIFIC AMERICAN of January 27, 1849, ‘It sews about one yard
perminute; and for upholsterers and bag makers s a valuable
machine,” we eaid. The feed motion was something like
Howe's; the price §185. In the following issue, we illus-
trated o French machine, devised by M, Magnin, This had
no feed motion, and our object in publishing it, if we recol-
lect aright, was to exhibit its inferiority to the American
machine.  And the public did not form a very high opinion
of the mtter, which was about that time placed on exhibition
in this city. ‘We find ourselves a few years later telling our
readers how we happened to be in an office on Broadway in
1848, when conversation arose regarding the new-fangled
sewing machine, A committee of gentlemen went to the
tailor's shop where it was exhibited to examine it, and, s
wans promisged, it certainly sewed a very neat seam. But
one of the party detected the operator in making a little knot
on the thread after removing the gewn fabric; and watching
his opportunity, he broke off the knotted portion and pulled
the thread out—it being a single chain stiteh, it all raveled
out of course—and therenpon the committee lnughed at the
invention, pronounced it useless, and departed. Single thread
chain stitch machines have become very popular since then;
but after all, the hasty opinion of the committee, and prob-
ably of the public, was not without good results, for the
next machine we illustrated (Lerow and Blodgett's) claimed
as a great advantage that ““every stitch in it is self-bound,
and the seam will not rip out.”

During the early part of 1840, there came into our office
one day a quiet, spare-looking man, hailing from Pittsficld,
Mass. After making a general survey of the premises, and
convincing himself that he could trust us with his secret, he
carefully untied a handkerchief and exhibited two models—
one, a rotary steam engine, the other, a sewing machine.
He could not afford, he said, to obtain patents for both, and
he wanted to know which one was likely to prove most ad-
vantageous to him. We advised the sewing machine as the
most promising of the two, although, if we remember
correctly, we had but little faith in the latter at that time,
and accordingly he authonized us to proceed. Our visitor
was Mr. A. B. Wilson; and in the first crude model, which
remained in our possession until a few years ago, was em-
bodied the double pointed shuttle, making a stitch at each
backward and forward movement; and perhaps there was
also the germ of the second great sewing machine invention,
namely, the feed motion. Even in this first machine, which
we illustrated soon after it was patented, there is a novel
feed device. Mr. Wilson’s completed invention was the
““four motion ” feed, which consists in moving a serrated
bar, in a slot in the horizontal plate upon which the cloth is
fed, in the direction of the four sides of a parallelogram.
The teeth carry the cloth forward while moving horizontally
a short space above the surface of the plate; the bar then
drops (the second motion), then passes backward horizontally
beneath the plate (the third motion), and, rising, brings the
teeth through the slot and above the surface (the fourth mo-
tion). In our issue of March 29, 1851, we find an extended
notice of an improved Lerow and Blodgett machine, on
which one girl could sew six overcoats in one day, and a
very expert hand twenty pairs of pantaloons. Y

We have not space to enter into the details of other early
sewing machines, most of which are represented in the back
files of the ScreNTiFrc AyericAN. Isaac M. Singer's first
patent was obtained in 1851 for a method of tightening the
stitch and other improvements in the single-thread or chain-
stitch machine.  Afterwards he devised the peculiar feed
motion known as the wheel or continuous feed. It proved
amost valuable invention. J. E. A. Gibbs, of Millpoint,
Va., invented the rotating hook which produces a twist in
the loop stitch.  The first rotating hook was patented by
Wilson in 1851. Charles H. Willcox invented the automatic
tension; and in the Grover& Baker machine (1851-2) was
first introduced the double loop stitch employing two threads,
effected by a eircular, horizontally moving needle. In some
machines this stitch is made by the shuttle. It will suftice here
to point out that the vibratory eye-pointed needle, the recip-
rocating shuttle, the rotating hook, and the four-motion feed
are the essential foundation elements of the sewing machine
patents; and it follows as a matter of course that whoever
controls not merely all but any one of these devices must ex-
ercise a potent influence over the entire industry. For some
time the owners of these patents exercised sharp rivalry; but
cventually they settled their differences, consolidated
several interests, and thus formed a combination which b
enjoyed, during the lifetime of the several p g '
control, an impregnable monopoly. Indue time, onel
of these patents expired; and probably in the whole
of iegislation cannot be found instances where m :
ent effort or more powerful influence was exerted to s
extension after extension. Finally all 1
Bachelder and the Wilson feed motion,
after two extensions in 1871.  Every
been besought to grant still further
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tempts and explained their objects and bearing on the public
intorests. The last of the combination resided in
the Bachelder patent, granted in 1848, and containing a claim
sufficient to protect the feed motion.  This patent the com-
bination unearthed and purchased many years ago. It was
twice extended; and, as we stated In the beginning, its de-
mise marks the expiration of all the fundamental sewing

machine patents.
TIn order to appreciate tho effect of this event, its double

influence must be regarded, first, as affecting inventors, and |

second, as affecting the public.  So long as the combination
controlled the features which’ are absolutely necessary to
every sowing machine, they protected themselves against

compotition in their high prices, and also derived a large |

revenue from the royalties they imposed. In this way the
inventor of a good and valuable improvement in the machine
was at their mercy. They could prevent his applying his
device by charging him a royalty so large that he could not
afford to sell his ne atany attainable price, or else could
compel him to sell out to the combination at their price. It
is estimated that, since the grant of the Wilson patent, nearly
half & million dollars has been expended by inventors on
sewing machine modifications, much of which has proved a
total loss. Now the inventors can employ the necessary ele-
ments referred to freely; and as a result we may look for
still further improvements, and a large increase in the num-
ber of sewing machine manufacturers.

As regards the publie, the influence of change is at once
apparent in the decreased price of machines, the reduction
in the case of some of them being already 50 per cent. This
will be a great blessing to those to whom the sewing machine
is a means of support.

It would be difficult to find a more significant commentary
on the beneficial influence of our patent system than is em-
bodied in the history of the sewing machine in the United
States. For more than thirty years the people have paid
out cnormous sums, and have rendered those who devised
and those who developed the important inventions connected
with it royally wealthy. On the Bachelder patent alone, it
is reported that the combination has made £4,000,000. A
single company, the Singer, it is said, has $15,000,000 in-
vested in the business, and the other great corporations have
amounts of proportionate magnitude. Yet when the im-
mense aggregate which has been paid for the sewing machine
comes to be balanced beside the benefits the people have
gained through that invention, there can be no question but
that the cost to them is inconsiderably low. For the millions
we have given, we have secured the establishment in the
manufacture of the sewing machine of a new and vast indus-
try, giving employment to thousands and opening up new
utilizations of our resources. This great industry has in
turn promoted minor ones, It has compelled the acquire-
ment of the skill on the part of moulder and pattern maker
to produce castings of extremely fine finish; and the benefits
thus gained have made themselves felt over all the motal-
working arts, The decoration of the machine has resulted
in great improvements in the arts of japanning, inlaying, and

electroplating, The necessity of the use of smooth strong
thread has given rise to the manufacture of an improved ma-
terial in immense quantities. The manufacture of sewing
machine needles is nlso becoming almost a separate industry.
Consider, besides, the immense multiplicity of attachments
to the sewing machine which have been deviged—the hem-
mers, braiders, tuckers, corders, fellers, improved treadles,
ete.—all sources of revenue, and of employment—and the
quantity of special machinery necessary for the production
both of these devices and of the machine itself. And finally,
for the millions that we have paid, the owners of the control-
ling patents have gone on and improved and developed the
sewing machine with wonderful rapidity, and this is only ono
class of benefits, Who can estimate the value of the sewing

machine to the people at large? It has revolutionized every
industry wherein textile fabrics are made up into special
forms. It hus cheapened every variety of wearing apparel,
from hats to shoes. It has furnished & means of livelihood to
millions of our people, and has enlarged the field and in-
creased the rewards of female labor, in fitting accordance
with the demands of the hour, And all these vast advantages
have been extended to no one people, but to all mankind,
Can it be said that these gains, utterly inestimable as they
are pecuniarily, have not been cheaply purchased at the cost
of the few years' monopoly wherewith the laws have re
warded the inventors?

THE FATE OF THE LAST MAN,

In all the discussion which has agitated the world over
the Mosale and geological accounts of the creation, no ques-
tion has been more argued than that of the origination of
the race.  There is nothing like variety, even in sciontific
argument; and we have heard so much disputation as to
whether Adam or an anthropoid ape was our primal ancestor,
that we are now impelled to turn to the dismetrically oppo-
site end of ereation, and consider not the beginning of the
firat but the end of the last man, Bpeculation s to future
oveats—enpecially if several billion or so years distant—is
not partionlarly profitable; but if a personal originator of
the race is to be made an object of present theory, similar
theorizing os to the personal terminator of the race In cor
tainly just as useful, both hypotheses being equal in the
speculuative nature of their basis: and it being certain that
we cannot know snything more definite about the subject
of the one than ubout thut of the other,

M. Alphonse de Candolle polats out thut the terrestrinl

Scientific Amervican,

surface is constantly diminishing, and that elovated regions
are being lowered through the incessant action of water, ice,
and air. Besides, earthy matter, washed or ground away,
is being carried into the sea, which is thus Olling up; conse-
quently in course of time the present configuration of the
land will change. Continents will be divided into islands,
and these will be gradually submerged. The human race
will be driven by the encroaching waters from island to
island. Finally the sun will rise on a vast waste of sen
dotted perhaps with farseparated islets which once were
mountain peaks.© One by one these will be submerged until
finally but one is left: Kunchainjunga, the loftiest summit of
the Himalayas, perhaps; or more likely, some new coral reef
which an insect to-day is laboring, down in the depths, to
build up. Here will perish the last man, and the body of
the last relic of our race will be washed away by the waves
of the mighty flood. Therefore (1) if the last man does not
starve to death he will probably be drowned.

Another theory is that of the periodicity of deluge, pro-
posed by Adbemar, which depends on the fact of the unequal
length of the seasons in the two hemispheres. Autumn and
our winter last with us 170 days. In the Southern hemis-
phere, they last 186 days. These seven days or 168 hours of
difference increase each year the coldness of the pole. Dur-
ing 10,500 years, the ice accumulates at one pole and melts
at the other, thereby displacing the earth's center of gravity.
Now a time, itis reasoned, will arrive when, after the maxi-
mum of elevation of temperature on one side, a catastrophe
will happen, which will bring back the center of gravity to the
center of figure, and cause an immense deluge, The inven-
tor of this theory fails to consider the probability of the
center of gravity returning as gradually as it was displaced:
but with this defect, the hypothesis from another point of
view goes to show that (2) the last man will certainly be
drowned.

Every few years or so we have a comet scare; and when
the flaming star appears in the sky, there are plenty of ner-
vous persons who fret themselves over the chances of our
earth coming in contact with it. It is, of course, not with-
out the limits of possibility that such a collision should occur.
If it did, our globe would plunge into an atmosphere of gas,
which, mingling with the air, say those who predict this
mode of death to our planet, would produce an explosion
which would destroy every living thing. Such being the
case, the person capable of breathing deleterious gas longest
would survive the rest; and therefore (3) if the last man is
not suffocated by cometary gas he will be blown up.

It is believed by many astronomers thut there is a retard-
ing medium in space, based on the fact that Encke's comet, in
thirty-three years, loses a thousandth part of its velocity. If
the ether resists our earth’s motion in its orbit, then the cen-
trifugal force will be constantly lessened, while the action
of gravity will remain constant: so that the earth will de-
scribe a spiral path, always approaching the sun. The effect
of this would be to convert the tropics into a desert, which
would gradually expand toward the poles, from about which
the ice and snow would be quickly melted. Finally the in-
tense heat would turn the whole globe into one barren waste;
but before then the human race would have disappeared.
The probabilities in such event point to the supposition that
(4) the laxt man wll be sunstruck,

There are certain classes of rocks which are constantly be-
coming hydrated, and are thus occluding immense amounts
of water, The theory has been broached that, in course of
time, the seas will thus be dried up; and water being absent,
our atmosphere will disappear, the earth becoming a waste
similar to themoon. But before then, the atmosphere would
probably become too rare for human existence. As the air
pressure decreases, as M. Bert has shown, the privation of
oxygen produces the deleterious effects experienced chiefly
by aeronnuts and mountain climbers.  Consequently, in
view of this theory (5), the last man will be suffocated.

Our sun itself may come to an end in two ways. First,
! as Mr. Proctor has recently very graphically explained, being
i but a variable star it may suddenly blaze up, and go out as

other suns are known to have done. In this case, the intense
| hieat of the colossal conflagration would destroy everything
lon the earth, and perhaps even vaporize the earth itself.
Bhould this event oceur (6), the last man will be burned up.
] Or the sun may cool down. The glacial zones would thus
enlarge, the race will be crowded nearer and nearer to the
| equator, by the encroaching glaciers coming from the poles.
The small space will no longer support the life upon it, and
in the terrible struggle for existence only the fittest will of
course survive, Finally, after the earth becomes covered
[ with the vast ice sheet, man with his wonderful capacity
| of adaptation to surrounding circumstances will probably
subsist for a certain period, but in the end the constantly
augmenting coldness will assert itself, and thus eventually
(7) the last man will be frozen to death,

It has beon suggested that the cooling of the earth will lead
to the production of immense flssures in its crust similar to
| those nlready vigible in the moon. The surface of the carth
would thus be rendered extremely unstable, while the dwellors
thereon for safety would be compelled to take refuge in
caves. It s possible that the troglodytic remnant of the
race might meet its fate in some great cataclysm or eruption,
and hence it is assumable that (8) the last man will be erushed
in somo sublerrancan cavern,

Or supposing that the people adapted themselves to their
surroundings and managed to live on the surface, until the
time when the earth becomes so cracked und broken that,
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Possibly n part may exist large enough to preserve its at-
mosphere, It may either be a satellite of the first larger

body within whose sphere of attraction it mny come: or it
may full into another world.

In such case (9) the last man
will be killed by the erash of orbs ; but if he is not, and no one

can tell to what extremes of resistance the race may develop,
he will become an inhabitant of a new world,
does not necessarily imply progress, and possibly the race

Evolution

may have retrograded until the human Leing possesses the
nature of the plant louse; such being the case, this single in-

habitant will spontancously produce posterity of both sexes.

A new race of men will begin, to continue ad infinitum.
Hence (10) there will be no last man,

AMERICAN EXHIBITORS AT PARIS.
Mr. Joseph E. Holmes, well known to most persons who
exhibited from this country at the first International Exhibi-
tion, in London, in 1851, and who has rendered service to
our exhibitors at all the subsequent expositions, including
the last two, at Paris and Vienna, quite laments that Con-
gress should have adjourned without appointing any com-
missioners, or making any appropriation for the Great Ex-
position to be held in Paris next year, He thinks that, if
Congress should take prompt action at the next session, it
will be too late to get the contributions together and shipped
in season to enable us to make a creditable show; and a
letter from Mr. Holmes, which we print on another page,
will suggest to persons wishing to exhibit their wares the
necessity of bestirring themselves and providing for their
requirements for space, etc., instead of waiting for the action
of Congress, which is uncertain and, in any event, slow.
The Oldest Locomotive Engincor,
To the Editor of the Seientific American :
Your correspondent, L. Van Buren, of Clarksville, Ga., is
not, as you suppose, the oldest locomotive engineer now
living; for while he can only claim having operated a Ste-
phenson engine in the year 1832, historical records show that
the writer designed and superintended the construction of
the first fast locomotive engine, the ““ Novelty,"” during the
summer of 1529; and that, in the month of October, he ran
that engine on the Liverpool and Manchester Railway
against George Stephenson's ‘“ Rocket,” beating the latter
in speed fully ten miles an hour. The London TVmes, whose
correspondent witnessed a preliminary contest between sev-
eral locomotive engines on the road mentioned, said, regard-
ing the Novelty: ““ It was the lightest and most elegant car-
ringe on the road; and the velocity with which it moved
surprised and amazed every beholder. It shot along the line
at the amazing rate of thirty miles an hour! It seemed, in-
deed, to fly, presenting one of the most sublime spectacles
of human ingenuity and human daring the world ever be-
held” (Seoc T'he TVmes, October 8, 1820.) This testimony
disposes of Mr. Van Buren’s claim to seniority as a locomo-
tive engineor. His important statement that he can, al-
though 77 years of age, ‘“mount u horse as spry as when 45
years old," induces me to advert to the less momentous fact
that T work at the drawing table regularly from 8 to 10 hours
every day at all seasons. With reference to actual age, the
locomotive engineer of 1820, having been born as late as
18083, of course yields precedence to the spry horseman of
Clarksville,
New York city. J. Enicssox,
S ——eee——
The Columbin College Professorships.

At ameoting of the trustees of Columbia College, held on
May 7, 1877, Professor William P, Trowbridge, of the Shef-
|field Scientific School of Yale College, was unanimously
elected Professor of Engincering, Professor Trowbridge
will be assisted by one adjunct professor and by an assistant
in drawing. Dr. Charles ¥, Chandler, late Professor of
Analytical and Applied Chemistry in the School of Mines,
was at the same meeting elected Professor of Chemistry in
the College and School of Mines, He will be aided in his
duties by three assistants, to be ealled instructors, who ghall
give instruction practically and by lectures in the three de-
partments of analytical chemistry. After the present year,
no chemistry will be tanght in the regular academic course
of the college excepting a few lectures to the sophomore class,
Elective studies will probably be introduced to compensate
therefor,

il
—
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A Conservatory on the Roof of a Hotel,

That excellent plan which we have so often advocated, of
turning the tops of houses In cities into gardens, has been
carried out by the Palmer House in Chicago; and a portion
of the roof of that hotel is now covered with a magnificent
conservatory., The structure is entirely of glass and iron;
and as it is built on an extension, its location is such that it
opens directly out of the ffth floor corridor of the main edi-
fice, which rises some two stories above. A fine collection
of tropical and rare plants has been provided, and the regu-
lar heating apparatus of the house supplies ample warmth,
The conservatory s open to guests of the hotel, and furnishes
adelightful resort,

Bone NMoeal for Grapes.

The editor of the London Hortieulturist asserts that among
ull the fertilizers proposed for the grape, none embody more
of the necessary ingredients than bone meal, It should be
applied ns early In the season as possible. About a ton to
the acre makes o dressing that will prove valuable tor two

as predieted, it falls apart, flylong off in fragments into spuce.

or three yoars,




.
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THE ALHYDRIC CHAIN,

The object of the invention illustrated in the annexed | ports on new work; and by replacing the cutter with a drill,

M. Toselli is an fnventor who for somoe time past has made | engraving is to accomplish this work of grooving, then of | holes can be bored for the studs.

* a specialty of inventions for the
treasures, and other bodies from the water,

grapples and submarine diving apparatus wo have already il-

raising of sunken vessels, | truing off the inserted pleces, without skilled labor and in This invent

shown; and motion is imparted to the mill or cutter by o [ and is there o

lustrated, His latest device is represented in the annexed en- | shaft on which slides a suitable gear, meshing into one on | and money.
ustrated, »-EN : | ¢
:11\1!\ . and its use is to raise hoavy vessel sunk in depths | the tool carrior or erosshend, the latter being fed to the [ean Patent Agency. For further particulars and rights to
:X § 'n":t\‘l for divers to work in efioiently.  The apparatus worls, in either direction, by n screw nnd suitable gearing, | manufacture,
00 g S5

is called the alhydric chain, and it conslsts
of n number of strong impermeable can-
vas bags fastened together, like so many
colossal sausages, by short copper tubes.
The engineer in charge of the operation
of placing this chain about a sunken ves:
sel descends in one of M. Toselli's sub-
marine moles, which is self-moving, and
from which the progress of the work can
be seen. A telegraph line serves to trans-
mit the directions of the occupant to those
working at the surface. Dircoted in this
manner, the people above lower grapnols
which automatically fix themselves at the
points indicated. From each grapnel a

the next step isto lower a very heavy grap
nel, which is caused to attach itself to
some strong part of the vessel, the keel of
the bowsprit for instance; and to this grap
nel is fastened the end of the alhydric
chain, in lieu of the cord and buoy. The
boat carrying the chain then moves around
the line of buoys, so that the chain, as it
sinks, becomes wound two or three times
around the vessel below. A powerful
pumping engine then forces sir into the
cylinders; and when these are filled, their
weight, pius that of the ship, is less than
that of the water displaced. The resultof
course is that they rise to the top with the
vessel, and sustain the latter until the

metal is of a silvery white color, and is

very soluble in excess. Ferrocynnide of
potassium gives o characteristic precipitate
similar to the color of the petals of ross

du Bengale. "With hydrosulphuric acid a brown coloration
is first obtained; the precipitate afterward changes to a fawn | fed down by the small handwheel on top of the carrier

[ |

i

!

N

TOSELLI'S ALHYDRIC CHAIN.

ion has, we are informed, been successfully

His ingenious [a short time, The machine is supported by four studs, ns | used in the shops of the Pennsylvanin Railroad at Altoona,

msidered a very useful tool, saving both time
Patent pending through the Scientific Ameri-

nddress the inventor and patentee, A, H.

Campbell, Box 1186, Altoona, Blair
county, Pa,
- see  — —

Separation of Arsenie from Cobalt
and Nickel,

Most of the common ores of nickel and
cobalt contain a considerable quantity of
arsenic; and perhaps on this account the
crude metallic arsenic i8 sold in drug
stores under the name of “ cobalt.,” The
usual method of dissolving the ores, and
precipitating the arsenic by sulphuretted
hydrogen, is objectionable on account of
the disagreeable odor and poisonouns pro-

treated with an excess of a concentrated
solution of oxalic acid. Both metals are
thus converted into oxalates, while the
arsenic acid goes into solution along with
the oxide of iron. The mixture of nickel
and cobalt oxalates is thoroughly washed,
and may be separated by ammonia aceord-
ing to Langier's process, If the ore con-
tains copper, it should be precipitated by
means of finely divided metallic iron that
has been reduced by hydrogen, The dis-
solved iron must afterwards be oxidized
to a ferric salt. Sjeiss cobalt can be de-
prived of a large portion of its arsenic by
previous fusion, care being taken to con-

i R 18l - duct the operation in such & manner as 1o

;. nec (';\l'."} rlrpln:n c.nln be lr}:u-ir}«;r until she == : prevent injury from the poisonous white
',{a can be floated to o place of safety. = arsenious acld evolved.

KR X3 e <

i

i: Laveesium, a New Metal, A\ = T

4 From s communication made to the So. The Seventeen Yoar Locusts,

i ciété des Sciences Physiques et Naturelles o = - - = Our exchanges from various parts of the
’ de Bordeaux, we learn that M. Prat has < = ’f‘:_‘:;. - country report that the seventeen year lo-
1 discovered a new metal, which, in honor o lﬁ custs have made their appearance in large
E of Lavoisicr, he calls lavaesium. This new = “ = : numbers, A correspondent of the New

York Sun, from Greenbush, N. Y., writes

4

%

| malleable and fusible. It forms crystal. :‘ _ that they have also appeared in that vicin-
a lizable colorless sults.  The following are = ity: “They first emerge from the ground
; some of its reactions: When treated with in the form of a large grub. The wings
& potassa, a hy-ir:m-d white precipitate is ob- = appear soon afterward, when the locust
L tained, insoluble in an excess of the pre. 4 settles in the nearest tree.  The noise made
: cipitant,  Ammonis gives o precipitate a

by the insects is a constant shrill hum-
ming. They do rot eat growing crops,
as many suppose, nor do they in any
way resemble the ravenous locusts of the

shown on the end of the machine. The tool, in starting, is] West. They devote their time to working in the branches

. | and twigs of all kinds of trees. They plough little grooves

& 3 pertics of this gas. Professor Wahler

t cord extends which terminates in a buoy avoids this inconvenicnce by the use of

,' which floats at the surface, It follows oxalic acid. The ore, ku;lfcr nickel or

2 . chen seve 1ese grapnels are . i red i i |
B that, when s-um's! l(;f;ll‘; i‘ g ‘l g speiss cobalt, is dissolved in aqua regin, l
1 attached, the lmo_\s':\ Ve wmnuulul gh evaporated, if necessary, so as to cxpel ‘
i in the l‘x.nﬁ (‘l_l'll"t‘- "fl ”"l‘ -HINI : ‘l’” n:l the excess of acid, and precipitated while

b raised. This will be clearly unc ‘l'_”‘] ‘l boiling hot with carbonate of soda. After |
l from the engraving., This accomplished, washing, the still moist precipitate is !

o v WA T

2 . ML~ i y t. 1 : . 1

color. Tannin gives s deep vellow-green precipitate, Motion is given by turning the crunk; and when it is de-|in the limbs, in the tender bark next the wood. Their perfo-
In the spectroscope the new metal gives: 1. In the indigo- | sired to feed in an opposite direction, the small gearsare dis- | rations in the trees kill the branches, and the foliage soon

blue, two sets of charcteristic lines. 2. In the bright green, | engaged by moving the small lever and swivel to which | turns yellow. In 1880 the locusts did not appear until June,

Iwo other sets of simpler lines, also characteristic. 3. Some they are attached.  The machine is also used to cut out the l when the trees were in full leaf, In two weeks the woods

blue, violet, and green secondary lines; in all
twenty-three lines. These characteristic lines
exactly coincide with those of copper, which
would seemn to show that the new metal con-
taios copper.  Its silvery white color, howey-
er, and some of its reactions, especially those
with ammonis and ferrocyanide of ;u-h;--ium,
constitute properties which distinguish It
from any other known metal. A« cording to
M. Prat, this body is much more common
than he at first supposed, it having been
found in many minemls, and especially in
iron pyrites.  If laveesiom really -xn-t;. it
therspeutic action and its industrial uses re.
maln W be studied.—Le Monde Pharmacen.
Iu,nt/

IMPROVED STEAM CHEST SEAT MILLING
MACHINE.

Those acquainted with locomotive repalr.
ing know that the action of the hest In the
Mo causes the acid In the lubricating tal
low 10 corrode the Iron

This Is ¢ specially
noticeable

& oceurring in the vicinity of the
valves aod steam chest In the Iill-ll! cane
the ledge which supports the .
{y--(uc(.tl} corroded to such an ¢ xtent as 10
require repair. To do s necs
time and labor, as 8 recess ¢ r
be cut with the

stoarn chost s

ssilates much
Eroove has o
chisel; and then brass srips
arw driven in and trued up o
Jolnt

» elloct o tight

CAMPBELL'S MILLING MACHINE.

looked as though they bad been subjected to
the frosts of November. From all appear
ances the locusts will be as thick as they were
in that year. Stories of the poisonous nature
of the sting of this curious insect, which did
duty in 1880, creating much alarm, have been
revived, but the seventeen year locust is harm.
less to man and beast. It is an inch and a
half long when full grown. It comes oul of
the ground tail first, and has on its head white
marks forming a perfect Jetter W, In 1560,
believers in signs and superstitions declared
that the appearance of this cabalistic sign de-
noted war. In that year the locusts did not
entirely disappear until late in the full Peo-
ple still living here remember their appear:
ance also in 1843,  Thoy were so thick then
that the trees were thrashed with whips, and
doad locusts carried away by the bushel,
They do no permanent injury, but luterfere
greatly with the year's fruit erop.”
e+ A A—
Powder Paper,

A substitute for gunpowder, Invented ln
England, is called ** powder paper;” it is pa-
per imprognated with » mixture of potassie
chlorate, nitrate, prussiate, and chromate,
powdered wood churcoal, and 's little starch,
It leaves no greasy residue on the gun, pro-
duces less smoke and Jess recoll, sod is
loss impaired by humidity, and it B
strouger than gunpowder,
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A PERSIAN ROYAL PAVILION.

At the southeastern end of the Caspian Sea, not far from
Resht (which Is the only harbor nocessiblo In stormy weathor,
on that part of the Casplan), Is n village ealled Ensoll. 't 1
near the borders of Russls, and wims selected by His Orfental |
Majesty the Shah s the locality for a temporary marine resi
dence, wheroln ha could take a solemn leave of his domin
jons, and say farewell to his wives before his journey w
Europe four yoars ago.  Wo publish herowith an engraving
of this structure, which wus bullt Jo great haste and is vory
slightly put togothor.  Tho materinl Is ohlefly adobe or sun
dried brick; and the olay was so poor that the bullding Is ul
ready roturning to dust, a fato which overtakes many build.
ings in that part of the world. The one-storied houses, which
are common in Persia, of course suffer loss than such s build
ing ax is shown In our engraving; and the danger to the in
habitants of the upper storles of the pavilion is obviously
vory great.  Bo, with trug Orlontal sagacity, the upper
rooms are allotted to the womoen of the family, an additional

| oz, of water

and apply it to the wood of

wld

When dry, glve
dilute ebloride of tin, to which is sdded n Hittle tartaric
1 oz, of chloride of tn, aod § oz of tartark

N conting

weld in 86 fluld
If Insteaud of water the cochilneal s bolled inlr

n decoction of bark (2 028, bark to 85 ozs, of water), and the |

chloride of tin is usd as above, an Intense scarlet, and all | i
shades of ornge, may be produced sccording to the pro- ||
portions, '

Brown,— Varlous tones

with chiromute of potush, and spplying then s decoction of

may be produced by mordanting |«

fustic, of logwood, or of peschwood, !

Groy. —Grays may be produced by bolling 17 oza, orchil | ful wize is filled with water at 155 Fah.,

pasto for half an hour in 7 piots of water, The wood s first

treated with this solution, and then, before it Is dry, ste ped | spresd out, are allowed to steep for four or five hours

in a beck of nitrate of lron st 1* B
u yellowish tone;

An excoss of lron gives
otherwisoe u blue-gray Is produced which
may be completely converted into blue by moeans of o little |«
l»(ll.hh. !

with

Preparing Garments with Cotton Warps for Dyelng.

In many dye works articles before being dyed nre « leaned
Oup, :|.an then rinsed,  Although this treatment can
1t bo pronounced Irrational or bad, it Is not to be recom
An inequality in the manner of rin
shades dur

nended to eve ry l|)¢ r
1 the waabed garments often produces
works not ;-In'-nl“| with soft water
The best agent for

spols or

ng dyeing. In dye
mher means are used in place of soup

lennaing s carbonate of soda. A somewhst concentrated

lye generally removes the greater part of the spots,

To cleanse twenty garments for dyeing, a beck of the need
in whioh 4 Ibs, 6

of soda crystals are dissolved In this the goods, well

ozn

At
the end of thistime the garments are taken out, one by one,
and spread upon a very clean table close at hand A strong

wnd hot lye of sods is prepared in a pall, and such parts as
wro wpotted with grease, ete., are treated therewith, with the

Black. —Boil 8] oz, of logwood in 70 ozs, of water, add 1 | ald of & hard brush, till they disappear.

that the roof under the blazing sun
makes the top stories exceodingly
uncomfortable from the heat.

In his Journey castward to En
soll, the Shah wns accompanied
only by o detachment of his wives,
cach of the Indies being carried in
tight box suspended on one side of
a mule.  With unusunl forethought,
o small opening had been made in
front of the box to admit light and
wir; and each box was so tightly
packed that the occupant was
obliged to forego the use of her
limbs, and eould not even sneezo
without disturbing the lady on the
other side of the animal. A fow
carpets were all the furniture
thought necessary for the ladies'
accommodation; and an appearance
of royal pomp was imparted by tho
presence of o few regiments of
soldiers,  When the solemn fare-
well ceremony was over, the wives
were boxed up again and sent back,
much to their disappointment, us
they had indulged a hope of secing
Europe; but, it is stated, the Em.-
peror of Russia objected to such a
cavaleade crossing his territory.
*O

Stalning Wood.

In most cases the staining of wood
may be effected so as to produce
very bright colors without any pre-
vious preparation, as, generally
speaking, the mordants employed
have a bleaching action on the wood.
But in many cases, in consequence
of the quality of the wood under
treatment, it must be freed from its
natural colors by a preliminary
bleaching process. To this end it
is saturated as completely as pos-
sible with a clear solution of 17}
ozs. chloride of lime and 2 ozs. soda
crystals, in 10} pints of water. In
this liquid the wood is steeped for
half an hour, if it does not appear
to injure its texture. After this
bleaching it is immersed in a solu-
tion of sulphurous acid to remove
all cases of chlorine, and then
washed in pure water. The sulphurous acid which may |
cling to the wood in spite of washing does not appear to
injure it, or alter the colors which are applied.

Red.—The wood is plunged first in a solution of 1 oz. of
curd soap in 85 fluid ozs. of water, or else is rubbed with
the solution, then magenta is applied in a state of sufficient
dilution to bring out the tone required. All the aniline
colors behave very well on wood.

Violet.—The wood is treated in a bath made up with 4}
ozs. olive oil, the same weight of soda ash, and 2} pints of
boiling water, and it is then dyed with magenta, to which a
corresponding quality of tin crystals have heen added.

Blue.—Prepare as for violet and dye with aniline blue.

Green.—Mordant the wood with red liquor at 1° B. This
is prepared by dissolving separately in water 1 part sugar of
Jead and 4 parts of alum free from iron; mix the solutions
and then sdd one thirty-second of a part of soda crystals,
and let settle over night. The clear liquor is decanted an‘
from the sediment of sulphate of lead and is then diluted |
with water till it marks 1° B. The wood when mordanted
is dyed green with berry liguor and extract of indigo, the
relative proportions of which determine the tone of the

renson for this arrangement boing

green.
The wood, mordanted, as above directed, can also be dyed

u fine blue with extract of indigo.

Yellow,—Mordant with red liquor and dye with bark
liguor and with turmeric,

Besides the aniline colors cochineal gives a veory good
scarlet red upon wood. Boil 2 ozs. of cochineal, previously |
reduced to a fine powder, in 35 ozs, of water for three hours, |

lﬁf-"\+®

TEMPORARY RESIDENCE OF THE SHAH OF P

oz. blue stone, and steep the wood for twenty-four hours.
Take out, expose to the air for a long time, and then steep
for twelve hours in a beck of nitrate of iron at 4° B. If the
black is not fine, steep again in logwood liquor.—Dingler's
Polytechnisches Journal.
—t
Boring for Coal In Switzeriand.

A remarkable example of rapidity in deep boring has re-
cently been furnished by the first bore hole put down by a
company formed to search for coal in Switzerland. A depth
of 1,422 feet was reached in two months, including the re-
boring of the upper 640 feet from 8} inches to 7 inches indi-
ameter. The work was done, including all delays, at a rate
of over 1,000 feet per month, the highest speed being nearly
77 fect in 24 hours, The results obtained were negative, the
section showing about 1,200 feet of Permian strata resting
upon old erystalline rocks; but the trial is only the first of a

series,

- ——ettr—

The Sclentific Americean,

““This has been for years the best paper of its kKind pub-
lished in America, but it never was so attractive and useful
before as during the year 1877. Every week there are from
six to ten engravings of new machines and inventions, which
are especially prepared for it, and whichare not found in any
other publication, Those who are engaged in any mechani-
cal pursuit will find this paper of great value. In excel-
lency of illustrations and matter, quality of paper, and me-
chanical execution, it surpasses all others of its kind; besides,

To remove hardened of
stearin, paraffin, tar, resin, ete,, ben
used

Q')l;'n

zine (not benzoline) must be
A rubber is steeped with it and ap
p]ivcl to the spot till it is completely
removed. The rubber, thus used in-
stead of the brush, is formed of
picce of woolen cloth rolled tightly
up, and covered with o small plece
of cotton or linen. The whole must
be large enough to be grasped firm.-
ly in the hand.

In well organized dye houses
garment is washed in rivers, but in
arranged washing

“

no
properly ma-
chines.

Green on garments with cotton
warps (11 1bs): Mordant for an
hour at a boil, with 2 Ibs. 3 ozs,
alum, 8% ozs. tartar, 43 sul-
l)huﬁ(r acid, 6} ozs. extract of in-
digo, 2 lbs. 3 ozs. fustic. Put it
then in o fresh beck, containing 17}
ozs. alum, and the same weight of
fustic. Work for an hour, lift, and
enter in a fresh beck, with 2 1bs. 3
ozs. sumac. Leave it in this latter
beck for two hours, turning it from
time to time. Lift, wring, and dye
in a fresh cold beck. with methyl
green. For deeper shades extract
of logwood may be added.

Brown on garments with cotton
warps (11 Ibs) : Make a decoction
of 2 1hs. 3 ozs. catechu in water; de-
cant the clear liquid, and add to it
the solution of 5 ozs. bluestone.
Enter the garment, spread out, and
steep for an hour. Lift, press, and
enter in a boiling beck, made up in
the proportion of 1 Ib. 10 ozs. ar-
gol, and 17} ozs. bichromate of pot
ash. Boil for half an hour, then
lift, and dye for the same length of
time with 2 1bs. 3 ozs. peachwood,
and 17} ozs. fustic. After boiling
for half an hour, lift, and examine
if the shade is as required. If not,
it may be reached by an addition of
peachwood, fustic, or logwood,
keeping up the boil. If the cotton
is not of the same shade as the wool,
3% to 5% ozs. of alum is added to
the dye beck, and the goods are re-

entered, but not boiled.
Black on garments with cotton warps (11 Ibs.): Dissolve
8§ ozs. solid extract of logwood in boiling water, and boil
the goods in this. Lift and boil for 45 minutes in a fresh
beck, made up with 8} ozs. bluestone, and 12 ozs. copperas.
Return to the first logwood beck, to which 5} to 7 ozs. of
soda ash has been added. If the color is not full enough,
add a little more extract of logwood. Sadden with 2} to 3}
ozs. copperas.— Teinfurier Pratique.

-

Testing Flour.

The rise in price of breadstuffs caused by the declaration
of war by Russia against Turkey may lead unprincipled men
to imitate the adulteration of flour practised in some foreign
countries. An easy method of detecting such adulteration,
according to Jegel, is to mix the flour with chloroforn:. The
chloroform exerts no chemical action upon the flour; but be-
ing specifically heavier than flour and lighter than the carthy
adulterants, the former floats upon the chloroform and the
adulterant sinks. On shaking up a sample of flour in a test
tube of chloroform and allowing it to settle, a sediment will
indicate adulteration. On decanting the turbid liquor, the
sediment may be washed and weighed or tested quantita.
tively.

OZs.

SIA.

<>

- - ——  ——

A cornesroxpext, D. J. W., suggests that the line
rockets used for communicating with ships wrecked on the
consts might bo utilized, in cases of fire in the upper stories
of tall buildings, to carry a cord into a window, to which a

it is o weekly."—Missionary Visitor.

stout rope, oreven a ladder, could be afterwards hauled up.
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'vlu- and bending cold. Insert this bent end into the dog,
— | lotting it rest against the screw, give the lathe about half »
turn by band, then put on the guide, which is an iron rod,
preferably square and as thick as you want the spirals to be
apart.  Bend one end to form a hook that will pass over the
mandrel froely, the other end being left long enough 1o pass
down between the lathe shears to keep from revolving.
Start the lathe, holding the wire against the guide with s
slight pressure, and the spring will wind, feeding the guide
anlong ahead of it. After the spring has been wound, turn ‘
the lathe backwards one or two turns, or enough to take the
prossure off the spring, before it is rolieved from the lathe.
I have found no difficulty in holding No, 6 steel wire in my
hand while being wound over a § mandrel; but for larger
sizes, especially if hard, a rest may be inserted in the tool
post, nnd the wire allowed to pass over that, This rest, to
prevent abrading the wire, may be a pioce of hard wood of
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= [Continued from first page.) | Communications.

at the east end to face of masonry at the west end, is | ol

feet, thore being 85 fect of arching constructed outside The Frenmch Exhibition.
of the rock faces, in order to provent looso earth, StONC, | oo o0 yivsr of the Scientific American : ‘
etc., from falling on the track. The back arching within | 1If Congress should fail to make any appropriation for the
waries from 22 to 84 Inches in thickness, and extends over | proper representation of this country at the French Exhibi
somo 8,100 feet, or about three quarters of the entire length. tion next year, there aro men patriotic enough to give thelr
The roof was thus reinforced wherever it was considered | services for such an ond; and the sooner a commission is |
not atwolutely safe. | formed, and intending exhibitors invited to apply for space,

The cast end of the tunnel enters the rock about 2,700 feet | the better.  One ohief commissioner, with two or three as-

north of the entrance of the Bergen tunnel, with which minlunnln willing to work, would be ample; and exhibitors
line forms an angle of 40°, the west end appearing on a [ woull gladly pay their own expenses rather than depend on
higher plane and within some 50 foet of the older bore. l.‘. | the favors they may got from such strugglers for place and
is 97 feot wide in the clear, and the total height is 20 gy power as have charmcterized our two last exhibition commis-
inches, Ventilation is secared by scven shafts, all (with ouo | sions abroad. A small appropristion of course would be de-
exception) brick lined.  Three are elliptical in section, open- | . orle (to fairly pay the expenses of the commission), whon |
ing the full width of the tunnel in the long, and measuring judiciously applied, and for fitting the space allotted and |

§ foot In the short diameter; one s 10§ feet by 7 feet, two |
are 6 feet in diameter, and another, opening the full width ;
of the tunnel, is 12 feet wide.

HACKENSA \ b
RIVER

MAGKENSACK BRIDGE »
DUEFNLD AYE.

Dt~

JAMES AVE. 4 : ,,,x' (S
70
Qo¥ <
() )
MIDLAND A5 '/ (3

TONNELLE AVE.
-

AW | 40 3T1¥OS

e __HUDSON "RIVER™ ™
MAP OF THE DELAWARE AND LACKAWANNA RAILROAD'S
SEW WORKS,

Besides the actual excavation, considerable labor has been
necessitated in the construction of approaches. The natural
bog on the east side of the ridge has been filled in to support
about three quarters of a mile of truck.  On the west side, a
mile and o half of new road has been built to connect with
the old line, passing through the Bergen tunnel. In both of
these short sections, several fine bridges, which are illustra-
ted in the accompanying engraving, have been erected. On
the east side there are three bridges at Henderson street, car-
rying over seven tracks; at Grove street there is one four-
track bridge. This last, together with the iron skew bridge
of 193 feet span over Hoboken avenue, and the bridge over
the Erie oil track, are represented in the illustration. On
the west side, there is a fine iron skew bridge near the mouth
of the tunnel, so that the line of the road passes directly over
the Erie track. This will be found represented in the en-
graving, together with the bridges over Tdnnelle and James
avenues, and the celebrated skew structure across the Hack-
ensack river. The last mentioned bridge is a triumph of en-
gineering skill, owing to the difficultics offered by the
marshy soil and destructive power of the river, It has two
spans of 200 feet and one draw of the same length. The
materisl is iron built upon masonry, which found a stable
foundation only after 1,700 piles had been driven. The
eastern abutment was washed away soon after completion,

and wholly wrecked, despite the fact that it was built on
over 800 piles, each a foot in diameter and each driven down
forty feet.

The cost of the tunnel and spproaches, as nearly as can be
ascertained st present, was as follows: Excavation and
shafts, $800,000; brick arching, $105,000; filling bog, grad-
ing, track laying, etc., on east side of ridge, $450,000; land,
right of way, road, ctc., on west side, $875,000; bridges,
$557,000. The total cost was therefore about £2,787,000. If
to this be added the outlay for the ship canal (now in pro-
gress), 8,000 feet long and 100 feet wide and 20 feet deep, de-

s

keeping it clean; and the resolution making the sameo should

commissioner, and not more than §3,000 each to three assist-
ants, to include all their private expenses; about 20,000 for
fittings and decorations, and $5,000 for labor and the like,
Then about $10,000 should be strictly applied to assisting
exhibitors, making £50,000 in all. This, in honest and ju-
dicious bands, would be ample.

The government has plenty of transports and seamen, and
should send to Havre or Ostend all the United States' con-
tributions.  With this, exhibitors would be satisfied; and I
think, if taken hold of in time, a very good show on the part
of the United States would be made.

The SCIENTIFIO AMERICAN can bring this about, and so
assist in the matter that the thing can be accomplished with-
out a “ fuss,” as has been generally the case, When Congress
failed (in 1861) to make an appropriation and the Cabinet

| continued to me the position of Commissioner, in place of

the 24 who resigned, I took hold and carried it through; and
because there was no money to quarrel about, we had a good
and peaceful time; out of 109 exhibitors, we bad 97 prizes
awarded, and 59 of them first-class. Contributions from
several wealthy Americans enabled me to fairly fit up and
decorate the space allotted; and with a private expenditure
of §1,700 we kept our credit good with foreign commissions,
and came out of it, I believe, with the perfect goodwill of
every exhibitor. My whole expenditure did not exceed
£7,000, of which over £5,000 was voluntarily contributed,
McCormick, Osborn, and Walter A. Wood each giving $150;
Steinway snd the Glen Cove Starch Company also did the
fair thing. I would try it again rather than that we be be-
hind time or shut out altogether.
I presume Mr. Corliss would accept the chief commis-
sionership, if tendered him; and no doubt Charles Francis
Adams, or perhaps Mr. Washburn, late Minister to France,
if wanted. Letushavea good American exhibit. We surely
shall not have if we wait till the end of October.

JosepH E. HoLyEs.
1018 T Street, Washington, D. C.

‘Winding Spiral Springs.
To the Kditor of the Sciontific American :
Among the many excellent articles by Mr. Joshua Rose,
appearing from time to time in the SCIENTIFIC AMERICAN
and its SupPLEMENT, I notice one on winding spiral springs.

i

\/

:
. =3

signed to increase the dock facilities of the Delaware and

Lackawanna Company, the entire expense of all the engi- |
neering work undertaken by that corporation reaches an |

aggregate of $2,850,000.

The engineers of the tunnel were Mr. James Archbald,
Chlef Engineer of the raflroad, and Mr. Samuel Rockwell,
Resident Engincer. The contractor was Mr, John McAn-
drew, and the bridges were mostly constructed by the Del-
aware Bridge Company. It is expected that the trains will
pass through the bore for the first time during the present
month,

Now as many of your readers who have lathes may not have
the means of cutting a spiral, and others may want a spring
for an odd job where it would cost too much to make a mun-
drel, T send you a sketch of the method we practice hore.
We simply take a common straight mandrel, or a centered
rod of round iron or steel, a little smaller than the inside di-
ameter of the spring is to be, place an ordinary dog on one
end, and put it into the lathe; then we take the wire to bo
wound, and bend about § of an inch at one end at right an-
| gles, This can generally be done by placing the end in the

specify that not more than $5,000 should be paid the chief |

A size that will go into the post, and extending 10 or 12
inches, being supported on the outer end by a block. If a
number of short springs are wanted, one can be wound as
long as the strength of the mandrel or length of the lathe
will admit, and afterwards cut into lengths. The short end
of the guide hook is bent to conform to the spiral.

Hamilton, Ohio. J.T. G.

i D
Steam Economy Computations,
70 the Editor of the Scientific American :

A correspondent, W. A. Mussen, in your issue of May 5,
alludes to a method of computing theoretical steam economy,
which he finds in the circular of a manufacturing company.
Having had something to do with the preparation of the
rules he quotes, I deem it but just to the rules, and to the
critics whose opinions he invites, to offer a trifle of explana-
tion, The * constant number 859,875 " is found by the fol-
lowing process, for which credit is due, so far as I am aware,
to Mr. Jesse Warrington, now of Jackson, Mich.

The standard horse power is 33,000 foot-lbs. per minute.
Hence 88,000 x 60 x 12 = 23,760,000 is its equivalent in
inchdbs. per bour. This, it is evident, will be the dis-
placement in cubic inches per hour of an engine which will
give one borse power with 1 Ib. mean pressure. Then taking
the number 27'648 as the number of cubic inches per Ib, of
water, we have 23,760,000 + 27-648 = 859,375 (and
enough, without a remainder), as such displacement in 1bs. of
water. From this point your correspondent gives the ration-
ale of the process clearly enough; but when he makes an ap-
plication of it, he takes for the volume of 16 Ibs, (the terminal
pressure of his diagram), the number 954, which is not the
volume of that pressure by any table I know of.
to the authorities referred to, it is 1,515, and by the older
tables, 1,576. Taking the former, his diagram would figure
22-304 instead of 85°46. So far as he has quoted the circular,
no tables of volumes need have been referred to. It con-
tained a table, in the preparation of which they were used,
hence the reference; but this he has not quoted. This con-
stant number may be used with any table of volumes which
may be considered most accurate.

The method of determining the proper allowance for
clearance and compression also needs a word of additional
explanation. When the exhaust takes place above the re-
turn or counter pressure, a certain amount of loss takes
place from the expansion of the steam in the clearance
space. But when the comprestion pressure reaches that of
the release, this loss is restored; and whatever percentage of
the stroke remains to be made after that may be deducted
from the theoretical rate. When the compression pressure
does not reach that of the release, we may find, by extending
the compression curve theoretically till it does so, how much
further the piston must have traveled to have restored the
release pressure, and add an equivalent amount to the result
of the calculation.

Finally, it is not expected nor claimed that caleulations of
this kind can give very closely the actual consumption of
any engine. Their chief value is for the comparison of dif-
ferent engines, and different conditions existing with the
same engine. They also give the theoretical maximum
cconomy, with which to compare the actual, in order to
judge of the degree of perfection existing in the engine and
its surroundings. No engine can ever reach it; but a large
one, furnished with dry steam somewhat with
well protected pipes and cylinder, may possibly come with-
in 10 or 12 per cent of it, but the average loss is probably

‘much nearer 80 per cent.

Like Mr. M., I cordially invite criticism and exchange of
ideas on this and kindred subjects. _
Salem, Ohio. J. W. THOMPSON.

Thoe Water Consumption of Stoam Engines.
T the Editor of the Seientific American :

In a recont issue, Inotice an article entitled “Water Eyap-
orated through Engines,” in which was published a method
of computing the water consumption per horse power per
hour, As the method was furnished by myself, I will say
that all that is claimed for the process is that it will give
identical results with other more complex processes, in
which the size of cylinder, number of revolutions Pﬁl‘m
total piston displacement per hour, and clearance are used as
factors in the calculation. It does not depend for its ac-
curacy on the fact that steam follows the Mariotte law of
cxpansion. While it does not account for leakage of piston,
or condensed steam that passes out of the cylinder as water,
it does uccount for leakage of steam finto the cylinder be-
tween the point of cut-off and release; and the em¢
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nry rule by the ono process gives the correction for cushion
and clearance.  That tho result as obtained by the rule was
not expected to ngroe with that of actual measurement of
the water KM through engino is evident from the fol-
lowing, which I copy from the circular in which it was
printed: It fs not olndmad that the theoroticeal rate of water
consumption, as deduced from the dingrams, can over be
realized in practico. A cortain amount will always be lost
from condensation, leakago, and unevaporated spray in the
stoam, which no process of ealeulation makes allowance for, "
Your correspondent is in error in his caloulation, The
volume of steam at 10 Ibs, pressure 18 1515 according to
Roper's ** Handbook," and 1573 in the American Engineor-
Wng, in lieu of 034, Mo has taken tho terminal pressure
about 2 1bs, too low, us I judge from appearances, not having
means at hand to measuro it
Jackson, Mich,
s

Marblolzod and Granite Waro,
To the Editor of the Scientific American :
My attention having been called to certain statements in
the newspapers concerning poisonous enameled ware, known

as *““marbleized " and ** granite™ iron ware, I desire to state

Jugsr WARRINGTON,

in your columns that, in order to arrive at the facts in t.he"

matter, I have mado several analyses of these wares, obtained
directly from the manufacturers and from dealers and agents
in the city, with the following results:

Marbleized ware,—In No. 1 the enamel was found to be
a silicate containing crude iron and a small quantity of lead.
No. 2 was a similar vessel, obtained from another dealer;
but it contained, besides the silicates mentioned in No. 1, a
lmlq arsenic (about 02 per cent). No. 3 contained considera-
ble lead, but only a trace of arsenic. No. 4 was a small
dipper or ladle, obtained directly from the manufacturers,
contained neither arsenic, lead, or other objectionable ingre-
«dient. In fivedifferent analyses of the granite ware I found
no trace of arsenic or other soluble metals, Some pieces of
it, however, contain a little antimony, which, although gen-
erally considered an objectionable ingredient in such enamels,
is not liable to produce any bad effect, under ordinary cir-
cumstances, in this instance. I have also made several
analyses of white enameled ware; and in two cases out of
three I have discovered traces of lead in them.

It has frequently been said that lead, in some form or other,
is becoming an apparently essential ingredient in our daily
nourishment. If we take lead in our drinking water, lead
in our earthenware and crockery, lead in our tinned goods
and solder, lead in our non-poisonous () enameled ware,
lead in our paints and the wrappings of our cured meats,
and if we are to place any confidence in the adaptation-to-cir-
cumstance theory, may we not expect to see, in the not far
distant future, the avernge citizen take his food with an ex-
quisite relish due to sauce de plomb?  But at the present time
many of us are not of the *“ fittest ” in this respect, and we
offer to our health officers a modest suggestion, that the
plumbiferous and arsenical additions to ourfood be some-
what restricted.

It is, perhaps, in justice, duec to the manufacturers of
these marbleized and granite wares to say that the greater
part of their goods—all, in fact, of the ‘“ granite " ware—now
offered for sale in our markets are perfectly free from all
deleterious substances, us is certified to by many of our best
chemists—Professors Henry Morton, Drs. Wood, Hayes,
Nichols, Silliman, Doremus, and others—and that the wares,
a8 now manufactured, are as they should be.

New York city, W. I, FuLLer.

PRACTIOAL MECHANISM,

BY JOSMUA TOME.

New Ssnies—No, XXVI,

PATTERN MAKING,—SWEEP WORK.

The above title applies to a class of work, generally of
large size, in which boards or sweeps fixed to a revolving
spindle serve Instead of pattorns to form the moulds,  This
arrangement of course will only produce circular moulds;
patterns may, however, he used in conjunction with the
wweeps, as we shall endeavor to illustrate further on.  The
spindle above named Ix u light vertical shuft revolving in a
step below and s bearing overhead: when a part of & mould
hus been swept up, the spindle can be raised out of the step
sufficiently to ennblo the work to be removed and prepara-
tlons for the next plece substituted,

Lot it b required to produce o cast-

_F'jg.lﬂ. fng such ns is shown In Fig. 101, a

gort of pan or boller, often used.
Pig. 104 I8 a scctionnl view of the
mould complete; it I8 formed of
two parts, the lower belng called
the “‘seat,” and the upper the
“eope.” Figs, 192 and 103 illustrate
the method of forming each of those
purts, The material wused by tho
founder i called loam, n clayey,
plastic composition, very soft. Af-
tor o certuin quantity of this mate-
rlal has been piled up, the sweep is
revolved: it shears down the high
places and indicates the holes or hol-
lows, Into the latter more mate-

rinl is placed, and the sweep is passed | or struck up, namely, 8 8 the seat, A B the body, O € the

round agaln, and so on untll the job is perfected. It will be

noticed In Flg, 104 that tho two parts of the mould are re- | a horizontal arbor or formed in @ box. In addition to the

tained in their proper position by s projection on one fitting : I
into a recess in the other; this is the seat proper and in indi- | ¢

cated throughout by 88. The pattern maker's part is to
| form the sweeps, which he does in the following manner:
| On a piece of board of the proper thickness for a sweep, the
' size of which depends on the size of the work, he draws an
outliue of the job, interior and exterior, from the center out-
wards; and beyond this he lays off his seat, ns shown at Fig.

193, the dotted lines representing the interior of the piece.
He has then simply to cut away to the interior line, and also
the step at 8, and one board is finished, unless he knows the
diameter of the spindle and the position of the holes in the
carrying bracket attached thereto, in which case he is sup-
posed to cut off, parallel with the center line, a portion equal
to the radius of the spindle, as a recess for the hub of the
bracket, B, and to bore the holes for the bolts. The board,
Fig. 192, when reversed, should fit that in Fig. 193 at the
lower part, and be of ashape to coincide with the dotted
line. Tts length must be enough to extend to the center,
minwus the radius of the spindle, as shown in Fig. 192.

It will be seen by the lines showing the gruin of the wood
that the board in Fig. 192 is formed of two pieces, lapped at
the corner to give strength: and to avoid too much cross
grain, battens may be added when it is thought necessary.
As I have already remarked, in striking up cores with a hori-
zontal spindle the working edge of the board should be

nrts above enumerated are the two steam port cores and the
yxhaust port core, all formed in core hoxes. The procedure

in o8 follows: With a board shown in Fig. 197, the seat, 8 8,
{1y struck up: upon this when dried s placed o flange of
woodl,

It is set centrally; the scat is also carefully beveled

and set by the spindle. A pattern of the slide face, with the
parts in which the steam and exhaust passages occur, is set
in position on this flange; the top flange of wood is now
udded, and temporarily fixed to the slide face pattern, and
shored up on the opposite side, so as to maintain it true and

level. With the board, Fig. 198, is formed the body, A B;
the shape of the exterior of the mould is not important; it
is left rough, but some mark must be made so as to be able
after removing it from the seat, to restore it to the position

beveled; and it i hardly necessary to say that the samoe is
applicable in this case. P P, Fig. 102, is a circular plate of
cast iron, used to support the mould while soft; it is not
shown in Fig. 198. By the same method, only varying the
outline of the sweops, a large cluss of clrcular work may be
produced, including vases, speed cones, ete.  Sometimes it
I8 necessary to cost brackets, pipes, or other projections
upon the main piece; to do this patterns must be made of
those projoctions, nnd as muny pattorns as there are projece
tiong.  The helght st which it is required to bed In theso
brackets, ete,, must be indieated to the moulder by o small
V cut into the sweep; this will produce, as the sweep re-
volves, u line upon the mould. For the rest. unless simplo
dircctions can be given, the pattern maker usually visits the
foundry, and assists in placing, or st least in verifylog, the
position of the pieces. When the mould is sufliciently hard,
und before it Is baked, these patterns are withdrawn,

A good illustration of the manner in which pattern work
may be used in conjunction with swoeps is furnished in the
ordinury engine cylinder. Fig. 195 s o sectional elevation
of s complete mould; Fig. 100 is a horizontal section of the
]unnw, on the line A B, showing the outlet for the exhaust

!n(oam. This mould is composed of four parts that are swept

cope, and M the main core.  The Intter may be struck upon

’ us before.
|

When the body has dried sufficiently, the pattern
flanges and slide faco are withdrawn, the body being lifted
{from the seat for this purpose by means of bolts passing
| through it, and terminating in a cast annular plate at the
|bottom. The projecting flanges on the slide face are at-
tached by wires or dovetails; otherwise the piece would be
locked in the mould. The side print for the exhaust port is
attached also by a loose wire. Fig. 199 is a board for sweep
ing up the cope, C 0. The whole of these boards are repre-
sonted o8 carried to the center of the spindle; allowance must
thereforo bo made for the spindle and bracket. For very
large eylinders, wood flanges are not used, the sweeps boing
{ made to a shape to perform the whaole of the work,
— —r
Hye for Pasture,

A correspondent of the Elmira (N, Y.) Farmers’ Club
writes us follows: “* Furmers who are in want of first-class
pasture at least expense, for this senson, should prepare o lot
for the purpose and sow the sume to winter rye; and they
will soon have a pasture for sheep, calves, poultry, in fact
uny kind of stock; and for young lambs it cannot be ex-
| collod. Heavy stock will trample it into the ground, to some
extont, if put on early in the scason, but later they can be
kept on it at a profit. Winter rye sown in the spring will not
hoad out till the second year, but will stool out so as to cover
the ground, producing s luxuriant mass of feed that will
pay evory experimontal teinl. 1t can be cut for solling pur.
poses the second year for grownaup stoek, or it can be ralsed
for puature, ns stated before, or it can be allowed to attain ity
growth and mature u orop to harvest, It will slso stand
drouth very well, and enrich the land.  From one and & half
to two bushels per acre should be sown, according to the
wealth of the land."

Tue Evsoxy Reconnixe Gavor.—A fully Dlustrated do-
soription of this Important invention was published in No,
70 of the SOIENTIVIO AMERICAN SUPPLEMENT,
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To alight from a raflway train, to purchase u ticket
of admission, to negotiate with a guide, and then, after
walking s couple of hundred yards, to find oneself trans-
ported back und brought face to face with the every-day
life of ecighteen conturies ago, is to experience a sensa.
tion which no subsequent visiting of famous relics of
the past can ever efface from the mind. An ancient ruin
is but & heap of stone, whether in Mexico or in Egypt
The massive blocks of Stonchenge or those of the Ephe
sian Templo of Disna mean nothing to those who, from
their knowledge and imagination, cannot call wp men
tal pictures of the circumstances under which they were
erceted: and it requires no small effort on the part of
even those possessing the appreciative faculty to exer
cise it, when a looality hitherto surrounded with a
halo of romance, sentiment, or historical interest, is for
the first time viewed from the window of a nincteenth
century railway train.  Pompeii is perhaps the one ex-
ception. Tourists who bave wearily asconded Pisa’s
leaning tower and thought of nothing but the steepness
of the stairs, or who have “‘done ™ the Acropolis at
Athens at sunrise, with the idea of breakfast uppermost
in their minds, find in the exhumed city an interest which
leaves no room for such incongruous feelings, It s the
interest which attaches to all things personal, the same
interest which induced thousands at the Centennial to
turn their backs on the magnificent Castellani collection
of antiquities and linger in the New England Kitchen,

To rench Pompeli from Naples, a fifty minutes' jour-
ney by the railroad which skirts the bay is necessitated.
The line cuts through the great lava stream of 1704,
over two thonsand foeet wide and forty feet thick, at the
base of Vesuviug, and passes a number of little villages,
inhabited (in the face of constant danger from earth-
quake) on necount of the great fertility of the soil. On
reaching his destination, the visitor pays a small admis-
sion fee, and enters at once into the streets of the an-
cient city.

Pompeii was partly destroyed by two earthquakes in
the vear 63 A.D.

eruption of Vesuvius overwhelmed the city and the adjncent
S0 sudden was the out-
break that the escape of the people was prevented. A dense

towns of Herculuneum and Stabiw,

cloud of black smoke burst forth from
the crater, and settled thickly over the
town, plunging it in complete darkness,
A dense main of thin light ashes fol-
lowed, and then showers of hot stones,
mingled with masses of lava giving off
mephitic gases. Meanwhile great rivers
of black lava poured irresistibly down
the mountain sides, filling the streets
and catting off the exit of those who
had taken refuge in cellars; while oth-
ers, who were attempting to leave the
city by the gates, were blinded by the
drifting ashes and overcoms by the sul-
phurous vapors. For three days this
terrible infliction continued; and then,
when the smoke dispersed, where once
was a beautiful town was but an arid
mass of ashes, pumicestone, and hard-
ened mud.

Centuries went by. The rich vol-
canic s0il became covered with a pro-
fusion of vegetation, and s new town
sprung up over the buried city, only to
be destroyed by earthquake four hun-
dred years after the great eruption.
Pompeii then existed only in tradition:

.:nd l':ih:l located the "’““ Ci‘:v several miles from the un- | moulds, retaining the form of the objects after the same have
inhabited plain under which it was eventually discovered. | wholly decayed and disappeared. The work of removing the
débrie from a room is represented in Fig. 2. Itisnot frequently

I!.! the middle of the last century. the finding of relicsin the
vicinity induced the government to undertake systematic | that articles are found at a height above four feet from the

excavations.  An inscription was
soon unearthed establishing the fact
that the true Pompeii hnd undoubt-

Fig. 1.—OLEARING A STREET

Pig. 2.

Its inhabitants were still engaged in re-| close texture and now harder than stone.
building the injured portion, when, on August 24, 70, a great | ever, the presence of the nshes has proved a positive advan-
tage, because in opening a street for example, as shown in
Fig. 1, they are easily dug out and removed; while by packing
closely around perishable objects they have formed perfect

SEARCHING FOR RELICS.

edly been found; and since that
time the work of uncovering the
buildings has been slowly and care-
fully earried on, :

A fine series of engravings, from
“Italian Pictures Drawn with Pen
and Pencil,” presented herewith,
give an excellent idea both of the
appearance of the excavation and
the manner of conducting the work.
Fortunately the materia) whiech
chiefly covered the city was not
lava, which would have set like
stane after probably burning paint-
ings and melting objects in metal,
but a fine light ash, which insinu-
ated itself into the minutest erey-
ices, and even through porous carth-
enware. The writer nasisted in open-
ing a large wine Jur still bearing the
seals placed over Its mouth at the
time of filling. The white ashes
bad replaced the wine, und had
made their way through poltery of

Fig. &

~THE GATE

OF HERCULANEUM

AND STREET OF TOMBDS,

floor, as their weight naturally carries them downwards
through the soft mass of ashes. The digging Is there
fore rapidly prosccuted until the above uniform level
is nttained. Then shovels and picks are put axide, and
the nshes are taken out by bandfuls, each workman
carofully erumbling the materinl to powder before re
jecting i, As soon as the experienced oye of any work

r recognizes the indieations of a mould being formed in
the ashes, labor near that point is stopped, and tamping
irons are cautiously Inserted to make two or three vents
in the cavity. Then lguid plaster is poured in; and
after being left sufMcle ntly long to harden, the ashes are
taken away and the cast removed. Fig. 0 is from a
photograph of casts thus obtained. The bodies are
those of two women, apparently poor people, as on the
finger of one an fron ring was found. The elder one
has the limbs drawn up as if in agony; the other, a wirl
probably of fifteen years of age, is more composed.
One of the hands is half open, as if holding something
The texture of the dress is exactly reproduced, even 1o
the stitches of the seams,

It is believed that of the inhabitants of Pompeli
thousands perished  Many hand in hand groped their
way through the streets, and so escaped to the open
country. At the chief gate there stood o sentinel, who
sternly kept his post through the thunders of that dread.
ful day. He died in harness. Planted in his sentry
box, he covered his mouth with his tunic, and held on
against the choking and sulphurous shower. But the
ushes fell and fell, and finally filled the box, and buried
the soldier alive, still grasping his weapon in one hand
and veiling bis mouth with the other. There, after nges
of rest, he was found—a grisly skeleton clutching o
rusty sword.

Sad discoveries were made in the street leading to
that gate. There were two skeletons locked in close
embrace, the teeth perfect, indicating youth in its
prime: skeletons of a young man and maid. They had
fallen together in their flight, and death had wedded
them. There was a mother with her three children hand

Generally, how-]in hand, who tried vainly to outrun death. Perhaps the
mother singly might have done it, but she could not leave
her children,
in remembering that six hundred skeletons have been al-
ready exhumed!—many in such positions and circumstances

Plenty of food for sad thought is furnished

as to suggest very touching episodes
accompanying the final catastrophe.
Of the family of Diomed, seventeen
persons were stified in a wine cellar
well stocked with amphore of wine,
some of which bore the date of the vin-
tage. The fugitives in their agony of
fear stood all huddied in a corner.
One swooning girl fell forwards on to
the bed of ashes that had drifted in.
She left the impress of her bosom in
the drift like a scal in softened wax.

An interesting little circumstance is
connected with one of these houses
The skeleton of a dove was found in a
niche overlooking the garden. Like
the sentinel, she had kept to her post,
sat on her nest through all the storm,
and from benesth her was taken the
egg she would not leave.

The shops and taverns which have
been exhumed are very interesting as
illustrating the domestic life of the
people. Fig. 5 represents the interior
of a baker's shop. Eighteen hundred
years ago, the baker, having placed his
Jloaves in the oven, had closed the iror.

door, when he had to fly for his life. A few years since the
bateh was drawn. The loaves are jet black, and of stony
hardness: but the marks of the baker's fingers show plainly
on them. In an eating houso were found raisins, olives,

onions, figs, fish cooked in oil, and
other articles of food, some retain-
ing their natural appearance and all
plainly recognizable. It is acurious
fact that a precisely similar mode of
cookery prevails in the modern
Ttalinn villages to that indicated by
the utensils and prepared food found
in Pompeli; and in some instances
vessels  bave been  found which
might at the present day be put to
their original use, as they differ lit-
tle from those now employed. In
one eating house, for instance, is a
dresser of brickwork in which are
large metal and nware vessels
for soup, with furnaces to keep it
warm and ladle: to distribute it, pre-
cisoly ns are used in modern res-
taurants, Amphore of wine are
marked with the year of the vin.
tage, the dlﬂ‘muc q“.u". .ld
the name of the wine merchant from
whom they were purchased. Tav-
erns are indicated by checkers on
the doorpost, or by a sign painted

=
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withsolid blocks of stone worn in deep ruts by chariot
wheels; and at one drinking fountaln, where slaves stooperd
und drank from the flowing spout, on the edge of the trough
I8 & spot worn smooth by the pressure of the many hands
that rested againat It
The dwollings for the most part are small and low, few
exceeding two storles.  They bave little ornamentation ex.
tornally, and are well adapted to a peo-
ple noeustomed to pass most of the day
in the open alr,  The upper stories, be.
Ing of wood, with flat roofs, were
speedily consumed; but as those por-
thons of the howse were gonerally used
AN HLOrOrooms or apartmonts for ser
vants, thulr loss is of little consequoence,
The ground apartments have eseapod
serious injury; and on their walls some
of the frescoos appear as brilliant ns
it recently pointed.  Plgs. 6, 7, and 8
afford an excellent idea of the varions
objects found in the dwellings, as well
as of their remarkable state of preser-
vation. Fig. 6 shows a collection of
cooking utensils. Tt is hardly neces-
sary to call attention to the colander,
the frying pan, and the forks and
spoons, as being the same us those now
used. Gold ornaments, copied from
the designs shown in Fig. 7, are now
quite common; and many of the ter-
ma cotta lamps dopicted in Fig, 8 have
served as suggestions for the patterns
of modern gas fixtures,
The walls of the city, which have
been toaeced throughout their full ex-
tent, indicate that an irregular oval
ares of about two miles in circumference was occupled. Tt
has generully been supposed that the population was from
20,000 to 50,000, but according to Signor Fiorolli, the gen-
eral superintendent of the excavations, Pompeii had not
more than 12,000 inhabitants at the time of the eruption.
Eight gates have been discovered, and the roads outside of
them were lined on each side with tombs of considerable
size and architectural pretension. The Street of Tombs, be-
fore the gate of Herculaneum, Fig. 3,
was probably the principal burial place
of the city; and the sepulchral monu-
ments adorning it give evidence of the
refined taste and great wealth of prom-
inent Pompelians. The streets, which
for the most part run in regular lines,
are with some exceptions barely wide
enough to admit a single vehicle, The
widest does not exceed 30 feet in
breadth, and few exceed 22 feet. TFive
of the main streets have been partially
or whelly traced; and with these a
regular system of minor streets appear
to have been connected. These thor-
oughfares, with a single exception, ter-
minate in or traverse the western guar-
ter of the city, which is the only part
yet completely explored. The public
buildings were profusely decorated
structures, and included temples of Ju-
piter, Mercury, and Venus, besides two
theaters, The therme or public baths
—a room in one of which is represented
in Fig. 4—were clegantly adorned.
The most important paintings and
objects of art discovered by excava-
tion have been deposited in the Nation-
al Museum at Naples, Until recently the excavations have
proceeded slowly; but at present the Italian Government js
liberally assisting the work. Thespace now laid bare meas-
ures about 670,000 square feet, or one third the whole ares
oceupied by the city. Signor Fiorelli calculates that, mak-
ing the excavations on an average 25 feet deep, and employ-
ing 81 laborers daily, the whole city will
be unearthed in 1947,
et
Hindoo Snake Charmers,
Frank Buckland, the naturalist and
writer, informs the readers of Land and
Water that at the Westminster Aquarium,
London, a company of three or four snake
charmers have recently arrived from India.
He states that not for twenty years have
these curious people, with their wonderful
tricks, appeared as exhibitors in London.
“The performance takes place in the
northwest corner of the Aquarinm. Con-
venient seats have been arranged so that
every one can have u good opportunity of
seeing what is going on, In order that there
shall be no suspicion of trupdoors, ete.,
the platform on which the performance
takes place is composed of solid earth.
The performers are three in number: the
principal actor is Seyed Emman, his nssist-
tant is called Gheesa. There is also pres-
ent & very intelligent-looking slim boy
named Moen Deer, This young gentle-

o
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Fig. 6.~ POMPEIAN COOKING

man keeps up a perpetual tapping on s tom-tom drum
while he keeps up an animated conversation with Emman
and Gheesn. Beyed Emmuan bs dressed In the Hindoo fashion;
ho wonrs o resplendent turbun, a very hundsome silver walst

band, and massive silvor anklets ornamented with bells; his | s off, up rises the cobra as if impelled by » spring.

I‘nfl‘ sometimes
lacerting
orawling
tention w one of the cobras

enlled. double-headed snakes; the next, a large
the other While four of the snakes are
about the platform, the charmer pays especial at
I'he Instant the Jid of the basket
1 hixn

, ool

asslstants are also well dressed, thelr copper-colored skins | cobra is o large snake and pre ttily marked; he has especially

contrasting well with the ornaments they wear. To beighten

Fig. 4 ~TEPFIDARIUM OF PUBLIC BATH.

the effect, Mr. Gheesa had painted his forchead and arms
in yellow ocher. Seyed Emman comes out on to the plat-
form carrying his snakes suspended to a bamboo over his
shoulder; the snakes are carried in baskets besutifully made
of bamboo. He places the baskets on the earth, and dances
round them frog fashion, all the time playing a curious In-
dian instrument that look likes a cocoanut with a penny
whistle attached; this is called a surringhee. It appears that

Fig. 5.~-BAKER'S OVEN, BREAD, AND FLOUR MILLS.

twitches the living contents on to the platform.

UTENSILS IN TIHE MUSEUM AT

brilllant eyes

NAPLES,

It s very beautiful to see the wonderful way
in which be expands lis hood. This
s beautifully marked at the back, the
res mblance of & puir of Npeciag h--,
wlso patches under the throat
For s holds
himself quito erect; the man sets down

T'here nre
minute or two the cobra

on his heels Immediately in front of the
cobrn, and pipes at him furiously with
his musical instrument.  This seems to
excite the anger of Mr
makes two or three very nasty spiteful
lunges ot him. The charmer then
dances round the snake, which still re

Cobra, who

mains in hix basket—the shape of a
common strawherry basket, The brute,
fallowing the man, with his expanded
hood and threatening head, made sev-
ern] strikes at his naked legs, but he
was never quick enough to hit him.

“1 observedd what I did not know
hefore, that & person with a quick eye
can tell when a cobra is going to strike
A cobra never strikes while his head is
on the ground. Next, when his head
is erect, he must draw back a little be
fore he can make a dart.

“The anatomy of the cobm should
be known to all our readers.  When he
is quiet and undisturbed, his hood docs
not appear at all. This hood is formed by a locse.skin im
mediately below the animal’s head.
tiful mechanism formed by the ribs, which are so fitted to

It is erected !-) & beau

the vertehrme that they can be spread out at right angles, and
g0 erect the hoodl. Hence the name cobra di capello, of the
hood. The cobra that was made to dance, so far as I could
see, was the naja tripwidians, or ‘naga.’

“ Sir Joseph Fayrer, M.D., in his remarkable work, *Tha-
natophidia, or Death Snakes of British
India,’ writes:  Cobras are most dead
ly; they all have the hood, and they
never attack without distending it;
they raise the anterior third of the body
from the ground, slide along slowly on
the posterior two thirds, and with the
hood dilated, remain on the alert, dart-
ing the head forward to attack when
anything hostile approaches. The cobra
is a nocturnal snake; it feeds on hirds'
eggs, fish, frogs, and insects. They
are not unfrequently found in roofs of
huts, holes, and old masonry, ete. The
cobra i8 most deadly, and its poison
quickly fatal: paralysis of the nerve
centers takes place, and death occurs
with great rapidity, sometimes in a few
minutes, especially when the fangs
have penetirated a vein and inoculated
the poison instantly in the venous cir-
culation. The number of deaths caused
yearly in India by these snakes is per-
fectly appalling. The cobras are the
favorites of the snake catchers, and it is
astonishing with what ease and freedom
the reptiles are seized and handled
by these men, even while in possession

nothing can be done without formal incantations—frog dan- | of all their fangs.’
cings, and n great deal of talking and shouting. After Seyed
Emman has sufliciently charmed the snakes in the baskots,
he lifts off the covers of three of them, and dexterously
The first
basket contained two specimens of amphisbena, or, as they

““The cobra has several (some five or six) poison fangs on
each side at the edge of the roof of the mouth. These fangs
are perforated, the hole being just large enough to sdmit the
bristle of a hairbrush. In connection with the upper end of
the tooth, there is a duct communicating with a poison

a gland the size of a large nut. The cobra
may be said rather to strike than to bite,
It does not lay hold, as does a dog, but it
givesa quick and almost instantaneous
stab with its teeth; the poison runs down
—the word is rather injected—into the
wound made by the tooth. I myself have
had very unpleasant experience of cobra
poison. I was dissecting a rat which had
just been struck by n cobra. In skinning
it, a minute drop of the poison got under
the nail, and the symploms were very un-
pleasant. I have examined the cobra poison
under the microscope; it is colorless, slight-
Iy viscid, something like clarified honey.
Ontwo oceasions T have watehed the poison
form itself into crvstals when under the
microscope. This had been seen and de-
scribed & hundred years ago by Dr. Mead.
Microscopists of the present day say that
this crystallization is simply drying. lam
of different opinion. I believe that these
crystals are s gemerds. The subject is
well worthy of further investigation,
though the operation of procuring the




——
j« somewhat dangerous; poison may, however, bo
red from the fangs of living or recently killed vipers.

“ The next trick performed by Seyed Emman is the con
vorsion of the dried skin of o little animal into a Jiving
Ieast, which beast turns out to be a mongoose, and a flerce
little animal §s this mongoase. A dried skin of a cobra is
next placed on the ground, the charmer dances round it and
pipes on his cocoanut o stirring strain which reminds me
very much of Highland bagpipes. He rolls this skin up and
places it in 8 covered basket, from which basket in due time
he produces asecond living cobra, rather larger than the first,
This cobra seems & very spiteful gentleman; he made dis
tinctly two or three fierce lunges at the charmer, and I could
distln-cll.v see his mouth wide open when he made his :-lril'u-.
This experiment of converting a dried cobra skix} into a liv
ing cobra is, 1 should fancy, a repetition of the trick wo read
of in Exodus: “Then Pharaoh called the wise men and the
soroorers.  Now the magicians of Egypt they also did in like
manner with their enchantments, for they cast down every
msn his rod, and they became serpents.’  The next trick is
making a shrub grow into a small tree under a basket. A
seed is\plncod in the ground. The first time the basket is
lifted off the sced has grown into a small plant. At each
taking off of the hasket the plant is discovered to be larger
and l;rgt'r. The trick is very cleverly done, as the man is
sitting in the middle of the stage, which is, as I said before,
formed of earth. Other very ingenious tricks follow, and the
performance is terminated by the celebrated basket trick.
The bay, Moen Deen, is tied hands and feet, and then com-
pletely inclosed in a large cabbage net.  The young rascal,
grinning all over with apparent delight, is then dropped, like
a pudding mto a pot, into a very small basket, which seems
hardly big enough to hold a brace of hares; thelid is then put
down. Incantations are performed while the cloth isthrown
over the basket; a sharp sword is then thrust through the
baske: in all directions. When the cloth is removed the boy
is found celeased from the net, and jumps out of the basket
unhurt. On another occasion, when I was present, the boy

disappeared from the basket, and suddenly reappeared on
the platform, whence or how I really cannot
understand.

*“ Altogether this is a very interesting per-
formance, and brings before our eyes scenes
which most of us have heard, but few have
had an opportunity of seeing. After the per-
formance was over, I interviewed the charm-
ers; they told me they were obliged to take
very good care of their cobras as the weather
was 50 cold. Dr. Lynn has telegraphed to
India for more cobras, and some twenty or
thirty more of these venomous brutes are
shortly expected. It will then be an interest-
ing sight to see Seyed Emman handle these
newly caught specimens.”

Photographlec Bibliography.
Photography during its brief career has
already had numerous applications—some ex-
ceedingly useful, but others less so. As a
means of supplying facsimile copies of valo-
able documents it is unrivalled; and reprints,
in facsimile, of original editions of the works
of Shakespeare, Holbein, and other authors
of past times, as well as copies of certsin man-
uscripts of Burns and other modern authors,
are now easily accessible. The forthcoming
advent of the four hundredth anniversary of the introduc.
tion of printing into England has afforded certain writers an
occasion for instituting comparisons between the wonderful |
extent of the circulation of the Bible compared with the
sacred writings connected with other religious faiths. [It!
has been stated that there exists a law of the Mohammedan
relizion prohibiting utilizing printing typesin the repro- |
duction and multiplication of copies
of the Koran. The precise nature of
the existing objection to the use of
types in connection with the reproduc-
tion of the Koran we cannot at present
ascertain, aithough we have made in-
quiries from those who are believed to
be in & positionto know. Hence up to
the present period all copies of the Ko-
ran made use of by the adherents of
- the Mussulman faith have been labo-
riously produced by writing with pen
and ink. That this has arisen from a
desire to keep their * hook of the law
free from crror is without doubt, al-
though, reasoning from strict analogy,
this seems to be the very best means of
introducing error,

It is pleasing to find that the high
religious authorities of the Mohamme-
dan faith have at length decided that
although the typographic art, pure and
simple, may not be applied to the re-
production of the Koran, the art of
photography may be invoked to provide
the means of disseminating thelr sacred
writings, It is believed that if o copy of the Koran recog-
nized ns perfectly accurate be placed in the light, and
another copy of its pages be obtained by photo-mechanical
means, there will obviously be no chance of errors occurring
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in such reproduction. By means of photolithography and {such *“ marks "' have boen intentionally made or varied with
phototypography—the latter of which is suitable for work- | the view of supporting special dogmas, By the production
ing at & modern printing maching—it is not too mueh to say | of one good photographic copy all such differonces would
that In a brief period copies of the Koran in the original | cease to exist.

Turkish language may be as easily procurable in the towns As public attention will inevitably, by the new and lberal
and villages of Oriental countries as they now are in London, { policy of the Mohammedan religious functionaries, be di.
rected to the reproduction of other works by similar agencies,
we anticipate a rapid demand for facsimilo reprints of rare
works, For the most part, such reprints have hithorto been
made by the aid of photolithography; and with such s work
as Holbein's ““ Dance of Death ” on our shelves before us,
it would be unjust to say that this process is not equal to the
task of facsimile reproduction. Still it s In phototy po-
graphy that the art of reproducing scarce works will find its
chief outcome, speed and quality being alike the concomi-
tants of this method of printing.—British Journal aof Pho-
lography.

e
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New Drawing Scale,

An instrument for reducing or enlarging drawings, called
n planigraph, has been invented by M. Marmet, of Versailles.
It consists of a rule carrying two scales which have different
graduations, and are placed end to end in opposite directions,
At the common origin of the scales is a needle about which
the rule can freely turn. Reading on one side, the vector
radii of the different points of a given figure, and marking
on the other side the points designated by the same numbers,
you obtain a figure reduced or enlarged in the proportion
resulting from comparison of the scales. These scales are
fixed to the rule by screws, There are five for each side,
among which cholee is made according to the reduction re-
quired.

- Y TUNERIAR SEWRUKL: The Opening of the Permanent Exposition,

The Permanent International Exposition in the Main
Centennial Building, Philadelphia, was formally opened on

Of still greater interest would it be if the Russian Govern- May 10. Speeches were made by the Hon. John Welsh,
ment allowed a photographic reproduction to be made of  President of the Centennial Board of Finance, Hon. A. T.
what is recognized as the oldest copy extant of the New | Goshorn, late Director-General, and Mr. Clement M. Biddle,
of the Permanent Exhibition Company. The
music rendered by a large chorus and or-
chestra, was nearly the same as at the Cen-
tennial opening. President Hayes declared
the show open for the season, but forgot to
touch the button which signalled to start the
machinery, as it was intended he should do.
The crowd was large and not very orderly;
but the ceremonies passed off reasonably
well. At present the condition of the ex-
hibits is as usual—by which we mean incom-
plete, as is invariably the case in every fair of
this description on the opening day. There
is every indication, however, that the display
will be a creditable one; and the new arrange-
ment of the huge building affords excellent
facilities for comparison and study of ex-
hibits. When the Exposition is reduced to
good running order, we shall lay before our
readers whatever there is therein of novelty
and interest.

- et co—————
The Fall of the New York Post Office
Roof.

The verdict of the coroner’s jury, after ex-
amination into the causes which recently led
to the fall of a portion of the roof of the new
Testament, to te found in the Imperial Library, st St. | Post Office building in this city, shows that, on the removal
Petersburg, where it is only to be consulted under the |of a wall in the fourth story, the remainder of the same wall
strict surveillance of an armed guard. If this valuable work | on the story above was left standing, but was supported by
were reproduced with the degree of accuracy appertaining | two light 15 inch iron beams, which were not deemed com-
to photography alone, how many disputed minor points of | petent to sustain the load. Accordingly this superincum-
doctrine might not cease to exist! It is well known among | bent wall was removed, and an iron truss substituted for it,
bibliographers who are students of the New Testament in the | in order to uphold the roof. This truss, with the iron roof
beams, not being strong enough to
stand the stress, tho fabric, under its
load of concrete, fell. Ex-Supervising
Architect Mullett is charged with fault
in the matter; but that gentleman sp-

where the English translation may be obtained at any book-
stall at a shilling per copy.

Fig. S~BRONZE AND TERRA COTTA LAMPS.

asks that an examination be conducted
by the Chief of Engincers, U.S.A.

Pltury, an Australian Rival to
Coen,

Baron Von Maller, of Melbourne, has
at length determined the botanical
source of the * pitury,” a stimulant
long known to be in use by the abori-
gines of Central Australia, and said to
be of marvellous power. After some
years of efforts to obtain a specimen, he
has with certainty determined them to
belong to Dubvisia Hopweoodis, & bush
referred to the order solanaccr. In the
Australian Medical Journal, Baron von
Maller states that the natives chew the
lenves to invigorate them during their
g long foot journeys through the deserts,
original Greek that, by the introduction in the copies of ap- | just as coca leaves are used in South Americn. It s carried
parently trifling marks of no lurger dimensions than a comma, [ about by them in little bags. It is also emple 1 10 6%
the whole senso of a passage may be inverted or, at least, | cite courage in warfure. Weo shall probably soon bear con-
seriously modified, and it has frequently been losisted that | cerning its therapeutic qualitics. g
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Fig. 0.-CASTS OF HUMAN BODIES FOUND AT POMPEILL
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. The Achlevements of Selonce.
~ Dr. Oliver Holmes, the poet, author, scientist, inventor of
the popular stercoscope instrument, recently delivered an
nddress before the Boston Microscopical Society. Tt was
mainly an illustration of the progress of microscopy—in the

on ‘of the instruments and in the discoveries by
their aid. *To those of my generation,” he began, ** this
modern world which most of you take as a matter of course,
it being the only condition of things of which you have had
isa perpetual source of wonder—a standing mira-
cle. Science and art have in our time so changed the as-
pect of every<day life that one of a certain age might well
believe himself on another planet or in another stage of ex-
istence. The wand of Prometheus is in our matchboxes; the
rock of Horeb gushes forth in our dressing rooms; the car-
pet of Arabian story is spread in our Pullman car; our words
flash from continent to continent; our very accents are trans-
mitted from city to city; the clements of forming worlds are
analyzed in our laboratories; and, most wonderful and sig-
nificant of all, the despotic reign of tradition received its
deathblow when the angel of anmsthesia lifted from woman-
hood the worst terrors of the primal malediction.”
Mind and Health,

The Seience of Health says on this subject: “The mental
condition has more mfluence upon the bodily health than is
generally supposed. It is no doubt true that ailments of the
body cause a depressing and morbid condition of the mind;
but it is noless true that sorrowful and disagreeable emotions
produce disease in persons who, uninfluenced by them,
would be in sound health—or, if disease is not produced,
the functions are disordered. Not even physicians always
consider the importance of this fact. Agreeable emotions
set in motion nervous currents, which stimulate blood, brain,
and every part of the system into healthful activity; while
grief, disappointment of feeling, and brooding over present
SOrrows or past mistakes, depress all the vital forces: To be
physically well one must, in general, be happy. The reverse
is not always true; one may be happy and cheerful, and yet
be a constant sufferer in body."

Curifous Electrical Experiment.

If an ebonite electrophorus be whipped with a fox tail, it
is negatively excited, and the condenser gives positive
sparks. If, again, the electrophorus be rubbed with leather
on which is some mosaic gold, the ebonite disk is positively
excited, and the condenser gives negative sparks. It is
stated by M. Schlosser, however (Poggendorf’s Annalen),
that if the same ebonite disk be excited on one side with the
fox tail, on the other with mosaic gold on leather, one may
at any moment obtain from the same disk positive or nega-
tive electricity, according as the one or the other surfuce of
the electrophorus is used as the source. The most impor-
tant point in this double excitation is the very much greater
length of spark, as is readily observed by the eye. On the
other hand, considerably shorter sparks are obtained from
the same electrophorus when both sides are similarly excited,

for example, whipped with the fox tail.

NEW YORK ACADEMY OF SCIENCES,

A regular meeting of the Academy was held in its rooms,
at 64 Madison Avenue, on Monday evening, May 1, 1877,
Dr. J. B. Newberry, President, in the chair. The audience,
drawn together by the announcement of an exceedingly
important paper on a new and interesting subject by one of
our leading chemists, was unusually large and intelligent, and
included several ladies.

After the transaction of some routine business, Dr. H.
Carrington Bolton read a paper on the

ACTION OF ORGANIO ACIDE ON MINERALS.

The speaker at first described the use of organic acids in
quantitative analysis to prevent the precipitation of certain
metals, and the use of tartaric acid in Fehiing's sugar test,
and to dissolve antimony, ete. The use of organic acids for
decomposing minerals is, however, anovel one, While on a
mineralogical tour in North Caroling, he had frequently felt
the inconvenience and danger of carrying n bottle of mineral
acid for recognizing the carbonates; and he determined, on his
return, to try to substitute for it some erystalline organic ncid
To his surprise, the results were very satisfactory; and he ox-
tended his investigations to a dozen differont carbonntes,
elghteen sulphides, twelve oxides, twenty-four silicates, and
several miscellancous minerals, in all 120 specimens, embra-
cing 90 different species. The action of citric, tartaric, oxalic,
malic, pyrogallic, benzoic, and other ncids wus studied. The
following are a few of the points noticed: Organic neids act
more slowly than minernl acids, and frequently some time
elapses before effervescence beging,  Citrie acld nets most
rapidly and satisfactorily; next to this is tartarie acld; ox-
alic acid acts in o similar manner, but more frequently forms
insoluble compounds, which are sometimes characteristic of
the mineral, Acetic acld does not have any effect on the
carbonates; and when hented to boiling, the acid distils off,
wherens the other acids are concentrated by boiling, Glacial
acetic acid does not act unless somewhat diluted. Formic
acid is more active than acetic.  Propylic acld decomposes
soveral carbonates; pyrogallic acid decomposes caleite, A
fow experiments were made with moetals,  Citric and tartarie
acids dissolve fron; and citric acid, with zine, can be em-
ployed to generate arsenurietted hydrogen,

When sulphides are subjected to the action of citric acid,
sulphuretted hydrogen (H,8) is evolved; carbonates yield
carbonic acid, CO,.
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In the case of minerals not attacked by an organic acid
alone, the experiment was tried of mixing citric acid with
saltpeter (KNO,), whereby nitric acid s gonerated on boil
ing. Chlorate of potassium was also mixed with the citrie
acid, but with less satisfactory results,

When silicates are bolled in a solution of citrie ncid, silicic
acid (8i 0y), either pulverulent or gelatinous, separates,

By mixing citric acid with fluoride of ammonia (NH,F)
hydrofluoric acid is evolved, which Is able to attack most of
the silicates not otherwise decomposed, Including all the
constituents of our common rocks, The following table |
shows at a glance tho 5

MINERALS DECOMPOSED RBY CITRIC ACID ALONE AND WITH

REAGENTS,

The mineral tested is to be in a fine powder.

In the cold.
A B C,
Without evolation of With liberation of With liberation of
gas. CO,. 5.
Brucite. Caleite, Stibnite,
Anglesite. Dolomite, * Galenite,
Wmorphlle.' Ankerite.® Sphalerite.
vianite, Gurhofite. 'yrrhotite,
Rhodochrosite.*
Smithsonite.*
Witherite.
Strontianite,
Barytocalcite.
Cerussite.
Malachite.
Azurite.*
On boiling.
D. B F.
‘Without evolution of With liberation of With libemtion of
gan. €0, H,8,
Zincite, Magnesite. Bornite.
Gypsum.* Siderite. Bournonite.*
Apatite.* %mlusite.t And those in C.
Cuprite, ad. ¢
Limonite, * Hausmannite.
And those in A. Manganite.4
Psilomelane. ¢
And those in B.

G. H.
With formation of With ?ntlou of
Jelly (810,). 104, 5
Willemite. Wollastonite. Analcite.
Datolite. Chrysolite. Chabazite.
Pectolite. Chondrodite. * Stilbite.
Calamine. gﬁ'wcolh. Serpentine.
Natrolite. nite. * ysotile. *
ago hyllite. * Retinalite,
onite, Deweylite,
) {4 K. L.
Decomposed by Decomposed by Minerals decom-
with citric boating with citric posed above
i KN acld & NH L. dLID
Argentite. Olivine. Molybdenite.
Chalcocite. Wernerite. Cinnabar.
ite, Orthoclase. Magnetite.
casite. Albite. Hematite.
Niccolite. Labradorite. Chromite.
(Sjﬁ-n?lltiteiﬁ ﬁ}lgite& anch . linite.
copyrite. opside. olite.
Ullmnnr::iw. Hornblende. Fluorite.
Arsenopyrite. Kyanite. Samarskite.
Tetrahodrite. Tale.* Muscovite.
Uraninite. Spodumene. * Biotite,
And those in F\ andite. Ripidolite.
and C. Epidote. Tourmaline.
And those in G.
and H,

The gases evolved are examined with acetate of lead test
paper; the solutions with appropriate reagents.

The next chemical meeting of the Academy is to be held
on May 14, 1877.

NEW BOOKS AND PUBLICATIONS.
DravGHTsMAN'S Arpunapers. Price $2.00. New York

complete list of nowspapors and periodicals published in the United Btates
and British Provinees, with the frequency and days of lssue, the politics
and other distinctive features, and in most cases A statement of the amount
For advertisers desiring to resch certain sections of the

of clreniation

country, thore s s carefully progared list of poriodionis armanged by coun-
tien. Catalogues of dally, woekly, religlous, and sgricultural papers are
appended. To this is added much yaluable information as to the peoullar

sdvantages which each perfodioal offers to the subscriber or advertiser

The volume is handsomely printed and bound, and is embellished by por-
traits on steel of leading Journalists. It ls sent tonny sddress for one dollar.
Mesarn. 8. M. Pottengill & Co. have been our neighbors for saveral years,
ocoupying offices in tho same bulldiog with the SCIENTIFIC AMERICAN

Weo can spoak wall of thelr Integrity und good ability in conducting thetr
business with both ndvertisers and publishers

Inventions Patented In England by Americans,

From April 10 to April 23, 187, Inclasive,
BRERCILLOADING GUN .~B. Fasoldt of al., Albany, N. Y.
CAanTnIng e SurLL.~C, D. Loet of al., Bpringfield, Mass.
CraAn Liguren, ero.—~R. R. Mofatt, Brooklyn, N, Y.
CraAan Liguren, 510, —G. Selden, Erip, I's.

CoAL 011 STOVE—J. A, Frey, New York city.

Fine Exrixcuisaen.—H, 8. Maxim, New York oity.
FLUTING MACHINE, ETO.~C. M. Meserole, Now York city.
FRoIT Jan—~A. Dickey, Middietown, Oblo,

| Honse CAn PoLe, ¥10.—8. A. Otis, Boston, Mass

LIGHTING GAS, 2T0.—E. Lindsley, Cleveland, Ohlo

PRINTING Pruess. —W. M. Ulark ¢t al., Philadeliphis, Pa

LOOM.~J. V. D. Reed, Noew York city.

METALLIC PACKING . —W. H. Floyd, Boston, Mass

PULLEY, B1C.—G. G. Lobdell et al, Wilmington, Del

PUMPING BXGINE.—G. F. Hlake, Boston, Masm

PUTTING UPF POWDERS, EXC.—C. B. Doane, Brookiyn, N. ¥
RErnigeaTon, e10.—J. C. Mack, Brooklyn, N. ¥

REFRIGERATOR CAR —W. H. Klapp o al, Now York city

RoOCK DRIt ~W. W. Dunn (of fan Francisco, Cal.), London, Eongland.
SHEET METAL.—C. D. Loot ¢t al., Springfield, Mass.
Svean MacmsERY . —F. 0. Matth) et al,, Irvingt
WINDING TureADd.—A. C. Carey, Malden, Mass,

N Y.

ngmi gmtii}gt_{_;ﬁ .@arcidg %’atmts. o

Notlce to Patentees,
Inventors who are desirous of disposing of thelr patents would find it
greatly to their advantage to have them illustrated In the Scresriric Awzs-
1cAN. We are prepared to get up first-class wWooD ENGRAVINGS Of inven-
tions of merit, and publish them in the ScEsTIFIC AMENICAX on yery
reasonable terms.

We shall be pleased to make estimates as to cost of engravings on receipt
of photographs, sketches, or copies of p After publication, the
cuts become the property of the person ordering them, sod will be found
of value for circalars and for publication m other papers.

NEW MISCELLANEOUS INVENTIONS,

IMPROVED DIE FOR CUTTING LEATHER.

Albert Warren, Jefferson, O.—This die, which i= made of steel, of the
shape of the article 1o be cut, and s little smaller at its cutting end than at
the other, so that the pleces cut may pass through it freely, Is fitted into &
bole fn a block of wood, 0 that its rear edge may be flnsh with the lower
surface of the said block. A block of wood baving a hole fermed through
it of the same shape as the cutter serves as a base sapport for the die. In
using the device, it is laid upon s table or counter, over 3 hole in sald table
or counter, for the pieces to drop throogh. The matermal to be cut is then
laid upon the edge of the die and is struck with a wocden mallet. With
this construction the whole force of the blow is expended in making the
cut, as the die does not have to be moved by the force of the blow.

IMPROVED HARNESS PAD.

Miron V. Longsworth, Delphos, O.—The object of this invention is to
improve the construction of the harness pad for which Jotters patent were
granted to same inventor July 18, 1576, 50 as to make it stronger ard more
durable, and less liable to get out of order. The device consiits In the
crossbars upon the upper ends of the flanged pad plates to recelve and hold
the saddle strap.

IMPROVED ICE AX,

William H. Coleman, Sallsbury Mills, N, Y.—This tool combines ina
single instrument an ax for cutting ice, & pike for pushing it from place to
place, and a hook for drawing it from the water,

IMPROVED CRAYON FOR MARKING ON GLASS.

Bernard J. Clarke, Now York elty.—This ceayon Is adapted for marking
on porcelain, glass, or other smooth surface; and It consists in a compo-
| siton formed by mixing a pigment with melted beeswax, suot, and oil of
| cedar. Tho marks made may be readily erased by rubbing.

IMPROVED FHOTOGRAPHIC BURNISHER,

James H. Ferguson, Leavenworth, Kan.—This consists In the combina-
tion of a bedplate, to which a burnisher s attached, a feed roll, and an ad-

city: A. J. Bicknell & Co., 27 Warren street.

An excellent collection of alphabets suitable for titles, eto., to drawings

and maps. Many of the old styles of letters given are rarcly found in

books of this description, and in thelr quuintness and beauty form pleasing

variety as compared with the fancy alphabets now conventionally employ-

ed. Modes of shading charts, and the various signs for meadows, woods,
gardens, oto,, used (n chart drawing, are udded,

AX OvurrLiNg oF THE STructure o 11K Pree OrRGAN, By
William H. Clarke. IlNustrated. Price £1.50. Boston,
Mass: Oliver Ditson & Co.

There is very little lternture on the organ sultable for conveylog to or-
ganists, churoh committoss, and fcal students, n clear, simplo, and com-
prohensive view of tho Instrument. Such, however, is tho alm of the
prosent work ; und the suthor has nocoroplishoed his task with much sne-
coss. To the student of tho organ, the book can be especlally commendoed,
as It abounds In useful practical hints, and contalns & vialuable lat of the
best classion] music for the Instrument.

Messny, Gronon P. ROWELL'S ¥ AMERICAN NEWSPAPER Dingorony
for 1977 has beon lssued, and forma aa usual & huge volume of over uthou-
sand pages. 'The brief history of newspapers for the year, contalned In
the proface, Ia not o partioulnrly agrecnble rooord for publishors, sinee, In-
stend of tho stoady Increnso in the number of journals whioh has taken
place hitherto from year to yoar, during 1570 there has boen a falllng off of
one hundred and ninety.  Thislsone result of the unsettied stato of publio
afMalrs due to the election diMenltios, and of the general retrenchment and

y practised by all ol . It ahould not be
any lnck of newspapers, deapite this diminution, as the total still sggregntos
B AL #0 that newspaper readers noed not foar any laok of thoir favorite
litorature. The only question Is, and wo confess the problom pusalos us as
much as any one, whore the materinl all comes from to 01l so many shoets.
Perhaps statistics, showing how many times & given articlo is publiabed in
them by the BA27 editors, would throw some light on the matter, The pres-
ont * Newapaper Directory Vs fully as good ss (1 predecessors, possibly
botter, aa, In addition to the fuots relating to newspapers, the editor has
added useful information conoerning the population, ste,, of the looalities

where they are published. Of course the yolume is invaluable to adver |

tisers. Mossrs. Rowoll & Co. bave removed from 41 Park How to 10
Spruce stroet, New York city.

Mrssus. 8. M. PETTENGILL & CO.'8 “NEWSPAPER DIRECTORY AND A~
VERTISENS' HANDBOOK " for 1577 tolls in compact and trustworthy manner
shout everything advertisers want to know concorning newspapors which
they had best select for advertising their business. The work contains a

# Feobly attacked. +7The CO, evolved ls derived from the cltrie acld,

d that thernis |

justable frame for supporting the feed roll over the burnisher, The object
of the lnvention is to provide appamtus for burnishing photographs, in
which the burnisher may be heated without the common and annoying
difficulty of the roll becoming moist from the condensation of the vapor
from the lamp used.

IMPROVED STEAM TANK FOR COOKING FISH AND MEAT IN
CANS,

Francls M, Warren, Portland, Oregon.—Ono end of this tank, which s
| of boller tron, is left open, and around its edge is formed a rim haviog
| groove to recelve the edges of the door, and to it are pivoted a number of

cams, which, when the door is In place, may be turned to press the sald
door to [ts sont steam tight, In the bottom of the tank is colled a steam
pipe, which s perforated with numerons small holes, to allow the steam to
escapo Into the said tank freely, To the bottom of the tank is attached a
i traok for the hand cars, upon which the cans are plled, to be run in and
out upon,
IMPROVED TEN FIN BALL.

Willlam Woods, Brooklyn, E. D, N, Y.—The object here In to improve
the construction of ten plu balle, to provent the balls from belng chipped
off or splintered around the fnger holes, and to accurately balance the
balls, #o0 that they will roll perfectly true,  To this end, metalllo bushes are
fnserted in thelr finger holes,

IMPROVED APPARATUS FOR DRYING HIDES,

James N, Dufty, Noewark, N, J.—This Invention furnishes an unproved
monna for deying and strotehing bides, 1t Is so constroeted that the hide
may bo stretehed in any destred direction and to any deslrod extent, and
thus dried without fold or wrinkle,

IMPROVED CAST IRON EXTERIOR COFFIN OR VAULT,

Robert Beachman, Lyons, N, Y.—This Is an mproved (ndividoal vaule
or grave which shall be alrtight, so a5 to keep the cofin and body from the
afr, and thos preserve them, It proteots the body and ensbles the yault
and body to be removed.

IMPROVED BUTTON,

Benjamin Batley, Yale, British Columbia,—This consists of s button
with recess for attaching s spring steel hook of the suspenders, the button
lielng secured by o hook-shaped shank, nickel plate, aud concaved spriog
| plate, to the walstband of the pants,




IMPROYED VALVE NOZZLE FOR BOTTLE STOPPER.
Oristadore, New York eity,—This relates to Improvements on

Charies
valved nosie for bottle stoppers; and It consista in forming om the |
:““-w‘““mwm“lﬁh'

- —
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steam from the Interior of the wheel, and allowing It to pass only through ‘ IMPROVED ADJUSTABLE ELASTIC BUCKET POR CHAIN PUMPS

the compartments of the double walle of said wheel. At the same time
1he doots are opened, o that cold alr may be allowed to pass through the
wheel, while the molsture Is driven off by Iix heated walle. When this

has been continued s suficient time the steam s cut off, and a few

[rtocees
w-‘.““dlﬁ“huﬂﬂu e valve when the | Lo s of the whoel makes the feathers perfectly dry.

pozzle §s removed from the stopper.
IMPROVED TOBACCO PACKAGE.

Plerre Caubapé, Now York clty, aslgnor to himself and Brnest Green: | ihe alr entors tnbes throngh the spaces betwoen plates, passes through the |
mamm—mmim i» to pack ehewing and other 1ObRe0O | yuiddlings, and out botween valves In numerous thin sheets.  The upper |

mannet that the molsture is presorved, the deleterions inflaenco
::::hh:mldmm in oosan shipment provented, and s waterproof pro-
teotive package obtalned.
gelatinous subatance,
IMPROVED CORSET,

Etlimbeth 8. Weldon, New York elty.—The part which supports the
breast conslets of a triangular tongue, attachod at its apex to the body of
the corset hy means of & strip, through whioh two steel stays an,  Niays
diverge from a point near the spex of the triangalar tongue, and run nearly
pamllel with the skles of sald tongue to It upper edge.  Tranaverse stays
are also attached to the lnner surface of the tongue, and are drawn In and
confined at thelr enids, #o that they cause tho sald tongue (o askume & con-
vox form.  Carved gores connect the strip and tho adjolning portions of
he corset, and glve o grac fal form,  To sald goros triangular wings are
atumohied, having thelr widest ends uppermost,  These flaps overlap the
tongue, and are provided with ayelots at Intervals along thelr free odges
for recelving a lacing,

IMPROVED ANTI-CROUP AMULET.

Noah W. Caughy, Baltimore, Md.~This fnvention relates to ourative
means for eroup and other affections of the throat, and consists in a silken
band with loops of the same material movable by the natural changes in
the position of the head and neek, It being made to encircle the Iatter with
the Joops armnged in front.  The gentlo friction thus produced seems to
promote a natural and healthy elrenlation in this delicate partion of the per-
son, joitiing as it does the head to the trunk or body, and exposed as It is
to currents of alr and sudd hanges of tomperat 1t is not only cura.
tive but preventive ax well.

IMPROVED ICE MACHINE.

Daniel L. Holden, Carrington, Ky.—This fnvention relates to a novel
form of ice machine constructod upon the general principlo of the employ-
ment of & non-congealable Hguid ax a veliele for conveying the cold, pro-
duced In & refrigerator, to n caso where the temperaturo of the cooled
Tguid s | itted to o pheric air, and the latter thence direoted into
a congoaling case whoro It produces the freexing effect upon the water con-
talned In the pans.  The Invention consists In the construction of the re-
frigemtor for facilitating evaporation to effect the cooling of the non-con-
gealable ligaid; the construction and armngement of the caso for imparting
the temperature of the non-congealablo liquid to the aircirculating Inthe
congealing case: the constmmction and armngement of the congealing case
and its sdjuncts; a recelver and * purger ' for containing the condensed
volatlle gas and removing the alr from the gas circulating appamtus; and
an sutomatic valve for feeding the condensed volatile liquid back to the

refrigenstor.

IMPROVED EAVE-TROUGH FASTENER.

Albert J. Gilbert, Honeoye, N. Y.—This Invention is elaimed to hold the
troughs so securely that they will not bo linble to be blown down by the
wind, or forced down by the weight of snow or ice, or by snow sliding
from the roof. It is formed of wire, bent to form a curve to receive the
eave trough, the cyes to recelve the splke or bolt, the shoulder, the hook
points, and the eyes to recelve nalls, serews, or stables, whether the eyo
formed npon the shoulder and the offsot to receive the roll of the eave
trough be used or not.

IMPROVED BALE TIE,

James M. Polisrd, New Orleans, La.—Cotton baled on the plantation is
ueually compressed or roprossed, and thus reduced in sizo before belncf
stored or shipped for distant or foreign ports, The bands used on tho |
plantation bales are again used on the compressed or reduced bales, but the |
* button ™ or cleat buckle, forming part of the ties used on plantation bales, |
is not used, a plain slotted backle belng substitated for ft. The ends of |
the bands sre also slotted for four (4) feet of their length, but some two ()
feet thereof are cut off when the bands are used on the compressed bales,
The chief resnits sttained by the present invention are these: 1st, the |
buckle is =0 constructed as to adapt it for use on both the plantation bales
and the compressed bales, so that the labor and expense of detaching the |
buckle and substitnting a new one ix avolded. 2d, the bands require to be |
slotted but two (2) feet instead of four, and Is henee neither weakened nor
unduoly reduced in weight as heretofore,

IMPROVED PLAITING BOARD.

Samuel G. Otis, Springficld, Mass.—This apparatus is for forming dif- |
femlaylmdphtulunhmhp;udnmhuhmemhludmd,
Mnxdmadndluﬂmwﬂh:haﬂmdmmlﬁtaﬂphhi
upon the other, and in certaln other The operation is as follows: |
The goods 1o be plaited are laid upon the board, and one of the wires is
brought down into s slot of & bar; this presses the goods into one of lho'
grooves.  Ome of the wires is then passed under the goods and over the
other wire, carrying the goods with it, and its fnner end is placed in a re- |
cewe. The outer end of the wire is then placed In the slot opposite the re- |
coms, bringing the two wires parallel to each other. The wires are with- |
danvbmlbobuudhhﬂ.mdﬂnnod-un pressed. The wires are
mmhvtulhpd-mmbmdum The goods are
mmﬁ.nﬂll&nmﬂmmnhw

IMPFROVED SKIRT SUPPORTER.

Charies V. Richards, Garland, Me., ssaignor to himself and Frank W.
Swan, of same place, ~This Is & devics for attachment to shouldor strapa
l«m-ﬂm;;ndllm.hudnmhnnwphhdmhl.mw
end of which an oblong Joop Is attached, and 1o the other end i attachod
.ﬁnlwp.mwhlch-phhlmnd.lhuhwwl slide on the
rectangular plate. The advantages clalmed for the invention are, that it
will not accidentally become loosened, that it will not wear holes In gar-
-mphmdm&mmnlthdnﬂelﬂmﬂyw.

IMFROVED VAPOR BURNER.

Jonas G, Hobert, Syracuse, N. Y.~This is an Improved
, N. Y. vapor burner for
gasoline and other lght Lydrocarbons, which ves an effective ligh
readily cleaned and sdjusted, . gy
with & notched or grooved stem of the supply valve, that ma

% y be readily
temoved for being cloaned of gummy sediments: also of a heating tube
with regulating valve, s detachable shicld or inclosing tube for admitting
the cleaning of the heating and main tubes, and of an aleohol dish, se-
cured vertically below and centrally o, the axis of the shield.

and very cconomical in use. It s arranged |

IMPROVED MIDDLINOS AEFARATOR.
Bdward Dolman, Westyille, Ind.—Ry this constraetion of this machine,

sldos of the valves serve for the second grade middlings that may be car-
ried ont from (he tabes to slide down npon, At the upper ends of the tubes

The package I covervd by o layer of clastic | e formed small hoppers, into some of which the middlings are IO couiata In the combination of a hase bae, roller. O

duced from the bolts by spoats, The other hoppers are reserved 1o re-
celve the secondgrade middlings from the four tobes that receive mid-
dlings from the bolts. The parified middiings drop through small open-
Ings at the Jower ends of the tubes into & recolver.  The second grade mid-
dilngs that slide down the valves drop into small chambers at the Jower
ends of the tabes, press down small cloths placed In the bottoms of =ald
chambers, and escape throogh small openings Into spouts, by which they
are condueted Into the well of an elovator,

IMPROVED HONRSKE HRUSH,

Ohnrlen W, Belser, New York ofty,—~This Invention consists of s mitten
woven from heavy cords made of homehalr, so as to present & rough ex-
terior surface. ‘The horsehnlr In twisted Into heavy cords or threads, and
then, by o process of hand woaving, formed Into a mitten elther with or
withoot a thumb pleco.  Any atyle of woeaving may be employed that will
produce a knotty or rough exterior, The oleaner s placed upon the hand
and used In the samoe manner as brushes. When the eleaner becomes filled
and dirty {t may be cleansed by washing It with water and soap.
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NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED LOCK FOR FIREARM.

Ira Robbins, Hughesville, Pa.—This invention consists of a hammer that
is alternately thrown forwanl on the release of the trigger by a spring and
notched and stodded disk, and thrown backward again by a spring-acted
roturn lever that revolves at the same time the eylinder. A sliding and
springacted bolt Is released by the trigger and thrown forward #o as to
unlock the lock pawl of the spring disk, which has as many projocting
wtuds nn notohes, which throw, at every unlocking of the disk, the hammer
forward nnd the spring bolt buckward, so as to relock the spring disk and
resct the trigger, A soparnto trigger, back of the releasing trigger, bears
on the spring-acted roturn lever, #o a8 to admit the drawing back of the
hammer when the repeating mechanism shounld fafl to work.

IMPROVED CIRCULAR VALVE FOR STEAM ENGINES.

Hiram L. Tumy, Cincinnati, O.—This consists in the srrangement of
stonm engines In a circular valve by which the steam s taken directly
through the passages in the valve; the object belng to dispense with the
steam room of the ordinary steam chest, and furnish a balanced valve.

IMPROVED VALVE FOR BTEAM PUMPS.

James W, Mathleson, Brooklyn, N. Y.—The valves and valve seats ex-
tend from side to side of a chamber, and are made of V shape. Devices
are provided whereby the valves may readily bo kept tight. The general
construction is such that the valves offer & minimum obstruction to the
water,

HEATING AND FEEDING AIR AND STEAM TO FURNACES.

Willlam Woolcock, Newburg, 0., assignor of two thirds his right to
Alfred Atkinson and John Woolcock, of same place. —The air and steam
are first thoroughly heated in chambers preparatory to belng mingled in
the hollow fire bridges with which the chambors ar connected by side
oponings. The intense beat in the firebox produces the decomposition of
the heatod steam and alr, and throws the mingled gases throngh the issning
top holos Into the fire gases, 0 as to produce & more complete and quick
combustion of the same, .

IMPROVED RAILROAD JOINT.

Charles Palm and John Fitegerald, Cerro Gordo, 11l —The object of this
invention ix to furnish a rafl joint which shall be »o formed as to prevent
the wheels of the traing of cars from hammering, wearing, and splintering
the ends of the ralls, and to prevent noise when the wheels pass over the
Joints, The Invention consists in the hard rubber block, made in the form
of a ahort section of a rafl, interposed between the adjacent ends of two
ralls, and kept in place by the fishplates.

IMPROVED PIPE WRENCH.

William Eberhard, Akron, O.—The shank of the stationary jaw is slotted
longitudinally to receive the movable jaw, and has a number of holes
formed through it to receive a pin, by which the sald movable jaw is piv-
oted to it, xo that the jaw may be adjusted as the size of the object to be
held may require. The face of the jaw i made cam-shaped, and has teeth
formed upon it, which teeth gradually increase in fineness towand the outer
end. The upper prong of a forked lever passes up through the rear part
of the slot in the shank of the stationary jaw, and is pivoted in place by a
pin. The handle of the lever extends hack along the handle of the wrench,
#o that it may be operated by the fingers to move the stationary jaw to or
from the object to be held. By a suitable construction, by detaching the
Jaw and lever and attaching another lever, the Instrument may be used for
cutting off pipes.

IMPROVED HYDRAULIC PRESS,

Francis 8, Kinney, New York city.—When the forco pump is started,
and as the water rises in one cylinder, the sir contained in said cylinder is
driven Into a second cylinder. When the first cylinder is filled with water,
valves are opened and the water is allowed to flow back Into the water tank
and the eylinder to be again filled with alr. The stopcocks and valves are
then adjusted ax first described, and the air In the cylinder is forced by the
water [nto the second cylinder, and #o on until the alr In the eylinder is put
under the desired pressure. When the substance 1o be pressed has been
arranged In the press box, the elastic force of the alr in the upper parts of
the eylinders forces the water In the lower parts of sald cylinders into the
press eylinder, which forces the follower down Into the press box, instan-
tanecously compressing the substance that may be In it

IMPFROVED CAR COUPLING.

Jacob Lips, Loulaville, Ky.—This belongs to the class in which the en-
tering link pushes to the rear a block which supports the coupling pin.
The pin has a head on ita lower portion which provents its being removed
from the npper hole In the drawhead.,

IMPROVED MACIINE FOR PUNCHING SHEET METAL.
Thomas Rowan, Haverstraw, N, Y, —This conslats of a vertically aliding

IMPROVED FEATHER RENOVATOR.

doseph C, Divers, Now Haven, Mo, —This is sn improved machine for
renovating feathors; and It conslats In the combinatt of the flanged pipe
and the sdjustable holder with the hollow perfornted shaft of the double
walled wheel; and In the combination of the rod, provided with the head
and the packings, with the hollow perforated shaft of the double walled
wheel, In using the machine, the foathers are Introdaced through a door.
sad the scrven and door are agaln soured In place. The steam Is lhﬂ;
sdmitted, and the wheel s slowly revolved. The dirt from the feathers is
#ifted throogh the screons, and bs driven through them by the steam {nto
the space betwest the screetis and doors. When the feathers have been
sufiiciently stoamed a plog is removed and & rod inserted, shutting off the

bar, baving s number of punching pins, which are forced into the dies by
a wwinglng hammer block, whose arms ralse antomatically, by suitable
lever connections, the punching bar out of the dies.  An adjustable gauge
and fixed end gauges admit the punching of any size of sheot metal,

IMPROVED BMOKEPFIFE COUFLING.

Anson W. Decrow, Bangor, Me.—This Is & coupling joint for amoke-
plipes, to conduct the smoke of  locomotive to the rear of the traln over
the carw, the sald joint being tubes on the ends of the pipes, sliding to-

.
| Thomas Kenyon, Hamllton, O.—This bucket is so constrooted that It ean
| be expanded and contracted to it the pump tabe. 1t was fully ilinsteated
| and described on page 310, current volume.

IMPROVED MACHINE FOR TWISTING WHIF LASIIES,

George A, Martin, Myerstown, Pa,—This is simple lttle deviee some-
what similar to the ropemakers® wineh, by which laxies of any number of
strands may be quickly and neatly twisted.

IMPFROVED CAR PUSHER,

Henry La Tourette, Shollsburg, lowa.—This is an improved mackine for
the use of shippors and others for moving cars from side tracks: and it
bar, lever, shoe, spring,
two rods, and two double cranks with cach other, The base bar I of wood,
about eighteen inches long, to the opposite sides of the forward end of
which are attached two plates, the forwand ends of which projeet, and to
and between them Is pivoted a small roller. The Ubarle curved edgewise,
and the ends of which are plvoted to the journals of the roller. To and
within the upper part of the U bar is pivoted the lover, which is etirved to
one side, #o that it may be operated from the side of the track, To the
forwand end of the lever is pivoted s shoe, to it upon the tresd of the
wheel, A spring Is attached to the lever, the free end of which resta
against the lower part of the shoe to hold its Jower end forwan) In Propes
position to alip beneath the lJower rear part of the whoel, when the machine
is moved forwand for another stroke.

IMPROVED BPARE ARRESTER.

William T. Urle, Warrensbargh, Mo.—~In this spark arrester a hood, or
wire net cover, is dispensed with, and free escape or exit provided for the
draft. The sparks or cinders are arrested and collected in an annnlar space
or chamber surrounding a cone forming the bottom of the two-part frmnel.
shaped hopper, and thence conducted away by tubes leading ont thrmagh

| the sides of the stack.
IMPROVED CHUCK.

Henry H. Siler and Thomas A. Brooks, St. Lawrence, N, C.—This inven-
tion relates (o certain improvements In chucks, centering tools, ete.; and
it conslats in the particnlar construction of a rotary adjustabls face plate
combined with a series of triangular slices, the sum of whose central angles
I# equal 3607, the said sldes being armnged to move tangentially from the
action of the face plate, #o as to have always a common center with solid
boundaries or perfectly Inclosed sides, whereby is secured a variable een-
tral nperturo of corresponding sides dependent for shape upon the number
and dimensions of the said slides.

NEW TEXTILE INVENTION.

IMPROVED APPARATUS FOR STEAMING AND AGING FRINTED
FABRICS.

William Mather, S8alford, England —This invention consists, st in
aging printed fabrics, in onder to fix the colors, by the alternate application
of heat and molsture; and, secondly, in an improved spparatus or armange-
ment of heated and other rollers in a closed steaming chamber, whereby
the processes of steaming and aging printed fabrics are performed contin-
uously. The fabric is dried and heated by passing over warm rollers. On
leaving one roller it s thus prepared to aboorb the steam In the chamber
before It reaches the next heated roller, where the same drying and beating
action takes place, and these operations are repeated as many times s may
be required to fix the colorson the fabrics. The operation of the apparatas,
being continuous, effects a great saving of time, and prodaces good resalts,
Tt also cconomizes stéam and labor.

APV O

IMPROVED LAMP CHIMNEY.
Hiram L. Ives, Troy, N. Y., assifmor to himself and T. Henry Dutcher,

Jower part of the chimney below the collar is scalloped and perforated to
draw up the air to the flame,

IMPROVED EXTENSION FOR SEWING MACHINE TABLES.

Hannan G. Crawford, Peabody, Kan.—This consists of a ceatral table
extension and lap board for the table of the sewing machine, having hinged
and folding side leaves fitted to and locked by fixed fastening pios, enter-
ing n recess and socket hole at opposite sides of the table. The sewing
machine table is, by this attachment, enlarged, so as to be used with greater
convenience for the different articles to be sewed, while, by tumning the
hinged leaves down at each side of the person holding the board upon the
lap, it can be used for the same purposes as any other lap board. €

IMPROVED DISH WARMER.

James H. Wright, New York city.—This invention consists in the com-
bination of an inner caso and the asbestos packing with an outer case or
body and an fron heating block. In using the device, the fron block is
heated, and is then placed in the cavity of the innercase, and the platter or
dish to be kept warm is placed upon It.

IMPROVED PORTABLE OVEN.

Edward B. Van De Mark, New York city.—This s a portable oven which
may be heated by one or more distinct Sree.  The smokepipe extonds from
the upper firepot or chamber down and around the oven, up to the point
of exit. A wocond or upper firepot not only serves 10 heat the oven, bat
also affords a means whereby articles may be cooked on top of the oven.

IMPROVED BROOM AND BRUSH RACK.

James B. Clark, Jr., Vineland, N. J.—This is a simple and convenient
whisk brooms, ete. Bars fn which are half round or square notches are
armnged in a movable frame to receive the broom handles and keep them
erect.

IMPROVED IRONING TABLE.
mnmmxnra—nomamtum;m
. The eyes of the rods are passed over studs attached the one to the
mmwaumuuoﬂcbhc-". 0 12098 ¢
studs are pivoted duttons which, when turned across the eyes of the rods,
keep sald rods from belng accldently jarred out of place. The roda hold
the legs securely in place when adjusted for nse.

gether over flanges of the pipes, snd fastening by spring catchos. Packing
at (he lower half rests on the tabes, and rises and falls as the tubes work ‘
op and down. The uppor half is packed by the tubes resting on the flanges |

i of the plpes, '
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Ing.—C. C. M., of Innabrack, Tyrol, will find directions
for making cotton cloth uninflammable on p, 108, vol,

. N
—

;M"ﬂwﬂa-mgﬁmmuam.

Oharge for Insertion under (Als Nead is One Dollar
cach insertion. [ the Notice exceds four

84,—IL O. G, will And directions for kalsomining on p.
153, vol. 84— A, IL. B, will find on p. 251, vol. 31, a recipe
for coment for filling millstones, —E. W. M. will find on
P 204, vol. 88, dircetions for preserving natural flowers,

o

Galvanio Co., ¥ Vine 8., Cinolnnatl, Ohlo.

m Disk Cutting Machines for Lithogrphers,
Pr Paper Dox Manufa, oto.  Send for Hlustrated
olronlne, Frank Thoms & Co., Home St., Clnelnnati, O,

For salo at half prico.—Line Cold-rolled Shafting; 425
foot; sizo, 2) to 4 Inoh ;. with Hangers and Tapor Sleoyo
Couplings, good ns now, Addross Taper Sleevo Coupling

and Wooden Pulloy Works, Erio, 'a.

‘Wanted A good Draughteman, able to assist in de-
Addross Designer, Box 9,

sighing Maching Tools,
Providence, R 1.

Emery Grindors, Emery Wheels, best and cheapost.

Awarded Modnl and Diploms by Centennial Commis-

mission.  Hardoted surfaces planed or turned to onder.
Address Amerioan Twist Drill Co., Woonsocket, R. 1.
Wanted—Plow Handle Turnlng and Bending Ma-
chinery. Send clireular and
Ssitac ey price list to Shaw & Son,
Toy Manufacturers can purchase the entire right of a
valuable, instructive, and entertaining Patented Adding
Pencil for ehildren. For samplo, otc., address M. M.
Smith, Kirksville, Mo.
Engines, 14 to 5 H. P. Geo. F. Shedd, Waltham, Mass.
Improved Pat. Friction Hoisting Engines of any
mndn.yb. J. 8. Mundy, Newark, N. J.
Steam Yachts for sale, new, 14 feet long, 4 feet boam,
3 h. p..8230; 18 feet long, 4% foot beam, t h. p., $3; 2
feet long. 5 feot boam, 2h. p, $45. Shipping welghts
4%, 500, and 130 Ibs. Wil carry comfortably 4, §, and
2 persons. Send for particulars. 8. C. Forsalth & Co.,,
Manchester, N. H.

Amateur Photographic Apparatus, Chemicals, ete.
&dl;.rﬂtoﬂ. Sackmann & Co, manufs., 78 Pearl

Gas lighting by Electricity, applied to public and pri-
wate bulldings. For the best system, address A. L. Bo-
gart, W2 Broadway, N. Y.

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

Superior Laco Leather, all sizes, cheap. Hooks and
Couplings for flat and round Belts. Send for catalogue.
C. W. Amny, 148 North 34 St., Philadelphia, Pa.

Diamond Tools. J. Dickinson, 64 Nassan St., N. Y.
w_-.ou.cmuw Sts., Brooklyn, N.Y.

Lead Pipe, Sheet Lead. Bar Lead, and Gas Pipe. Send
for prices. Balley, Farrell & Co., Pittsburgh, ¥a.

Hydmnlic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
ELyon £C0,,f0Grand St N. Y.

Solid Emery Valcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and Inferior.
Caution.—Our namo is stamped In full on all our best
Standard Dolting, Packing, and Hose, Buy that only.
Tho best 1s tho cheapest. Now York Delting and Pack-
tng Company, 37 and 38 Park Row, N, Y.

Steel Castings from one Ib, to five thousand Ibs, In.

For Solid Wrought iron Boams, ofe,, seo advertise
ment, Address Unlon Iron Mills, Pittaburgh, Pa,, for
lthograph, oto,

Shingle Heading, and Stave Machine, See advertise-
mont of Trevor & Co., Lockport, N. ¥

To Clean Boller Tubes—Use National Steel Tube
Cleaner, tom pored and strong. Chalmaers Spence Co, N Y.

Split-Palleys and Split-Collars of same price, strongth
and appearance ms Whole-Pulloys and Wholo-Collars.
Yocum & Son, Drinker st below W7 North Second at.,
Philsdelphia, Pa,

Yacht and Stationary Engines, & (0 20 H. P. Tho best
for the price. N. W. Twiss, Now Haven, Conn.

Artigles in Light Metal Work, Fine Castings in Brass,
Malleable Iron, &e,, Japanoing, Tinning, Galvanizing.
Welles' Bpeciulty Works, Chicago, 11,

Skinner Portable Engine Improved, € 12 to 10 H, P,
Skinner & Wood, Erie, Pa.

uating, sl palnfal disonsos wpoodily
! ﬁlu;nwif"&ut?mnhw- Hloe-
p Mands, Thoy are and effective. Book.
) Muﬂoﬂﬁu Address Pulvermuoher

Back numbors of the SorNTivio AMELOAN can bo fur
nished If not out of print.—A. 1. W, will find the re.
elpe for cold In the head, from tho Lancet, on p, &1, vol,
85.—8. N, O'H. will find a recipe for fumiture pollsh on
P. 815, vol, 30, A cure for corns In described om p. 20,
vol. 3. —A. J. W, E. L, C, P, LS, F.W.C, A C,
RJ. W, N.F,MR. S, J. NP, W. D, anit othors,
Who ask us o recommend books on Industeinl and pel.
ontific subjocts, should addross the booksollors who
advertise In onr columns, all of whom aro trastworthy
firms, for catalogues,

(1) J. P. G. says: E. B. K. can saw fire-
brick with a strip of sheotiron, with teeth cut In It

(2) D. O, B, says, in reply to D, W, 's query
o to the welding of the foot of u spindie to the step or
plate under {t: A fow years ago my 4 foot burr appesred
to run heavily, the foot of the spindle got very hot, and
the mill was stopped. 1 examined It, and found the
‘phho( steel that was under the spindle welded fast to

the point. The point of spindio was about 184 Inches
in dismeter, and the plate under It was 14 inch thick and
| 2 inches square. I took the polnt out, and trled to drive
! the plate off with a hammer, but could not. I then cut
| itoff, and found the weld as porfect as any other part of
the steel. 1 refitted it and started the mill again, and it
ran for several weeks, and then welded as before. This
time 1 took the point out and trimmed the corners off the
plate, dressed it up true with the balance of the polnt,
and rotempered it. T have boon using It ever sines,
and itis as solld and good as auy. There was plenty of
oil in the step each time, but it was of a very Inferior
quality; and I now keep a good supply of good oll, and
it never gets warm. It Is my opinion that the welding
was accomplished by the parts being thoroughly ground
together under pressure.

(3) A. Y. K. asks: In using the telephone,
does the battery require to be stronger or weaker than
that used in ondinary telegraphy? A. The battery may
be comparatively light: wo belleve the apparatus is also
made to work without any battery, simply by Induced
currents,

Is there an Instrument for measuring the focus of
spectacle lensos? If so, what is ita character? A. You
can determine the focus of a lens by holding it to the
light before a flat surface; its distance from the surface,
when external objects are clearly deflned on the same,
Is its focal length,

(4) L. N. L. asks: 1. Is there any method
known by which frictional electricity, when generated,
can be stored up or accumulated, and made serviceable
in working lines? A, No; not as onlinarily
worked. 2. In the report of the Michigan State Board
of Agriculture for 1871, there Is an allusion to Andrew
Cross, an Englishman, who owned to having made crys-
tals of quartz, carbonate of lime, lead, copper, and
many other artificial minerals by cleetrieity. Can you
tell me where I can find a detalled account of his experi-
ments? A, Many of Mr. Cross' experiments are de-
scribed in Noad's ** Mannal of Electricity."

(3) T. H. 8. says: I wish to produce the
sensitive flame with common gas. I can make the har-
monicon, but it will not emit a note unless I lower a tube
toa certain point over the flame, Can I produce the
sensitive flame responding to a certain tone without em-
ploying hydrogen? A. Coal gas will answer. You may
use an ordinary Bunsen burner, having a large tube,
with the airports closed tightly, Or take a glass tube
abont 4 inch in dinmeter and 4 inches long, stop one
end of it with n perforated cork through which the gas
delivery tube just ent The aperture of the delivery
tube should be about ¢ inch dismeter.  When the flow
of gas is properly adjusted, this will give yon a very sen-
sitive flame.

6) F. I asks: How can I make gold and
silver inks? A. These are usually prepared by grinding
gold or silver leaf with a little honey until the folls are
converted Into an impalpable powder, which is retained
by the honey. The honey is then dissolved out with
warm water, and the gold or sllver powder mixed with
a little gum water, Bronze powders mixed with gum
water are often employed by artlsts as a substitate for
the gold orsllver,

() T. B. asks: 1. Can xanthogenate of
P fum be purchased? A. It has not yet boen com-

C. H. W. will find a description of Sir Wil-
Jam Thomson's compass on p, W8, SCENTIFIO AMERI-
CAN SurrLEsMENT. ., E. H, will find something as to
tho stradng on thrends of gas pipes on p, 1, vol, 4, —F,
D, 8, In informed that it 1s not probable that lard oll can
be puriied by adding extrsot of nutgalls~D. W. 8,
will find that the speed of clrcular saws is given on p.
168, vol. 34, Ax to speeds of pulleyw, see p. 135, vol. 34.
—F. B. will find directious for japanning on tin an p.
182, vol. $4,—0, 0. will find directions for proparing sol-
uble seld chromate of lme on p, 193, vol. 86.—H. P. C.,,

mercially manufactured in this country, 2 What are
the quantities necessary to the gallon of carbonate-
churged birch beer, to prevent it from souring? A, Un-
Jess the salt weroe vory pure it wonld be Hable to glive o
pomewhat disagreeable flavor to sueh beer,  About 5 or
10 graing to tho gallon would perbaps suffiee, 8, Can
salicylle neld be used for the purposer A, Yes, Use

| from 30 to 5 grains of it to each gallon of beer,

(8) E. F. says: In picture frame polishing, '
1fnd trouble in getting the shellac dark enough In color. |

Jr., will find directions for exterminating cockroaches
on p. 300, vol, 35, —F. C. W. will find something on do- |
odorixing kerosene oll on p. 20, vol, 3.—J. D. K. will |
find articles on Professor Barfl's method of preveating
fron rust on p. 259, vol, 56, and on p. 1041 ScENTore
Axpmoay SurrLassst.—A. B, will find a description

of a waterprool cument for stone on p, 188, vol. 31.—IL |, o fore mixing with the shollae  Is there anything | o0 the hydraulie principle, so that & large power can be
H. L. will find on reforence that the ink describod on p. | ¢a¢ von can recommend for coloring shellae that will bo | bad from a small power steam engine?  A. No.
861, vol. 84, Is mentioned as an indelible ink. It will do | clear from sediments when ready for use? A, The | What kind of ofl s used In tempering carriage springs?

for stamping. —E. A. D. will find & description of by- | o oqhle with your Vandyke brown s probably due to the | A. Fish oll,
Were the wires of the East River bridge put up before

rections for preparing xanthogenate of potassiam on p. | yded to, 1t will not settle.  Umber Is sometimes used | OF after (ho wood work was fastened to them? A, Be-

drsulie coment on . 138, vol. 81,—W, J, T. will find &)- |

275, vol, 30,—J. MeM. will flud on p. 119, vol. 30, dirce-
tions for purifylng mocid butter.—A. O, W. will ind
deseription of & steam engine Indicator and its ase on |
p. 04, vol. 30.—~W, J. K. will find In No. 10 of tho Scien-
om0 Avzicax Surrtesesy direotions for making an
eleetric engine,~0, H. K. will find & recipo for a good
cutent for ehing on p, 579, vol, 31, —K. J, McQ, can cal-
eulate the hormo power of engines by the formula on p,
W, vol, 84~ W, D, oun ascartaln the powor of i springs
only by experiment,—J. V. 1. will find on p, &0, vol,
80, something as to the Ume used In cloctric telograph-

We cat our gum (orange) shellae and mix with fmitation |

shellac, uslng about 5 gallons per day. Aws s coloring, | ¢ tor sale are ressonably good, but in the majority of
I am using Vandyke brown mixed with alcobol for the ’ canes they are pat up without much regand to the earth
dark polish. But the trouble with It Is that It settles | oo iions,  The rod shoald be fastened to the build-

like mud at the bottom of the can In which 1 mix it;
and when carefully poured off, (t leaves the alcobol so i
alightly colored that it Is almost nsoless, unless stirred

fact that you do not grind it fine enough, If this b« at- |

i the varnish instead of Vandyke brown.

(9 R. 8. N. asks: Can you give mea for-
muls or recipe for making an aniline ink which will sn.
swer for printing from stencll plates with? A, These
nks are prepared by dissolving ondlnary aniline red,
violet, ote,, in warm glycerin, The colors may bo ground
o a fine powder, and o little at a time stirrod Into the
glyeerin untll the desired shado s renched; lob stand for
a day orso and steafn throngh o small ploco of fine silk
before using. Although the anlline colom are for the

mont part quite exponsive, thelr tinctorlal power s so
groat that s very minuto quantity will ordinarily suffice.
These luks can therefore be made nearly as chesply as
ordinary printing Ink, as only crade glycerin need be
omployed,

(10) A, B.~The blue or purple dyestuff

known by the difforent names of archil, Htmuos, cadbear,
and tournesol, s fabrioated from soveral species of lich-
ons by grindisg them Into . paste with ammonis water,
and occanlonally stirring untll, by the action of the alr,
all of the orsellle ncld contalned In them is converted
Into orelne, when the mixture sssumes a bright purple
color, Furthor expostire to the alr turns it blue,  Lime
and plaster of Parls ls then added to give bulk and con-
slatence, and the whole is dried,  This forms commer-
clal Htmus,  Aclds decomy the bloue comy 1 with
Hime or ammonla, and set froe the red orcine. Acld salts
also redden Htmus solations,  The water you used may
have contiined aclds, or, what Is more probable, the lit-
mus contained forelgn organio bodles, which by fermen-
tation produced the results noted, This s not uncom-
mon,
(11) J. L. says, on the welding of a spindle
1o It step: Wealso had a similar thing happen to us,
The stone was & 30 inch comn burr, and was running at
& high speed, when all at once the burr stopped, the beit
slipped on the pulley, and we stopped the engine to ex-
amine whether there was anything in the burr or not.
We soon found there was nothing unusual in the burrs,
#0 wo took them apart, took the spindle out, and found
that the spindle had welded to the steel plate. We then
tried to knock the plate off the spindle, bat could not.
We then took It to the blacksmith, who had to cut the
spindle off,

(12) C. B. says: I have about 100 Ibs. of s
compound composed of about £ parts lead, 2 tin, and 1
antimony, Is there any method by which I can separate
them entirely, or, If not entirely, one from the other two?
A. Tho metals may be separated, but not 5o as to repsy
you for the trouble and expense incurred in so doing.

(18) W. V. asks: 1. What chemical will
prevent the decomposition of glue used in moulds for
plaster of Paris castings? A. Alum water, lime, snd
chloride of zine are occasionally used for this purpose.
2, Is there anything that will prevent shrinkage of the
moulds? A, The shrinkage is due to the loss of water.
Glycerin will prevent this; it may be mixed in with the
gloe, or applied to the surface of the mould. The for-
mer i the better way.

Is there any chemical that will prevent water contain-
ing certain animal sab from b ing stagnant?
A. Salt, creosote, salicylic acid, and other antiseptics
will retard or prevent putrefaction. The additionof a
few crystals of of potassa to such water
will purify it by oxidizing the organic matter which it
con!

(14) E. C. H. asks: How can I pour a solid
box of Babbitt metal Ins boss around a shaft, and af-
terwards get the shaft loose? 1 have tried putting paper
around the journal, but fail very frequently to get the
shaft loose without breaking the ting. The j 1
5 134§ x 914 Inches. A. We know of no better plan than
oiling the shaft and patting a plece of paper around it,

Do you use ofl in tapping brass? A Yes.

(15) J. M. says: 1. T have 5 gallons of 1ish
oil for hardening springs which has lost fts tempering
property. How can I restore it! A. Add to your flsh
oil a plece of cyanide of potash about the size of a wal-
nut, crushed to a fine powder, and 3¢ Ib. tallow. 2. Can
T use the same oil for hardening surgical instruments?
A, Yes,

(16) A. H. B. asks: 1. How fast can I run
a worm in a12 inch worm gear with good resnlts? A
About 200 revolutions per minute. 2. At what speed
should & 41§ Inch gcrew run to get the best results in
screwlng brass? A, About 150 feet per minute,

Is bone dust as good after using once, if It s not put
into water? A. Forpolishing, yes.

(17) W. G. asks: Is there any way of pol-
ishing brass penholders, ete,, better than bufiog on a
wheel? A, No.

(18) L. R. F. asks: What metal or combi-
nation of metals can I uso, that will be hardor than or as
hard as cast iron, and that will not shrink in cooling?
A. We know of none,

(10) J. J, H. says: I am building a small
foot lnthe, How can I harden the spiudle that goes in
tho cone wheol without putting it in the firet A, You
cannot harden it without boating it.

(20) J. W. H. asks: Is there any tool made
to file hand saws and set them at the same time? A, We
know of no such device,

(21) A. 8. T. asks: Is there n practical
work on electrio phenomena and the Jaws govorning the
samo In regard to lghtaing rods? A, We are not aware
of any work devoted especlally to the subjoct of lght-
ning rods, but the principles are to bo found In almost
any of the treatises on electricity. The principal points
to be attended to are good condoctors and earth con-
nections; as a general thing, almost all of the rods of-

fng direotly, and not Insalated.
(22) D, F. H. asks: Can an engine be made

fore,

@49 F. R says: A friend of mine told me
that I conld not make a cast steel T square that would
always remaln troe. 1 hold that if the steel be properly
annealed, and Is once troe, it will always remain so, pro-
vided that It recelves no rongh usage. A. A cast steal
wquare will romain true under equal conditions longer

than o square mido of any other metal,

(24) W, P asks: 1. Is o plate of steel 5x10

throughout than one of fron the same slze o Inch thick-
er? A. There ls no practical difference. 2, Which would
make the bost upright tobular bofler, 30x00 Inchies, the
heads, tubes, and firebox belng fron In both casen? Al
The 4§ Inch thick one

25) J. B. H. nsks: How is bruss spring-
tempered! A, By cold rolling or hammering,

26) I, O, T, asks: How can I clean cop-
per tea kottlos, water tanks, ete.? A, Use salt and sand,
with water,

27 X. Y. B. asks: Can tin or copper he
manufagtured In tabes, the joint being seamless and
smoothy A, Noj botsolld deawn brss tobing s made
of certaln slees,

28) A. P. T. says: | have frequently ob-
served when using a new M inch crosscut coarse file spon
wroazht tron, particulariy apon sheet iron, that the very
first stroke canses Its destruction, The file, s it comes
from the cutler's, Is evidently o0 hanl for immediste
use, [am nequainted with the process of drawing the
temper In the case of ondinary tools, but cannot see how
it is applicabie to the case of aflle. At the same time, 1
feel confident that there must be a remedy for the evil in
question. A. A new file shoald not be nsed upon & nar-
row surface, as the grip of the teeth Is in that case so
great a4 to break the points of the tecth off. A file can-
not be made too hard, The most economical usage of s
file Is to use It on brass or cast fron at first, and upon aa
broad surfaces as possible.

(29) O. G. L. asks: If the cast iron master
wheel In & horse power s banded with & wrought iron
band from 4 to 1 inch thick, shrank on, will It strongth-
en or prevent the cast iron wheel from breakiog when it
is strained or subjected to a sudden jar during work? 1
clalm that the cast and wrought iron are of different
textures; and that when extra strain fs put on the cast
fron cogs or rim, it would break before the shrunk
wrought iron band gets & chance to bear any strain or to
assist it. A. A wrought lron band would strengthen the
rim of the cast iron wheel.

(30) F. S. J. asks: 1. What is it in a loco-
motive that occasions s terrible roar? It is heand only
occasionally, and makes everything tremble for s dis-
tance around. A. It is the steam escaping from the
safety valve. 2. Will a locomotive go faster with the
reversing lever, hooked up, or slower, and why? A. It
depends upon the lap and travel of the slide valves.
Asa rule, the engine will go faster when hooked up.

(31) C. M. G. asks: What can be used as a
convenlent and inexpensive substitute for gas in an am-
atenr mechanic’s workshop, for bardening and temper-
ing small drills, tsps, etc,, and for small jobs of solder-
ing? Can petroleum or gasoline be utilized for that par-
pose? If so, how? A. Special lamps are made to burn
keroseno for the purposes mentioned.

(32) K. B. asks: How can I find the correct
shape of the teeth of wheels, also the length and thick-
ness of the teeth, when plich is given? A. The subject
of drawing teeth for wheels Is too extensive for these
columns. Consult Willis on the * Teeth of Wheels.™
How can a keg which contalned dry American vermil-
fon or other lead palint be cleansod so that it will be pure
from the polson? A. Let s strong stream of cold water
run into it

(33) B. & Co. say: We have a 4 horse power
caloric engine which we would like to run with oll In-
stead of hard coal, Which would be the best method
to feed und distribute the ofl In the furnace? A. The
burning of petroleam in a furnace is a difficalt problem,
at present engaging the attention of engineers.

(34) F. B. M. says: How can 1 drill copper?
A, Keep your drill thin at the point, grind It keen, and
use oll.

(85) J. E. F. says: 1. I am building a lathe
for foot power. I have a lurge iron wheel about 6 feet
in diameter, weighing about 150 Ihs. Would It be any
advantage to titona ¢ haft, and use it ssa
balance wheel? If so, would it not be better to hang it
in conters? A, It would boof no advantage. Either of
the forma of treadle which you soggest will do. 2. What
size of drive wheel will do? A, About 24 to 28 inches
in dlameter. 8, Would it not be better to have both {t
and the pulloys of fron? A, Yes,

(36) H. R. H. says: 1. T have a small circu-
lar saw, which I run by foot power. The large wheel Is
86 Inches and the pulley on the mandrel § nches in di-
ameter, Aro these proportions correct? A, Yes. 2,
What is the best motor by which T can ran It, to saw 1
inch pine wood?® A, A small steam engine will answer
your purposo best,

(37 W. H. R. asks: How can German steel
bo hardened? T have repaired some parts of machines
that needed hardoning, and what T supposed was steol
wonld not harden, Upon Inquiry T was informed that it
was German steel, A, Your steel may be ease-hardoned as
follows: Powder prussiate of potash very flne, heat the
steel to cherry red, rob on the potash until it fuses and
runs over the steel, put the latter in the fire agaln, rebeat
to cherry red, and quench in cold water,

How can I make pleces of wire @ feet long perfoctly
straight? A, Stralghten your wire as nearly as possible
with & hammer and a Jevel block, then beat It and roll it
between two flat fron plates.

(38) G. E. Y. asks: 1. In reference to Pro-
fessor Boll's telophone, what slge wire and how mueh Is
wrapped on the ends of the homeshoe magoet, and s it
wrapped In the same way as an electro-magnet? A, For
shott clrcults an ordipary telegraph soundor coll will do,
2. Of what thickness is the steel plate, sind how Is It fast
ened to the soauding box? A, It should be very thin for
weak carrents.  The system Is explalned In Prescott's
VElectricity and the Bleotric Telegmph. '

(89) T. M. P. says: 1. In Professor Bell's
telephone, what Is the thickness of the plate, and is it
of a aniform thickness? A, For the transmitters, the
plates should be thin to get the best effect; the (nstru.
ments, however, aro wade of varlons forms. 2. Does
Professor Boll use o mturn wire or the gronnd both
ends, and doos tho Instrument used for sending the

foet, aud A nch thick, less or more lkely to bo perfoct

sound do the reoelying?t A, No return wire (s required,




332
————————— e —————
A good recelving Instriment may he mado of a tubnlar
magnet and single hellx, the lator bolng sirconnded by
ah external soft fron caso apon which the plate may b
Intd Jooely. 8. Abont what alay and goantity of wire
1 reqnired for eloctro-magnets, and what In the lengih
of the permanent magnota? A An ordinary soundor
helix will ankwor for s short elrouft,

(40) W. E. says: Is there anything bealdes
water that will cut Russian Isinglans, and koop It In
liquid form? A, Ttis goluble also In warm wine spieit
fn strong acetlo acid, and In dilnted muriatic and nitrio

ide,

"Whut kind of Teathor should I got for a pollshing belt
for lathouse? A. Wo bolleve thit skoepakin s winally

employed for fine work, There aro dealors who make o |

specialty of such matorials,

(41) L. T, D, asks: What is the best sub-
stance for tho hands for those uslng the horlrontal bar
and trapezey A, Pulverised rosln Iy, wo think, glven
the preferenos,

(42) &, H. 8 sayz, in reply to a corrospond-
oot who asked If coal ofl (kerosone) will make tho hair
grow: Toan say truthfully that it will, T am now 47
years of ages and about 8 yoars ago my halr gradually
commenced to fall ont, and in one year T was almost on-
tirely bald, 1 wore a wig for about 2 hours a day for 4
years, that s, whonever 1 had occasion to o ont, 1
nsed varions propamtions; the halr wonld grow u little,
and then drop oat; so that Talmost despalred of having
it grow any more.  An ongineer recommonded mo to try
korosene oll, ax a rolative of his had used it with sue-
oess, 1 fiest had it teled ona dog. 1 found It did not In-
Jure his halr (n the losst; Tnext tried It on my arms and
logs (for T was afrald of {t), and 1 found that it strongth-
oned the hair and new halr formod after four months'
use, onoe & wook, I next tried it on my hoad, eantions-
Iy: and it was not a great while before now halr or fues
began to grow; and at the present timo 1 have a protty
good head of halr. As soon as my head bogine to get
any dandruf, T wash it with oil,

(43) A. B. and others who ask as to perspi
ration of the feet: The anpleasant odor you mention s
cansed primarily by the lmpregoation of the leathor
with putrescible organic exhalations, yarious ammonia

walts, nootio nedd, ote., from the excessive perspiration | Chalr seats, J. Lomman

of the feol within, or moistare withont, and from the |
more or less Imperfeot fixing of the gelatin contained in |
the hide by the process of tanning. Under such con- |
tinued conditions, of heat, malsture, ete., the leather, if
not properly cared for, will suffor a species of alow de- |
cay, hence the odor, This may be obviated in great part |
by & frequent change of underclothing for the feet, and
by keoping the Jeather as dry as possible, and well ofled .
Anunploasant odor from shoes s often occasioned by
the ase of poor blacking.

(44) W. J. B. asks: How can I polish mal-
Jeable fron castings after they have been nickel-plated?
A. Use a bufing wheel.

MixERaLS, BTC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the result stated:

A, ILF. & Co.~The shells have not been received.—

Car heater, T. Keooh. ..., 180,748
| Carbureter, J. M. Palmer, ........ 180,045
| Carringo shnft, J. A.J. Sawyor. ... .« 180 657
Chaln links, ornamental, B, F, SBeory .. . 189707
| Chadng, link for, J. J Freoman . ....... AT 189,010
..................... 189,707, 189,75
Chandelier, friction olutoh, J,. H. Seaman. ....... 189,580
| Chambor caso, G. Vormth, . 180,818
Chambor closet, B, Smith....... . 189,802
Chuek for gus fittings, oto., J. Powell + 189,652
| Charn, G. 8. Bell L ooivinneiiiinnns . « 180,685
Churn dasher, W. M, Landreth, ... . 189,60
Cider nnd wine pross, J. Schoopfiin 150,058
Clamp, J. G. Mole .. 189,567
Clamp for making frumos, J. Zimmorman . . 189,851
Clothes pounder, Roberts, Rowe & Lano .. . 180,577
Comn, cast tron oxtoerior, R. Beuchman , .. . 180,508
Coln dotecter, W. Palnter (r) . . . 00
Confectionery, putting up, H. H, Snow. ... . 180807
Copy book, Requa & Dunn e . 189,574
Corn planter, H. W, Mayerhofr.,.. <o 189708
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INDEX OF INVENTIONS

yon Wi
Lottors Patont of the Unlted States were
Granted In the Woeek Ending

April 17, 1877,
AND EACH BEARING THAT DATE,
(Thoso marked (r) are rolusuod patonta, )

A complate copy of any patant in the nannoexed last,
Imoluding both the spociioations and drnwings, will be
furnisliod from this oMos for one dollar, In orderving,
plonso stato the pumbor aond dnto of the patont desired,
and remit to Munn & Co,, 87 Park Row, Now York elty,

Aomatod Doverage Bavor,J. Matthows, ..o 150,704
Anohor, K. A, Buok S T T T - mi,c'i‘)l
; Antifriotion compound, G, B Bohrens .. .. M LY

[ alo thes, twisting, K B & 1AL Kiline (e
| Bath tab, O 30 Lo HOImos e
Nod bottom, spring, J. 1L Frigello .
Nodstond, wardrobo, O, P'abst. oo
Beor barrol, vont, I, HSehults, .
| Boor mueot, P, LYOns..coooivairie 1o
| Botlor flue oleaner, J. K, 8mith ...
i Noot and shoe, W. J, Watkins
oot Jnok, Dolay & Sarrazin
| Boots, comenting rubbor, R, 8, Woodford ..
i Nottle stopper, J. Siim. chevisuabasnips
| Mottlo stopper, yalve noxele, O, Cristadoro
; Bottlo washer, B, Turbovillo. oo
| Brick, T. ¥, Adamn
| Broom nnd brash raok, J. B3, Clark, Jr,
| Burglar alarm, W. J. Smith. ..
Nurind caskot, O. F. Sponocer. .
Butter worker, H, A, Clow
Nutton, B. Dalley
Oar conpling, G, Bowor ..
| Car conpling, C. C. Dow ...
Car coupling, W. . Dunning
| Oar coupling, J. Lips
Car coupling, A. C. Rumble..

B s envnennnn

180,706
L. 18,300
. 189,008
. 150,810
190,708
. 182
. 189,801

180,611
189,000
159,076
. 180,000
. 180 8
. 180,500
+ 180,008
+ 150,606
» 189,080
L A80
180,014
N LNt
189,50

Corn planter, dropper and marker, S{lisboee et al,., 189,581

| Lath mnohing, B, ¢, Diooy .....

Hydraullo pross, F. 8. Kinnoy .........
1o ereopor, J, Crossloy....oooois
Maminating sign, O. I, Seawell
Inoubntor, 0. O, Weston.....
Injootor, J. Forgus
Ironing board, I W, Hargravoe .
Ironing tablo, K, B, Bmith
Ladder, N. 8. Boynton ...
Lamp, N, L. Rigby....
| Lamp oxtinguishior, W, T, Wood, ...
| Lamp, hydrocarbon gas, It W. Park
| Lamp Hghtor, B, W, P Colson o.veeias
| Lath, board, A, A, Smith..... ..,

Lonf turner, A, L. Clark ,.........
Loathor onttiog gogo, G. ¥
Lok, senl, J. N, Smith, oo oiee
| Looomotlye engine, A, M, Camm!

ng

Looomotive wator stand pipe, H, Smith ..

Loom shuttle, O, Lowando, oo
Loom staff ploker, A, L Barle ...
Lubrioator, J. O, Lamb, .

Lubrioator for stonm englnes, J. Powell. ...

Malt kiln, ¥, Altenbrand
| Mochanteal movement, B. ¢, Hopping

| Moohanleal moyemoent, J, B, Lowis (r)..

| Modieino glass, T, G, BOgES (£)..oooone
| Millplok, J. Norman

|

Monlding sand siftor, J. Stackpols.....
Moulding and sheot motal, ¥ Miller
| Mowaer, Douglas & Wemplo

Muslo stand, J. D, & O, 10, Alyord
| Musical key board, G, N. Carozal,.
Nursing bottle, J. Briere .,
Nut lock, J. D. Kenonard. .
Nut loek, G. Nellson,......
Ol eun, W. H, Bartels, ...
Orae separator, W. Hoopor
Organ notion, reed, L. K. Fuller ..
Orgnn roed, L. K. Fuller... ...
Pan and basin, G. Wright

Printing roller, litho, W. H. Woodcoc!
Printing, colors for, C. H. O. Rudde
Printing presses, Grifiith & Byrne...
Printing press, W, H. Woodeock. ..
Propoller, steering, J. H. Carpenter...
Pulloy, screw hojsting, L. T. Pyott (r)
Pump, chaln, T, Wallls, ..............
Pump valve, W. B. Worthen....

Corn sheller, J. E. Lewis (r)......... e 7818
Corset, L. A. Palmer..... 5 . 189977
Corset, E. 8. Weldon... . 189,672

i

Cotton picker, J. Tripp .. l

.+ 189815

R. 8. N.—Judging from the small sample you send, the
papor s Impregnated with an {nsoluble lead soap, prob-
ably by saturating the paper with a strong =cap solution
and then immersing in a solation of sugarof lead.—M. |
P.B.—It is a slag from some iron fuornace. The small |
red erystals are cyano-nitride of titanlum.—H. A. S.—
Some of the cnamels from cookiog utensils contain an-

timony; but in the powder which you send ts, which | Dredging machine, J. W. Philbrick....

consists principally of organic matters, we found no in-
dications of the metal. —P. A. L.—It {s a granitic rock
contaiing small crystals or fron pyrites (sulphide of
from) and chaloopyrite (sulphide of copper), alsoa con- |
siderable quantity of oxide
L. V.—The large plece is magnesian limestone, the
smaller, red-colored fragment Is jasper. The plece of
sn arrowhead is of flint,

COMMUNICATIONS RECEIVED.

The Editor of the Scimsriric AMERIOAN acknowledges,
with much plessure, the receipt of original papers and
contributions upon the following subjects:

On the Madstone, By W.

On & Perpetual Motion. By C, E. X.

On the Planet Volean, By A. F. G.

Also inguiries and answers from the following:
LW.5.—C.AH-BAJ-EJ W.-J L-W.W.
—A AT MMHAEJT B.—L D. D.~L 8 B.—
C.W—G. E. D.B—C. W. C.—R. W, Jr.—C. R—
B.EW.-W.J.B—8. M. L—E.V.B—W. R. McCO.—
P.W.W—H. AP

HINTS TO CORRESPONDENTS,

Correspondents whose Inquiries fal to appear should
repeat them.  If not then publishied, they may conclude
that, for good reasons, the Editor declines them. The
address of the writer should always be given,

Inquiries relating v patents, or to the patentability
of inventions, asdgnments, ote,, will not be published
here, Al such questions, when Initials only are given,
are thrown into the waste basket, as it would 1l half of
our paper to print them all; but we generally take ploss.
ure in answering briefly by mall, If the writer's address
§s given,

Handreds of Inquiries analogous to the following
nre pent: * Whomakes chesp achromatic microscopes?
Who sells telephones, and what do they oost?! Who
solls galvanie bands or belts, for maoedical purposest
Who sells incubstors, and what do they cost?! Who
mates the best pony planer and the best saw tabloy*
All such personal Inquiries are printed, as will be ob.
served, In the colomn of * Business and T reoual
wileh Is specially set apart for that purpose, -nl,).h
1o the charge mentioned at the head of that eolumn
Almost any desired information can In this way be
cxpeditiously obtained,

and carbonate of iron.—C.
.

Crimping pin, halr, A. M. Smith ..... 189,504
Cultivator, harrow, Ssur & Wilson .........

| Cultivator shovels, attaching, R. Elwood 189,550

! Curtaln fixtures, A. B. Shaw ... ........... 189,660, 199,798

| Cutter head, oscillating, J. R. Locke........ .. .-.- 159,655 | Saw filing machine, 8. V. Pattillo.
Dental foll condenser, Hood & Reynolds .. -

{Desk, C. H. King............. .. ..ol . 189549 {

i Ditcher, W. R. Peet......cccovavnnnenan S O 189647 |

: Door checks, C. S. Whipple -.189,522, 159,823, 159.8), 139,225

189050 |
Drring and cooling, C. H. Hersey... . 189825 |
Drying ground whest, C. S. Faller (r) . 7,818 !
Electro-magnetic engine, M. Egger . 189,714

Electro-magnet, armature, H. Stroh
Fan,J. G. Schmidt..... sssessepeaces
| Fancet, A, Fuller (r).
File, P. Heffernan ........
Fire arm, front sight, F. W. Freun
Fire bar, furnace, E. £ G. E. Rowland
Fish and other traps, B. F. Smith....
Flower stand, folding, 8. R, Pay
Flowers, ete., ing, L. L. Lewi
Flue ditcher, W. W Saoyder....
Fluting fron, B. B. Bignall ..
| Fly fan, W. R. Fowler (r)..
Fog horn, P. Thompson ...
Fruit drier, T. R. Kendall

189,783 |

L. D. asks: How is Florida water made?—
J. MeM. asks: What Is the best way to break down but.
ter from rolls to tubs, and from tubs to rolls? What is
the best method of salting and coloring butter?

189571 |

; Fruit jar, self-sealing, Earle & Perry . 19518
| Gage glass, J. J. Paquette..... ..., 188,753
| Galvanic battery, M. W. Parrish, .. 1™

| Gas spparatus, J. Rigby ......... ..
| Gas, producing, B. F. Greencugh....

| Gas heater, soldering, G. R. Gleason . 1897
| Gas key, A. G. Buzby .... 189,095 |
| Gas, making, J. Rigby. . 189576
Gaas regulator, J. Bassemir. . 199,683 |
\ Gate, Kolter & Lelckem ... 18975
| Gate, C. Pool ........... . 15057
| Gate, G. J. Tinsley.... a 189,514
! Gate, furm, 0. F. Fuller ... 159,620
| Gate, swinging, W. A. Ohaver. .. - 19,64 |
Glass, manufacture of, F. Siemena. ... . 159,500
| Governor for engines, A. W. Browne . 150,083
| Graln separator, A. A. Balat ........... 199.6%0 |
Graln separator, Ballard et al...............o00vvonn. 189,545
Grapnel for submerged plles, Bogert & Holmes ... LN
O N O BRI, s e 199,670
Guns, feeder for machine, J. P. Taylor.. . 181
Hamoess buckle, B. G. Latta........... 159 632
Harnoss connection, ¥, Leclere........,............ 159,755
Hamess pad, R. O. Burgess..............c.o0n.. 199,004
Harvestor elevator, Coddington & Kennoedy ...... 189,701 |
Harvester reol, C. W. & W. W. Marsh -« 1850500
Hurvoster, self-mke, L. N. &£ R, N. Cherry.... .... 199,606
Hay press, W Kelly................ - 1850
Hay raker and loader, J. 8. Howitt ... » 15900
Heater, molasses, ote., B. ¥ Harper ... 199,702
Hinge for iron vessels, ¥, G NoMdringhaus ef al .. 15069
Holsta, M. Pennypaoker ,.................... 189,648, ln');r-l')
Hone, strop, and oll oup, Ketehum & Wilde....... 00
Hoop poles, splitting, G. B. Sslden ........ . 1800
Horme hsy rake, M. P, Denney ..., . 185
Horseshoe, J. C, Brightman. .. .o 10
Horseshon, 5, P, Flaher .. .....ocveeees e L L]
MHorseshoo nalls, finishing, Mortimer et al » 1505
Horseslioo nalls, finishing, O. W. Woodford ...... 19,559
Horseshoo nalls, making, I. C. Tate . 180 5%
Hoso, watertight, R, Cowen....... .... . 180
Hot water, heating, 8. X J. Bounott 189,657
1 G LTS o T P R R e et 1,7 |

| Stove, lamp, G. H. Ferris .
: Stove, gas and heating, S. Rothachil
Stove, safety car, 8. £ G. R. Swartz ...

| Tap and die,J. Flower ...

Punching sheet metal, T. Rowan...

| Redistillation sppamtus, P. G. Rooney.

Revolving fire arm, D, Moore (r)...

i Rice huller, E.H., L. L., & F. A, Graves.
139792 | Ropeway grip, A. S8, Hallidle (£).....ccc0uuee

Sad fron, S. J. Bugh
Sash cord fastener, N. Holmes. ...

Saw set, C. B. Hopking............
Sawing machine, W. F. & 1. Barn
Sawing machine, G. J. Kautz ......
Sawing shingles, H. J. Morton....
Screws, threading, J. A. Sheldon,

Scythe fastening, F. Ludden....

. 199534 ; Seed drill and harrow, T. J. Whitecar...
. 18999 Seeding machine, J. C. Baker....coouvvvans
. 7619 | Sewing machine bralder, G. H. W. Curtls.

Sewing machine feed dog, H. Feyh

. 189,721 | Sewing machine motor, Haworth & Newell.
189799  Sewing machine, shoe, J. Bond, Jr......
189,506 | Sewing machine shottle, R. H. 5t, John (r).
Shade fixture, spring, P. W. Phillips... ....
Shade holder and gas burner, F. 5. Shirley.
| Strup and sugar filter, ete., W.J. Allen...
| Skate, parlor, J. W. Post
| Bkid for handling boxes, A. Day..
| Sleigh knee, A. A. Abbott....... ..

1 =

Spouts and st F. G. Neldri

Moulding muobine, A. W. Stossmolster

Paper boxes, inserting staples In, H. R,

Papor collar, 8. 8. Groy.......... Ny GO oenbe 180,720
Paper cutting maohine, E. Bchlenker (r)..... 7.612
Puper pulp engine, J. 8. \Warren......cceevues 189,671
Pattern, metallic composition, J, Habermehl 189,720
Pencll sharpener, G. AGDOW ..ovvecvirreicisinnneens 189 502
Plano stringing device, G. MOrgon......oooveeiiiene 189,763
Ploture exhibitor, F. Prince ...... 159,784
Pipe coupling, M. Allen. ........... 189,508
Plpe tongs or wrench, E. R, Giryin . 189 621
Pipo wrench, W. Eberhard........ . 189,616
Pipe wrench, E. R, Mathows.. .. 180,567
Plow, W.Clore.... coveevians 180,607
Plow, H. Gale . 189722
Plow, J. M. Looker ...... 3

Plow, reversible, B. C. Hodge ..

Potato digger, J. P. Maull........ asve

Pump, elastic bucket, T. Kenyon..... o
Pumps, driving, ship’s, Gordon & Baxter

S3
3

.+ 180 608
oo 189000
. 180,056
189 820
189,780
P LA ]
L. 180,664
e L]
.. 180 008
L 180503
« 150,052
L. 180,504
.« 180,066
I
w2
B L
P X
< 10,678
. 180738

7009

7008
180772
159 812

|

Station indi

Steam trap, C. H. Yeager.
Stench trap, P, F. Morey..
Stench trap, H. W, Clapp...

| Stone and glass, polishing, A. Vogeloy.

Stove,C. A. Hamlin..............

Btoves, water heater for, J. J. Elwood
Table casel. C. Fisher
Tuble, extension, J. B Spraker.
Table blocks, J. W. Norcross. ...

Tea and coffee pot, E. B. x-m;u;....

Telegraph, printing, Pope & Edison (r).

Telegraph signal box, §. D. Field
Ten pin ball, W. Woods

Tenon snd mortise joint,W. F. Morton,

Thread cutter, T. Masac

Thread, spooling, J. W, West.
Ticket reel, W.N. Evans .......
Tide power, . Noewhouse. ..
Tire tightener, W. F. Rowe

| Tobaecoo, marking plug, J. T. Drummond.

Tobacoo, marking plug, C. Peper.......
Tobnooo package, P. Canhape. .....
Tobnooo stick, M. M. Ledford....,.
Tooth brush, Coakley & Lloyd ..
Toy dancer, B, F. Spayd.
Toy money box, J. Hall (r).....
Track cleaner our, J. N. Clark. ..
Try squares, shado for, C. B. Hopkins.
Tube walding furnace, W, B. Sandford.
Umbrella tip cup, . Labrinski.,
Under garment, 8. T, Converse,
Valve, safoly, A. Turnbull ...,
Valve, steam slide, J. Glilles.
Velocipede, Will & Usbele.....

Violin for practice, C. F. Albert.
VIo®, T P Hardy. soaveve

d, Jr.

- 18067
canressnnene JEOTEL
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Wamo tron, J. T Lambert ... ooooiiririirirone con
Wagon brake lover, J. ¥, Klinglosmith,,,
Wagon, platform, ¥. I, Booth
Warp regulntor, W. Oothount. ...
Waal bonrd, Fisher & Warran. .
Waah boller, W. Mallvain
Waal boller attachment, O, Kamlah ..
Woahstand, L, S8I0L6r o oovvvinons
Washstand, portable, N. O, Bond, ..
Washing componition, ). B, Hurd,.

Washing list indieator, H, B, Israel....... < 1850

Whashing machine, Croushiorn & MoRes. . < 189,012

Washing machine, ¥, L, Hanoook,....... -« 189,790 ‘
Watch winding dovies, W, i, Bruey...... 150,500 !
Watohman's time detector, J. A, J. Rodler. . 189,786 |
Water clonot, G. Jonnings, ................. 180,741 t
Water oloset, Kupforlo & White,. 190

Water olosot, K. Pohley..... .o 180,193

Water clovator, O, B. Lykke . ... o m’m

Water engine, J. 8. W, Johnson ., . m:m ¢
Wator filtor, O. C, Morgan. ... ceen 180771

Water filter, W. 8. Snook. .. 189,500

Water whoel, J. 5, Boddle, Jr......... 189,547

Whip Inshos, twisting, G. A. Martin, . 159,09,

Whips, Mting sidings for, M. B, Moore. 150,59

Wind whoeol, A. J. Cobb <o 190500

Windlass beam, variable power, D, Knowlton ..., 18,75

Window sercen, W, Flood......... aoeneiiven 189,720

Wiriting thnld, J. M. TAyIor......cois viveiiniin,., 19813

| A copy of any of the above patents may be had by
remitting one dollur to MUNN & Co., §7 Park Row, Now
York clty. )

e

erfisements.

}nnl le Poge, cnch insertion ---75 c&gu 1 line,

Bnck Page, ench iusertion - S1.00 n line.

Engravings may head advertisements at the rame rale
per line, by measurement, as the letter press. Adver-
tisernents must be received al publication office as early
as Friday morning to appear in next issue,

THE FIRST GREAT SALE OF

PATENTS AT AUCTION,

By GEO. W. KEELER, Auctioneer, Salesroom, 53 and 56
Liberty St., New York. The Exhibition of Models ond
Drawings will open on Mua.m and tho sale will take
placs at 12 o'clock on May dlst. Send 100, for catflogue.

$1 ADDING MACHINE. Fifaborcoepers.

Merchants, and ev ! By mall,
on recolm of pﬂ%l.’r ‘ Co.,
Rapids, Mich.

P

Sox. ik,

A strong, convenient, and dumble T'ool, for the factory,
shop, farm, ote. S-Inch, 25 cents; 10-inch, 85 cents.
For circular, address BOX 1096, Phila., Pa.

MANUF:
N

’

UNVERSAL WGOD
B.-\ND SAWS, SC

sEPo(t: unmdollh‘? ¥o mlatell:'coh
a %

can be made it will not detect. 5 cents by
mal WO wx.sube"' i ot Now Yor

S. B. JEROME & CO.,,

Extra Quality Clocks,
— New Haven, Conn,
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NE}V AN D. IMP.ORTANT
English Scientific Books.

T'{Eﬁ“r bz \\.!;.;;Z;’.Ti g

« -ﬂucr.

. T8 plates, 4
I.ouur-- "yc wl m.h.

Ilml Kitmkch, 100 plates, dto
2 nn mn Eng lf::c"::: ‘l'nbl, . nrl ITqul;u?.l,.l

%
l ‘m‘y Manngement. By J. Xtalon, Platon, 8 ‘..1.

Tnchinory, 0
'I‘M Kll:}?ﬂ“‘"‘mn,‘:r {'nc l:«:l\'mux’. "“'n?.'.'fm'ifn"

3‘ Orn-ment

rn'l;,'l

Invent r -
m""’"ﬁ"fa utlodmsn H’n‘.‘.:"n'!.o&?“n.l.""' ‘ﬂa
\'nc u -ud Yuchting, By Vanderdoocken.  Hlus.
tru 0 0
I:nrr ugnlnl Meohanics. By B S, Nan, l.l"u-.
»h Fro 3
ro* .r- nr _‘,mul:!‘ um Fronoh of Tissandlor, llﬂn
.rg Innon. lly C. B, & K. I, Manafiold,
o Av Ic tio £ Physi oM. 4
r sno gi. ..?! Y:::‘ .‘:r )ﬁymu‘.l

Lockyor. (,olorod platos Aml nunmumu.

N!' ‘B lm'u-r'

Hand ook to the l,o«ﬂ
Loy lw mu-d L

xnmlnnllnn-. with Sup r-

'rkv Prnctical Gold-Worker, ar the Gali
nud Jew ?m— n‘iunu'uﬂnr. “y G. K. 8 '"“‘.’P
¥ Tho above or nnf of our "oul. sont by mall, froo
-u-lnun. at the publication ‘
Our now and uul od Cotn nuuv of Preaotion! nnd
Nﬂlemlﬂc Boo pagos, Svo-sent froo L) any ong
o0 will furnish nls nddress.

HENRY CAREY BAIRD & 0O,
Industrial Publishers, Dooksellors, and Importem,
S10 Waluut Seroet, l'hll_udrlplllu.

THE DINGEE & CONARD CO’S

BEAUTIFUL EVER-BLOOMING

ROSES

Stron Pot Plants,sultable for bonmodinte lowering,
sont safely b i madl, postpadd, & splendid varvietios,
your choice, ul Inbeled. for $1; 12 10r $9; 10 for 834 20
for 843 35 for 85, For 10 cents ench ndditionsl, one
Magnificent PremiumRose (o overy dollnrs worth
ordered. Send for our NEW GUIDE T0 ROSE
CULTURE, and choose from over 300 finest sorts.
We make Roses i Great Specialty, and are the largest
Rose-growers in America. Refer to 100,000 customens in the
United States and Canada. THE DINGEE & CONARD
CO,, Rose-Gurowers, West Grove, Chester Co,, Pa.

Patented 1868—157. BOLT CUTTERS.

Dies open and close and Bolt
thrown out automatically,
One pattern, holds finished bolta
on centres and threads them with
greater accuracy and uniformity
and ten times as

American Institute, 1869 & 1874

Wood & Light Machine Co., Worcester, Mass.

make all Kinds of [ron Working Machinary.
Also, Shafting, Pulleys, &c.

AY bber Hand Printing Stamps,
T'll‘oAnna‘ ':'r'&"" D v 1}‘ ARPER & BRO., C l::‘ollnd 0
s m thRBW-(‘U'l'l‘l\G FOOT LATHES-

o Send for Circular to
L. SHEPARD, Cinclonatt, O

to sell our RUBBER Plu\mo S'rJnms
Terms free, TAYLOR & Co,,Cleveland, 0.

BELLEFONTE
Water Wheel.

This wheel Is offored to the
ublic with the fullost con.
dence on the part of the
proprictors that, after 12
yours' oxperionce in the
manufaoture of leading tur-
bines uu{ have produced =
b wheel tha or all cireumm-
wtances, will fulfl) all the re-
quln.'monu of o frst-class
wheel, combining durability,
c-ll\clnncy and low price.
Information given on appli-
cation to

WM, P. DUNCAN & CO.,
Bellefonte, P-.

BIG PA

E. c A.
WILMINCTON, DEL.,

HEAVY MACI-IINE TOOLS,
COMPOUND STEAM PUMPS,
Sond for descriptions, price lists, ete

I a0 Sin, 'l'uul:ulll( "cum pan
o vu } Ong, "

'lnnuutup uom n. M ONg o -]
“ l lin “ " “ ‘g‘::;; “ ‘:ﬁ

Mo, Jrills,

:(6!5: Hadlal s e -

« ﬂ\ll'ul \l) H'I'I’A \l rv ’ll‘n.

Steam Cylinder, 14-in

Water " l-ln. .-ln f-ln. Tin.

Stroke, 14n 12-in, M-in, M»'ln

l‘nm. 2 m'. Ho oo |

N CLUTCHES
RIGTIONUXTORS.

VOLNEY W.MASON &CO.PROV.R
AN ENGLISHMAN OF GOOD ADDRESS,

who has had some uun-m-um in Amaorion moong Amert.
can tools, lnbor-say and other mwachinery, would be
glad to canvyuas In K r:ﬁlud for orders for Amoerigan in.
ventions, olo, Addross SAM. MIDDLETON, 12 Londs.
boro’ Terruce, Boarboro', England.

One 40 9 F)R 8 F

oomotive Boller, now ’5\9
One 8-in. Tuhulnr 12 foat lun\' #000N 0~ hvd F'riow, 1b
Addross JAMES ¥, MANN, Utlea, N

BAKER'S
Rotary Pressure Blower

Warrnoted superior to y ohol.
WILBRAHAM BROS.
No. 3318 Fraukford Aveuue, Fhlladelphins

: Seientific

333

ELEGANT

GIVEN AWAY

JEWELRY FREE, Consistiug of »
LACE »nd CROSS o MATOIL, snd

To the Pronswes Jewainy Co,, Presssunon,
LA R

gvaranisad (o be (he

Bot retall \hom fur SuYg.u‘l‘

!

lHl‘Md ]

TO OUR READERS.
A SBl2. 00 SET

CoRAL JEWELRY

A very Hbersl offer 1 made by the FLORENCE
JEWELRY COMPANY taall the readers of this Vaper
who will avall tiensslves of this EXTRAORDINARY
OPPORTUNITY of securlog s handsows st f CORAL g

Curala s0Md Lo Alle country, s the followiog detter oot hes i

OFFIOK, YLORENCE JEWELRY 00,

® You may assure sll your patrons that the Corale we send yoa are
}qt we uu:.uluwn and we would suggest tiat you do

Aumerican.,

GIFTS

boautiful NECK =

equal to any sob of

Ywouswen, Ivary, 34 November, 1576,

ri,U N A,

l. M. LAZREEL, Becretary and Treasarer.

our baautitul and valuable Premium Set of

CORAL JEWELRY COUPON.

On recaipt of \his (‘«vroo together with §1.25 to cover expressage or malling, packing,
And Ui Flae Case the Corale are enclosed, wo will sond (o all the readers cl this papar

Coral Necklace and Cross r E
We will hooor ne order unless |4 contalos this Coupon, and we will not hooor the
Coupon afier ninsty days from the dats of this paper,

Bhoold 18 bo dealred, wo will amd
'nm.r Gold COR A L AR D
L)

00,) u mn r-«l Inl ﬁnnu m hl?l

S NEC ksgg

cvcl you etberwise

whish -III
f

20 w uiv

CAUT

therefor to beware of Coral
sdvertislng.

IMPORTANT NOTICE.

FLORENCE JEWELRY CO.
116 & 115 Smithfield St, Pittaburgh, Pa
And all subseriptions direct to the Newspsper.
'—l'l't- mota that we are tho enly authorized agrots of the
|ON Vusou- Pierence Jewelry Co.
Jewglry concerns, who follow sfier our styls of

other with the Necklsco and Cross (or separately,)

and BREA? PIN, (the price of which

beso good s aro desired, enclose tho total charges
qﬁo lnd ':n cqnu for the set
# ~Tota b hus ucurinl for

. " All orders must bo ul.lrc uod to th ¢ '

e warn our patross

RISDON'S IMPROVED
TURBINE WATER WHEEL

BETTS, |

D Yielded nt the test of Turbines at Centen-
: t ninl Exposition the bost rosults at all stagos
of gate. Sond for olroular to
T. H, RISDON & 0.,
Mt Holly, N. J.

Manufacturers of MILL MACHINERY.
WESSELL METAL. A PERFECT IMITA.-

tion of gold in color, surface, and neld tests, for mane-
facturers of imitation jewelry, and other workers in fine
yellow metal. Wessel Mnnu!gto WO, T E- 223 St N.X.

I RTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS. -~Buerk’'s Watch-
man’s Time Detector, capable of accurstely con-
trolling the motion of & watchman or patrolman at the
different stutions of his beat. Send for clrcular.
J. I'I.IKU ERK, P.0. Box979, Boston, Mass
N.B . —The suilt m\ml. lmhumr&( 0., of New York,
wis decided in my favor, June 10, 1574, Proceedings
have been commenced agains Imhscuser & Co. for sell-

ng. cont to the order of the Court, ersons using
clocks Infringing on wmy patent, will be dealt w
according to law.

N. F. BURNHAM'S
1874

WATER WHEEL

Is doclnred lhe ‘*standard turbine,”
b{ over 60 ns who bought and use
hom with p?’::nnnd l’ull}nlc open.

. F. BURN H.\)l. York, Pa.

SAFETY HOISTING

OTIS, Machiﬁéry

OTI: BROS. & CO., No. 38 Broadway, Now York.

\ isliting Cards, with name, 100. and aump
5 .\5 ts Outtit 1o, L. C.COE & CO,, Bristol, Ct.

MA-

Complete

Vv \\'I)l-.RBl l{ull  WELLS & O T2
CHINISTS' Pattern and Ilrnnd Letters, ote,,
Neowspaper Outits, Bngravers' Boxwood, eto

15 Dutch :ln-ol. \--r Fulton, New York

G0 8 Week in inur own lu'n 'lrnm and § outnt
bb free. H. HALLETT & CO.. Fortland Maline.

A Pair of Elegan

wrista), which wo desire
byme publio Is Invited,
one, whowill e

ATIENCE AND
roporuoc of the

ally needless, as far a8 UTILITY ADd BEA

precious metal
oA bﬂplng-wl\d bar of metal mll-l b the

GoLp and Nickel Com
outside, admits of a well

el Comporstion, and are

" a8 J;{ONR them In
kot packin
fifsed Cankdet, will be
Address, ™

Rolled Gold yuMy s Bracelets SENT FREE!

vings reprosent A PAIR of our Patent Rolled Gold Plate BRACELETS (adjustable to any Iad
IDLroduco Into XVERY FAMILY IN
EVERTNGE HAVE AT %kad-rum It will be apparent to

nmlno & BOLID GO1 RACELET, pessary U
vln; mzroluhl:! pm:luu-n m»uu
0 engraved portio \n plm, An-i supply the necessary solidity and stre ngth, Thesurplus Gold Is actu-
UTY are concerned. Inour Bracelets, we DISPFLACK TH IS WAST R
produce the SAME SOLIDITY AND STRENGTIH, by & patent process, which u'n-

tion tho ¥ welded
defined u:i"gﬂullml enmvmn making them equal

maore durable than solld (Jold. A Certificate, as fi
) “ ‘ert(/y that the accompanying pair of Bracelets ‘\’t + 0 mannfactured under A(/a‘:‘&'l Patent of tw

REVERY LADY THR OFFOKTUNITY OF SROURING npdrofour olognnt Hrace-
the bands of the Trade. O

poatp
ALFORD & COMPANY (MANUFACTURERS), Cincimunati, Ohio.

TUE LAND, and to which close examing uu

Bickness for en-
to siiffen and hold

O Lhe ne
is needed only

roper thlck ness, made from scparate ‘-lniu of Pux
vther., The greatest thickness of Gold belng on lho
as handsome, stronger,
r of our )lm( lota:
plates
warranied 0 wear hoenty years.”” This announcement

OWa, acCompanios e

n recelpt of Une Doll-r LO pay cost
tmlou,’em beautiful velvet-

MACHINERY
OF EVERY DESCRIFPTION,

The George Place Machinery Agency

191 Chambers & 108 Reado Stroots, Now York,

' THE DRIVEN WELL.

Town wnd County privileges for making Dyiven
Volls and selllng  Lleensos undur the establishod

wovienn Deiven Woll Paront, lossed by the year
to responsible partion, by

WM. D. ANDREWS & BRO,,
NEW YORK,

EUREKA SAFETY POWER!

Practionlly fmpossible to ex«
plode, Testod to 30 1hs, pressure
por squire lnch. SXorse Power,
S150,8 to 4 1.1, S230, Ao,
Stationary Engloes and Dollers, and
Spark Arrvosting Vortable En-
glues for plantation use. Send for
our olrewlar. Disconnt Lo the trade,

. W, PAYNE & SONs,
Cornlug, N, Y.

Pond’s Tools

‘ Englne Lathes, Plancres, Drills, &c,

Send for Catalogue DAVID W, POND, Sucoossor to
LUCIUS W, POND. Worcester, Manss,

E ENAME L

inFINE JET ﬂlACKnuy varietyof turned waad wark

parts af machinery,castings tinware and other matal

work ENAMELED JET CO0DS ., ia waad armatal.made 1o n -(cr
AMERICAN ENSEMELCO I T Wannew SYPROVIDEN

SPECIAL MACHINERY, TOOLS, MODKLS, AND
Patentod Articlos made to order by A, A, IN WL &t 0.,
5O K. I Ave, Muarket St Station, Newark, N, J

NEW DEPARTURE. FAYaluky

L ullh Hotal and teavellug ax ..nu
n A u AN ? L, manufastarery « RLOP
sad PAPKR, l,u -u Home 54, C1 nn Ui,

COPY YOUR LETTERS.

Nuslooss Men, ( lnrr(m--n, cornmruu:lunl- y Traveling
Agonts, and all, should copy thelr lettars by & new misxde,
A copy of writing Is taken oasily, neatly, and fnstantly
without pm;o ullnulm sent by lmul{ :-; wny address
on recoipt of 3 cts ents -u\mm ddrons

" LL( l.lll} Mudbson, Ind,

| Pricos lledouced.

No, 30
N KD H‘I‘ l\llll-")-‘ FACTORY, Ne
e ')( hl‘lnl ¥ LLER & "ON

5 5 . » <
STEAM PUMPS.
N ”/l"l'\ll"\'vl\l PHILA, VIENNA,
””Allllll NEW YORK, BAL ll“'bl{lb BORTON, N
( ' of recunt stented Improvemoen
e 'Hlll'“f NORW \iu'mn- “lehd €.,
Bouth -u"mlk Conn,

Vinn
R IHI). Nt

OU sk WHY we

ri. INU ('U., l‘lll Ilrnurlu uv[, ' P

U. S,
MAN'UAL

“AYER & SON'S MANUAL

A complete guide to adyertisers, / 4 sren Jowrnd
A nocessity to all who advertise, I..u.-.u; o rmnl'rval
Ttin most complote and reliable work of the kind.
itshurg l)uum —Ment freo to nll wlm advertise
¥ 's Adn n--m‘ T S BUIL hl\”
) GENT l‘)lllAl)llllllA
Hrl uur Entimnto h-m making any advertising
contenots, Our business s large. Facllities unsur
passod.  Pricos thoe lowest, Terma thoe best.

ndny ot home, Agonta wanted, Outfit and
\1'3 ("rmn’lru ey l.a CO,, Augusts, Malne.

Lathes, Planers, Shapers, Drills,

Genr& BoltCutters, & c. EGOULD, Nowark,N.J.

PHOTOGRAPHICAPPA-
RATUS .l CHEMICALS
mmpuh with directions, ?N' No Loy ; takes pictures
5 send 1 {reular
g "lll‘h!‘l‘(ﬁll(:‘("\ U‘.“;munuun st., J-uny(".y N.J.
PER O ok to \u-nlu Y0 Outse Pn:
D0 = '51 I 1- O VICKERY, Auguata, 2 n.-um.-

¥5TO $10 A DAY TO .u.r'\ TS, BAMPLES I-Ilh}. P

puge entalogue. L, FLETCHER, 11 Doy 8t
Small Tools of all kinds: also h!. AR WHEELS, parts
of MODELS, and materinls of all kinds Castings of

Small Lathes, I'.n‘.\m a. Slide Rosts, ote. Cutlalogues free.
GOODNOW & WIGHTMAN, 2 Cornhill, Boston, Mass.

Brown & Sharve M'l'q Co.,

PROVIDENCE, R. |,

for delivery Universal and FPlain Milling

wo szos of onch; Revolving Head Screw
Maeht of throe sizes: Scrow Finlshing and Slotting
Machines; Grinding Machines of three kinds; Grind-
Ktone Trufng Davices and Patent Cutters for the Teeth
of Gear Wheels, which can be sharpened by grinding
without changing their form Index plates on hand,
aud made or drilled to order. Owr now Jilwtrated Cata-
logue madled on application

Havo read
Machines,

Wood-Working Machmery,

Sach as Woodworth Planing, Tongueing, and Grooving
Machines, Danlel's Planers, Richardson’s Patent Im-
sroved Tenon Machines, Mortising, Moulding, and
e-Saw Machines, and Wood-Working Machinery gene-
rally. Manufactured by
WITHERRBY. RUGG & RICHARDSON,
35 Salisbury Street, Worcester, Mass,
¥ cocupled by R. BALL & C0.)

(Shop form:

PHOT\N.R APHIC \l P \R ATUS COMPLETE,
with thnn.u;h printed (nstructions. chemicals,
ete., 85 to 25,  Send stamp for clrculars,

Hv SACKMANN & CO.,
5 Pearl Stroot, near Fulton, New York.

nhreak-
NO

Vremers

1o travwl and sl W llv.lcn «r

ANTED MBN T et whtmacys aat fums

*EDDLING, n.. v libersl, Matel and ¢
pakd MONITOR LAMF CO

fur -l. ne ‘\.Ihn o« nlr:.l ™. and masons
TUULSL V. MEAD, Manufacturer, 0 Ave. A, noar
d 5¢, N, Y. Pat, Bush Hammers aspecialty.

LEFFEL WATER WHEEILS,

With recent improvements,
Prices Groeatly Reduced.

7000 in successful operation.
FINE NEW PANPHLET IO 1077,
Sent free to those interested.

James Leffel & Co.,

‘ Springfield,

100 Liberty St., N. Y. City,

THE TRUANT BOYS

Toll-gate. Sent froe forstamp. B.C

« A more ingenious
* pleture than the
Abboy, Bumalo, N.Y

A maath axd erpeeses. CALISNIN WANTED

CANDY & NOVELTIES troese v

AT piagn [O R S R R ————
AGENTS WANTED FOR THE BEST

and cheapest Patent Beer Preserver Liveral discount

o Agenta. Refercoces required, Nope but respoasible

and energotic partion need apply. For clreulars and

lrlhulu- address THE KaYskn Gas GEXERATOR
%, No. 14 Pearl 5t., umalo, N. Y.

PLUMBAGO. PLUMBAGO.

Usors of Plumbago, for lnbrioating and other purs
poses, can beo \u| | pied with the finest quality by
THE EAGLE PLUMBAGO COMPANY,
wehlnnd, Choster Co., Pa.
Samples and ciroulars seat on application

4 Moath acd Expesses.  SALESMEN WANTED %)
Nn—l-luln AAMPLEY TRER
LETERRS NAST have smehond o
pod BTAMPE e sesers PORTAQ
VARL CIAAR (U, UCsammadl, (Sia

III r—' WROUOCHT
N
B[Ams& GI/IRDERS

e l'Nll)N TRON MILLS, Mittaburgh, Pa ., Manu.
facturers of lmproved wrought fron Beams and
Girdors .putcm.-m
The g fall whivh has taken place In the prices of
.pm dullv in Hoams \Ilc'\ in the cunstruction
LOOF HULLDINGE, (i uoes 0s 1o onll the spe-
clal attention of BEagineors, Architcota, and Bullders to
the undoubted advantages of now u-rnmm Fire Proof
R R Y

structuros; and by referenoe Lo pages ! M of our Book
of Fections - which will be sent on applioation to those
cubtemplatiog the erection of fire mu.l!»ullclln »~THR
COST CAN HE ACCURATELY CALCULATED, the
cont of Insamnee avolded and the serfous lnno- and in.
torraption 1o busioess causod by fires these and Bke con.
shdorations fully Jostify sny ;-h‘lll.,nd st oot It bs
bolluved, that wure owoees fully awsre of the small

p which now axista botween the use of Wood
and [ran, that Inmany cases the lntter would be adopted,
Wo nhall bo plonsed 6 furniah estiuntos for all the Beste
comploto, forany specifio structure, o--thullhmllmpmmx
Ao ooat iy at ooee bo sacortalned l

CARNEGLE, BROS, & CO. 'llulmruh. Pa,
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Scientific

American,

[MAy 26, 1877.

lﬂdn Page, ench Iun'u .. 76 conts lse. |

Back Puage, each (nsertion - -« $1.00 o lioe.
Pagruriags Acod advertisonents af (A sone rale
pur Bne, h-:-n—d or Dhe Wtter prow.  Adver
Hewends sl b tvoriond at pudélcstion qfice ar early
@ Pridoy morning to appesr in next inrue.

CUARDIOLA'S
COFFEE & SUGAR MACHINERY °

oo, Malt, Corn, Cocon, and Graln-

c‘l'br;l'nx Vln.ehlnc.' (om-e-'llnlllul and

Pollsh Machines, Coffec=Washing
I-ehl e. Hellx Sugar Evaporator,

w2 O

oagiat ML AOR Tt e

m Mr C.n.n!bnh\ Agonts, l the

'm ﬂn Ml“ sttention to all orders for any of the

above wachines

Best Tempered Cast Steel.
Retnil Price, 9 Conts per Ih,
WARRANTED. 9 Send S Oleenles
l’l-h"k 'Corrh. Trenton, N, .l.

MACHINISTS’ TooLs.

NEW AND IMPROVED PATTERNS,
Send for wew (ilustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO,,
New ll-ven. Conn.

BRADFORD MILLCO.

-nl nrﬂ-- n or
French Buhr Millstones,
Portable Corn & Flour Mills,

Smut Machines, eto.

r swas
TARLE

- CINC IN\ATI 0.
J R Ssewart, Pree. W.R Deniep, See.
CFRICE-LISTS SENT ON APPLICATION.

DEA NESS RELIEVED. Yo medicne. Book

free. G.J. WOOD, Madison, Ind

EstAntasuen 180

JOSEPH C. TODD,

(Yormerly of Todd & Rafferty), O\unnunnd\cu nix.
w7, n.'- n«m\ Jnle lbr Oakum, and Hagging
H.rmlmy *onm K Jere, o1¢ Also Agent '\-y
the celpbirated and llu’mn o1 Rawson & llulmfn r Mokst-

poe, 1 will furnish specitications and ostinnstos for

l“fl\“‘- of machinery., Send for deseriptive ciroular
and price A-Mnm-

i J, €. TODD,

' 10 Barelay St., New York, or Paterson, N. J.

POR BALB-A B HORSE POWER HARRISON
h\llo'r noarly now, by l\\ll‘\ BINNSE, lron Founder,
T Walworth 8t., Brooklyn, N. Y. |

[JON. (. ROGERS & CO., MADISON, IND,,

| wish to Nnm 8 conslgnmont ul thelr |vll|l|n'unf ‘u‘hl
NOILER SCALE PREVENTIVE In all imporfant towns |

I the United 8

vons solleited,

ten, Lo bo sold 08 cotmission . A pplion. |
send for book on Woller [norustation.

THE SUCCESS. |

Why Is the Sovcess ahead? Be.
onuse 18 gvva! i Were atfested
by the managers of the late Conten
nial In caus ng the Brst award on
Turblnes to e given It and In se
lecting It as the Mandard YW hey
estimating the akage of the wh
of the world there repres
Becawse i glevs over- M) gor cont, of
3 power under FPART as well as yoLe

. GATE. Sondd for deseriptive Pam
phiet nn«l Price List to S, M, SMITH, York, 'a

NONCOMBUSTIBLE STEAN BOILEN AND PIVE

COVERING

[WIiTH SAIRSPACEVYINMPROVEMENT,
Saves 10to M per cont, CHALMENS SPENCE OO
Foot K. 9t St. N, Y.: 138 N, M 8., 8t. Louls, Mo,

HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

Mill Stones and Corn Mills.

P We make Burr Millstones. Portable Mills, Smut Ma.
chines, Packers. Mill Plcks, Water Wheels, Pulloys. and
Gearing, spocially aduapted to Flour Mills. Send for |

Al 1. NOYE & SON, Buffale, N. Y.
Sl | —

[ESTABLISHED 1846.]

Mum & Gu’.s Patent Offices.

The Oldest Agency for soucmu Patents in the |
United States.

THIRTY YEARS' EXPERIENCE. ,
|

MORE PATENTS have been secured through this
agoney, at home and abroad, than through any other In
the world,

They employ ns thelr assistants a corps of the wost ox-
perienced men as exmminers, specification writors, and
draughtsmen, that can be found, many of whom have
been selected from the ranks of the Patont OMoe,

SIXTY THOUSAND lnventors have avalled thome
selves of Munn & Co.'s services In examining thelr in.
ventions and procuring their patents,

MUNN & CO., in connection with the publication of
the SCIENTIFIC AMERICAN, continue to o ine in-

| P, O, Box 461,

V. B FRANELIE, V. Pes’l. ). I ALLEN, Pres’L
J. B. PIERCE. %Y.

t 0 per day at )mnm Samples worth 8
$5 free. STINSON & Co., Portland, Me.
Wright's Pat. Bucket
Plungers are the bost.

Varrey Macuixs Co,
Easthampton, Mass.

I\[M HINERY OF IMPROVED STYLES l:’()R
Lankin SHINGLES, HEADING and STAVES;
nlso GUAGE LATHES for TURNING HANDLES. Sole
makors of Law's Pat, Sh lnxl and Heading ~1uulln: Ma-
ohipe. Addross TREVOR & CO., Lockport, N, Y.

l',\'l‘l».\‘l‘ H‘llOLL AND BA\'D s \\\' MACHINES A
qu-dull(). O o}unca)u\ BEGAN £00,, ¢ lndnnnu,(

Loeal and Traveling Agents W anted
in every State and Territory in the lnlnn to m-ll Me-
chanieal Goods. Liberal commission offored mpt
rl;-‘g'us:.dmlrv and full detafls. Address * MOI&GA\ "

3

Incombustible Mineral Wool

The best and ch\'n,sm( tmulnlur ur hml or cold. Send

| for circulars,
or clroulars, 304 Bron N PANDEIR D: ELBERS,
Agon t for tho I'aténtes.

PATENT RIGHTS FOR 8 \I B (E EXCE l”l‘
In New England States) for the bost Burglar Alarm over
invontod for & cents per thousand Inbhabitants, Send
for ciroular. EH. ALSE nouu llrl-ml Conn.

GUILD & GARRISON,

34 to 44 First St.
W!lllnlunhumh.k X
Manufacturors of

STEAM PUMPS

for nll purposoes.
Also \'m-uipn l'nms-.
acnum Pans, an
Alr U OMPYEAROTH.

vontions, oonfer with inventors, prepare drawings, spo-

cifications, and sssignments, attend to aling applications |
in the Patent Office, paying the Government fees, and |
watch ench onse, step by step, while pending beforothe
exsminer. This i done through thelr branch offiee, cor-
per ¥ and Tth 8ta,, Washington. They also prepare and
flle caveats, procure design patents, trade marks, ana ro- |
Issues, sttend Lo rejected cases (prepared by the inventor
or other sttomeys), procure copyrights, attend to inter-
foronces, give written opinlons on matters of infringe-
ment, furnish coples of patents, and, In faot, attend to

every brunch of puatent business, both in this and infor- |

clgn countries.

A woecial notice s made in the SCIENTIFIC AMLR-
1CAN of ol Inventions patented through this ngeney,
with the name and residence of the patentoo.  Patents
ure often sold, in part or whole, Lo persons attructed to
the Invention by such notice.

Patents otained in Canads, England, Franeo, Belglum,
Gormany, Russla, Prussia, Spaln, Portugal, the British
Colonies, and all other countries whero patents ure
granted, st prices grestly reduced from former rates,
Bend for pamphilet pertaining specially to forelgn pat.
ents, which states the cost time granted, and the re-
quirercents for esch country.

Coples of Patents,

Puorsons desiring any patent issuod from 185 Lo Novetn-
bor 95, 1977, cun be supplied with officlal coples st ros-
sunabile at, the price depending upon the oxtent of
druwiogs and length of spocifications.

Any patent lssuod sinee November 277, 067, st which
Uma the Patant OfMve commenced printing the drawings
un'l'nluumatuum may be had by remitting to this of.

1

A wopry of the clatms of any patent lasuod since lf‘hl

will be furnishod for §1.

When orderiog copies, please 10 remit for the samo as
sbove, snd state name of patentes, titlo of fnvention,
and date of patent

A pamphlet, contalning full directions for ottatning
United Sates patonts, sent free A handsomiely
bound Referencs Book, giit edges, contalns 100 pages
and many engravings and tabios luportam (o every pat.
entee and mechanie, and 18 & usctul haodbook of refer.
ence for everybody, Price 5 ceuts, malled free.

Addresa
MUNN & CO,,
Pablishers SCLENTINIC AMERICAN,
37 Purk Row, N, Y.

BRANCH OFFICE—Corner of ¥ snd Tth Strowts,

Waskington, D. C,

MEN OF PROGRESS

Porsons aum%w secure n copy of this magnificent
l’v:..nrl €4 at the following groatly reduced
ratos
Engraving, single coples. ........coooiiiiiaieas. ®
Engmving und SCIENTIFIC AMEKICAN

This large, rare, and splendid STERL-PLATE ENGRA V-
ING, entitled * Men of Progress,” s one of the finest
| art-works of the day, possessing s rare and peoulise
| yalue over ordinary pletures, by reason of the Mte-dike
| aecuracy of tho personagoes It represents. 'I'ho soone of
tho pleture 15 1nid in the great hall of the Patent OfMce
at Washington., The grouping is spiritod and wrtistio,
Among the persons representod nre tho following emi-
noent Invoentors:
8P B MORSE.......cc...o.ooenanns P'lnctric'!‘ﬂll‘ mph.
leaper,
l‘ll(H BLANC u4\IU) Lathe for Irregular Forms,
3 10) PR At Chiloroform,
svolving Fire-Arms,
«Rulibor Fabrics.

Steam Cut-Of,
..Morse Shoo Machine.
........ First Monitor.
Lron Buth
e Watch Machinery.
Iron-Bolling Machinery.
l.lndns-)l tic Machines,
AIAH JENNI - Friction Matchoes.
RICHARD )I HUE Fast Printing Prosses.
The pleture. which 1s three feet & and two fert Ngh,
forms an enduring and destrabile object for the adormn-
ment of the parior and hbrary. It wis engraved by the
colebnitod JORN SARTAIN, from & large palnti by
, BCHUSSELRE and aL tho portraits wore taken lmmnﬂ:-
Put up in stifl rolled )nr cases, Mnd sent by mall,
mtage free. Lo sl parts of the country, The h.uuuv-
ing formerly sold for §#. Address

MUNN & CO,,
37 Park Row Noew York city.

TO ROOFERS AND BUILDERS,

Niagara
e Sleam Pump Works.
ESTARLISIIED X

CHARLES B HARDICK,
No.283Adamns Stroet,
-, BROOKLYN, N Y,

K‘\TOWLES’
STEAM PUMP WORKS,

92 & 94 Liberty St New York.
Great reduction In prices. Send for oatalogue. 'l’hn
“Kpowlon " has always beon the best steam putup mado

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED BY B0 ciouRockDane Co

SEND FOR PAMPHLET FITCHBURG MASS

Type and Printing Materials

FOIRR SATLLE.

The following Fonts of Type, In good condition, h.v_
ing been but JHithe usesd

f\wn-'r_ on Long Primer Body, about 50 1bs
Brovier, i 1bs
1. on Brovier Body,

%0 e

All the above are Copper-faced,

Leads, Brass Rules, eto.

Cases, 0 pairs

Column Galleys, brass bottomed, &

Composiog Frames, 3.

Racks, 2.

Tmposing Stones, one 76x3 lnches, ono 72x®), both on
stands with drawers.

Tho above were used on tho SCIENTIFIO AMEIRICAN,
and are in clean and perfeot condition. The room n
which the above is d-r--lh s 18 wantod for other pur-
posos on the first of May, and the lot will be sold very
lln-ﬂp Apply at the ofMice SCIENTIFIO AMENRICAN,

31 Park Row, N. Y, for further partioulars,

EAGLB FOOT LATHES,

Improvement in style. Reduction in
prices April 2th. Small Engine Lathes
Slide Rests, Tools, ote. Also Seroll and
Circular Saw Attachments, Hand Plan-
ers, ete.  Sond for Catalogue of outfits
for Amstours or Artisans

WM. L CHASE & CO,,

96 & W Liberty St., New York.

GLASS OILERS. c55Y & it Vs, cincinnais.

BEAN'S FRICTION CLUTCH,
The Best on the Clobe,

Universally adopted by ROLLING MILLS,
No breaknge of Gear or Machinery. None other can
weigh the POWER.
SAFETY ELEVATORS,
D. FRISBIE & CO,, New Haven, Conn.

$3, PRINTING_PRESS |

ts cands, eny
Lo any pross, 1 r sizes for W'
Do your oun fing and adrvrtising and
save money.,

sxocellont spare hour amuse-

P manl for old or young. Orit can be made
N making business anywhere
o eatalogue to
0.. Manufacturers,
Meriden, Co-n.

& l&mﬁ 1nr
PUNCHIHG
PRESSES.
1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD.

A fow coples of these splendid books,

uammen and DI for rt-
Ee. | THE £ STILES &
;E.fx - Middletown,

THE TANITE CO.,
STROUDSBURG, PA.
EMERY WHEELS AND CRINDERS.

GEO, PLACE, 121 Chambers 8¢, New York Agent.

BUY YOUR BOILER AND PFiPe

COVERING

direct from the Manufacturers
ASBESTOS FELTING co,.,
Front St,, near Gouvernour, N, ¥,

For showing hest nf

! Ometers, Ovens, Hot Rinst Pipes,

lk.l er nm»-. .-nm r-Heatod Stonm, O Stills, &e.
HE W. BULKLEY, Sole Mann acturer,
10 Bromdway, New York.

~ A.S. CAMERON'S

i PATENT

| “SPECIAL” Steam Pump

l the Standard of Excellence at home and nrou

REDUCED PRICE LIST.

| Number. | PRICE. Stsm Oyl Pump Cyl.| Stroke.
il 3% hu. |
1
2 b
| 48 |
. i ; !
(] _ ~
7
: i |
1 || ]
12 | (5] lg 1
Ilustrated Catalogue sent free, on application to the
Inventor and Sole Manufacturer (o the United States,

A. S. CAMERON,

Works, Foot of East 234 St
NEW YORK CITY.

The HOADLE Y
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT-OFF P[CULA'O°

AND B ALANCED VALY

THE BEST ;> MOST ECONOMICAL ['.CW; MADE

Thed.C. HUADLEY CO LAWRENCE MASS.

STATE WHERL YOU

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

!umlshed 1o large consu

of Croton and R
Water. W)l. D. AN quWBk BRO., (1§ Water St N Y,
| who forGG ‘sAmerican Driv enWoll

P.BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Biaisdell Patent Upright Drills
and other first-class Machinista® Tools.

UPRIGHT o ESSES.

ALL KINDS OF CHINERY -
| D S P L

DA TITNEBRY nnn.l. cn( c.;,.,

Tort.

trated, are offered at the rollowing v« low prl
Personsa desiring u condensed history of the mou inter-
esting Faots and Discoveries in the Arts, Scien and
lm'enuons. for the years from 1572 to 1576, will nnd lhem
recorded in thefive volumes of the SCLENCE RECORD,
now oﬂnred at half the original price

Every De ment of Sclence s treated in these vol-
umes, and the important dlnoovedunr the several years
are not onl mummy described, but many of the sub-
Jeots are Mustrated with nnely oxecu engraviogs,
prepared expressly for these Anounls,

Among the subjects, the tollotlnf m lho most nouh
worthy, vxhlbluu: inaco
count of the
\LE(‘n.AwrlaY CS AN D r‘@;’i‘@ﬂ.mm'
ELECTRICITY, LIGHT. HEAT. -aol'\n
TECHN OLOGY, THE USEFUL ARTS,

ANY AND HORTICULTURE,
A

MATERIA MEDICA, THERAPEUTICS, iryGIexE,
NATURAL ms'rom' AND ZOO ¢
BIFI'LOROLO(#Y TERRESTRIAL PHY th.-,
QBO(.RA "HY,

LOG\ AN MINERALOGY,
ANTl

llIOGl{Al HY 'AND NECROLOGY.
P.m.h yourly volume n-n(dn‘l about @ oﬂnvo m
e

'l‘huy are t b fal and h E n%o
nn" ﬂl'bowmuled on recelpt of §1.25 mh. or e tur

o Tumes.

o |ll’l!)' w:m published and heretofore sold at .50 each,

orlwlurumnt. < sing} AL
m? or 0 o n o o
from lRﬂ 10 1576, esired, remen! !n.l. the dnte
of the volume covers the events and dhmvorlu of the
provious year. Sent by mall on receipt of price. Addross
MUNN & CO,, PUNLISHERSK,
7 Park How, Now York dity.

OLD ROLLED
SHAFTING.

‘Tho fact that thia -hanhf has 5 per cent. greater
strongth, o finer finish, and Is troor to gauge, than ﬁ
other In use, renders it undoablodly the most
Weoare also the sole manu urers of the CELERRATED
COLLINS'PAT. COUPLING, and furn ah Pulle
ete., of the most spproved n{ o ‘ﬂm l

msllc-unn to

root, 24
190 8. Canal Street, Chi
o Blo;rk':'n( this ab

GEUTLACE & co) 12

mnl
WA JN!‘.
and Srd Avmmu l'mntmw

0, L, and Milwsukie,
n in -tnm nndd lur:‘ulo by

Boston, Maas,
bers 8¢, N, Y.

.;:' Outht froe. Sala
Y EMPIRE NOVEL

uamntood, Write at once to
" CO., X0 Rrondway, New York.

Irish Flax.and Hemp Booﬁng Felt,

aposition Coment Coating
than thirty e For stoep or fat

urabie, and itk anlonl Send for
oo st to b l\ MANTI (X CO,,
borty ®¢., N, Y. 1 O, Box 784,

Iy uiar and
Lane, ana 9 {l

T Malton
.

" PERFECT
NEWSPAPER FILE
The Koch Patent File, "’l;“ ng

m ines, and |-meru has

and price reduced. Subwert hrnw the BCres (' “-

Luuq:\’-,nal 34; ulnuu J\l N HUPrrLEs

" o ort

vy o od for the Jow wuv of l-y mll.ot‘l.” “m
Y SCILENTIVIC {I} IUI A“ %

m-—n one who wishes to pu-rv.l m

Addross

MUNN & CO,
Fublishors SCLESTIFIC AMERICAN .

Porfected
Manufa d by the HULL & IIBLDE'C -

YALE
IRON WORKS,

New Haven, Conn..
o '“tho l’Ah\'uﬂc.u.

, Conn,

AND MOST ECONOMICAL

Boiler Feeder

FRIEDMANN'S INJECTOR,

MANUFACTURED NY

NATHAN & DREYFUS, New York.
1% Liderty St

Send for Clreular,

STEAM ENCINES

w,,..,.' "“"'E‘-«-‘
bw’imo

Uonery Engines,

Corlias

Clreular Saw

sW‘ to mco.‘mmm

WQD"Q (ul-unt "? “I\. Mum in United
Weasn uur. hm‘ L

L v Borx CUTTERS
Blake's Patent Stono & nm cmsher.

'F s

S

TR




