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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
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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
—

"

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,




.

T P c——

At

322

Scientific Amervican,

[May 26, 1877.

| ——————————————————
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, '

Ve i s o




Business and Vevsonal,

Scientific

American,

331

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,
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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,

e

R

e T g =

=

e

Tt

e o

Tt

g ST e B P L S

> — e s

yonman

et

Y

g
i
!
{
"
|
A |

{




e e i At A el B Sl s e e I bttt A

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
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ete., of the most spproved n{ o ‘ﬂm l
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190 8. Canal Street, Chi
o Blo;rk':'n( this ab
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n in -tnm nndd lur:‘ulo by

Boston, Maas,
bers 8¢, N, Y.
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aposition Coment Coating
than thirty e For stoep or fat
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" PERFECT
NEWSPAPER FILE
The Koch Patent File, "’l;“ ng

m ines, and |-meru has

and price reduced. Subwert hrnw the BCres (' “-
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YALE
IRON WORKS,
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, Conn,

AND MOST ECONOMICAL

Boiler Feeder

FRIEDMANN'S INJECTOR,

MANUFACTURED NY

NATHAN & DREYFUS, New York.
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NEW YORK, JUNE 2, 1877.

NEW LIFE-SAVING INVENTIONS,

In the accompanying engravings are represented a series
of devices, including means of escape from a building in case
of fire, and also a life preserver for shipwrecked persons.
The first mentioned invention is illustrated in Figs. 1, 2, 5,
6 and 7. It consists of a stout rope, soaked in o chemical
golution which renders it fireproof, and having a strong hook
at one end. On this rope slides the lowering device,
which i8 shown in Fig. 1. This consists of a box of
metal, in which is a stationary disk, A, around which the
rope is carried. The two parts of tho box aro hinged to-
goether at B, and, when closed, compress the rope in the
grooves through which it passes downward.  The degree of
compression 18 regulated by the thumbscrew, (@, which
brings the parts of the box more or less tightly together.
Also attached to the box is a double rope, to the end of
which is secured a small hook, D, for the purpose of fasten-
ing it into the belt.

In using the device, the bed elothes are placed on the win-
dow sill to prevent ehafing of the rope; the large hook on the
main rope is then placed over the top crossbar of the window
sash. The operator then secures around his waist a strong
belt, made as shown in Fig. 7; and with the staple thereon
he engages the hook, D. The screw, C, having been previous-
ly adjusted to the desired rate of speed of descent, he then
launches himself off. He is sustained by the belt, so that his
hands are free to govern the lowering device. In this man-
ner as rapid a descent as is desired can be made, or the mo-
tion ecan be checked at any instant by tightening the screw,
C. The apparatus can be used for lowering women, chil-
dren, invalids, or trunks, as one cool-headed person may
quickly adjust the screw for each individual to be lowered,

and the latter has nothing to do but ullow himself to slide
quietly down. On reaching the ground, he removes the
hook, the rope is hauled up, the box readjusted, and the de-
vice is then ready to be used again. Or by simply attaching
the rope to the safety belt, the person to be lowered can be
let down by another paying out the rope hand over hand.

Fig. 6 represents o compact arrangement of water bucket
and fire escape, such as might be placed in every room in a
hotel. The upper portion of the vessel shown serves as a
water pail, and is kept filled. The lower part serves as a re-
ceptacle for the fire escape above mentioned. Fig. 518 a
blanket with two slits for the arms and one for the face. In
this, after thoroughly wetting it, n person attempting to
eseape through the halls of a burning building envelops
himself.

Figs. 8 and 4 exhibit a device which the inventor calls a
traveler's safety kit. It is a handbag, shaped like 8 knap-
sack, of fire or waterproof material, containing bottles or
jars which hold & supply of wine or other stimulants, and
also meat in condensed form. These are protected from
breakage by & packing of best phial corks, with outer walls
of cork wood. Suitable receptacles are provided for valu-
ables; and-a sectional flagstaff is added, which may be
quickly put together, and to which a signal flag is attached.
This stafl also may be used in connection with a portable
umbrella and also ns & walking stick. The kit may be con-
structed in two portions, with bottles, cte., in each, the di-
vision being made vertically through the center. Suitable
straps connect the two portions, so that, when adjusted to
the person, one portion is applied to the back and the
other to the breast. The apparatus is sufficiently buoy-
ant to sustain & heavy person in the water, as shown in

W T v |

HOUGHTON'S LIFE-SAVING DEVICES

Fig. 4. In case of accident to a vessel at seq, the inventor
states that the person provided with this kit has not only s
life preserver which will keep him afloat indefinitely, but
also a supply of food which will lnst for several days.

For further information, sddress the inventor, Mr, H. R.
Houghton, 50 West 42d street, New York city.

il Pl
German vs. Sheflield Scissors,

“ At the annual meeting of the Shefleld Scissors Manufac-
turers' Association, held during the past month, an animated
discussion took place on the remarkable success with which
the German scissors makers are competing with those of
Sheffleld. Mr. Hobson, the chairman, said that a warchouse
had been opened in Sheflield for the express purpose of stock-
ing and selling German scissors, nnd various other speakers
were constrained to admit that the foreign articles were by
no means badly made. As a matter of strictand most sur-
prising fact, these German scissors are made at Solingen
from Sheflield steel, and, after bearing freights in both diree-
tions, thus oust us at home. When the German scissors
come here they are offered at prices 80 to 40 per cent. below
the home-made goods—weavers' scissors sold by the Sheffield
manufacturers at 72 cents, gold, being quoted by the import-
ers at 54 cents free in London, or 72 cents in Sheffield. The
consequence is that the Germans are doing a very large busi-
ness in the steel metropolis, because almost all the manufac-
turers find 1t necessary to keep the foreign goods in stock.”
—British Trade Journal.

e S IO,

TrE most northerly telegraph station in the world is es-
tablished at Gjesvar, a Norwegian fishing station, near the
North Cape, in latitude 71* 12, north.
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much more nearly resemble in its functions an electromag- |
notio engine than it resembles a steamn engine, but ho also |
lns stated that it s a mueh more efficient engine—*that i«
to way,” says Professor Tait, “an animal, for the samo
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work we obtain in the form of heat, constructive power,
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beeatso the food in the animal is not merely o source of
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of the body itself. It follows, therefore, that two clusses of
food are necessary; first, the organie, which alone is oxidiz-
able or enpable of generating potential encrgy, and secondly,
the inorganic, which, though not oxidizable, is essentinl to
the metamorphosis of organic mattor which takes place In
the animal economy.
| generally divided into nitrogenous, fatty,
compounds, and the inorganic into water and saline matters.

Wilson, in his recent admirable work, “ A Handbook of
Hygiene,” states that the nitrogenous portions of food have
for their main functions the construction and repair of
tissues, besides possessing other functions of a regulative
and dynamic nature not well defined. Fatty constituents

| play an important part in the maintenance of animal heat

| and in the conversion of food into tissue. The oxidation of
fat in the blood gencrates to a great extent the energy which
is rendered apparent in locomotion and manual labor, It,

| besides, renders the human machine elastic, and supplies

lubricating material. The saccharine constituents of hydro-
| carbons (cellulose, starch, and sugar) are directly subservi-
ent to the maintenance of animal heat and the production of
'animal energy. Water in the animal economy dissolves and
conveys food to different parts of the system, removes effete
| products, lubricates the tissues, equalizes the bodily tempera-
' ture by evaporation, and regulates the chemical changes
' which take place in the processes of nutrition and decay.
| S8aline matters, on the other hand, are the chief media for the
transference of the organic constituents throughout the body.
' They are largely concerned in the consolidation of the
nssues, and are supposcd to convcn unabsorbable colloids

| As we have already stated, the potential energy of food is
the sole source of the nctive energy displayed in mechanical
motion or work. And consequently, up to certain limits,
| the diet must be Increased as the work increases. The ques-
27 tion for the economist is then, first, on how much food can
| a man subsist and live: and second, how much more food
must be added when certain work is to be performed. Dr.
Edward Smith has determined that the Lancashire operatives
during the cotton famine managed to live on 3,888 grains of
Iwbon and 181 grains of nitrogen per day. This is equiva-
l lent to nbout 2 1bs, of baker’s bread.  On the other hand, a
man, who could live on this amount during idleness, while
at work requires (nccording to Dr, Letheby) 6,828 grains of
carbon and 891 grains of nitrogen. This is equivalent to 2
1bs. of beef, with 1 1b, of potatoces, 1 1b, of beer, and about 3
1b. of sugar.
Of course the quantity of the food required differs not mere-
ly with the amount of work done, but with its quality. Dr.
Bmith has prepared a table showing the weekly dietaries of
llm\ fed operatives, Needlewomen, for example, in London
Laverage 124 ozs, breadstufls, 40 ozs, potatoes, 7-8 ozs. fats,
'wJor.s meat, 70 028, milk, 0'5 0z, cheese, and 1'8 ozs. tea
' per week.,  This diet is richer in meat than that of the Eng-

lish farm laborer, The Macelesfield silk weavers are quoted
at 32 ozs, meat per week.  The Ivish farm laborer gets but

scal | 4'D 028, meat weckly, but he has 826 ozs. breadstuffs and 185

ozs. milk.  The Scoteh farm worker cats over twice as much
potatoes ns the Irishman, despite the supposed fact that
the tubers constitute the principnl article of diet among the
pewsantry of the Emerald Isle.  The table compiled by Dr.
Bmith includes silk weavers, shoemakers, farm laborers, and
needlewomen, and the average diet per day for all is 4,881
grains of carbon and 214 grains of nitrogen. We can con-
trast with this, data obtained by Dr, Playfair covering the
dicts of English rallway navvies, English and French sail-
ors, soldiers in pence, prizefighters, hard-worked weavers,
’ and blacksmiths, This shows that the average is 5,887 grains
| of carbon and 400 grains of nitrogen per individual per day.
| There are many suggestive comparisons to be made here,
| Take for example the figures relative to weavers, There Is
one class of theae operatives who do light work on a daily
average of 3,861 grains of carbon and 1567 grains of nitrogen;
when ot hard work, this becomes 6,020 grains of carbon and
| 875 grains of nitrogen.  Asshown above, the first-mentioned
quantities are no more than barely sufficient to sustain the
body; and work here practieally means o wearing away of
the humnn machine.  Now whon the work becomes harder,
2,169 grains of oarbon and 218 grains of nitrogen more are
| consumed; und these are the food equivalent for the extra
work perfarmed. In the case of the prizefighter in training,
the daily average In point of carbonaceous matter is less than
that of the low-fed operative, but the nitrogenous mantter—
flesh und muscle manufacturing matorinl—tho nverago is 600

The organic constituents of food are|

gralng, or over three times gronter, The prupoﬂlom nf the

Dr. Joule has pointed out that not only does an animal | training sthiete's dally food are flesh formers 008 ozs., fats

81 oza., starch and sugar 827 ozs

It will be seen from the foregoing that it is quite possible
to construct dicturies, ospecially sulted to sustaining the ani-
maul moechanism, in nccordance with the work to be nccom:
plished,  This subject we ulmll connldcr in another article,

WANTED TORPEDO DEFENCES,

Mr. E. J. Reed, late Ohief Naval Constructor of the
British Novy, in a recent lecturo befdre the Socioty of Arts,
took occnsion Lo expross an opinion which, we think, every
one who has given any thought to the method of waging
future maritime wars has alroady more or less definitely
renched,  Coming from an engineer who hins been so closely
identificd with the huilding of the ironclad navy of Great
Britain, the views enuncianted will nssume grenter foree,
They could not he more radical or more dircet.  Mr. Reed
#ays, in substance, simply that, until a way of protecting
vessols from the effocts of torpedoes is invented, fronclad
ships, notwithstanding their 24 inch armor and 100 ton guns,
nre annchronlsms, and that their construction Is waste of
time and money, ** Neithor the suspension of chaln nets,
nor sdditional bulkhead divisions In ordinary forms of ships,

and ssccharine | will be a sufficient, nor anything like a sufficient, defence

| against this deadly submarine instrument of attack. The
Taking up these constituents in their order, Dr, George | naval Whitehead torpedo delivers o most terrible blow; it

l

moves for the space of some hundreds of yards with a speed
double that of the fastest ironclads; its path s so sure and
true that at that distance a second torpedo can be made to
pass through the hole which the first has made; and whereas
it has been assumed that, in ordinary conditions of weather
and naval warfare under steam, & ship could not have more
than & few feet of her depth below water attacked, the tor-
pedo has the whole immersed bottom of the ship exposed to
its assaults.” Mr. Reed goes on to say that the days of war
ships, more or less long and narrow, and with deep bottoms
of thin iron containing the steam boilers and powder maga-
zines, are numbered. He advises his government to recon-
gider its intention of beginning the building of a vessel of
the Agamemnon class; and finally he concludes that modern
naval necessities are * first, the construction of our large
ships on principles which make them ss little destructible
by tarpedoes as by guns, which I believe to be quite possible;
and secondly, the building of all our other war ships of
small and handy types.” By the latter he means small ves-
sels which can be mancuvred with sufficient rapidity to
avoid torpedoes.

Mr. Reed unfortunately fails to mention the plan for pro-
tecting ships against torpedoes, the knowledge of which he
implies that he possesses. It will be seen, however, that in
his opinion a total reconstruction of the English navy is ne-
cessary, and that consequently the enormous sums of money
which have been expended on its development are entirely
thrown away. This is not cheering intelligence to the
British taxpayer; and we doubt whether its purport will be
acquiesced in until inventors, the world over, confess them-
selves vanquished by the problem of devising sn efficient
system of torpedo guard. 8o long as enormously heavy ar-
tillery is to be used, vessels must bé built both capable of
carrying the guns and likewiso capable of resisting them.
Already it is contemplated to build cannon which will
dwarf the 100 ton gun; and the English iron founders, on
the other hand, promise 40 inch rolled plates. If war ships
must carry such loads of metal ns these, it is difficult to see
how they can be built light enough to dodge torpedoes.
There is certainly little to be gained by building vessels pos-
sessing the latter advantage, if ot the same time they are to
be rendered easily vulnerable by heavy guns,

We agree with Mr. Reed in the belief that it is possible to
protect large vessels against torpedoes, although we have
no especial project to propose. The subject is one which we
would particularly commend to the attention of inventors,
1t is obvious that the necessary protections can be obtained
in two ways: first, by devices outside or extrancous to the
vessel, and second, by modification of the construction of
the ship itself. The simplest outside device is the torpedo

netting constantly used by our vessels during the war. This
is simply a network of chain or rope supported on booms at
some distance around the ship und extending down into the
water deep enough to guard the entire bottom, To prevent
the access of torpedo launches, the ship may be surrounded
by heavy spars also attached to the booms, and from these
chain nets, as already described, may depend. These de-
vices aro obviously of littlo use or altogether fmpracticable
when the vessel is inmotion.  To avoid stationary torpedocs
anchored in channels, ships have used forked catchers
protruding from the cutwater, tomnnduuuthuxplo-
sion of the obstruction. Rafts pushed in front of ordinary
vossols likewise serve n similar end.  Under the second plan,
war ships aro built In watertight compartments. The In-
flexible, for example, has 127 such sections, Or, as in the
case of Admiral Porter's boat, the
hull with the space between !
hold of the ship may, through the
which cross it, likewise bo converted
A tarpedo, it is supposed, might inj
while those still staunch would
With iron ships thore is not
however, and the racking effect of 1
sults much worse than the direct injury the ¢
immediately adjacent.  Probab
nearest to security, le first in ke
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‘under steam and under control, and second in the electric
light which reveals the approach of an enemy by night.
‘But the circumstances of weather or of locality may prevent

e tapid manceuvring of the ship, and a fog may render the
electric beam useless: whilo there is no safeguard against
the unsecn approach of the submurine torpedo of the
Ericsson, Lay, or Whitehead type.

The conditions of the problem need no especial explana-
tion, Tt is simply a question of how to render o ship's bot
tow invulnerable, not mercly to the explosion of the torpedo
itself but 1o that shock plua the energy of the ramming blow
delivered by the sharp bow of a heavy torpedo boat. An in-
vention of this kind would be immensely valuable to every
naval power, and would insure fame and fortune for its
originator,
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TORPEDOES,
_ NY 0, GAKUMA.

The development of submarine warfare has been 8o rapid
of late that it is hardly possible to foretell what potent influ-
ence it may have on the war now being waged in Eastern
Europe. While England, France, Italy, and in fact nearly
all the European naval powers, have been building huge en-
gines of war, of a tonnage, armor, and artillery never heard
of before, the torpedo has been gradually perfected, and
threatens, at least under many circumstances, to neutralize
them. A torpedo may be regarded as a gun which dispenses
with a gun carriage, and which, without the vast and expen-
sive agency of a great ship, inflicts as formidable a blow as
that of the heaviest artillery.

The original inventor was David Bushnell, born at West-
brook, Connecticut, 1742. He not only devised a torpedo,
but also a submarine rowing boat, intended to convey it to
the bottom of the vessel to be attacked. His practical ex-
periments, however, which he was enabled to carry out with
the assistance of the private purse of George Washington,
did not prove successful; and the invention sank into obliv-
ion until the commencement of the present century, when
Robert Fulton, an American sojourning in France, offered a

similar one to the French Government. After considerable
parleying, it was rejected, and Fulton sold his secret to the
British Admiralty for $75,000. The so-called Catamaran
Expedition, an attempt to destroy the French line-of-battle
ships and transports off Boulogne, turning out a failure,
Fulton returned to the United States, and, during the war
of 1812, tried in vain to blow up several of the English
blockaders. The rage of the British commanders knew no
bounds and the proceedings were termed *‘unchristian,”
*“the invention of a fiend,” etc. Cousin Jobn Bull hasa
frightfully short memory at times!

In 1829, Colonel Samuel Colt commenced experiments
with a submarine torpedo exploded by a galvano-electric
battery; and after many disappointments, he succeeded on
October 18, 1842, in destroying the brig Volta in New York
harbor, in the presence of 40,000 excited spectators. 8o far
only vessels at anchor had been attacked; but on April 13,
1843, Colt blew up a brig of 500 tons under sail on the Poto-
mac river, he himself being the operator, and at the time at
Alexandria, five miles distant from the explosion.

The first European government to adopt the invention
was Austris, who laid down a perfect electric torpedo net
for the defence of Venice, Russia followed suit, and during
the Crimean war protected the entrance of Cronstadt as well
us that of Sebastopol harbor by an improved system of
ground torpedoes, which kept the English fleet at a respect-
ful distance. The American civil war for the first time
clearly demonstrated the tremendous effect of the invention,
and at the same time changed its charncter from a purely
defensive to an offensive weapon. Galled by the soon-estab-
lished superiority of the United States navy, which gradually
sealed up all the important Southern ports, the Confederate
Government organized a special torpedo service corps; and
after sinking torpedoes in every availuble approach, they pro-
ceeded to build small steamers construeted to carry spar tor-
pedoes.  These torpedo boats, with an casily comprehensible
Biblical nllusion, were called “ Davids,” and were in several
instances used with as muech pluck and perseverance s terri-
ble effect.  The United States soon imitated the David, and
in 1864 the late Commander Cushing, U.S.N., succeeded
in destroying the Confederate ram Albemarle, lying at anchor
in the James river. Since then the electric apparatus for
torpedoes and the torpedo itself have boen vastly improved;
and numerous new inventions have been introduced, all of
which, however, may be classed under the following five
Leads: Ground torpedoes, spar torpedoes, Harvey (towing)
torpedoes, Whitehead (fish) torpedoes, and the Lay torpedo.

OHOUND TORFEDOES,

The ground torpedo is o sort of sunken mine, exploding
elther by contact or by electricity. If these are judiciously laid
down around & harbor or anchorage, the approach of hostile
ships may be rendered impracticable, provided always they
ure protected by shore batteries or armod ships to prevent
removil. BEvery channel may be barred by these hidden
mines; and they may be made so powerful that any ship
under which they explode is sure to become hopelessly dis-
abled. They are fastened to and held in their positions
gither by anchors or by stockades. The bursting charge
consists of gunpowder, gun cotton, or dynamite; and the
case or shell is eithor made of iron or wood; in Charleston
harbor, old steam bollers were frequently used.

SPFAN TORPEDOES,

Scientific Amevican,

to 88 feet long, carried in a boat, no matter how small, and ’
explodes also either by electricity or contact. A most re- |
markable experiment was recently made at Cherbourg,

France, with spar torpedoes, carried by a little vessel ealled

the Thorneyeroft, which was almost submarine. We illustra-

ted this invention on pp. 289 and 246 of our current volume. A

very small part of it was above water, but it was of sufficient

strength to carry engines and two lateéen sails, and it wos

worked by a leutenant, two engineers, and o pilot. The

French Admiral had two disabled ships in succession towed

out to sea at a specd of 14 knots an hour. The Thorneycroft,

however, was able to go at the rate of 19 knots an hour, n

rate not attained by any vessel in the squadron. She very |
soon eaught up with her prey, delivered her blow with o

spar torpedo, which projected from her bow, and rebounded,

A rent as big as o house was made in the side of the ship at-

tacked, and she sank at once. The Thorneyeroft only spun

round and round for a few moments, and then returned un.

injured to the squadron, from which she had started. A

vessel of this kind 18 scarcely discernible in the water; even

if she were detected, she is so small that it would be difficult
to hit her; and half a dozen Thorneycrofts attacking a large
vessel would be a most dangerous foe. Their expense is
quite trifling compared with that of great ships of war; they
can be multiplied indefinitely, and they can be carried on
board other ships and be launched from them as occasion
may require. The Italian Government has already carried
out this idea in the construction of her formidable new iron-

clads Dandolo and Duilio. These vessels are fitted in their |
sterns with a sort of armored dry dock, harboring a small |
torpedo steamer. As soon as the services of the latter are

required, the dry dock is filled with water and opened, and

the little craft rushes out at the enemy, returning to her safe

berth after her mission has been fulfilled. Admiral Porter's |
torpedo vessel Alarm, also recently illustrated by us, is!
fitted with spar torpedoes, both for bow and beam; but the |
torpedo generally supplied to all the cruisers of the United
States is the -

HARVEY (TOWING) TORPEDO.

Invented by an English officer in 1862, it was soon adopted |
by nearly all the other navies, and probably will be exclu-
gively used in general actions at sea as least liable to injure
8 friendly vessel in the m@%. The Harvey torpedo is towed
upon the surface of the water by a wire rope towline from
a derrick end of the yard arm over or against the enemy;
and just before reaching the ship to be destroyed this tow-
line is slackened, and the torpedo, being heavier than water,
dives under it. When in this position the explosion is
effected by means of a mechanical firing bolt striking down
upon a pin as soon as certain levers of the torpedo come into
contact with the bottom of the target. This torpedo can
also be made to explode by clectricity. Two different forms
are used for starboard and port.

WHITEHEAD (FISH) TORPEDOES,

This invention is the secret and the property of the British
Admiralty, but the following details have leaked out: These
torpedoes resemble in shape a cigar, pointed at both ends,
and are 18 feet long by two feet in diameter, The inside is
divided in three different compartments: First, the head,
which contains a charge of 850 Ibs. of gun cotton and the
pistol or detonator to explode it; secondly, the balance
chamber, which contains a contrivance for setting it so as to
remain ot any depth at which it is wished to travel under
the water line; and lastly, the air chamber, which contains
the engines and the compressed air to drive them. The
after end supports the screws—a right and o loft handed—
which propel the torpedo and are made of the finest steel,
The air chamber is tested to the pressure of 1,200 Ibs. on the
square inch, although for service it is only loaded to 800 Ibs.
The Whitehead torpedo can be made to go at the rate of 20
knots for 1,000 yards, and at any depth that is desired from
1 foot to 80 feet, It can be sot to explode either on striking
an object or at any particular distance under 1,000 yards—in
artillery language, either by a percussion or a time fuse. It
can also be set so that, if it misses the object aimed at, it
will go to the bottom and explode at half cock or come to
the top on half cock §0 a8 to be recovered, as it has buoy-

———————————

THE LAY TORPEDO,

Properly speaking, the invention of Mr. Lay, purchased
by the United States Government, is not a torpedo, but s
very ingonioualy devised submarme torpedo boat fitted with
n spar torpedo.  This boat has the advantage of not requir-
ing any crew on board, but in other particulars is capable of

great improvements. The motive power consists of an en-
gine driven by carbonic acid gas and a screw propeller. The
bont 18 entirely submerged, and is steered and in all other
respects controlled by means of an electrio battery on shore,
connected with her by a cable which is coiled up in her hold

and pays out ns she moves away. Her location is indicated
above the surface of the water by a flag, %o as to enable the
operator to direct her course. The greatest defect of the
Lay torpedo iy want of speed. The United States Govern-
ment stipulated for a speed of 9 statute miles per hour, but
the maximum speed actually sttained at the late trial trip,
when it was steered by Lieutenant R. B. Bradford, U.S.N.,
showed only an average of 6:60 miles per hour, %o that a
ship attacked would only have to lower her boats and let
them row between the approaching torpedo and the shore,
and cut the cable, which would leave the torpedo at their
mercy. The defence of ships against torpedo attacks of all
kinds is at present very imperfectly developed, principally
owing to the fact that the offensive qualities of any weapon
must first be learned before effectual means of defence can
be devised; nnd as actual warfare only can give a correct
idea of the former, we are, no doubt, on the eve of very
startling events, which may entirely revolutionize and change
every recognized principle of naval tactics.

The great anxiety felt in England for the future safety
and efficiency of the British navy, on account of torpedoes,
is shown by the sttempted formation of an International
Torpedo Association, which Lieutenant Colonel Martin, of
Boxgrove, Guildford, late commanding 4th (the King’s own)
Royals, is about to set on foot. He says in his programme:
* When explosive bulléts and chain shot were invented and
actually used in war, nations unanimously sgreed to discon-
tinue their use and prohibit their manufacture; yet explo-
sive bullets and chain shot, {t must be admitted, are harm-

| less as compared with torpedoes.  Poisoning is prohibited in
' war. Why not prohibit torpedoes, which are actually more

subtle and deadly than poison, there being no antidote to
escape from them? For instance, were I allowed to fire
(from a mortar) gutta percha bags filled with strychnine and
charged with a burster and time fuse to csuse the bag to
burst and scatter its diabolical contents over some obstinate
city or fort which would not capitulate, this visitation would
be far more merciful in its way towards the people of that
city or fort than torpedoes would be against crews of ships,
because the strychnine could be seen and avoided by flight;
whereas, on the other hand, torpedoes moored, or
even fish torpedoes, fnsure complete, sudden, unexpected,
and unavoidable destruction. Several clever artisans have
already been killed by merely pumping compressed air into
the tails of unloaded fish torpedoes. Had these torpedoes
been loaded wim gun cotton ror service on board ship, and
even if one of them exploded from careless handling during
action while compressed air was being supplied to start it, or
if by chance ashot or shell struck the ship at the time of start-
ing a fish torpedo onits death track, the fearful consequences
may be easily imagined. Asa proof that governments ap-
preciate the danger they incur by the use of torpedoes, I
may here state that it is well known that, after the Austro-
Italian war, all the picked-up torpedoes proved to be dum-
mies. It is our bounden duty to keep pace with other coun-
tries, but every one will admit that the sooner the *‘ Inter-
national Anti-Torpedo Association has nccomplished its tusk,
the better for the cause of humanity "

It is much to be feared that other nations will prefer to
take a different view of the case, and continue to consider
torpedoes a cheap and effective counterpoise to thoe costly
and powerful English ironclads.

American Silk Manufacture.
A recent report of Mr. F. Allen, Secretary of the Silk As-
sociation of America, states that the total manufuctures of
silk in this country for 1876 were valued at $26,608, 103,

ancy enough just to float on tho surface of the water when
not in motion. Itis fired from what is callod an impulse tube,
which, out of & frame fitted to a port, discharges the tor-
pedo into the water, It can be fired above the water, but
will at once go to the depth it is set for, and then go straight
to the object, no matter how fast the ship from which it is
discharged is going, or how fast the object aimed at may be
sailing or steaming. It fact, it seems that it can do anything
but speak. It is calculated to make s holo on bursting of 70
feot area, and thore s no doubt that, if one of them hits o
ship of any sort or description at present on the water, she
must st once proceed to the bottom. It Is evident that by
this means o comparatively foeble ship, if only able to ap-
proach within 1,000 yards of a large one, can discharge a
deadly flight of unseen projectiles at her, and at night such
an attack will probably be wholly unsuspected and scarcely
open to resistance, a8 the vessel fired against will be posi-
tively unaware of the attack until she Is blown up. The
newly invented eleetrio light from the tops is a great help to
the party attacked; but if three or four boats of great speed
attack n vessel from different points of the compass, and if
they are commanded by smart oficers, nothing that she can
do will save her from being hit by one or more of them.
There is no doubt whatever that this torpedo is the most

The spar torpedo is fastened to the end of o spar from 15

formidable weapon of modern naval warfare.

The business of last year is not considered satisfactory, al-
| though the raw silk consumed was within 150,000 1bs. of the
| largest amount used in any previous yesr. This unsatisfac-
| tory condition is ascribed to the use in the price of raw ma-
:u-rlnl, amounting on the average to 100 per cent; to the
| pressure  brought to bear on our markets for goods by
| foreign manufacturers who had injured their markets
abroad by excessive adulteration, in some cases reaching
more than threefold the weight of the silk; and to the great
extent of frauds by undervaluation at the Custom House.
The estimate of loss to the revenue from the last named
cause alone is placed at $4,000,000.

—

Titanico ¥ron from the Ural.

J. Popov has recently published analyses made by him
of two titanium minerals from the Ural. The first Is an or-
! dinary titanic iron ore, containing magnesia; the other a
ipexlmorpho-cohhoumln which the iron seems to be re-

placed by lime, only half & per cent of protoxide of iron re-

maining. The iron ore contained: Titanic oxide 5681 per
cent., sesquioxide of iron 402, protoxide of iron 1965, pro-
toxide of manganese 1'78, protoxide of magnesia 17°18; to-
tal 90°39. The perimorph contained: Titanic oxide 5885,
lime 4083, protoxide of iron 0°38; total, 10026,
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IMPROVED FRICTION HOISTING ENGINES.
We illustrate herewith a series of improved hoisting en-
gines, adapted for the removal of eargoes from vessels and
stone from quarries, and for pile driving, and all the various
ses 1o which such machinery is usually applicd. %

Fig. 1 represents a double drum and double eylinder. The
engines aro vach of 8 horse power, and work hul(‘[u'mlt'n.ll_\'
of each other.  The apparatus allows of work being carried
on at both hatehes in n vessel at once. Tt isalso espeoinlly
adapted for use in the erection of large buildings \\'h:-n-
thete are tvo hod elevators, operated at one time, for hoist
ing building materinl.  The apparatus is mounted on wheels
%0 that it can easily be moved from place to place.  The en
gines have plain slide valves, workod by an eccentric direct
from the main shaft.  There are locomotive slides and cross
head of simple construction. Both engines are supplied
with steam from the same boller, which, in common
with other genertors used on these machines, is made of the
bost charcoal hammered iron % inch thick, with longi
tadingl seams double riveted, heads § inch thick, with
best fire box and flange iron in the fur-
nace.  The boiler is supplied with
water by a steam pump nttached to
it on ono side, and an injector on the
othor.  We are informed that, by this
machine, 1.980 tons of merchandiso,
consisting of bag sugar, linseed, jute,
ote., were discharged from a vessel In
81 hours, and that 400 hogsheads of
sugar were hoisted out in § houra' time.

Fig, 2 represents an improved double
eylinder nnd double drum piledriving
machine for dock builders' and contrac-
tors'use. Both engines are connected
to the same shaft at right angles. The
steam cylinders are 7x12 inches, one
drum being used for running the ham-
mer, the other for hoisting the piles.
There is also a winch on the end of the
lower drum shaft, for the purpose of handling the machine
or timber, or for any extra work needed. This engine, it is
claimed, will strike, witha 2,600 1bs. hammer, from 15 to 20
blows per minute, lifting the hammer from 12 to 20 feet
high at every blow. It is also useful in working a boom
derrick when the load is to be raised by one drum, and the
boom raised or lowered and swung by the other. The weight
is held by the improved ratchet on the end of the drum, as
shown in the engraving.

These machines can be seen at work in various localities
in New York and Philadelphia. The manufacturer states
that one of4h; 40 horse power double eylinders, 10x16 inches,
has raised a weight of 30 tons over 22 feet high, and low-

ered it successfully by the friction gearing, at the marble

Fig. 2—MUNDY'S DOUBLE PILE-DRIVING

yards at the foot of Corlears street, East river, in this city.
Fig. 3 shows a section of the friction drum, patented
through the Beientific American Patent Agency, January
10, 1875.  The drum is cast in one piece.  The large gear is
made with holes or pockets in the side to receive plugs of
bard wood, that are fitted in and turned off to receive the cone
flange of the drum.  The spiral spring between the gear and
drum forces the drum off the wood when relieyed by the
serew and pin at the other end.  This can be used separate
from the engine by the application of & belt on the pulley on
the lower shaft, for holsting in warchouses, stores, conl
yards, or in any place where there can be power attached,
The friction gearing serves ns a brake in lowerlng fast or
slow, at the option of the operator,

Fig. 4 represents o single machine mounted on trucks, and
adapted to all kinds of light or heavy holsting,.  The engine
can be run g8 & stationary engine, by applying u governor to

the steam pipo and taking power from the ||_\'.\«lwvl by n
belt. At the same time it may be used forany km-f of holst
ing, the welght being held by o brake band, applied to the
drum when the engine is in motion, The manufacturer also

builds a special mining engine, with large grooved drums
for using wire rope; also an improved self-propelling boom
engine, for hoisting stone or marble on the walls of high
buildings, a mast 100 feet high being carried on the end of
the engine, for the purpose described.

For further particulars, address the patentee, J. S. Mundy,
7 Railroad avenue, Newark, N. J.

SR S L

New Ocean Steameor.

The Niagara, a new iron steamer for the Havana trade,
built for J. E. Ward & Co., New York city, was lately
launched from the yard of John Roach & Co., Chester, Pa.
The model of this ship is said to be very fine, and she is to
be engined with powerful machinery, o as to make an ex-

Fig. 3—NUNDY'S FRICTION DRUM.

pected speed of thirteen knots, The
following are her dimensions:
Length, 294 feet; breadth of beam,
38 feet 8 inches; depth from hurri-
cane deck, 81 feet, and from main
deck, 23 feet 9 inches, with a dis-
placement of 2,400 tons. She is
furnished. with one compound en-
gine of 1,650 horse power, the cylin-
ders being 34 and 60 inches in diam-
i eter, with 54 inches stroke, driving
- a four-bladed screw of Hirsch's

* patent, calculated to give the ves-
sel a speed of 13 knotsan hour. Her
boilers, four in number, are of the
cylindrical tubular pattern, 10 feet
‘a length by 11 feet 10 inches in
dinmeter, tested toa working preas-
ure of 80 lbs. to the square inch,
WAC . She will be brigantine rigged, and

The steering apparatus, and the

capstan for heaving up the anchor and warping the vessel,
will be operated by steam.  The saloon and staterooms will
bo cluhorately finished. The vessel is divided into five water
compurtments and three decks, Cost upon completion,
$360,000, A sister ship to the Niagara, the Saratogn, is in

course of construction at the same yard, and will be ready
for lnunching about July 1, )

———r—
Industrinl Prizes.

Among varions subjects, in connection with which the In-
dustrinl Soclety of Rouen has just offered prizes, are the fol
lowing: A substance capable of roplacing albumen of cppes
in all Ity upplications to printing of tissues, and considarably
cheuper; now gource of albumen, either in natursl prmlncl's
contuining it, or by transformation of other proteie mnttors;

a new dark color as intenso and solid as aniline black, but

—
any other colors without alteration at the point of contaet;
method for volumetric dotermination of commereisl glyesy.
ine: a solid blue eoloring matter, applicable lke lndlgolm
chieapor; new process for fixing indigo blue by steam y
new mothod of fixing aniline colors; a new “li"h'nlngm
tor to replace Senegal gum; production of ozone in the con.
contrated state; new application of ozone; industrial Pro.
duction of oxygen; rapid and exact means of determin)
the reducing power of a coal or any carbon; ‘"“lull'm, in
metallurgical or ceramic arts, of iron pyrites, 'h"lllphuﬂw
by roasting; process of concentration or precipitation of )
l}-.gn-n and phosphorie acid in fecal matters, urines, ang
sewngo waters, yielding a manure of at least & per cent pf
trogen, nnd 20 per cent phosphoric acid.
o -
Thoe Mathematics of Light,
At the recent meeting of the National Academy of S
ences, Professor 0, N. Rood, of Columbia Cnllcge, de

Fig. 1.-MUNDY'S DOUBLE DRUM PORTABLE HOISTER.

seribod his experiments in testing mathematically the effect
of mixing white light with light of different colors. e
usced brillinntly colored disks made 1o
revolve rapidly, and substituted in
part of each disk white for color,
measuring the amount of substitution
and its specific effects. Thus mingled
with white, the lighter shades of ver
milion became purplish; of orange,
more red; of yellow, more omnge; of
greenish yellow, unchanged; of yellow-
ish green, more green; of green, blue;
of cyanogen blue, less greenish and
more bluish; of cobalt blue, more vio-
let; of ultramarine, violet; of violef,
unchanged; of purple, less red and
more violet. Exactly the same results
followed when violet was used instead
of white to reduce the colors. Hence
mixture with white has an effeet simi-
lar to moving all the colors towardsthe
violet end of the spectrum. Professor Rood regards these
and other experiments of a qualitative nature, as indicating
that violet is one of the primary colors. The mathematical
results attained were laid before Mr. Charles S, Pierce, who
subjected them to further analysis, and found that they con:
firmed Fechner's law, that * the scnsation is proportional to
the logarithm of the excitation.” A diagram has been made
showing the effect upon any of the spectrum colors of ad-
mixture with white; the diagram is constructed on the mathe-
matical theory; the observed results in practice correspond.

e

Electro=Magnetic Plant.
A curious plant, called the phytologica electrica, and pos-

spread about 2,500 yards of canvas. Fig.

not wenkening the cloth, and capable of being printed with

sessing strong electro-magnetic qualities, has been Tecently

4~MUNDY'S PORTABLE HOISTING MACHINE.

discovered in Nicaragun, necording to the New York Herald:.
The hand is lnmed by touching it, and the magoetic h_lﬂl!r
once is folt to o distance of eight feet. The mognetic ll“dl'
is disturbed, and the nearer the middle of the plant {8 ap
pronched the stronger becomes the agitation, until fnally it
assumes o cireulur movement, The intensity of the phen
onon varies aceording to the time of day, and at night

scarcely perceptible. It reaches its highest point about
two o'clock In the day. Stormy weather increases it
tivity, No insects or birds are known to approach it

uble and interesting lecture on * the Ethnology
gy of Polynesin,” contended that over all Polynesin
two distinet types of people, & brown race connect
the Malays, and o negro race, with the Pap
SRS

u third mueh mixed race, name and orig] L unln
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| NEW UTILIZATIONS OF PAPER PULP,
king paper pulp Jnto eithor small vossels or barrols.  The
J“ s In Fig. 1. is an improved machine for depos.
mmm upon moulds in order to form bottles, piteh.
s, andl vossals of papier machd, A s an upright frame,
o which s nttached u trongh, B, To the ond parta of the
frame, B, are pivoted two rollers, C, around which passes
an endless belt, D, made of wire cloth. To the forwarnd part
‘of the fmame, B, Is pivoted o third roller, E, boneath which
the earrier, I, passes, so that the

of pulp are directed more accurately

the article to bo coated by
the blast from a fan blower, H. In
this way bottles, pltchers, and other
may be quickly and evenly
coated with pulp, or costings of
may be deposited upon forms,
which they may be withdrawn,
dry, by slitting them. The
pager pulp coatings, when dry, may
be polished, varnished, and other-
wise finished.

Patented through the Scientifie
American Patent Agency, March 13,
1877, by Mr. Isaac Jennings, of
Fairfleld, Conn.

Tho sccond invention, illustrated
herewith In Fig. 2, has for its object
the production of a barrel or other
similar article of any convenient

i

git

Allustrate horowith two new sets of apparstus for

setting them up before prossure I brought upon the mould
hy sorving aa supporta for the rings, . One of the sections,
B, hax its odges beveled the reverse of the others, by which
means it can be readily removed from the mould whon the
barrel Is made, after which removal the other sections may
be easlly taken out also.  The ring, O, Is provided with alots

or notches, e, which notehes gulde It as it ls foreed upon the
staves, A A, These staves aro also held together by wire
pins, p p.

sizo, and composed of ordinary straw
pulp, made of straw or other suita-
ble raw material. To this end,
therefore, the invention consists of

The complete operation of the mould or press can now be

THE ELECTRIC CANDLE.
The Jablochkofl electric candle, which we hf{',‘ﬂy de-

seribed some months ago, on the oocasion of its introduc-
tlon to the French Academy of Sclences by its inventors, In
now being used In Parls for the illumination of large stores.
As the matter of Hghting the streets of large cities by the
electric lght haa of Iate been somewhat discussed, this in-
vention is of timely lnterest, more especially ss it appears o
afford & new and simple means for employing that most
powerful source of Ilumination

The electric light, as all are
aware, s now produced by means
of two rods of carbon placed end
to end, the extremition separated by
o distance of some hundredths of
an inch. Through the carbons &
powerful electrie current is passed,
which, if the rods touch, simply
heats them; but if they are seps-
rated, as above mentioned, it canses
the production between the ends of
the intensely luminous voltaic are.
As the rods become consumed, the
arc elongates; and, finally, when the
distance becomes 100 great, it ceases,
Consequently, unless machinery is
provided which compensates for
this consumption by maintaining
the ends of the rods always at the
proper distance, the arc cannot be
kept for longer than s few minutes.
Electric lamps therefore are pro-
vided usually with clockwork or
clectro-magnetic devices for this
purpose. When the source of the
clectricity is a battery or a continu-
ous-current electric machine, such
as the Gramme, the two rods are

unequally consumed, that st the
positive pole disappearing asbout

twice as fast as the other. With

other machines, whereby the cur-

rent is alternately reversed, the con-
sumption is about uniform for both.

amould or form in which to com-
press the pulp into proper shape.

The disadvantages attending even
the most improved lamps, such as
the Serrin apparatus, for example,

A represents a number of staves,
preferably of metal, their interior
surface having the form desired for
the extorior of the barrel. B B are anumber of staves or sec-
tions, which, when set up inside the staves, A A, form a
cone having an exterior form corresponding to that desired
for the interior of the barrel. C C are rings, which are
passed over the ends of the staves, A A, in the manner of
hoops upon a barrel, and by their pressure preserve the ex-
ternal form of the mould. The stave, A, is perforated, as
shown, and on its inside over the perforations is secured in

HUBBARD'S PAPER BARREL MOULD.—Fig. 2.

any suitable manner n wire ganze or similar device, a. Upon
the inner edge of one side of the stave is secured a strip
of thin metal forming a rabbet, ¢®,  This rabbet prevents the
pulp from being forced out between the staves us the pressure

, before the edges of the staves form a tight joint.
Upon the back of the stave are three ribs, two of which
form the edge of the stave, A, and one is a central rib, 2.
Each ¢nd of the sections, B, Is formed into an offsct forgiv-
Ing & eroze or some similar formation to the ends of the bar-
rel when pressed into shape, and said sections are perforated
and covered on thelr exterior surface with wire gauzo in the
BAMO manner as is the interior surface of the staves, A,  The
soctions, B, are also provided with lugs, d, which sorve to
steady the sections and assist in holding them together when

JENNINGS' PAPER PULP DISTRIBUTER.—Fig. 1.

lic in the care and attention re-
quired by the delicate mechanism,
the difficulty of regulation, the cast-

understood. The staves and scctions heing all set up, as ing of a shadow by the mass above the arc, the necessity of
above described, and the annular space between them filled renewing the carbons at intervals of three hours, the conse-
with any suitable pulp, the rings, C C, aro forced over the  quent extinction of the light, and finally the high cost. It

staves, A, by screw power, when the pulp will be com-
pressed, as the rings approach each other, into the desired
shape, the water contained in the pulp at the same time be-
ing forced out through the perforations in the staves and
gauze. The shaped pulp, still under pressure, may now be
subjected to any suitable drying process, the heat reaching
it through the wire gauze and the perforations in the staves,
both from the inside and outside. When the shaped bar-
rel is considered dry enough, therings, C C, are removed
from the staves, A A. The staves thus released from pressure
can readily be withdrawn, as above described, from contact
with the barrel, and the barrel, as a completed article, is
ready to be headed in any desired manner,

This invention was patented February 1,1876, by Mr. Eber
Hubbard, of Medina, N. Y.

—— ——e<tre—

THE NEW GODEFROY BURNER.

M. Godefroy’s new burner, which is represented in the an-
nexed illustration, is composed of four concentric sheet iron
cylinders. The first and third are pierced with lateral holes
at the base. The intervals between the cylinders communi-
cate, some with the pipes, # and £, joining the exterior gas
tube, T, and others with the tubes, f,, #, which unite with

the tube, Ts.  Wire gauze placed at the base of the appara.
tus prevents the flame from flickering, while it regulates the
introduction of the air.  Only two internal cylinders may
be used if desired, in which case o high and regular white

flame is produced,

is simply necossary to point out that M. Jablochkofl’s candle
aims to do away with all of theso difficulties to show the
importance of the invention.

The device is represonted in its full dimensions in the an-
nexed engraving, for which we are indebted to Za Nature,




asbestos ferrule, sustaining the two gas carbon rods,
g.vh.roh are also held in copper tubes, T. At I is insulat-
ing material placed between the rods, and at F the conduct-
ing wires. This arrangement may of course be modified to
suit differing cirenmstances.  The insulating materinl I8
kaolin or other refractory substance which does not extend to
the ends of the rods. When the current passes, the arc is
produced between the extremities of the carbons; and ns

these become consumed, the light is gradually brought near |

to the refractory substance. This by the greal heat is vapor-
ized, in proportion as the rods burn away, 80 that protruding
ends of the latter are always left, while they arc alwnys
maintained at exactly the proper distance apart to which
they are in the beginning adjusted. 1f a continuous current
is used, the double consumption of the positive rod Is pro-
vided for by making that carbon of double the arca of soc-
tion as compared with others: but the candle works bettor
with alternating currents, in which case the carbons are of
the same size. It is easy to reverse the apparatus so that the
are is produced at the lower ends of the rods, The candle
may then be employed for an overhead light.

One of the principal advantages of the Perrin lamp is that
it may be set in operation from a distance by merely estab-
lishing the current, the carbons having been previously pre-
pared. ML Jablochkoff accomplishes this by placing a bit
of carbon between his points. When the current passes,
this becomes hot, reddens, and finally consumes. Con-
tinuity is then broken, und the arc appears. A bit of lead,
or fine metallic wire, which melts easily, answers the same

T;xr’?egﬁdunl fusion of the insulating material presents an-
other advantage, namely, that it becomes conductive on at-
taining the liguid state, and admits of an elongation of the
arc, which increases the light. This conductibility, more-
over, admitsof the candle being extinguished by the break-

ing of the circuit and then re-ignited, provided the interval |

is not longer than a couple of seconds. By this meary, itis
suggested, the candle might be employed asameans of trans-
mitting signals by flashes, using the Morse telegraphic al-
phabet. This idea has already been adopted by the Russian
army, and trials are soon to be made at the headquarters at
Kischenew.

With the ordinary electric lamp, it is not possible to place
more than one pair of carbons in the samecircuit. This is
owing to the necessity of regulation in apparatus where the
movement of the rods is accomplished by electromagnetic
machinery, which itself is dependent upon the variations of
the resistance of the circuit produced by the changes of
length of the voltaic arc. If the arc elongates, the resistance
augments; the electromagnet weakens, and allows of the
relative approaeh of the carbons. Consequently, if two lnmps
were placed in the circuit, and one arc elongated, both elee-
tromagnets would be affected, and hence both ares would be
shortened. So that the inter-relation of the two machines
would constantly produce improper regulations, which would
amount to no regulation at all. With the candle, however,
it is immaterial how many are placed in the same circuit,
provided the current has sufficient tension to pass through
all. In Paris, three and four lights have been maintained
from a single electric machine.

M. Jablochkoff is at work on further improvements, some
of which he has perfected, and will shortly lay before the
French Academy of Sciences, when we shall present them
to our readers. It will be seen, however, that the invention
is one calculated greatly to extend the usefulness of electric
illumination.

Communications.

Our Washington Correspondence,

T the Editor of the Beiontific American :
An application having been made by 8, D. Locke to Sec-
retary Schurz for an order directing the Commissioner of
Patents to rehear the case of Withington vs. Locke, on the
ground that the case was heard by the Assistant Commis-
sioner at a time when the Commissioner of Patents was
present and attending to his official duties, the Secretary has
made & decision, denying the application, reviewing and re-
affirming the decision of Secretary Delano in the quadruplex
telegraph case, as to the right of the Secretary to interfere
with the acts of the Commissioner of Patents, when honestly
performed. There is no complaint made on this score: and
the attorneys of both parties appeared before the Assistant
Commissioner and fully argued the case, therchy tacitly ad-
mitting his competence to decide the case, No objection
wus made by either party until the matter was decided,
when the defeated contestant made (his application,  After
referring to the long-continued practice of the Office for the
Assistant Commissioner to act on cases when the Commis.
sioner Is otherwise engaged, the Secretary says: ‘' The
duties of the Assistant Commissioner have been, and are,
such ss the title of his office supposes; and I am of the
opinion that where partics, as in this cuse, submit their
proofs and axguments to that officer, with a full understand.
ing of tho practice so long established, they must abide by
his decision or keek thelr remedy in the courts,” ,
An appesl from the Board of Examiners-in-Chief having
been taken by John N. 8wift, an applicant for the registra-
tion of a trade mark which had been previously roglstored
by Winfield Peters, Fobruary 29, 1876, the Assistant Com.
missioner affirms the declsion of the Interference Bxaminer
and the Board of Appeals, The trade mark in guoestion le
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wThe John O. Ragsdale Ammoniated Dissolved Bone.”
The pame of Ragsdale is that of a gentleman who was presi-
dent of an agricultural society in Georgia, and his name was
takon, by his consent, to popularize the article in that
locality. " Swift, having been appointed to negotiate with
manufacturers for the introduction of this and other brands
of fertilizers, made a contract with the firm of Snowden &
Peters to furnish the article under this name, which firm
afterwards dissolved, and Peters registered the trade mark
| in his own name. Unlike applications for patents, priority
of coneeption of the idea has no weight in the registration
lof o trade mark, and Swift not only fails to show that he
| ever used the trade mark, but ho sold the manufactured arti-
ole of Snowden & Peters on their account. The rights of
Snowden or of the agricultural society are not at issue in
this case, and are therefore not considered. The Board of
Appeals decided the case in Peters’ favor, which this decision
aflirms on the ground that Swift had never adopted or owned
the trade mark at all in the sense contemplated by the trade
mark law.

Mr, T. C. Connolly, for many years a Primary Examiner,
has been reduced to First Assistant Examiner—cause said to
be old age.

As g result of the competitive examination for the position
made vacant by the appointment of Mr. Wilber as Examiner
of Interferences, Mr. H. O. Townsend has been appointed
Primary Examiner.

The exploration of our Western territories will be con-
tinued during the coming summer under Lieutenant Wheeler,
Professor Hayden, and Major Powell, though the field of
operations is not fully determined upon. Major Powell will
probably continue the geological survey of the Colorado
l river country, in which his party has already made extensive
' explorations. Professor Hayden’s exploring party last year
completed the survey of Colorado, and will make during the
summer an exploration north of the Union Pacific Railroad.
The main party under Professor Hayden will make Chey-
enne their headquarters, and the different divisions will reach
the principal points of their fields of operations by the Union
Pacific road. The northeast division will be under Mr. G.
B. Chittenden, and operate in the Sweet Water and Mud
river countries. The southwest division, in charge of Mr.
Heory Gunnett, will examine a section of about 10,000
square miles in area on the western slope of the main Rocky
Mountain range. The northwestern division, under Mr.
Bechler, will survey an equal amount north of that already
referred to. This part of the country is of more rugged
character than the other sections, embracing within its
limits features of surpassing interest. Its topography,
geology, and natural history are more remarkable than any
of the other scctions. The various parties are made up, and
will probably have left for their field of operations ere this is
published.

Secretary Evarts is represented as expressing regret at the
postponement of the extra session of Congress, as it may
prevent the representation of the United States at the ap-
proaching exposition at Paris. He thinks, however, that a
Commission may be appointed which would in part recipro-
cate the French representation at the Centennial Exhibition.
It is probable that a formal communication will be addressed
to the French Government explaining the situation. The
Secretary thinks, however, that, if Congress when they meet
should act promptly in the premises, there would still be
sufficient time to organize a respectable representation of our
products and manufactures.

The Bureau of Statistics has published a statement show-
ing that the exports of ‘“oleomargarine " or ‘‘butterine,”
from New York, during the seven months ending March 31,
amounted to 3,649,620 Ibs., of the value of $481,747, of
which 2,352,250 1bs. were shipped to France and 991,329 to
Great Britain. This probably accounts for a discovery that
the English people have lately made that a large quantity of
very nice-looking butter, said to have been imported from
the island of Jersey, had never been made in Jersey at all;
and they were puzzling their brains to find out where it had
come from—having very strong suspicions that it was not
really butter but oleomargarine.

Our Board of Health has condemned a thousand barrels of
an article old in this market by a Chicago firm for vinegar,
which, when tested by the chemist, was found not to be
vinegar, but a compound containing 5454 grains per gallon
of anhydrous sulphuric acid combined with lime to form
sulphate of lime (equivalent to 117#f; grains of gypsum per
'gullon) and 5 grains free sulphuric acid per gallon. This
| stufl is probably shipped all over the country, because it can
be made so much cheaper than pure vinegar; and the people
should therefore be warned to notice whether they are buy-
ing vinegar or diluted sulphuric acid.

Washington, D, C.

OCOABIONAL.
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A Practical Method of Determining the ¥riction of
Slide Valvos,

1o the Editor of the Scientific American :

There has recently been considerable discussion of late
concerning the friction of slide valves, from which it ap-
pears that there is o wide difference of opinion among me-
chunical engingers on this subject. T propose to show o
method by which the friction of u slide yalye may be mens-
ured; and for that purpose I have designed the instrument
shown In the engraving. It is intended for taking dingrams
which will indicate the frictional resistance of a steam en-
gine valve at every part of itsstroke. In the engraving, B
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the stoam chest, A.  Attached to the end of this valve stem
is a cylinder, F, which in provided with a nicely fitting plﬂan‘
B. The stem of this piston, B, is joined to the eccentrie rod
of the engine. A common steam engine indicator, D, i
| conneoted with the upper part of the cylinder, F. If thy
cylinder chamber is filled with water, and the piston, B, s

2 H erwﬂ;n;- o |
5

%

driven forward by the eccentric (the water in the chamber
being confined and inelastic), the motion of the piston will
be communicated to the valve stem, and all the parts will
'move forward together ns if they were rigidly connected.
| The cylinder, F, has an external nut by which the valve is
drawn back in the opposite direction, and which prevents
the piston, B, from being withdrawn from the cylinder.
The thrust of the eccentric on the piston, B, will produce a
pressure in the cylinder which will cause the pencil, p, of
the indicator to rise and fall as the pressure increases or di-
minishes. The card, C, on which the diagram is drawn, is
placed flat and stationary (instead of being mounted on a
cylinder), while the indicator is carried back and forth with
the valve. 'When the pencil, p, is brought in contact with
the card, and the valve is moving forward, a diagram will be
drawn, with a length equal to the stroke of the valve, which
will indicate the pressure at every part of the stroke. The
mean resistance of valve and power absorbed in foot lhs.
can be determined by the usual method of working out
steam disgrams.

If we wish to know the percentage of power of the engine
which is absorbed in moving the valve, let a diagram be
taken from the cylinder of the engine, and during the same
stroke let a valve dingram be taken; then the foot lbs. of
work developed by the engine may be .compared with that
absorbed by the valve. It may be said that the upward move-
ment of the indicator piston would reduce the travel of the
valve; but if the piston, B, is made sufficiently large, this re-
duction would not be of practical importance.

Indianapolis, Ind. Jorx C. DEAN.

The Origin of Petroleum.

To the Editor of the Scientific American:

On page 204 of your current volume, I notice an article on
a ‘“ New Theory of the Origin of Petroleum.” The idea may
be new in print; but I heard it advanced during the winter
of 1865-66 by a Mr. Smith, then a resident of Enterprise,
Pa. He said: “By volcanic action, the earth’s crust was
broken, leaving crevices through which the ever-present
water poured, which, coming into contact with the heated
matter near the center of our globe, formed a gas which, in
seeking outlets through the earth’s crust, béecame more or
less pent up, and necessarily would condense, forming our
petroleum.” He did not, as our friend in Russia has done,
tell the nature of the matter with which the water comes in
contact, but gave the idea generally. I think he wrote on
this subject either to a Titusville (Pa.) or an Erie (Pa.) paper;
but as to that, T am not certain. I remember, however, that
he had a number of pretty sharp arguments with oil men on
this theory. Mr. Smith went further, accounting for the
gas that escaped the condenser by saying that ““it passes into
the air, forming into globe-like shapes, which in passing up-
ward gatheraround them a moisture which of course con-
fines them wuntil, by gradually gathering this moisture
(thereby gathering weight), they settle little by little until
they mingle with the clouds, which generate electricity, or
at least contains it, and are exploded by a spark, causing the
flash and explosion—thunder and lightning.” The latter

some way dispose of this gas, and why not in this way as
well as any other?
I think this will prove that we a8 & people are not so far
behind the old world as such * credits " make us appear.
Buflalo, N. Y. L. E. PORTER.

Polsonous Enameled Ware, Vi, |
Much consternation has lately been caused by the an:
nouncement in certain Boston papers that the enamels on
the so-called marbleized and granite ware, whit ve for the
pust year or more found ready and extensi
markets, have been found to contain lead and
ware is quite handsome, of a mottled gray and W
resembling somewhat certain varieties of marble in 5
ance. The vessels (principally culinary utensils) ave in gen:
cral ennmeled both inside and out. Tt will from the
lotter given below that the statements as
able character of theso onnmels are not wholly
foundation in fact, The manufacture of the ** ms
waro were awarded a medal in the Centennial Exk

lon vulye stom of o steam engine, which works & valye within

lust year; and in the reportof the judges, we

part of his theory may be a little **airy;” but we must in -

it 2
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~ment that the marbleized ware  diffors from all other en-
~ amels in that it contains no poisonous or injurious sub.
s whatevor,” and that “ it is unaffected by excessive
acids of any description.”

 have received the following from Professor 8. D,

It wlllbo ¢ to many inquiries about enameled
i1 k give this note & place in your colt:ucl(m:"?
m mm e vaﬂoﬂwspochc imens al’min(c{dd :n “xm
en 2 ents, and dircet
from tho makers of these wares, and l:gvo séen them n:m{
ufne . The wares to which I refor now are known re-

spectively as *“marbleized ” and ite " iron wares, ro-
sombling each othor so much in their mottled gray color
%&%‘m not easily distinguishable by persons unfamiliar

The

marbleized ware, as hitherto manufactured, contains
considerable lead in a soluble form, with a little arsenic, and
it should not be used in cooking or t’lrlnklng vessels, although
there is no olﬂoctlon 10 it for other purposes. Oxide of lead
adds to the elasticity and fusibility orrot..ho enamel, 80 that
thero i n temptation'to use it on the part of the workmen in

0 factories.  But serviceable enamel ware can be produced
without it, and I have analyzed pieces made within a few
duys, by the manufacturers of the marbleized ware, that are
free from deleterious in ents.

Some of the pieces of granite ware analyzed contained a
small proportion of antimony (sbout one per cent), which is
not a erous element in the enamel; and as there is noth-
ing else present that is injurious, it is safe for use in tho

en or elsewhere, The other pieces of granite ware con-
no soluble metals whatever, excepting iron, and they

are entirely harmless in composition.
Boston, Mass.

S. Daxa Haves,
State Assayer and Chemist.

PROJECTION OF INTERFERENCE COLORS FROM SOAP
FILMS.
IY HEXRY MORTON, I D,

Among all the phenomena of light, none are of such
fundamental interest as those of interference; for none have
a closer relation to the first principles of our theory as tothe
nature of light, orare so constantly coming up in all parts of
the subject in connection with the most beautiful develop-
ments of color, as for example in the diffraction spectrum
and in chromatic polarization. Yet until recently no means
has been at command for exhibiting directly by projection
this phenomenon in its characteristic beauty. Now, how-
ever, in the simple arrangement which I am about to de-
scribe, we have all that could be asked in this connection.

The arrangement is as follows: We place the electric light,
E, in the lantern and remove the front element of the con:
densers so that the light comes out in a nearly parallel beam.
The lantern is then turned obliquely towards the screen, and
at the distance of about six inches from the condensers, C,

R

is set the soap film ring, R, with the soap film on its face.
In such a position as to receive the light reflected from this
film, is placed a plano-convex lens of about 12 inches focus,
and about 4 inches dinmeter, which is adjusted back and
forth by trial until the best effect is obtained on the screen,

point rises aboye 212° Fah. Cool, and turn inton gradusted
flask, and add water until the volume is again 6°102 cubic
inches.  Filter, if necessary, to remove oleate of lime.

Some of this solution being poured into a small plate or
shallow dish Inrger than the sonp film ring, bring the latter,
face downwards, upon its surfiuce, until the edge 18 just im-
mersed, and then, keeping the face horizontal, raise gently
and turn into an upright position. Should there be drafts
In the room, an ordinary glass shade may be placed over the
soap film ring, without interfering with the experiment, and
the film will then be more persistent and safe.

A —
ASTRONOMICAL NOTES,
OnsERVATORY OF VAssAR COLLEGE,

The computations and some of the observations in the
following notes are from students in the astronomical de-
partment. The times of risings and settings of planets are
approximate, but sufficiently nccurate to ennble nn ordinary
observer to find the object mentioned. M. M.

Posltlons of Planots for June, 1877,
Mercury,

Mercury riseson June 1 at 4b. 10m. A. M., and scts at 6h,
20m. P.M. On the 30th, Mercury rises at 8h, 17m, A M.,
and sets at 6 P.M,

The best time for geeing the planet is on the morning of the
20th, when itis furthest from the sun and rises an hour be-

fore it.
Venus,

On June 1, Venus rises at 4h. 57m. A. M., and sets at 7h,
57m. P.M, On the 80th, Venus risesat5h. 41m, A M., and
sets at 8h. 35m. P.M.

Venus is small, but bright; and after the middle of the
month it can be seen for nearly an hour after sunset, follow-
ing almost exactly the path of the sun.

Mars.

On June 1, Mars rises a little after midnight and sets at |
10h. 25m. in the morning. On June 30, Mars rises at 11
P, and sets at 9b. 38m. the next morning. Mars isin
southern declination smong the small stars of Capricornus
and Agquarius, but is moving toward the north, coming into
better position and increasing in apparent size.

Juplter,

Jupiter is brilliant now in the southern sky, and will ben
its best position about the middle of June. On the 1st, Ju-
piter rises at 8h. 50m. P.M., and sets at 5h. 51m. the next
morning. On the 80th, Jupiter rises at 6h. 41m. P.M., and
sets at h. 41m. A.M. the next day. Jupiter souths at mid-
night on the 20th at an altitude of 25" 10’ in this Iatitude.

The various changes of Jupiter’s four moons can be seen
with a small telescope, and many of the most interesting oc-
cur in June. On the 12th, Jupiter will be seen with only
three moons until after 9 P.M., when the 1st moon will re-
appear from behind the planet. On the 19th, the 1st satel-
lite will disappear between 8 P.M. and 9 P.M., by passing
behind the planet; and between 10 P.M. and 11 P.M. the
largest will disappear by coming in front of the planet. On
June 26, Jupiter will be seen when it rises, with all four
moons; but a little after 10 P. M. the first will disappear by
the planet passing between us and the moon and hiding its
light; this satellite will reappear in 2h. and 24m.; and for a
little over an hour the four moons are still scen. But the
8d or largest is very near the planet, and a little after 2 A M.
comes in front of and is lost in the light of Jupiter. The
small stars around Jupiter are those of the constellation
Sagittartus,

Saturn.
Saturn rises on June 1 at 1h, 5m. A.M., and sets at Oh,

This effect is to begin with a gradually changing field of the
most brilliant color, with oceasional irregularities, but es- |
sentinlly passing through the tints of the spectrum to a deep
violet blue.

‘When this point is reached, the ring, R, is to be rotatedin |
{ts own plune a half revolution, o as to bring the lower part
of the soap film to the top.  The result of this is tho flow-
ing down over the film of various thicknesses of solution from
the necumulation of its lower edge, now suddenly brought
to the top. These varying thicknesses produce the most
brillinnt colors, and, by reason of thisand the graceful cloud- |
like forms which are assumed, develop a spectacle with
which T know of nothing comparable, unless it be one of the
most gorgeous sunsots I have cver scen. Purple, erimson, ‘
gold, blue, and green, exquisitely blended and of inteuse l
brightness, are some of the tints, }

The idea of making the ring rotate, so as to secure this
effect from the flowing of the soap solution, originated with
my friend, Professor George F, Barker, of the University of
Pennsylvaods, and rings of a very satisfuctory character, in-
volving several little matters of
detail, are manufactured by
Messrs, George Wale & Co., of
Hoboken, N.J. The solution for
the sonp film is best made s fol-
lows: a. Take olive oil soap
(white Oustile soap), cut it into |

ings in aleohol until the aleohol |
is saturated. The solution should
show a specific gravity of 0°880, |
0, Mix glycerin with water until it shows 17°1 Baume, 'l‘oi

muke the Anal solution: To 6:102 cubie inches of »olullon|
b, add 162 cuble lnches of solution a, and boil until the

shavings with o plane, and dry;
thoroughly. Dissolve these shav- |

23m. P.M. On the 80th, Saturn risesat 11h, 10m. P.M., and
sets at 10h. 20m. A M. of the next day.

Mars and Saturn rise at nearly the same time on the 30th,
but Saturn is 5° further north,

Uranus.
On the 18t, Uranus rises at Oh. 57m. A.M., and sets at 11h,
40m. P.M. On the 80th, Uranus rises at 8h. m. A M., and
setsat Oh, 57m. P.M. Uranus is still among the stars of

Lo,
Sun Spots.

The report s from April 17 to May 16 inclusive. In the
photograph of April 17, there appears on the western limb
the group of large spots mentioned in the Inst report; but
from this date to April 21 clouds prevented observations,
and during that time the group disappeared. On April 21,
n pair of small spots was seen far advanced on tho castern
limb., On April 22, this pair was followed by a palr of very
small ones, During the passage across the disk, there wasn
continunl change in the number and arrangoment of the
gpots In these two groups,  Before April 50, hoth had disap-
peared.  In the picture of this date, o small group was seen
on the eastorn Hmb; but after May 5§ it could not be found.
When last seen, it was near the conter of it course, but very
faint. The observation of May 5 showed a small spot, fol-
lowed by u very faint one. On May 4, these spots had not
been seen, nnd were first visible on the wostorn limb,  On
May 8,  lurge spot was secn comiog on,  From May 8 fo
May 12, no observation could bo made. On May 19, two
large spots were seen near the conter; one of thoso was seen
before May 8, the other had burst out botween May § and
May 12,  The one first seen on May 8 disappeared between
May 13 and May 14 at gbout tho conter of its course; the

GRANT'S IMPROVED HORSE HAY FORK.

We ilustrate herewith o new and ingenious spparstus for
unloading hay and like matorial by means of horse power.
The mlvunlu;.;m claimed aro simplicity snd strength, and the
adaptability of the device to unlonding barley or any like
stbstancy, either long or short, ordinarily difficult to hondle
by applinnces of this kind, Fig. 1 18 an exterior view, und

Fig 2
«

Fig. 2 exhibits a section of the central tubular tine, A. Into
this tine fits a tubular plunger, B, which is provided at its
upper end with a hook, and is plugged at its lower
extremity, where are affixed ears to which the barbs,
C, are pivoted. The spring, D, is clamped to the tine by a
band and screw, and has a catch pin which passes through
the disengaging lever, E, and the side of the tine, and enters
a hole in the plunger, B. The lever, E, encircles the tine,
and rests under the spring, and is held in place by the catch
pin. The end of this lever is bent upward, and is provided
with a small pulley. At F, is 2 key, which passes through
amortise in the tine and through a slot in the plunger, thus
serving to limit the motion of the latter. The end of the
key is bent over the front of the tine, and is formed into an
eye, to which the disengaging cord, which passes upward
over the pulley, is attached. At Gare lateral tines, which
are detachably secured to the central tine, so that, when a
light fork is desired, the latter may be used alone.

In using the apparatus, the plunger, B, is drawn upward
until caught by the catch pin. In this position, the barbs,
C, are retracted. The fork is then lowered into the hay or
grain until well buried. The lever cord is then pulled, when
the catch pin is withdrawn from the plunger and the latter
descends, throwing out the barbs. These as they extend
press and pack the material up into the crotehets of the tines,
In this position, the plunger is again caught by the catch
pin; and as the bottom of said plunger rests on the barbs,
the weight thereon is taken off their pivots and brought to
bear on the key, F. The load is then lifted. When it is to
be discharged, the lever is sgain moved, the catch pin with.
drawn, and the weight causes the fork to descend, the plunger
remnining stationary.  This causes the retraction of the
barbs and consequent release of the hay., The invention re-
ceived an award and commendatory report at the Centennial
Exposition,

Patented through the Selentific American Patent Agency,
Aprild, 1877. For further information relative to sale of
torritory, ete., address Peter Grant, Clinton, Ontario,

Cananda,
—r—

A Large Passonger Stoamer.

The new steamboat, the Massachusetts, of the New York
and Providence Hue, was built by My, Steers, of Greenpoint,
N. Y. Her dimensions are as follows: Length, 335 feet;
benm, 40 feet; benm, over all, 70 feet; depth of hold, 16 fect
A Inches. Tho feames nro of white onk and locust and cedar,
the floor timbers of white oak, and the top timbers of locust and
cedar. The deck Is of white pine. “The lsunching weight of the
Massachusoetts, without the machinery or joiner work, was
1,000 tons.  The engine ix of the vertical beam type, with
all the recent improvements, There Is a 90-inch cylinder
with o stroke of 14 feet. The wheels measure 39 feet 7inches
in dinmoter,  Thare nre two smoke pipes,  The boat will be
stoored by steam.  The interior arrangements are very hand-

some,
S— et - @ P e

Tur dreaded Aemilels eastafriz, which has hitherto been
confined to coffee plantations of Ceylon pnd Southern Indin,
has ot Just made (s appearance in Sumatra, and in all proba-

other is still visible (May 16), und s ut present proceded hy o
smull spot not seen on Muy 10,

bility will find its way before long to the neighboring islands
where coffeo fu grown,
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» A WONDERFUL WATCH.

Tn the sccompanying cngravings we present tho remarkablo
watch which that able scientist, Mr. Mark Twain, says “knows
considerably more than the average voter,” and *‘comes
pearer to being a human being than any piece of mechan-
jsm 1 ever saw before.” Mr. Twain probably did not have
in his mind the modern reaper, which picks up grain, makes

it up In bundles, cords it, and ties aknot in the cord, or the
Jacquard loom, which weaves por
traits, or the talking machine, or
the perfecting Hoe and Walter print-
ing presses, all of which are very
much more human-like in their per-
formances than this watch, when he
ventured the above opinion; so that
we cannot fully indorse his thought-
ful remark, but it is none the less
true that the timepicce is an exceed-
ingly ingenious specimen of horo-
logical skill.

We are not going to explain the
machinery, because we want to
print something else in this issue,
and our readers might not enjoy
reading about nothing but this
watch, as would be the case if we
described it in detail.  Therefore
we give several beautiful engrav-
ings of the works, and a general de-
scription of what they accomplish.
In Fig. 1 is given a view of the face
of the timepiece, showing four small dials. There is of
course, first, the usual dial for noting the time. Beside the
two hands necessary for the latter purpose, are two long
hands which point to a graduated scale which, divided in 60
parts and subdivided to fifths of a part, surrounds the cir-
cumference of the disl. These two hands normally both
point to twelve. Suppose we are timing two horses starting

Fig. 8.

at different times. 'The instant the first horse is off, we press
4 stop on the side; then hand No. 1 starts marking seconds.
When the second horse starts, we press the stop again, and
bsod No. 2 begins its movement in the same direction, At
any desired moment the stop is pressed a third time, and

Fig. 4.

both hands are instantly arrested,  Finally a fourth pressure
on the stop sends the two hands baok to twelve.  Just under
the XII mark is o #mall dinl which shows the day of the
week; another dial on the right eoxhibits the day of the

fourth below has a hand which beats fiftha of seconds,
and also an open face through which a golden moon on
blue enameled sky can be seen. This moon follows ex
nctly the phases of our satellite; so that the time of new or
full moon is instantly seen. The moon besides has a stop of
her own, so that she can be set a day or more ahead in ad-
justing the watch, and another stop serves to regulate the
month and day dials. The watch, besides, is a repeater; and

Fig. 1.

MATILE'S WATCH.

on pressing still another stop, it sounds first the hour, then
& certain number of times to indicate the quarter, half, or
three quarters past, and then the requisite number of separate
strokes to tell the minutes elapsed since the quarter. Leap
vear and February 29 are fully provided for. There is alit-
tle wheel, D, Fig. 2, which makes one quarter revolution
per year. In four years it completes its turn, and the hand
on the February mark of the month dial stays there for one
day longer.

Fig. 2 represents the works just beneath the dial plate. A
is the wheel for the month hand, B that for the date hand,
C that for the week day hand, and E is the moon wheel.
Underneath this mechanism, the machinery looks as repre-
sented in Fig. 8. The principal portion of the works that
operate the repeater device is here. On turning the watch
over and opening the back, intricate mechanism is shown, as
in Fig. 4, which exhibits the annular bells, the hammers, and
the double winding apparatus,

M. H. L. Matile, of Locle, Switzerland, made this remark-
able timepiece, and exhibited it at the Centennial. The me-
chanism is so perfectly and accurately executed that it re-
quires comparatively little power to be exercised by the main
train to accomplish all this work, and this without interfer-
ing with the notation of exact time. Itshould be mentioned
that a first-class rating and certificate from the observatory
of Neufchatel accompanies the watch, setting forth its sur-
prisingly accurate running qualities. We are indebted to
Messrs, Mathey, of 119 Fulton street, this city, for our in-
formation.

-

Where to Buy Sportsmen’s Tackle, ete.

Mr. W. Holberton, dealer in sportsmen’s goods, of 102
Naseau street, this city, has issued a neatlittle illustrated
pamphlet, giving full descriptions of all the novel and in-
genious inventions which increase the comforts and lessen
the hard work incident to camping out. Particulars are also
given relative to the best guns and fishing tackle, and of the
numberless appliances which go to make a sportsman’s out-
fit complete. What with portable stoves, portable tents, port-
nble boats, and portable beds, life in the woods need now
involve few of the hardships which go to alloy its pleasures;
while if the modern hunter grows in destructiveness with
the multitudinous devices, invented for his benefit and here
illustrated, certainly more piscicultural societies and more
game law makers will find renewed fields for their endeavors,
We cannot particularize as to the best things noted in Mr.
Holberton's catalogue, although there is one ““fly book”
which will especially commend itself to anglers, and is, we
think, one of the hest arranged books we have ever seen.
A full description is given of the new glass ball trap for
pigeon shooters, which is an excellent apparatus, which we
—nand Mr. Bergh we are sure will cordially join us—can com-
mend to the notice of amateur shots. Persons dealing with
Mr. Holberton have the satisfaction of knowing that his adyice
as toflies, ete., can be relied upon, as he is a practical sports-
man himsgelf, The price of the pamphlet is 10 cents,

PROFESSOR R, H. THURSTON'S AUTOGRAPHIC TESTING

MACHINE,

We illustrate herewith the latest and most complete form
of Professor Thurston's machine for testing the strength,
elasticity, ductility, shock-resisting power or resilience, and
the homogencousness of metal. The materinl is tested by
twisting, by which is obtained a great rangoe of distortion,
and the most favorable treatment for revealing all the ¢har-
ueteristics of the test piece, The latter is placed between
two independent jaws, one of which is rotated by means of
an arm in the simpler styles, and in the one here illustrated
by a worm, L, and gear, M. The force thus applied is trans-
mitted through the test picce to the other jaw, from which
depends o weighted arm or pendulum, B,  The resistance

month, snother on the left the pame of the month, the

offered by this pendulum (o the foree tending to deflect it

from the perpendicular, causes that force to react upon the
test piece and produce distortion and fracture.  The angulye
position assumed by the pendulum is 0 measure of that foree,
A pencil is secured to the pendulum and is moved when the
latter is thrust forward in a direction perpendicular to the
plane of rotation, by its contact with a guide curve, F, fast-
ened to the frame of the machine. A cylinder, G, is secured
to that jaw which is moved by the gear wheel. The eylinder
and the pencil have precisely the
relative movements of the two ends
of the test piece, so that the length
of the curve, nutomatically de.
scribed by the pencil upon a paper
wrapped about the cylinder, be-
comes 8 measure of the degree of
distortion or of the ductility, and
its height measures the resistance
offered by the materinl, The ma-
terial thus tells its own story, these
elements recording themselves -
multancously and continuously from
the initial point to the point of final
rupture, The diagrams made by
the machine show to the eye at o
glance the nature of the material
tested, and are very charncteristie,
The strength of the material is
measured on the diasgram with a
pocket rule or a pair of dividers,
Any bright boy can make the tests
and interpret the disgrams.

These machines offer facilities for a study of the physical
properties of the materials of construction, and of the man-
ner in which molecular changes are induced by the various
processes of manufacture and of use. They are in constant
use for the tests and researches carried on in the Mechanical
Laboratory of the Stevens Institute of Technology, and have
been supplied to the United States Navy Yard at Washington,
to the Russian and Japanese Governments, and to some of
our leading railroads, iron manufacturers, and scientific in-
stitutions. The apparatus is especially valuable in testing
such metals as cast iron, as it measures extensions which
other machines cannot detect to the hundred millionth of an
inch. It has been used with success in testing car wheel
irons, showing their relative value with accuracy. The pur-
chaser of the machine is supplied with tables by which he
obtains accurately the percentages of elongation, and with
instructions giving the methods of deducing the strength,
elasticity, homogeneousness, and other gualities.

The machine iNustrated was designed and made entirely
Dby the students of the class of 1876 of the Stevens Institute
of Technology, and was exhibited by them at the Centenninl
Exhibition. It received the award of the judges. The
earlier forms received the gold medal, the highest award at
the Exhibition of the American Institute, 1874 and 1875, and
the medal of the Cincinnati Exhibition of 1875. The machine
is manufactured in the workshop of the Mechanical Labora-
tory of the Stevens Institute of Technology, Hoboken, N. J.,
and by Messrs. William H. Bailey & Co., of Salford, near
Manchester, England.

ARG

The Speaking Telephone In New York.

Professor A. Graham Bell recently exhibited his telephone
at Ohickering Hall, in this city. Wire communication was
established with New Brunswick, N. J., adistance of 83
miles. The lecturer in his first discourse explained tho laws
of sound, and afterwards the members of the audience were
afforded opportunities to converse with Mr. Watson at the
other end of the line, Small instruments were used, and the
soundproduced was not generally audible throughouttho hall.

bl
—

¥all of & Court House.

A now court house, nearly completed in W@"!‘o;m'
rocently fell down, killing ten men and wounding fourteen.
The dome was 110 feet from the ground, and WNPPM
by iron colamng, which in turn rested on abrick wall. Tho
lntter was not constructod of suficient strength to hold up
the superineumbent weight, Tt accordingly gave way, and
was followed by the entire dome and roof, leaving little
more than the four walls of the edifice standing,
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THE FOUNTAINS AT ARANJUEZ.
About thirty miles to the south of Madrid, the capital of
Spain, lies & princely domain surrounding « magnificent
country mansion. This is Aranfuez, the summor residenco
of the King, [t was designed and constructed under the
direotions of Philip the Second, and is reached by a well
constructed rond connecting it with the capital, a8 well as
by the Madrid
and  Alicanto
rilway. Tho
palace of Aran.
juez contains
many noble
works of art;
but the chief at-
traction to na-
tives as well as
visitors is the
park, with it
ornamental gar-
dens and foun.
tains.  Our en-
graving  repre.
sents the Triton
fountain, which
stands ina shady
and secluded
spot. The ar.
rangement  of
the water jets
and of thebronze
and marble
sculpture is ex-
ceedingly artis-
tic and effective,
Broad double
avenues of elms
traverse the
park, leading to
the center; and
the walks are
lined with box
and laurel
hedges. The pur-
ple buds of the
cactus and aloe

stand out against THE TRITON FOUNTAIN IN THE PARK AT ARANJUEZ

the green of the
rare shrubs; and the air is filled with the fragrance of the
orange blossom.

-

CALIFORNIAN SEA LIONS.
Of the family of phocida or seals, the ofarie, comprising the
so-called sea lions and sea bears, are especially interesting.
Like most members of the seal family, they are easily tamed,

and are affectionate and docile; they can be taught to sit

up, to bow, to kiss the hand, and to perform many tricks
Many of our readers have probably seen the southern sen

lions (otaria jubata) in the Zodlogical Gardens in Lon

and their eyes are large, full, and expressive. The jaws
display, when open, formidable teeth Their snouts are fur-
nished with long drooping, silver-white bristles. They are

don, and algo the northern or Colifornin wen Nons (otaria | found along the consts on the Northern Pucifie Ocean, from
Stellerd) in the Thiergarten at Hamburgh, Germany, The
sea lions in Central Park, and at the ;\qu:urium' in this
city, are of the latter species; and the intelligence and affee

tion for their keepers which they manifest, and their efforts
to raise themselves out of the tanks of water in which they
are kept, in order to reach their master, are very amusing.
Ourillustration shows the specimens in the Hamburgh collec-
tion above mentioned, the animals being quite young, The
males of this genus are about 5 feet long when fully grown,
and the females about 4 feet. They yield fur of a golden
brown color. Their ears are small, pointed, and pendent,
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Behring's Straits to California and to Japan, and are
bunted for their fur, a8 well as for their flesh, which is
a favorite article of diet in the Aleutian Islunds Our
readers will at
once notice the
comparative
smallness of the
headsand length
of the necks, the
latter being
clongated at
will. The
prominence of
the shoulder
blades gives
them a hump-
backed appear-
unce. They are
much more agile
than would be
supposed from
their size and
weight, and they
move lightly
and gracefully
through the wa-
ter. Their bodies
are very flexible,
and they can
scratch their
heads, as dogs
do, with their
hind paws.
Their bellowing
can be heard at
a great distance,
and the males
are fond of ex-
hibiting their
vocal powers;
the sound is dis-
agreeable, re-
sembling the
ery of a child
in distress, although, of course, it is much louder.
e —— :

IN a recent lecture on heat, delivered at the Royal Institu-
tion, Professor Tyndall described an invention of Mr. Sie-
mens to detect the oxidation of telegraph cables. It indi-
cates the heat that the oxidation occasions, and thus shows
to what extent the rust is forming. It is chiefly of service
with cables coiled in tanks.

———
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The Dostruction of the Young Locusts,
The Commissioners seleoted by Congross to investigate and
on the best means of destroying and preventing the
mvages of the locusts have fssuod their first ** Bulletin,” un-
der the auspices of the Interior Dopartment.  With gentle-
men of such ability as compose this Commission, our agri-
culturists may have reasonable hopes that a remedy may be
found for relieving them of the obnoxious and dostrucl!w
enemy of their crops. The present number has cxclumt'v
referonce to the destruction of the yonng insects which will
0 largely, the Commissioners stale, occupy tho attent
our Western farmers for the next two months. Tt Is to be
followed by a second number, on the natural history and
habits of the species.  The report says:

“The only feasible way of now destroying these is to plow
them deeply under whore that ispossible.  The plowing will
be effectual according as the soil is porous or tenacious, and
according as the surface is afterward compressed by harrow-
ing and rolling. Al other things being equal, a plowing of
4 to 6§ inches will prove more effectual, if the ground be sub-
sequently harrowed and rolled, than deeper plowing with no
subsoquent comminution and compression. We advise the
farmers in the locust region to supply themselves with early
ripening seed corn, and to prepare to grow more leguminous
and tuborous crops than is the custom.  But as the principal
struggle during the next two months will be with the young
insects, we devote this bulletin more particularly to the best
meansof overcoming them, Heavy rolling, where the sur-
face of the soil is sufficiently firm and even, destroys o large
number of these newly hatched young, but is most advan-
tageously employed when they are most sluggish and inclined
to huddle together, as during the first eight or ten days after
hatching, and in the mornings and evenings subsequently.
They then drive almost as readily as sheep, and may be

burned in large quantities by being driven into windrows or |

piles of burning hay or straw. They may also be killed
with kerosene, and by means of flattened beating imple-
ments, wooden shovels being extensively used for this pur-
pose in Europe. But to protect the crops and do battle to
these young locust armies, especially where, as was the case
in much of the ravaged country in 1875, there is little or no
hay or straw to burn, the best method is ditching. A ditch 2
feet wide and 2 feet deep, with perpendicular sides, offers an
effectual barrier to the young insects. They tumble into it
and accumulate, and die at the bottom in large quantities.
In a few daysthe stench becomes great, and necessitates the
covering up of the mass. In order to keep the main ditch
open, therefore, it is best to dig pits or deeper side ditchesat
short intervals, into which the "hoppers will accumulate and
may be buried. Made around a field about hatching time,
few "hoppers will et into that field till they acquire wings,
and by that time the principal danger is over, and the insects
are fast disappearing. If any should hatch within the in-
closure, they are easily driven into the ditches dug in differ-
ent parts of the field. The direction of the apprehended ap-
proach of the insects being known from their hatching lo-
cality, ditching one or two sides next to such locality is gen-
erally sufficient, and when farmers join they can construct a
long diteh which will protect many farms. We have not a
doubt but that with proper and systematic ditching, early in
the season, when the insects first hatch, nearly everything
can be saved.  Where water can be let into the ditches so as
tocover the bottom, they may be made shallower, and still
be effective, A ditch 8 feet wide, unless correspondingly
deep, will be more apt to permit the escape of the insects
when once in than a narrower one, In hopping, the more
perpendicular the direction the insects must take, the shorter
will be the distance reached. Of course, the wider the
ditch, if it be correspondingly deep, the more effectual will
it prove. In exceptional cases, when the locusts are nearly
full grown and the wind is high, so a8 to assist them, even
the two feet ditch loses much of its value,

*“Next to ditching, the use of nets or seines, or converging
strips of calico, or any other material, made after the plan of
a quail net, has proved most satisfactory. By digging a pit,
or boring a post auger hole 3 or 4 feet deep, and then staking
the two wings so that they converge toward it, large num-
bers of the locusts may be driven into the pit after the dew
is off the ground. By changing the position of this trap,
much good can be done when the insccts are yet small and
huddled in schools. But all modes of bagging, netting,
crushing with the spade or other flat implements, and burn-
ing, which can be employed to good advantage when the in-
gects first hegin to hateh, become comparatively useless when
they begin to travel in concert over wide stretches of land.
The same may be said of all the mechanical contrivances to
facilitate the destruction of the fnsects: they are useful if
used in concert in a given neighborhood soon after the young
hateh, but subsequently do not compare to ditching. There
are a number of contrivances that have been more or less
successfully used, but we cannot treat of all of them in de-
tail.  'We shall, rather, at this time, content ourselves with
descriptions of a few, which will illustrate

be kopt in view. Those used in Minnesota, so far as we can
learn, are applications of ono principle, namely, an open-
mouthed bag, drgged by hand or horse power, We have
£cen & very large one that would take from eight to twelve
bushels of pupm per day; but this was after the insects had
been pretty effectually fought by burning and otherwise. It
was very effective,  Its owner proposes to place his whole
dependence on it next year. Tt had ono addition over others
that we thiok valuable. It ran back 10 feet or more 1o o bag
und near the rear end two or three squure feet of cloth luui

jon of | used as framework for the mouth of the net, one fort

the principles to |
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Ibeon ent out and roplaced by wire gauze. This gave a chanco
! for the air to draw through, and as the locusts worked to-
ward the rear end they made townard the light shining
'lhrough the wire, This maohine was rigged on cart wheels,
!lmdlhc only expenso was in getting three long poles from
the woods, and in purchasing about forty yards of cotton
muslin,
« Major J. @, Thompson, of Garden City, Minn., has used
with satisfaction a net made as follows:
“*PTwo pleces of common batten about 16 feet lonf were
1e bot-
tom and one for the top, From the end of the bottom piece
| a wooden shoe of the samo materinl ran back sbout 6 feet to
| steady the trap and serve a8 a runner,  To the rear ond of
[ this shoe o similar picce was fastened by a hinge, and ran
forward and was fastened to the top piece of the frame, 50
that the mouth of the trap would open and shut like o jaw.
To hold the mouth open, two short upright posts were fost-
| ened to the top piece Ly  hingo, and rested upright upon the
| bedpiece.  The net itselfl was made of cotton cloth for the
bottom, and the top was made of mnwuitn_lwuing. The
{ mouth of the net extended 16 feet from one side of the lmr
[ to the other, and the not ran back about 6 feet to a point with
{ & hole at the end to let out the insects collected. A boy ten
[ yoars old ean draw one end of this net, nm! by the use of it
| Major Thompson saved one picce of wheat.
| Similar machines have been drawn by horses hitched to
'onch gide of the trap, being 12 to 16 feet apart. The horses
sorve the purpose of driving the locusts inward toward the
mouth of thenet. There have been many forms of these ma-
chines, but all on the same general principle.  In Colorado,
| also, machines have been used to good advantage, most of
| them having for their object the burning of the young in-
|sects. Mr. J. Hetzel, of Longmont, uses a burner drawn by
{horses. It is 12 feet long, 2 to 2} feet wide, and made of
iron, set on runners 4 inches high. Anopen grate on the top
of the runners is filled with pitch pine wood, and a sheet
| covers the grate to keep the heat down. The grate is gener-

:

i
I
ally made with a network of heavy wire, such as telegraph
| wire. Two men and a team will burn 10 to 12 acres a day,
| and kill two thirds of the insects, but it requires a hot fire.
| Mr. C. C. Horner gives in the Colorado Farmer the following
more detailed description of a machine which works on the
same principle:

« ¢ Tt consists of three runners made of 2x4 scantling 3 feet
in length, to be placed 6 feet apart, making the machine 12
feet wide, runners to be bound together by two flat straps or
bars of iron (the base being 12 feet long). Across the top,
bars of iron hold the runners firmly together and form a
frame across which wire can be worked, to makea grate to
hold fire. The upper part of the runners should hol-
lowed out so that the grate may glide along within 2 inches
of the ground. A sheet iron arch should be set over this

rate to drive the heat downward. This machine is very
ight, and can be worked with one horse. Piftchwood is best
adapted to burning, and can he chopped the right length and
size and left in piles where most convenient when needed.
This machine is intended to be used when the little "hoppers
just make their appearance along the edge of the grain,
going over the ground once or twice each day, or as often as
necessary to keep them killed off.  The scorching does not
kill the grain, but makes it o few days later. Thisis certain-

ly the cheapest manner of getting rid of this pest, as well ns
the most effectual.’

“Mr. Rufus Clark, of Denver, according to the same
paper, uses a piece of oilcloth 9 to 12 feet long and 6 feet
wide. One side and each end are secured to light wooden
strips by common carpet tacks, and the corners strengthened
by braces. The oilcloth is smeared with coal tar, purchased
at the Denver gas works at $7.50 per barrel, and the trap is
dragged over the ground by two men, a cord about 10 feet
long being fastened to the front corners for that purpose.
The entire expense of the trap’ is about $3.50; and as it is
light and easily handled, it will be found serviceable on small
as well as large farms. Zinc, instead of oilcloth, has also
been used for the same purpose. When the insectsare fam-
ishing, it is useless to try and protect plants by any applica-
tion whatever, though spraying them with a mixture of kero-
sene and warm water is the best protection we have tried,
and will measurably answer when the insects are not too nu-
IErous Or ravenous.

“The best means of protecting fruit and shade trees de-
serve separate consideration.  Where the trunks are smooth
and perpendicular they may be protected by whitewashing,
The lime crumbles under the feet of the insects as they at-
tempt to climb, and prevents their getting up. By their
persistent efforts, however, they gradually wear off the lime
and reach a higher point each day, so that the whitewashing
must be often repeated. Trees with short, rough trunks, or
which lean, are not very well protected in this way. A strip
of smooth, bright tin answers even better for the same pur-
| pose. A strip 8 or 4 inches wide brought around and tacked
to a smooth tree will protect it, while on rougher trees a piece
of old rope may first be tacked around the tree and the tin
tacked to it, s0 asto leaye a portion both above and below.
1 Passages between the tin and rope or the rope and tree can
i:hcn be blocked by filling the upper area between tin and
{tree with earth, The tin must be high enough from the
 ground to prevent the 'hoppers from jumping from the lat-
ter beyond it; and the trunk below the tin, where the insects
colleet, should be covered with some greasy or poisonous
substances to prevent girdling. This is more especially ne-
cessary with small trees, and kerosene or whitewash having
| Paris green mixed with it will answer as such preventives.
| One of the cheapest and simplest modes is to encircle the
;lrcc with cotton batting, in which the insects will entangle

their feet, and thus be more or less obstructed. Strips of
paper covered with tar, stiff paper tied on g0 as to slope roof
| fashion, strips of glazed wall paper, and thick coatings of
| 5ot s0ap, have been used with varying success; but no ¢s-
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!mmwl equals the bright tin. The others require CONMan
watching and renewal, and in all cases coming under om
| ohseryation some insects would get into the trees, so gy g,
require the daily shaking of these morning and evey
This will sometimes have to be done, when the bulk of hy
insects have become fledged, even where tin is used, for o
certain proportion of the insects will then fly into the trees,
| They do most damage during the night, and care should pe
| had that the trees be unloaded of their voracious freight jus
i before dark. Most cultivated plants may be measurably
| protected from the ravages of these young by good cultivy.
| tion and a constant stirring of the soil. The young have an
| antipathy to a loose and friable surface, which incommodes
them and hinders their progress, and they will often leave
guch a surface for one more hard and firm.  Finally, though
ingisting on ditching and the digging of pits, as, all things
congidered, the best and most reliable insurance against the
ravages of the young locusts, we would urge our farmers to
rely not on these means alone, but to employ all the other
means recommended, according as convenience and oppor-
Itunity suggest, Another method of destroying the young
has been proposed and to a certain extent adopted. It prom-
ises, if carried out effectually, to beof much advantage. It
is to protect the prairie grass from fires until spring, and, af-
ter the bulk of the eggs are hatched, to simultaneously burn
over the entire neighborhood, township, or county, oras far
as the combination may extend. This requires concerted
action and considerable watchfulness, but if carried out rig-
idly will destroy a very large number of insects, and has the
advantage of being inexpensive. It is inapplicable on the
cultivated grounds, but applies to the areas where the other
measures are least effective,

“One of the most effectual means of destroying the
young locusts, and one which is too often overlooked because
its effects are not so directly apparent, is the preservation
and multiplication of the native birds. Without undertak-
ing at this time to specify the species which should be espe-
cially protected, and about which there is yet some difference
of opinion, we feel warranted in stating that until the use-
less species in this respect are distinguished from those that
are beneficial, it is best to protect all insect-eating birds; and
if the laws of the State are insufficient for this purpose, let
communities, townships, and counties use all their lawful
powers therefor. Chickens, turkeys, and hogs devour lo-
custs in immense quantities, and thrive during years of lo-
cust invasion or whenever these insects abound. Prairie
chickens and quails devour them with avidity, and even hunt
for their eggs; swallows and blackbirds pursue them unre-
lentingly; the little snow birds devour great guantities of
eggs when these are brought to the surface by the freezing
and thawing of the ground, and the same may be said of al-
most all birds inhabiting the western country in winter.
The good offices of birds were everywhere noticed in 1875.
Professor F. H. Snow, of Lawrence, Kan., found the young
locusts in the gizzards of the red-headed woodpecker (melan-
erpes erythrocephalus), yellow-billed cuckoo (coccyzus Ameri-
canus), cat bird (mimus Carolinensis), red-eyed vireo (vireo
olivaceus), great-crested fly-catcher (myiarchus erinifus), and
crow blackbird (quiscalus versicolor),species that had not been
noticed to feed on them before. The shrike or butcher bird
impales them on to thorns and other pointed substances;
and a number of other birds, as well as reptiles, such as
toads, frogs, and snakes, feed upon them. We therefore
strongly recommend the raising of as large a number as pos-
sible of hogs and poultry, both as a means of utilizing and
of destroying the young locusts.”

The States of Missouri, Kansas, and Minnesota have
passed laws granting bounties for capturing and destroying,
or otherwise preventing the increase and ravages of the
grasshopper. il

The Effect of Tobacco on the Human System,

In the fourth annual report of the Michigan State Board
of Health, Dr. Scott relates something new in the influence
of tobacco on the human system, as follows:

“There has come under my notice for several years, but
more particularly during the last two years, a kind of rheu-
matic condition of the walls of the chest. The patient
complains of a dull heavy pain in the chest walls. The dis-
case in a large majority of cases isconfined to theleft side.
The pain is circumseribed and limited to a space of not more
than two inches in diameter, just below and a little to the
loft of the left nipple. At times the pain is very severe, and
always constant day and night, when the patieat is awake.
I have investigated the disease to some extent, and find it to
be more common among tobaceo users, especially those who
use the weed to excess. Patients suffering from this com-
plaint invariably come to their ian with the beliel
that they have heart trouble. I have not found signs of or-
ganic lesion in any of the cases that I have ned, but
there does exist in some of them what might be called *irri-

these cases are the result of intemperance either in the u
tobacco or other stimulants, for thereason that, when the
tient abstains from the use of them for a short time, his

ceases and his condition improves, In one
patient abstained from the use of tobacco for!
the pain entire.  ceased; but at the end of
gentleman recomme. d the use of tobacco,
weeks' use the old pain ;ciurned with all
cerfain that quite a number in this vici
treatment for heart disease, when, if they

tobacco using, they would speedily recover,”

table heart’ I am convinced that mgmtunmb!j::_ G
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YORK ACADEMY OF SCIENCES. most worthy of study by biologists. The speaker exhibited
section of the Academy of Sciences held | a drawing of the penietllivm glavows magnified, also of a drop
m at 64 Madison avenue, Mon- | of blood from a patient that died within 48 hours with small-
, May 14, 1877, Dr, J. 8. Newberry, President, in | pox; the latter viewod under a mioroscope was ns lively as a

e pond full of fish. The similarity of the two forms was
r Newton, E.M., exhibited some plates illustrat- | quite remarkablo, Y = ¥y l

F0 % N ’
mw of the Black Hills, The President | Noarly the entire food of plants s derived from the air.
spoke tbtdlm on the part of Congress to appropriate ! It must be the refuse of the animal world, things which are |
sufficient funds to pay the cost of their publication, thus | burtful to animal life, Weall know that the conntry, where

for the ScresTivic Asenioax Surrnesmest, and for both
papers, as the subweriber may desire:

POST-OFFICE MONKY ORDERS FROM TIHE FOLLOWING COUN-
TRIES AT PRICES ANNEXED, WHICH COVERS POSTAGE,

g , ' | ScexTone
Yy pm'c..hmv e e | Berewrivio Somxrorie | AWERICAN
for one year's subscription, | Awgmcaw, | Aszmcax | acd

including the postage, SUPPLEMENT SUPPLEMEST
‘ 4 .

mma the exponse of this very useful and prac- | vegetable life predominates, is more healthy than the town. i i
tical survey upon Mr. Newton and his colleagues. Mr, Tyndall has shown the presence of minute organisms in the | AUSLTIS. .. .cooiiianns | 8. Florins 0 13 20
Nowton will xoon return to the Black Hills to finish the sur- !dr. and how they can be developed into larger forms, This Belgium.............. Francs 20 30 45
vey begun by him and Mr. W. P. Jenney last scason. | Island was, In its primitive state, a most beautiful place, and | Denmark .............. Kroner 15 2 35
U!-O. Chamberlain exhibited a specimen of the new min- ) now how changed! Nature is for ever dethroned, the rivers France................ Francs 20 30 46
te—from El Pasoz county, Colorado. This are encroached upon and polluted, watercourses are cut off; German Empire. ... ... RM 16] 25 87
mineral contains 18 ingredients, including titanium, tanta- the supersaturated soil gives off these germs of disease which Great Britain ... ..... Shillings 16 | 24 6
lum, copper, ete. It is micaceous, but the laminm are not | make it as bad as the Roman Campagna. Central Park has Holland ......... .. RET| D PR 14 21
flexible; it is of a yellowish color, and in powder looks like become a mass of shrubbery through which no winds can Italy ..ooooviiniiiiin. Francs 20 20 46
M-}-mld. Also specimens of analcite with apophyllite, 'hlow, and is dotted with pools of stagnant water., Let this | Norway ..., vereaven Kroner 156 2 5
from Lake Superior. | be remedied, and let botanists plant there those trees which | Russia .......... casase Roubles 5 8 1
The first paper of the evening was entitled | are capable of consuming most of these poisons, and let our Sweden ..... ., beanone | Kroner 15 23 L
! citizens aid to destroy the poison by the same means. The Switzerland ... ...... Francs 20 30 46

THE RELATION BETWEEN MALARIA AND VEGETATION, Q:penker concluded iv r : l
«l by pointing out on maps that, where

us shown in the vicinity of New York, by Genoeral Egbert 'fevers most abound, there have formerly been watercourses, |
L. Viele. The speaker began by stating that in his plan of and showed that the Roman fever was likewise brought about |
Central Park, which hemade twenty years ago, he made a | by the destruction of drainage systems and watercourses.
botanical garden one of the features of the Park. It was| A somewhat spirited discussion followed, in which Dr.
thrown out then, but now it is proposed to do what he then  Newberry remarked that the globulus and the other species
proposed. He next spoke of the drainage of the city, and of ewcalyptus known to us at present, are not sufficiently
exhibited a map showing the ancient watercourses. Many | hardy to endure our climate, but expressed a hope that the
of these stroams, he said, were supplied from perpetual | mountainous portions of Tasmania might yet give us a more
springs, which will continue to flow until the end of time, flm'dy species, or that those known may be graduaslly accli-
yet no provision has been made to carry off the water of matized to our latisude by beginning to cultivate them further
these springs; the city is absolutely without drainage. He  south.

had hoped that a botanical garden inthe Park would devel-| Mr. Alfred R. Conkling then read a very interesting paper
op certain plants that have the power of neutralizing the | on the

injurious effects arising from want of drainage. At that GEOLOGY OF LAKE TANOE AND VICINITY,

time 70,000 species of flowers and trees were growing in the | illustrated by a large blackboard map. The region about
Park, most of them being kept browsed down to 6 inches or | this lake seems to be an exceedingly interesting one. On the

~ sume the refuse of the animal life,

a foot. The relation between plants and animals was next
referred to; and much credit given to the researches of Tyn-
‘dall, Huxley, Darwin, Pasteur, Bastian, and Haeckel. The
opposite views of these investigators had promoted research
and had been of great benefit, but much still remains un-

east side, near Carson City, are several hot springs with |
water at temperatures of 111" Fah. to 120°. The formation |
i8 quarternary. There are several gold mines on the east
gide of the lake, in quartz and granite, and several shafts |
have been sunk. In some of these mines copper mingralsare |

Deposit cither of the above amounts in any of the impor-

| tant post offices in Great Britain or Ireland, or in any coun-
try on the continent of Europe, making the order payable to
| Muxx & Co., New York city, and send us the receipt, with

| the name of the sender, and the address to which the paper
is to be mailed.

NEW BOOKS AND PUBLICATIONS.

How 10 TeACH AccOoRDING TO TEMPERAMENT AND MESTAL
DevELOPMENT; or Phrenol in the School Room and
the Family. By Nelson Sizar. TIllustmated. Price
£1.50. New York; S. R. Wells & Co., 737 Broadway.

Although physiologists generally belleve that phrenclogy has not yet
sottled it=olf Into & fixed sclence, its disciples (uvariably use its theories as
mathematical axioma and undisputed facts. The many instances in which
| its teachings are nullified, by the fino skull dovelopment of many idiots
| and eriminals, have done little to shake the faith of bellevers In the sog-
gestions of Gall and Sparzhelm; and as is usual In such cases. those cele-
brated craniologists would have been surprised Lo find thelr ideas (founded
with apparent justification on the comparison of many heads) resolved
ioto arguments as to the direction of the studies of youth. The volume
before us attemptato do this; and it is llustmted by engravings of varioos
types of heads, from which many poople might deduce a theory thata
man's érrors and vicos are due not to his nmoral nature or his neglect of
self-control, but to the shape of his head.

known. The microscopist knows how close is the resem- also found. At the northern end of thelake is a peak called | o w 1o Rasse Frurrs: a Handbook of Fruit Culture.

blance of plants to animals in the lower formsof life, how
they seem to pass from one to the other. In higher forms of
life, the refuse of one is the food of the other, so that they
mutually sustain each other. An equilibrium of the two is
u necessity for a wholesome state of the atmosphere. The
tendency of civilization and the gravitation of people to-
gether into large cities is upsetting the equilibrium of nat-
ural forces. There is not enough vegetable life here to con-
What are these surplus
elements? They are everything that is offensive to any of
the senses, whether in air, earth or water, indoors or out of
doors, by day or by night. One of the results of this surplus
of animal refuse is malaria. It has been established that
there are present everywhere certain destructive principles
which may at times and under favorable circumstances de-
veolop into malaria, We owe this word mal aria to the Ro-
mans, and it meant with them “Dbad air,”” which is recog-

nized the world over as the cause of disease. The Greeks |

called it miasma, and built temples to Asculapius to void
off its evils. We wonder at their idolatry and ignora-ce,
but our own ignorance is almost as great in regard to its true
character. Malarin implies bad air; minsm, infection float-
ing in the air. Under what circumstances does air become

an agent in propagating such diseases as plague, cholera, |

yellow fever, and smallpox, which have destroyed millions,
and are still at their deadly work? The speaker then spoke
of theusual classification of discases for statistical purposes,
under ““malarial,” ¢ zymotie,” ete., in which malarial em-
braces all those which distinguish one country from another,
one year from another, and which have at times decimated
cities and countrics. He stated that three fifths of all the
deaths in the world result from miassmatic diseases. These
have gone on from age to age almost unchecked and unre-
strained, the avernge death rate increasing. Ho then spoke
of the plague, cholers, smallpox, yellow fever, and their
ravages in historical times; and said that an erroneous im-
pression prevailed that malarial diseases are restricted to in-
termittent fever, chills, and fever and ague, which prevail
wherever drainage is defeetive or the sofil has been disturbed.
People think that these fevers are never fatal, and come to

think of malaria as something we can endure and become |
i In a letter before us, from Leeds, England, the writer

accustomed to, There were 80,000 deaths in this city last
year, more than half of which were due to malarial discases,
He next referred to the three chief theories held by physi-
cians in regard to malarial diseases; first, the gaseous theory,
that they are due to certain gases; secondly, the vegetable
theory, that they are due to germs; thirdly, the specific
poison theory. Malaria has a history, a geology, a botany,
n chemistry, o topography, a geography; yet all these have
fulled to explain it. It is hoped that the new science of bi-
ology will do more for it. Muny of these discases attack a
person but once, and are contagious; o certain time elapses
between exposare and the development of the disease. They
generally run & certain longth of time. Thoese are called
noute specific disenses, Could any gas do thist We know
none with such power.  The theory of upecific poison only
substitutes s general term und explains nothing, but only ro-
moves the question  step furthor. The vegetable theory s

Mount Rose, 1,082 feet high. There are two other outcrops |
of igneous rocks on the east summit, one of which is called

Shakespeare's CIiff, from the grouping of lichens on oneside,

which resemble that famous dramatist. The other is called

Cave Rock. The lake itself is 21 miles long, and 12 broad

at the widest part, Its depth near the south end is 900 feet,

and increases to 1,645 near the north end. The temperature

of the water is 54° Fah, It lies 6,000 feet above the level of
thesea, On the west side are mineral springs whose waters

contain carbonic acid and sulpheretted hydrogen gases, and

have a temperature of 46° Fah, They are bottled and sent
to Carson City. On the same side are some ridges and |
peaks. Evidences of ancient glacials are sbundant. One of
of these old glaciers was equal to the Mer de Glace. The
paths of several others are murked by morains, In the neigh-
borhood are some small lakes, the basins of which may have
been dug out by glaciers. At the southwestern side is a bed
of graphite. Echo Lake, near by, is so called because there
is no echo there. North of the lakeis a hot spring, the water
of which has a temperature of 132* Fah.

the probability of its being the result of glaciul nction.

Fly Papoer,

B
Thomas Gregg. Illustrated. Price $1.00. New Ym‘i
city: S. R. Wells & Co., 737 Broadway.

This little book is a thoroughly excellent and practical trestise; and it
has our special commendation, not only on account of its valuabdle instruc-
tion to fruit growers, but for its conviacing demonstration of the value of
fruit, to the farmer as & source of a revenue, and to the consumer as an
article of dlet.

A History Axp Haxpsook oF Paorocraray. Translated
from the French of Gaston Tissandier. Edited by J.
Thomson, F.R.G.S. New York city: Scovill Manufac-
turing Company, 419 to 421 Broome street.

M, Tissandier is the editor of our excellent contemporary La Nature,
and one of the best Frenoh writers on popular scientific toples, In the
prosent volume he has bined a history and a useful manual of the
photographic art, the latter of which is exceliently adapted for the
purposes of the amateur. For general perusal, the work can be especially
commended, as it gives In pleasant, readable style, a capital account not
only of photography but of many of the new p for the hanical
roproduction of pictures, dependent on phot pulation. The

bjects of phot lerog: y and ast lcal photography are fully
disoussed. The Mlustrations are numerous and remarkably good ; and an
appendix 1s added, giving many valuablo practical recipes.

o

Inventions Patented in England by Americans,
From April 24 to April 3, 1577, inclusive,
CAnrYIxG WEIGRTS —J. B, Barlow, Sing Sing, N. Y.

Dr. Newberry made a few remarks on this interesting phe- | OHEMTCAL TELEQWANE.—O. A. Bandail et ak, Now York oity.
nomenon of a deep cold lake on the top of n mountain, and | GoxersTrATING SULPHUIIC ACTD.~F. \W. Kalbflelsch, Brooklyn, N. ¥,

Esmeny WHERL.—L P. Brown, Jr., Newark, N. J.

FRED WATER HEATER.—G. Steel, Now York city.
HYDRAULIO LirT, B70.~H, R. Plimpton, Boston, Mass,
JOURNAL BOX AND BEARING.—W. B. Bishop, New York city,

Powdered black pepper is mixed with syrup to a thick
puste, which is spread by means of a broad brush upon
conrse blotting paper. Common brown syrup will answer,
but syrup made from sugar is proferable, as it dries quicker.
For use, a piece of this paper Is laid upon a plate and damp-
ened with water. The paper may also be made directly at
the mill by adding sugar to the pulp, and afterwards }to }
of powdered black pepper, and rapidly working it into a
porous absorbent paper.

i d i —
INTERNATIONAL POSTAL ORDER SYSTEM.

Since the system of interchange of our postal orders with
those of forelgn countries, persons abroad can remit small
amounts to this country safely and without any trouble. It is
agreat convenience to the public to be able thus to transmit
money, and to pullishers it proves especially convenient,

states: “There appoars some difficulty in getting yonr papers |
at reasonable prices in thiscountry. We are at the mercy

of news ngents, who seem to charge what they like. 1 would :
suggest the advisability of your inserting the subscription
price by post, as a means of increasing the clreulation
of the paper to & considerable extent, for it Is increasing |
every day in the estimation of enginoers and others.” Now, |
had it occurred to our correspondent that he could readily

have deposited his pounds or shillings with the postmaster
at Leeds, to be transmitted to us, ho would probably lmve1
done 8o, in place of scolding the news dealors; und lllu)ly|
there are many other intelligent foreigners who would llko'
to have the SoreNTIFIc AMERICAN, but who do not know
how to remit for it. 8o, in accordance with the suggestion
of our correspondent, we annex a lst of prices, In the cur

roncy of different countrios, for the BOIENTIVIO AMERICAN,

Lave BoAT —G. Batos, Massachusetts.
LLING MACHINERY, £10.—~T. D. Jones, Syracuso, N, Y.
’ PROPELLING VESSELS, ¥10.-J. H, Carpenter, New York clty.
RECORDING THERMOMETER, B0, —R, K. Boyle, New York city,
REDUCING OnEs, ¥10.~C. M. Dupuy, Philadelphia, Pa.
RErgIGERATOR CA~J. M. Ayer, Chicago, I
SHIM's BERTH, ¥10.~J. O. Thompson (0of Hrooklyn, N. Y.), London, Eng.

| gtaﬁt ﬂﬁ,\;uirfmu and foreign ‘gatm_ts.

Notice to Patentees.

Inventors who are desirous of disposing of their pateats woald find it
greatly to their advantage tohave them llustrated in the ScsTore Axms-
1wAx. We are prepared to get up first-class wooD EXGRAVINGS of inven-
tions of merit, and publish them In the SCIENTIFC AMERICAN On very

ble terms,

! We shall be pleased to make estimates as to cost of engravings on receipt
of photographs, sketches, or copies of patents. After pablication, the
cuts become tho property of the person ordering them, and will be found

and for publicath

of valne for cireal m other papers,

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED COMBINED COTTON CHOPPER AND SCRAPER,

Ewpson C. L. Bridges, Brick Church, Tenn.—In this machine the frame
to which the hoes or choppers are attached is vibrated by ruitable gear
counection with the transporting wheels, and the said vidbeating frame can
be raised and lowered by a crank shaft, and adjusted forwand or back by
 like adjustment of the aliding frame to which it ls sttached. The scraper,
whkhmindvmdlhem-wb.mhmm
ally by a treadle mechanism,

IMPROVED CAR COUPLING.

Edward B, Middloton, Charfeston, 8. C.~This coupling is composed of
& hook fixed an & rod which slides vertically in suitable bearings in the
dmawhead. When two cars meet, the hook engages with a catch block,
which Ix also fixed on a vertically aliding rod In the opwosite drawbead.
o unver ends of the =ald roda project above the drawheads and are pro-
vided with enlarged heads which are so constructed that they tend to hold
the Mook sud cateh blogk lu proper position, lengthwise with the draw.

| bead.

e B e




IMPROVED DOUNLE ACTING ANTLFREEZING FORCE IUMP.
‘Henry M, Wyeth, Richmond. Ind.—This invention s fntended chiefly to
a"‘lhqd'iqubhm porcelaln lined pump, which shall be
of & simplor construction and less exponsive manufactaro than m:n:om
tofore made. Tt {8 an improvement upon that form of pump in which two
mﬂmm:ﬂw in connection with a single otitlet valye armnged
{n a side pipe which opens into both ends of the cylinder, The Invention
conslsts matnly In casting the pump and the slde plpo Ina singlo pleco,
which secores tho destderatum of cheapness, and with the greator portion
of th sald pipo offset or removed from (he periphory of the oylinder so
A to leave & space botween, which permits the suocessful lining of the
pump with porcelain.
IMPROVED COMDINED CENTER AND CARRIER FOR LATITES,

Charles A. Niehell, Sernton, Pa., asslgnor to himself and P. Frang, of
wamo place.—Thix dovico s #o constructed as to ennble the workman to got
the correct contor of a shift without {ts belng necessary to remove the
work from the lathe more than once, Tt may be adjusted to correapond
with & Joug of & short center. Tt also may be used for gas pipe conters, on
shafta for cutting off the riser, for facing pipes, and as a chuck upon any
kind of alathe,

IMPROVED NUT LOCK.

Joseph C, Wright, Philadelphia, Pa.—The object of this invention is to
construct & nut In sach manner that it may be rigidly held on its bolt,
when set [n position, by [nserting a packing of soft metal or other material
capable of expansion, into a recess cut, punched, or swaged in the face of
the nut in such manner that the packing may havo a direct bearing on the
thread of the bolt,

IMPROVED HOSE COUPLING.

Willlam B. Kilbourne, Aubnrn, Me.—This hose coupling may bo readily
anited. It is not Hable to clog o as to prevent it from being quickly put
together, and the threads cannot be croseed.  The Ings of one part aro

in the recesses in the other part, and the parts of the coupling
guided by the lngs are brought squarely together. A sleeve is then maoved
forwanl and screwed on tho threads of the recessed part by moeans of o
spanner placed on the lugs,
IMPROVED PUMPING APPARATUR,

Wallemar F, Plockross, Fagundus, Pa.—This relates to appamtas nsed
1n pumping oll or water from deep wells, It conalats of & suitably braced
right angled lever, which swings on a pivot between stationary posts, and
Is connected at the end of its horizontal arm with the pump rod, and at
the Jower end of its vertical arm, by means of rods, with any convenlent
motive power,

IMPROVED CORNSTALK PRESS,

Bdgar P. Davis, James E. Davis, and John Fisk, Crote, Neb,—This is an
improved machine for pressing cornstalks, weeds, hay, brush, cte., into
small bandles for fuel. It prosses the material compactly, holds it securely
until bound, and is »o made that one person can be sawing the bundlea
into lengths while another is passing the bands around them,

IMPROVED PUMI,

Michael Cook, West Le Roy Mich.—The object of this invention is to
provide an improved means for giving motion to the piston; also for coun-
terbalancing the same, and for readily removing the lower valve of the
pump without removing the pump from the well. An advantage galnod
by the pecaliar construction of this pump is, that the displacement of
water by the enlarged piston rod rednces the welght of the wator resting
on the piston.

IMPROVED STEERING PROPELLER.

Clemens Uller and Jasper N. Bennett, Columbus, O.—The object hero is
1o provide, as an auxiliary device for vessels already bullt, or to be built,
an improved propelling and steering apparatus, by which the vessel may
be propelled to the right or left, forward or backward, without stopping
the engine. The invention consists of a vortical revolving shaft, with
horizontal paddles that are submerged in the water and turned alternately
into horizontal position by a ¢am of a sleeve around shaft, sald sleeve being
adjusted by s steering lever, in connection with s disk and mtchot device,

IMPROVED FOLDING BOAT.

Jolin H. Bates, Nanticoke, Pa.—This consists in the armngement In a
boat of » folding bottom, folding ribe, and flexible sides, and & removable
mil, seat, and oar lock. A covering of canvas, or other flexible
material, ls attached to the boat bottom by means of nalls, and s secared
10 the ralls at the top of the beat by straps which are engaged by buttons
that project from the rails and from the posts at the bow and stern.  The
boat thas constructed is light and strong, and is capable of being quickly
taken spart or put together, and when taken spart it may be folded to-
pether and packed Iu small compass,

IMPROVED STEAM ROAD WAGOXN,

George W.Wade, Clam Lake, Mich —The track wheels are made large and
with wide flanges upon the Inner sides of their rims, 10 serve as tracks for
MMMMMwmnmthmwmmyhy its own
track e it advances. A power ix applied to the axle, the driving wheels roll
forward upon the flanges of the track wheels, and are all the time rolling
up & slight inclined plane. Should the track whoels, or either of them,
strike an obstrction, they will stop, while the driving wheels will roll up
8 eteeper inclined plane untl] the center of gravity has passed the point
dm,mmmmu-mmuymz over the obstruction,
and the wagno will pass on withoat jar.

IMPROVED COMBINED NOZZLE AND SPRINKLER.

Nell Malmquist, Brooklyn, N. Y., assignor to himself and John Loyd,
New York city.—This fuvention consists in a sprinkler provided with »
#hort tabe fn ite face directly opposite fta screw socket, and having ite
onter Mm-howfmuap.wlm-ublnlu-w.hnu!b
oater end closed. A small marbie Is placed within to adapt the devico for
Urowing water in u solid stream or & shower,

NEW AGRICULTURAL INVENTIONS,

IMPROVED FLOW,

James P, Wilon and Rickard I Wilson, Calhoun, Ga.—~The wings of
M*mnmuﬂ&nmey-u be ralsed out of, and lowered
Into, working powlthon separately or both together, as may be dosired.
They aleos may be ad josted o prevent small plants from being covered or
lajured by having soll thrown opon them,

IMFROVED CORN PLANTER.

Robert Fox, Deerfleld, Iows.—This relstes im
. . provemenis In com
planters; and it conelets in an arrangement of plows on an ad justable shaft,
by turning which the plows are raised or lowersd,

IMPROVED PLOW.

Charies Atkinson, Monterey, 111 —This s an lmproved plow for opening
trenchos and sudmolling. 1t b w0 constracted o i clear (twlf In opening
trenches, and may be readily adjueted to work at any desired depth In the
ground.

IMPROVED DITCHING MACHINE

James L. Slaton and John M. Wadlington, Morganfield, Ky —This Is an
Imnproved machioe for opeoiag ditches of any desired depthy and width, It
may also be userd with sdvantage for grading rads, and for various other

where soll s 0 b moved. The seraper may be mised or

parposce
Jowered by the sdvance of (he machine, sccording s & lever fe operated. |

Scientific Qmerican,

Devioes are provided toJock the soraper in place and hold it down to ita
work In operating upon hard soll. There Is an upper carrior deslgnoed for
use in opening deep ditches to provent the sail, and especially clods and
lamps, from sliding or rolling back, A« the soll reachos the upper end of
the carrier it passes into an fnelined spout, by which it In conducted to the
alde of the diteh,  The spout may bo inelined in elther direetion to deposit
the soll upon either side of the diteh, as may bo desirod,

IMPROVED OHURN DASHER.

John L. Maxwell, Bentonville, Ark,—By suitablo construotion, as tho
daatior (6 mised, the tendency fs (o form a vacuum heneath It This opens
tho valyo and draws alr into the eavity of the handle and the cavity of the
dushor,  As tho dasher §s forced downward the valve Ik closod, and the air
{a forced Into and throogh the milk, This Introduction of alr, and tho
pecullar form of the dashor, throws the milk into violent agitation and
brings the butter quickly,

IMPROVED DITCHER.

Wilbur R. Poet, Viola, Town.—With the bottom cuttor is connected a
rost, supported on any snitable bar, 5o as to allow tho furrow slice to begin
to turn only at some distance from the knives, and thus provent any strain
that might arise from tearing the slice. A turning board Is armnged, cut
and fitting diagonally across the face of the rest, and rising on a gradoal
Interal slant to and above the bars, =o0 that when the furrow slice rises above
the bars it will be thrown over and reversed from Its natural position, and
not meroly turned on end.  The turning board is provided with water chan-
nels to allow the molsture to drip back into the farrow,

IMPROVED SWINGING GATE,

William A, Ohaver, Monmouth, Ill.—To the shorter end section of the
gate is attachod a balancing block, which facilitates the swinging of the
gato Into open or closed position, but which does not entircly balance
tho longer section, so that the latter Is slightly heavier than the block and
shorter section, for bearing, by Its onter and lower end, either on s notehed
block when elosod, or on the ground whon openod, for belng retalnod In
olther position without propping or holding.

IMPROVED PLOW,

William Clore, Rising Sun, Ind,—This invention consints in so constriot-
fog and connecting the share, land side, and colter of n plow, that a close
and firm Joint will be formed, and the parts always maintained In exactly
thelr true relation to cach other,

IMPROVED FLOW.

John M, Looker, Abilene, Kan,—This plow may be readily adjusted for
the different kinds of plowing, and to take and leave land. The invention
conelats in a plow provided with an arrow-head point having its landside
wing projecting beyond the line of the landside of sald plow; and in the
shiare formed solld with the arrow-head point, made nearly flat, and having
the outer part of its forward edgoe curved forward,

IMPROVED FARM GATE,

Orlando F. Fuller, Lamont, Mich.—This is an Improved farm gate that
may be conveniently adjusted at suitable distance above the ground, to
clear the snow in winter, and admit the passage of smaller animals, 1t in
also self-closing by its own weight as soon as reloased,

IMPROVED HOI' DRYER,

Charles A. Sands, Burlington, Kan.—This fnvention conxists of a hop
drying apparatus, consisting of a centrally pivoted box that takes the place
of tho drying floor, The box las & top and bottom of wire gauze, and
hinged end doors that connect with openings in the walls of the upper and
lower stories, for charging and discharging the hops to and from the dryer,
The end doors of the drying box are provided with transverse rnbber
cushions or strips for cloging the space between the walls and the box
when said doors are in & horizontal position, and thereby compelling the
licat to pass through the drying box.

IMPROVED HAY RAKER AND LOADER.

John 8, Hewitt, Wheatland, Mo.—This is a machine that may be attached
to the side of a wagon, which will gather the hay from the ground and de-
liver it to the hay rack carried by the wagon. As the wagon is drawn
forward the machine is set in operation by the rotation of a wheel. The
forward motion of the machine gathers the hay on the tecth of the rake.
An endless apron clevates the hay and  delivers it to another apron, which
carries it laterally to the rack of the wagon.

IMPROVED SELF-RAKE FOR HARVESTERS.

Isaac N. Cherry and Robert N. Cherry, Jersey city, N. J.—The object
here is to provide a mke for harvesters that will deliver the gavels at the
rear of (he machine in compact form for binding. The reciprocating mo-
tion of the ratchet bars, the teeth of which move the griin along the plat-
form, Is continnous, and when a sofficient quantity of grain is carried into
the fingers of the delivering apparatus, they first closo down on the gavel
and then are drawn backward. When the gavel is dmwn from the platform
the fingers fold down and allow it to pass, but afterwand spring up and pre-
vent the escapo of Joose grain. Tho entire mechanism I exceedingly in-
genlous,
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NEW HOUSEHOLD INVENTIONS,

IMPROVED NIGUT LAMY.

Harry W, Huntington, Williamsburgh, N. Y.—This lamp Is provided
with & very small wick tabe, and is intended for burning through the nights
and by the armngement of the wick tube the flame Is located ata distance
above the ofl, so that the ofl ls not heated and gas Is not generated, and, con-
sequently, danger Is avolded. By the use of a chimney of sultable length
smoking Is avolded without nslng many of the devices common to larger
and more complicatod burners.

IMPROVED SPITTOON.

Plerre Célestin Ste, Marie, Montreal, Csnada.—This spittoon bs composed
of two parta, so constructed and fitted together that when the spittoon Is
overturned Itx contents aro received by the upper part thereof, thoreby pre-
venting solling of the floor or carpet.  The spittoon is sapported upon
casters, whose stems or plvots are fitted In sockets formed In ornamented
bases or enlargements of the base rim of the spittoon,

IMPFROVED COMBINED DESK, WASHSTAND, AND NLACKING
CASE,

Alexander O, Kirkwood, Yonkers, N, Y,—'This conelsts In the comMlua-
tiom, In & single pleoe of furitare, of & desk having & convenlent recopta-
cle for books and papers, & washatand having a convenlent reservolr for
water, a statlonary bowl, an adjustable mirror, and a closot for towols, ete,,
and also a towel raek and & blacking ease, which contalne s folding rest
for the foot and a place for the biseking snd brush,

IMIROVED SPFRING BED BOTTOM.

John 11, Palmer, Warren, Pa. - This pring bed hottom Is so Lrocted
that the springs may be convenlently sdjusted aceoniing to the welght they
may bave (o support, that the mils may be brsced a galnat the pall

of the springs, and that the springs may be kept In proper position when
under pressure, In i, plates are provided with single or double notohed
fanges, aod made in two parts, with their adjncent ends Inclined 10 canse
themi 1o meet at an angle, In eombination with the frame and springs of &
bed bottom and couplings, formed of two short rods, are righdly connected
by an arm, In combloation with the springs,
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IMPROVED BTOVE MAT,

Christian A. Relmers and Johin €. Branch, Davenport, Tows.—Tho wooden
body of the mat is covered with a zine sheot which Ix spun over its elronlar
edge, In order to form n ralsed rim on the zine a boad I8 spun, or other.
wise formed, on its npper side, near the edge of the mat, and a rod or stong
wire is Inld In the groove (on the under side of the 2ino) to prevent the besd
being Indented or finttened by blows or prossire,

IMPROVED VEGETABLE SLICER.

Joseph T, Alfred, Rosbach, Town.—This conslets of a frame contalning
a pivoted and grated support on which to place articles to be cut, and in
sorles of kolves arranged tangentinlly to a cirele described from the plyot
on which they swing, and which pars betwoen tho bars of the support,
Tho whole is supported by a frame, to which nre attached roceptacies for
tho articles to be cut, and for the slices out by the apparatas.

IMPROVED ENIFE AND FORK CLEANER.

Albert E. Van Horn, Sebewaing, Mich,—This connlats of an inclined
rcouring table with side rims, having a till or receptacle at the lower end
for tho sconring powder. A leather strap Is strotehed on fork-shaped
support for facilitating the cleaning of the forks,

IMPROVED DOOR CHECK.

James B, Everest, Yonkers, N, Y.—This consists in a spring of pecnliar
¢hape made from a single piece of spring wire; the objoct being to provide
an Inexpensive and simple device that may be readily placed under doors
of every description for holding them in any desired position,

IMPROVED TABLE EASEL,

Chrietine Fisher, Salisbury, N. C.—This casel Is adapted to the use of
architocts, civil engi , and others, and s #o constructed that It may be
adjusted to have a level top, or to give its top any desired inclination, and
to enable paper of any desired length to be used, holding the part being
worked upon smoothly and firmly.

IMPROVED BUTTER AND FRUIT JAR.

Charles A. Sands, Burlington, Kan.—This improvement consists of o
butter and fruit jar having o bevelled Hd seated by an Interposed rubber
gasket on the tapering top edge of the jar, and being socured by o rubber
band lapping over the lid and the recossed edge.  The bottom edge of the
Jar has aléo a circnmferential recess with o rubber band extending into the
recossed part and lapping over the bottom edge, to produce, in connection
with the top band, protecting cushions,

IMPROVED ARM REST.

Philo R. Wago, Rockport, Mo.—This is a novel deviee to be attached to
a desk or table for supporting the arm while writing; and it can be adjusted
to the required height to suit books of different thickness. In working on
large whects of paper or maps covering the whole desk, it is used to widen
tho desk, thus making it convenient to write on the extreme lower edge of
the sheet. Tt al=o can be used with equal advantage in any position which
the writer may assume.

et

NEW MISCELLANEOUS INVENTIONS.

IMPROVED AWL.

George P. Harley, Allendale, S. C.—By this Invention leather may be
stitched together with rapidity and facllity, It has a recess and hook back
of the peint, and tapering side channels running from tho recess to the
point, y
IMPROVED CARD HOLDER.

Honry J. Horbert, London, England, and Edward R. Wilbur, New York
city.—This Is an improved device for holding businoss cards, adapted to bo
hung upon a wall, and #o0 constructed as to display s card, The chief
feature of the invention 1 n hinged card receptacle, and a case therefor,
The rear side of the recoptacle is provided with a welght or spring, to draw
itclosed when released, after having been opened.

IMPROVED WP,

George P. Overin, New York city.—The core Is formed of one or more
strings of gut, and is stiffened and filled ont by mttan sections. Hitherto,
the rattan sections have not been used with the enameled surface, as the
pith only has been employed; but, by this method, the nataral strength
and elasticity of the outer or enameled snrface are retained snd utilized,
IMPROVED COPY BOOK.

John W. Manning, Cambria, N. Y.—This consists in an armngement of
movable copies, and in an improved method of fastening the same In the
book, which facilitates the operation, so that the copy books may be
readily made. ‘The copy slips are of the same length as two of the pages
of the book, and are folded In the center and placed on the threads and
wire. The copy is moved down the page, so s to cover each lino as it Is
written, #o that the scholar imitates the copy and cannot follow the ling
he has previously written. I

IMPROVED FILTER RACK.

Byron Fenmer, Westfield, N. Y.—This conslats of a filter mck made of &
lower hook to the top and bottom of funnel,

IMPROVED FRUIT DRYER.

Samnel Myers, Adamsborough, Tnd.—This consists In novel means em-
ployed to pass a current of dry heated alr over fruit until it Is completely
Mﬁmmmwhm&wuwui—“
by contact with frult on Jower shelves to come afterwand In contact
with that on the upper shelves,

James MeCormick, Glidden, Towa. —This Invention consists in & saddle-
tree made fu two parts having lugs formed apon their upper ends, halved
to each other, and provided with teeth to mesh fnto teeth formed spon the
under wilo of the base of the water hook. The Jugs are perforsted to re-
celve the screw by which the said parts sre firmly locked together. Upon
the rear end of the screw is formed & loop to receive the back steap, and.
which also serves as a handle for rerowing the sakd screw in and out. The
tree may thos be adjusted to it the horse's hack.

IMPROVED MANUFACTURE OF SPEOTACLE TEMPLES AND
JOINTS,

Joint pleces by forming them solid together, of In one plece.
e patont,

IMIPROVED TALKING AND ORYIXG DOLL.
William A. Harwood, Brooklyn, N, Y,—Tho object of th
to provide a sound-produciog attachment to be applied o
dolia, which raay be blown by the mouth to fmitate voeal #o

IMPROVED I0E BOX ATTACHMENT FOR

tracke,
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@ linefor wach insertion. U
 lines, One Dollar and @ Helf perline will be charged.

Srcientific gmtritau.

hisaharply potnted snoat to his tall, which is quite bashy, |

Patent or State rights for sale. For deseription and
torms, address the inventor, A, Ploiffor, 19 Ave. A, N, Y.

; m Hammer, —Patent (dated January 9,
b Alex. Mount Auburn, Cam.

_Patent for wale.—Entire interest fn Self-

MY patentoo must sell for cash. Dox 143,
Meserole, Manufacturers of Rleo-
l.l.hv-u-wv:.lodm N ooy

il 5 St N. Y. Experie
The Eclipse Engine, See Sciontific American, Feb, 17,
1577, Highest Centennial Award. ©. Sperry, Agent,
‘Westbrook, Conn . -
New Lathe Attachments, sach as Gear Cutting, Tw
and Splino Rlotting. w.r.umumm-.’
.’m-w:.mm Bt:hlimug Machin.
..‘.‘M_ .mh - L. Ashmead, 1235 N,
Silk, Cotton, and Flax Strength Testers, from 1 Ib, to
12 Ibs. Manufactured by N
ey by Norris, Steam Gauge Maker,
Engines, 1§ t0 5 H. P. Geo. F. Shedd, Waltham, Mass.
Gas lighting by Electricity, applied to public and pri-
vate bulldings. For the best system, address A.
gart, 102 Broadway, N. Y. Ja o
Power & Foot Presses, Ferracute Co., Bridgeton, N. J.

Saperior Lace Leather, all sizes, chesp.  Hooks and

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

Lead Pipe, Sheet Lead, Bar Lesd, and Gas Pipe. Send
for prices. Bailey, Farrell & Co., Pittsburgh, Pa.

!!'lh.l:e Presses and Jacks, new and second hand.

for and
O L i o e e

Solid Emery Vulesnite Wheels—The Solid Original
Emary Wheel — other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Wu’ﬁ"‘m‘?‘ Hose. Buy that only.

ohoapest. ew York and Pack-
Nm.l-uamnw.n.rw

mﬂm!ﬁ:-m Ib, to five thousand Ibs. In-

for strength and durabdility. Clreulars free.
Pittaburgh Steol Casting Co., Pittsburgh, Pa.

For Solid Wrought iron Beams, etc., sce advertise-
ment. Address Union lron Mills, Pa., for

g Pittsburgh,

Help for the weak, nervous, and debilitated. Chronie
and painful discases cured without medicine. Pulver.
macher’'s Blectric Belts are the desideratum. Book, with
full particulars, mafled froe. Address Pulvermachor
Galvanic Co., 222 Vine St., Uincinnati, Ohlo,

Improved Pat. Friction Hoisting Engines of any
power and style. J. 8. Mundy, Newark, N. J.

Bookbinder's Stock Cutting Machine. Send for Clr-
cular. Frank Thomas & Co., Home St., Cincinnati, O,

Tackle Blocks with our New All-Steel Roller Bushed
‘Bheoves. Semo price as with brass. Penfleld Block
‘Works, Lockport, N. Y.

The Zero Refrigerator was awarded a grand Coenton-
nial medal, Send for book. Lesley, 223 W. 233 St N. Y.

Silver Solder and small Tubing. John Holland, Cin-
clnnatl, Manufacturer of Gold Pens and Pencll Cases,

Mill Stone Dressing Dinmonds, Simple, effective, and
durable. J. Dickinson, 64 Nassau St., N. Y.

Patent Scroll and Band Saws, Best and cheapest In
use. Cordesman, Egan & Co,, Cincinnatl, O.

Best Glass Ollers, Cody & Ruthven, Olncinnati, O,

J. B. will find directions for making an
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brought, an unwilling captive. In sppearance, the dog, 'u.y wore than & degree on an ellipse Is measared from | lars to enable us Lo form & decided opinjon. From your
ot matarity, genorally avorages 2 inches from the tip of l ite conter of gravity, It is measared from the center of | statement, it scems problable (hat the circulation In the

a cirels of which the curve between the pointa measared | bofler Is not very good, and that the water Jevel is not

and In goneral curls up over hisback. e stands aboat | s & part; therefore & dogroe st the equator I8 measured | malntained constant, If this is & correct view of the
12 or 15 inches high, Yils head much resembles the fox In | on & clrole of shorter rdius than at the pole, The | case, you may derive some advantage by introdaciog s
hapo; the ears are xmall, and the entire body is thickly } Jetigth of the degree belag proportional to the radins of | dry pipe, snch aa s nsed on Jocomotives. 2. The pump

covered with beantifully white, stiff halr, that stands | the clrelo on which it ls measured, It will be longest at | on the engine also troubles me occasionally, unless I

more or loss stralght out from the body. ‘This halr is
vory long--In some cases as moch as three inches—cs.
pecially around the bhoad, throat, snd flanks, and glves

than Is really the case,

(2) O. B, V. says: A friend argues that a
cow can at will hold up her milk, that she can purposely
hold it to go dry. Can this be true?! A. The secretion |
of milk by the cow Is wholly Involuntary. Bat it Is
within hor power to provent the flow of milk from the
udder under ordinary clreumstances, It is best that the
animal be relieved of her milk whenever the udder be-
comes fully distended.

(3) E. T. V. asks: What is the law as to
the examination of druggists® clorks In New York eltyy
AL All pharmacists must p satisf y credentinle
or certificates of comy y and qualificati to the
Board of Pharmacy, when, on payment of a fee of two
dollars, and enrolling their names and places of bual-
ness upon the register, they are entitled to a certifieato
from tho Boanl. In onler to register, the person must
bea graduate in pharmacy, alicentiate in pharmacy, or a
gradoate having a diploma from some legally constl-
tuted medical college or society. Graduates, in the mean-
ing of the law, are those persons who have had at least |
four years' experience in stores where prescriptions of |
medical practitioners have been compounded, and who |
have a diploma from any college of pharmacy within the
United States, or from some suthorized foreign institu-
tion or Examining Board. Licentiates are thoso who
have had at Jeast four years' experience in stores, etc,,
and who shall have p d an examination before the
Examining Board or Boand of Pharmacy. Applicants
for examination mast pay & fee of five dollars to the
Board, and pass examination before receiving a certifl-
cate. Persons failing to comply with the 1aw are sub-
Ject to a heavy fine,

4 H. W. S. says: We use wood baskets
for throwing charcoal on forge fires, and they are thus
exposed to the fire, and are charred and burned, What
cheap proparation can wo use as a coating to protect
them? A, Use a strong solutionof tungstate of soda in
hot water, or one of waterglass. The tungstate costs
about 2 cents per Ib. The freproof asbestos palnt fe,
we believe, a waterglass mixture of the ssbestos powder.
See our advertising columns,

(@) T. McC. asks: 1. Is it possible to mix
benzine and water? A No. 2.Is It possible to mix lin-
seed ofl and water? A. No; but the oil may be saponi-
fied by heating withan alkali, and the soap so formed
dissolved in water. 3. Is there anything that will dis-
solve glue withoat heat or water? A. Try strong scetic
acid. 4. Isthere anything that if put on rosin, will de-
stroy it? Arcof thatis newly tinned has streaks of
rosin on the joints; and Iwant toget it off without dam-
aging the paint. A, Wo do not know of anything of
the kind, Rosin is quite soluble In turpentine, benzine,
naphtha, ote, 5. What Is the quickest dryer for dis-
teraper color? A, Seoanswer to C. D, R., p. 300, vol. 35.

(6) ¢, H. W. asks: What is there about
concentrated lyo to cause an oxplosion? A short time
since a lady near Crawfordsville, Ind,, was making soap
and was using concentmted Iye; she had put a box of lye
in a kettle, and when she thought it was boiled out, she
took It in her hands, and it exploded (there being a small
quantity left in tho can), injuring her hand very much.
She has since taken lockjaw from the injury, A, We
are ata loss to explain this strange occurrence. You
evidently have not given usall the facts in the matter.
You should have stated what kind of n box contained
the lye, and what elso was in the boller at the time, Or-
dinarily there Is nothing in potash or sods lye that can
directly cause an explosion such s you describe.

(7) C,, inspeaking of an article published
in our lssue of March @4 on ** Light and the Distances
of the Stars," says: I question a problem thac finds the
distance of stars by the light which comes from them at
o mate of 185,000 miles per second without knowlng how
long the Hght hus been traveling, A, We reply by say-
{ng thero are no such probloms, the distances of but very
fow of the stars have boen or over can be measured;

wollan harp on p, 816, vol, $5.—J, M. McG,, Jr., should |
read Paddlefast's articles In the BcreNTirio AMERIOAN |
SurrLesest.—8. . W, shoold road our article on p, 83,
vol. 23, on the horse power of an engine,—C. 8. 8, can |
ealealate the proportions of gear wheels by following
the directions on p. 107, vol, 34.—C. D, L. will ind on p. |

theso aro moasured by accuratoly observing thelr posi-
tlon with rogard to other stars; and then, six months af-
tor, whon the carth has made one half of o revolution
around the sun, or, In other words, has moved 155,000,000
of miles to the right or loft of its former position, ob-
servations aro again taken. And if there is no apparent
h in the position, then we have no means of deter-

20, vol. 83, an excellent recipe for paint for r
work.—0. A, 8. shiould valeanizo his Iron castinge. Seo |
P 815, vol 81, This alo answers 5. T. B.—A. B.C.}
will find directions for fastening leather or rubber to |
metal on p. 101, vol. 34,—FL W. 8. will find directions |
for making printers’ rollers on p, 28, vol. 81.—C. 8. M.
will find directions for ralsing mushrooms on p. w'l
vol. 84, —R. B. L. will find on p. 3060, vol. 34, directions |
for renovating clothing.— A, T. N. ls WMMI)U.
galvanic action set up by putting zine l-tonimuwlw)
In supposed to provent the formation of seale.—J. W. G, l
& Co, will find tables of thespocific gravity of 'm”“l
Box's ** Practical Treatise on Heat,"—B. B. will find |
something on the passage of waler Wplpamp.é
4, vl 89.-LP. 1, will find directions for making wood |

Incobustible on p. 108, vol. 34.—J. J. will find a good i

rocipe for liquid blacking on p. 78, vol, %, !

(1) A. B. R and many others: The Spitz
dog is very closely related to the white or arctic wolf, |

mlnl;x thelr distance; but If there should be a slight
change of position, the same an there Is when a person

moves his head while looking at objects at different dis-
tances from him, then, knowing the distance we have
moved and the t of displ nt produced, we
may compute the relative distances of the objects. With

those which have no apparent displacement, thelr dis- |
tance Is only s matter of reasoning: Take s group of |

sars ke the PMdades; If they am not at 8 very great
distance from us, then they are quite near to cach other;
and ans they have no motlon o pravent, they wonld be
drawn together by thelr mutual sttmaction, Therefore
wo reason that they aro lmmense distances away from
us and from each other, and the appareatly small mo-
tions which they have are velocltios which we have no
conception of, Bot whether It takes Hght thirty years
or thirty thousand to reach us makes very Hitlo differ-
ence, as the distance of clther ls Incomprehonaible.
Some persons have asserted that the lmmensity of space

and haw much of the samo habit and tomperament. DE. | o0, by giled with stars, or elso the outside ones woald
Hammond thinks that the Splte e . crows batween the | (o o0 towand the centor, and thus fall together.
Powmeranian hound sod the arctic fox, and that 16 I8 | po o1 not o, for & group of stars may have an or-
that the salivs of the animal Is naulynlwuy-l‘w‘l motion in which the centripetal and centrifugal
ous in our climate, and particularly so when the | forces are balanced, In which easo It requires no outside
dog In atall beritatod orexelted, It {8 safe tossy that sttraotion to koap them in position,
the Spitx dog has never been complotely domesticuted,
1o matter how twany years have boen spentin bivedo- | (8) 8. B. G, nsks: Why Iu it stated in text-
cation. Nature has fitted him with s very warm and | books that o degreo Is longer at the polo than at the

thick coat of fur, which allows bim 0 be scclimated | equator of the eartht A. It Is because the length of

the pole,

| Joosen the cap of the frst wupply valve and let in s little
| alr to start the suction, it will not pump. With a little

(9) T. H. L. nsks: 1. Why is it that some | g it works all right, bat causes s Jeak of water. A

the dog the appearance of having » much larger body | People, who seem (o bo quite strong In other respects, | It may be that the connections are 100 small for the

find it so diMcult to climb hills, while others, whose | speed at which it {s run.

physical development seems o be no better, walk up
them without any apparent dificalty? A The only assign-
ablo canse is an existing difference In the physlcal pow- |
ers—strength of wuscle and lung capacity —in compari-
son with the total weight, The difference between
many people in this respect Is ofton & radical one. 2.
What Is the best means that may be used 10 overcome
the dificulty? A, Physical culturo In genoral is the
only thing to be otwerved. Work in the open air and
partake in modemation of nutritive food,

| the cars of two axles, with 4 wheels only?
one does not think that trocks are an advantage, as you
| doubticas know; but thelr advocates conaider that larger
! cars can be used, that will run more steadily, and go
around sharper curves.  You will find & good discussion
of the subject in the “Catechiam of the Locometive."

(20) B. 8, nsks: What are the sdvantages

of cars running on trocks with 4 or 6 wheels vis 4 visto

A. Every

(21) W. D. D.says: I have a tank which

(10) J. O. M. nsks: How is the copper plat- | bolds 500 barrels of water, and one 3 Inch pipe from
Ing doposited on lron? A, It Is usually applied by dip- bottom of tank 30 feet long, to fill & srect sprinkilng

ping the chemically cloaned fron in a hot bath of solu-
ton of sulpbate of copper.

(11) D. C. H. says: Some months ago there
appeared In a Journal of materia medica an article de-
scribing anow kind of pottery which was sald to stand
wonderful fire tests, Can such an article be nsed in re-
storing sulphurie acld after the oll reflners have used it?
A. There is no ware of this Kind that we know of that
would prove of much service for your poarpose. See p,
208 (No, 1), vol. 1, of SciexTore AMECAN Surriz-
MENT.

(12) W. E. B. says, in reply to W, H. B.’s
query as to bisecting a triangle by a line passing through
A given point: l
The following
solution §s from i
Gillespie's

“

Survey- |
Ing." Let ABC
be the given tri-
anglo, and P be |
the given point. |
From P draw P |
D panllel to
ACand PE par-
allelto BC. Bi- |
sect A Cin F,
and join FD. From Bdraw BG parallel to FD, and |
bisect GC In H. On HEdescribe a semicirele. Onit |
sctoff EE=EC. Join K H and setof H L=K H. |
Then L M, drawn from L through P, will be the re- |

(18) A. C. says, in replyto C. A. C,, in
regand to circumferential velocity of disk to cut cold
fron: Wo find the best speed to be that which givesa
circumferential velocity of about 24,000 feet per minute,
uslng a steel disk 42 inches in diameter, and from 3§ |
inch to f inch in thickness,

(14) W. A. M. asks: What is boro-silicate
of soda? A. Itis a glass or enamel made with borax
(biborate of soda), soda and silicic acid (sand).

(15) E. W. asks: How can Imakea cement
or wax, suitable for scaling glass bottles containing a
liquid? A. Fuosed paraffin is often employed for the
purpose, also sealing wax. Sealing wax maybo made
according to the following recipes: Fine red, No. 1:
Shellae (bleached), 4 ozs., cautiously melted in a bright
copper pan over & clean charcoal fire.  When fused add
134 ozs, Venice turpentine, and 8 ozs, vermilion. No,2:
Shellac 38 1bs., Venlee tarpentine 19 ozs,, finest cinnabar
2 Ibe.; mix, and fuse as before, No. 3.—Same as last,
but use half the amount of vermilion. Common red:

Resin 4 1bs., shellae 2 1bs,, Venleo turpentine and red | Is, and the belt also,

lead, each, 134 Ibs, Bottle wax, No, 1.—Black resin 03§
Ibs., beeswax 2 ozs,, finely powdered ivory black 1 1b,
No. 2.—As last, but substitute Venetian red or red lead
for ivory black, Fine black, No. 1,.—Shellac 60 parts;
very fine fvory black in impalpable powder, 80 parts,
Venloo turpentine £ parts,  No. 2: Resin 0 parts, shol.
lac and Venlce turpentine, cach 2 parts, Soft red:
Beeswax 8 parts, olive oil 5 parts, Venico turpentine 15
parts, and red load to color, Green: As last, but substi.
tute powdered vordigris for red lead. The addition of
4 little camphior makes the wax barn better, The
bottles should be dry, and, If possible, warmn,

(16) J. 8. B. and others, who ask about
postage stamp mucllage: The governmoent muellage,
used for postugo stamps and envelopes, s sald to be
made as follows: Gum dextrin 9 parts, acetic acld 1
part, water 5 parts, Dissolve in a hot water bath, and
add 1 part alcohol.

wagon tank. The water doos not half 6l the 3 inch
pipe. What is the canse? A, It is quite likely that the
pipe has high points in which the sir collects, and thos
reduces the effective ares.

22) G. W. B. asks: If a gallon bucket
be placed ) feet under water, the top of the bucket be-
ing closed and a 3§ inch pipe placed In the top and
reaching up through the water throagh which the air
may pass out, the bottom of the bucket being open, bow
long will it take for the bucket tofill with water? How
Jong will it take for each distance under water fora 3§
inch pipe? A. The difference of time in the several

‘mwmumulhc-qmmdmem

There would be no appreciable difference with the two
pipes.

23) T. H.says: In your reply to W. L."s

as to why agun barrel scatters the shot, you sald:
Generally it fs due to the fact that the barrel is not true
or is foul, or to the shape of the breech, [ have got a
rific and it is an casy matter to hit a nail head in & fence
20 feet off with a bullet: but I cannot hit a cap book
cover with 20 shot, 2= they scatter from 4 to 5 feet from
themark? A. You are confounding two distinct ar-
ticles.

(24) E. H. says: A. claims that, when a
steam fire engine goes to work from s cistern she is
pamping water, and, when the same engine goes to a
plug and receives all the water she wants, that she Is only
discharging what she reccives in her pumps or wells.
B. claims that a steam fire engine is pumping water, no
matter bow or by what means she pets it. A, There
scems to be some confusion of terms in these questions,
but we ding to our understanding of them,
that the pump when at the well both draws and forces
water, while at the hydrant it only forces,

Why are the front wheels of & wagon »o much smaller
than the hind ones? A. Principally to enable it to tarn
md}ly.

(25) L.F. C. asks: Why does the light coming
to us from fixed stars appear to twinkle? A, Because
of the sudden changes in the refractive powers of dif-
ferent strata of the atmosphere, which are not sensible
In the case of stars that have perceptible disks.

(26) J. H, 8. says: 1. I have an engine of 16
Inches bore and 35 inches stroke. I am driving the same
at 75 revolutions, with steam 10 Ibs, to the inch, cut-off
at half stroke. The engine Is doing all that it is safe to
drive with It, by shaft 8 Inches in dlameter. Belt Is so0
largo that{t will hold the engine still at any part of the
stroke. I wish to drive two engines, each ns powerful
as the one 1 now have; and I propose to add oue of the
samo size on the other end of the shaft, The experta
hore say that Tmost mako the shaft as large again as It
I say that both belt and shaft nre
as largo as s required, as they have beaten the full power
| of the one engine. A. It in possible that you are right;
but you cannot know without making an experiment,
At most, howover, the slze of the shaft will not have to be
greatly Increased. 2 How long s the expanding steam
useful after boing eut off! Condensation has nothing
| to do with this; I take the ground that there is useful ef-
| fect In steam until it Is down to the prossure of the at-
mosphore, assuming In this case that there is no con-
| ton, My opy say that If the cngine takes
10 1he, of steam to turn it over the center, that tho ex-
pansion i of no use after the pressure has fallon below
10 Ibs. I say that there Iy useful effect in steam as long
as it Is above the atmosphere, and so long will It give
outuseful effect on the piston, A, You have the right

idea, bat somewhat too extended,  If thore is any back
| pressure, that s the Hmit of the expansion. 3. Is there
any advantage in the engine valves ke Corliss' over
ordinary valves? Take the common slide valve with a

(17) H. G. says: I am running o horizontal
engine of 4inch eylinder and 6 Inch stroke, with an up-
right tubalar baller, the outslde measuro of which is 30

n keoping up steam, and am in doubt as to whether the
troublo lles in the engine, which is a pretty old one and
Joson steam somewhat, or whother the boller s too small,
What I the nominal horse power of the engine and of the
boller? A. You might settle the question definitely by
measuring the water evaporated by the boiler, and using
o brake at the sume time to determine the power exerted
by the engine. Any guess wo could give from the data
sent would be of very little value,

(18) R. G. G, asks: Will you please inform
we how s compass s carrled on an lronclad vessel,
#0 that the lron will not have any effecton Ity A It I
elther put up so0 high as to be out of the lnflucuce of the
fron, or the effect is countemactod by magnets,

(19) J. L M. says: L 1 have a 1} horse power
steam engine, and an upright boller 22 Inches high and
10 Inches in diameter. The boller has twenty 1% Inch
tubes, Cylindor bs Sx4 inches, pipe from boller to eylin
dor Is %, and exhaust pipe | Inch. Engine when startod
frequently throws water up the oxhavst pipe; and whon
at work 1t will often throw ap a stream of water, which,
unloss shat off, puts out the fire, Sometimes 1t will ron
all day without throwlng water. What are the cause

on)y In the arotle reglons, whence hie bas ovidently been | the degroe on the earth b not weasured from s center,

A

aud the remedy? A, You do not send sufliclent particu.

cut-off on the back of the maln valve, the top valve to
| be worked by the governor s0 a8 to cut off the seam at
‘wpnonhoumh. Is this advantageous, and which

| inchies by 6feet; and 1 experience considerable dificulty ‘b the best of the two systems? A, The valve that

closes most quickly, amd Is the most nearly balanced,
willgive the best results, other things belng equal,

(27) H. T. says: 1 see in your SverrLemeNT
an article on compressed alr, stating that there is at
loast 30 per cent lost.  How does this loss ocour? 1If I
force 10 cuble feet alr Into 1 cable foot space, would it
oxert a force of 150 Iba, to the square inch, and would
It not give back all the power that it cost to compress
it, less the friction for packing, ete.? A, The statement
to which you refer givos the reason. The alr, natead
of belog allowed to expand and give back the power re-
quired (o compress it, Is supposed to be admitted for the
whole of the stroke.

(28)J. H. G. says: 1. Tam building an engine
444 x 414 Inchies, and wish to put 1t into & boat, with fine
lines, 30 foet long, of 7 feet beam and %0 Inchios dranght.
Please give me the probable speed obtalnable, the en-
glvo vsing steam at 100 Ibe. pressure for 3§ of the stroke
and making 50 revolutions per minute? A, Probable
wpeed from 9 to 10 mlles an hour, & What should be
the heating surface of boller and dinmoter and plich of
the serow? A, Heating surface of boller, 150 suare
feel.  Propeller, as large as can bo subwaerged, of § feet
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Gun stock, ndjustable, IL Hartley .. .
Harness saddle tree, J. McCormick..

e e iy, expoditioasly oblatned, Harrow, J. J. Vinton....... ........
(36) 8. R. 8. says: Having read that an en- Harrow, cnmn\t.h}g. Iz)t. Hamilton.
gine has been dizabled by putting n bar of soap in the OFFICIAL. g:;;‘:f;;:d- Js lnz :’,"g e
. oknow/What (e sotion of fhedosp Lo the Hinge, D. W'. Long ' .................
boller was? Did it cause fouming? A. Yes Hings 1os R ey ;
How can T take grease spots out of fine felt cloth INDE X OF | NVE N TIONS Horse rake, revolving, L. mnan' ................. 189,00

without injuring the cloth? A. Molsten the spotted
parts thoroughly with pare benzole, and immediately
cover them on both sides of the cloth with dry pipeclay
or tripoll powder. Then p'ace under & welght for some
time, and the spots will disappear,

(87) H. E. L. asks: Is there anything that
will remove Indian ink stains from drawing paper? A,
There is nothing that we know of, except 8 good steel

eraser or sanded rubber,  Indian ink contains finsly di-
vided carbon, which ix unaffected by any ordinary soly-
ent. 1

(38) J. A. H. asks: What size of wire and

How much in length shall I use for magniets for the eloc- | please state the number and date of the patent destred, | Lamp, G. Chappel............c.o.cee..

tro-magnetic engine described In SorENTIFIC AMEIICAY | and remit to Munn & Co., 5 Park Row, New York city. m" ?‘;‘(l;b“’.:

SurpizuEsT No. 10, to give the most power witha | m:’,;n o’l';n,“.‘d """"" %2

*ingle Caliand cell? Xf Tuse 2 cells, how shiall Tconnect | ase cooling, eto., M. 3. Kelly () ... veovvrerns o . %68 Lamp burner, G. H. Chinnock (r)..

them? What fs the rule for estimating the resistance Ale and beer, ovoling, Moloney &Mbnylor <« 190843 | Lamp chimney, W. H. Mason........

of batieries and of magnets snd other wire connections, | Anvil, east tron, C. Fishor..... .. 18,522 | Lamp fixture, extonsion, J. A Evarts (r). 1,98

inorder to proportion one to the other? Mr. Sawyer Awl G.P.Harley.......... - 190,64 | Lamp, student, J. Kirby, Jr .. .. ...0ves Water whool, L. a'Auria ......... 102

ways, In describing the engine above roferred to: *No. | Bale the, J. XL POUAI, ..., .oorrsosrmrserer, - 190,07 | Lamp, vacuum, H. Wellington .. Water wheel, T, Tripp ... 1859

34 wire Is the beat size for magnets;" you say, in an- Barrel hoop, wooden, MoBacharn & Burrell....... 15959 | Lantern, pocket, G. B. Parkor ....cooveiiesss Woather strip, G. Howver. Sadiarnersiinsssi IR

#wer (o % subsequont Inqalry on the Aame subject, * use | BaTTels, making, B M. Munroo ............ seseees- 190053 | Lathies, conter and carrier for, C. A. Nleboll . Whitiletreo hook and olips, J. C. Coonley . 153007, 190,008

o, ) Bed bottom, J. J. Lucas Leather for ornamentation, 1. Huok Whimetroe hook and elip, lnnc Coopley....... 190019
15 wire.  Can you explain this? A. With s gh'rn Bedsteads, W. J. Myers . Lifting Jack, F'. Griscom Whip. G. P. Overin e S I

batlery tho greateat magnetic effoct I obtained when | Boehive,J. COMOS. ....oocenr sureesrnnns Lock, combination, Pillard & MePherson. !wu:'.u;uur. o-vm .. 1

the roalstances of the battery and magnotizing helix sre Boor foreing appamtus, I, 8, Von Nieda. . Lock, combination, P, Shellonback ..... Zine, propariog shoot, A. O'Nelll ..ouve coneennines WO

equal, The averages reslstance of a medl i slze Cal-
land cell In good conditlon 1s about 1'h ohmps, conse
quently the resistance of the helix shonld bo the same |
scoarding to the above statement, and this 1« equivalent
o sboat 35 fest of No, 18 or 00 feet of No, 23 pure cop-
per wire, With a Grove cell, large wiresnd fewer convo- l
lutlons would be bost.

(39) H., L, & Co. ask: Does the putting of |
concentrated lys fn boflers, to noften the scalo, injure |
the frant A, The lyo will have little effect on the fron, |
but may cause the water 1o foat.

(40) C. R. asks: How can the Jambskin |
Aprovk used by froomasons be cleanod? [ used ben-
Eine; 1 frees them of dirt, but makes (hem look dingy
nud yollow. A. Have you tried sosp and water? It |s
not probable that the benzine woald leave a statn on the |
wool If ueed In excoss,  Blaulphide of carbon (s among |
the bost salvents for ofl und grease, and will perhaps
©vo better reanits than the benzine, Try also wood |
naphtha. If oo little of the solvent In nsed, It will only
carry the staln from the surface farther into the mate-
Finl. It ahould bo obwerved that all of thess oll solyents
tend to destroy the pliabllity of the leather and nocessl-
tate its re-priming or oiling after drying.

Mixgrars, Bro.—Bpecimens have been ro-
celved from the following correspondents, and |
examined, with the result stated : \

D, M. B.~It {a & coarso sand formed by the disintegra. |
Uon of grnite, 1If you ook at It with & steong magnl-

Letters Patont of thoe United States were

mrnlsheﬂ from this office for one dollar. In ordering,

YOI WILIOIC Horses to vehicles, attaching, H. E. Chadwick.... 183582

Horseshoe nalls, making, R. M. Cummings

Hose coupling, W. A'. Rideout.....
Hose reel, automatie, H. C. De Witt..
Hot air regulator, A. C. Noreross(r)..

Granted in the Week Ending

April 24, 1877,
AND EACH BEARING THAT DATE,
[Those marked (r) are reissned patents.] Ice boat steam, J. & J. Arnao, Jr.

Ice machine, D. L. Holden..
Ironing table, D. Choate..
Journal box, B. P.smnonn

A complote copy of any patent In the annexed lst,
neluding both the specifications and dmwings, will be

Helt fastener, J. Hachmann. ...
Bleaching ootton seed oll, ete,, J. Macdonald
Blind siat adjuster, J G, nrmmnr 5
| Boat, folding, J. H. Bates...................

Locks, key guide for, L. Hillebrand . ......
Loom shuttlo box mechantsm, ¥, Christen.,
Lubricator for steam engines, W. . Potrio
Msgaxine fire arms, look for, G. F. Evans ..

Boat dmw mupllnx ote 8. M Folton ... Magnzine gun, W. . Bvans (6) ..........

Botler heads, 21 Mlllrrl Bold Moeasuring coal, ete,, T. ¥, Rowland (r) .

Boller setting, K. M. Jarvis . sesasesnaseprnives Meat chopper, M. L. Edwards .. ......... o

Boota, nalling machine, L ll. mn« 11053, 199 5%, 1W8T | Mechanioal movement, N, Nilson

| Boots, nalling machine, FL. 1. Falrfiold. .., 140580, 159,851 Mill bush, R. T, Jennings, 8r. ... . .t <« 100048
Boot uppers, erimping, E. Corbett.. ,............. 290565 | Mower, By L. GINDAD. ...ouvurrivrernnesnress <« 190,05
| Boot making, nalled, L. R Blake ...... ........... 199,554 | Musical instruction, device, R. 8 M (), . e
Bottle stopper, C. Sedgwick. ........... ceeens 190906 | Nook band, N. W, Cngh¥ ccissive vriinen B X0 L
BOX scrapar, J. P. TINMOY «.ovivvunreriinrassarsenss 184997 | Nock tie retatner, W. T, Buck .. 180001
VRUROR, I T DR o vseccessenedsrernnssnesssshson 1950 | Nut loek, J. C. Wright.. vern < VR

| Brocoh loading firoarm, H, UMW ees 390,978 | Omrmforutnp.l l' l\u-..
Brick kiln, B R MoDougal mmi Orv slujoe and conventrator, G. 1. Bvans
Broom heads, making, . hqnlm % oes 190006 | Oro washer, H. B TayI08 v vt ivrsererosn
Buttar worker, D, A. PYOK. . ...coviinreresisnnssinas YWDI Oven rack, J. ¥. Houghton . ..... prae s
| Cakn cutter, T Braingor........ ovvnsrserssssnsse. 190,008 | | Oyster opening waohing, T, W, Temple ..
| Calondar, A ©. Adnrms. . . mm Packing, making sshestos, 11 W, Guest, .
Oalico printing blanket, © Mnllnnmy ...... mnl Pantaloons, 8. Lo & L. M. Thompson
Car brakn and starter, W. Maroan .. ... « 100 | Paper bag machine, R. 1. Thayer..

0T
o 10,928 |
. 1Nan

| Tumbling barrel, J. C. Coonley ..
Turbine water wheel, J. Hough .

ﬁﬂﬁﬂﬁuﬁﬂﬁﬂﬂﬂﬂﬂﬁﬂs

DESIGNS PATENTED.
9,900, 9,901 ~CASSIMENRES, ~W. 1. Woedon, Providence,

Conn.
10 —CARPETS. ~ A Baye, London, Bogland.
9901 —CHATHS. P, Dioh), New York oity.
9,90, m—‘w Canps.—J. Fenton, |

9,915, —GMAII.-G B Lyon,
LA -BoTTLE R,

| Car eoupling. 1L A. Kelly (r).... vl 74 | Papor box, B. Morgan ... v TN 9,50 Lo 9,900, ~CANFETING

O DONEr, L. CBPION - oocerreisssisinhosssrssasetsns 190,00 | Paper box, B. Morgan .. ... oo VOB .

(:r pring, A Ml;ldlﬂnn ...... 19008 | Paper cutting machine, l ll l T W. fheridnn. . 190,08 |

Car startor, J. 5. Van Polt, Jr < 190,101 | Parquotry, making, Newhouss & Allen ,.......... 1R em =] F. v
Car, stonm stroet, J. . Imboden . 108 | - “ nim e m‘~

Passangar register, Fowlor of al..... v

Car, oo, stoam plowing, 8. T uhunhnd 4N 149 90 | Peog float or outtor, Maris & Flar.
Card kolder, Herbort & Wilbur

. IDM Toncll, 0. M. Allon
| Cartridge base former, Sallsbary & Hant..,,....., 1o | Photogmphia, onameling. M, 1. Prooman

| o wating mouldbonrds, ohill for, J. Oliver coo 1S Ploture exhibitor, O. Willismson... . .. B L) 9948 —Pock kT BOOK

n, ornnmental, 11, Wexel ) cenenes 1OME | Plotare frame, P.oamnhl-lh ......... vt B
Chatr, folding, Stevans & Wallaos,................. 10,954 | Pllos, dmwing trokon, nmtan ' copy of any of the
Chalr, oselllating, 5. Golse « WOSE | Plow, O, Atkiosan : P A < \ A

Chalr, sop WAGET, T GOMUAD. .. c..v.enrserrer s BT | Plow, W. L. Bdwasda

TV 4

AW Ty

i
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ltllou.. echmy.

N'EW AND IMPORTANT
English Sclentxﬂc Books,
X ,_.‘.gb"}.:; a&..""z,"&.,:"a"(rf ey

A‘M y 0o .c==o'o‘ Dry ﬂot 13‘1?'&.-. l:‘r’even-

Scientific Qmerican,

349

'l‘lll': FIRST GREAT SALE OF

PATENTS at AUGTION

GEO. W KK!:I.BII Auctioneer, Salesroom, 58 and & 1Lg
berty SL, New York Exhibition of Models arul
ln"" chn on May 21st., md the ulo will tako plnce at uyn clock on n:'y lh!’rh;l'lnll ;1-' for '-hl--n'm"

TRADE ENGINE

AIR COMPRESSORS
Nolsoloss in o nllon—f‘erﬁ\c(

FOR ALL PURFOBEN.
A SPECIALTY of HEAVY PRESSURES.
in work
of Coss ::A':-h p—all light parts

THE NORWALK IRON WORKS €O,
Every Engine indicated, and

SOoUTH NORWALK, Coxw, |
yalve corrected to give the

;Tl'I)H' S OF MATTER AND LIFE.—By
highest attatnablo results,

Prof. Heory J. Slack, FILE, A most Intoresting and
valuable paper, explaining the latest sclentifio theories,

‘urranted superior to any
nml-m!ublu Engine 1n the

rosearche s and calenlations, concerning  the various
Modes of Motion, the il f Space, the Transmission
Bend for Price List and Circu-
Hennsayx & Hrncnes-

of Wave Forces, the L M Viion, the Sise of Atoms,
Motion and Force of A »m): l.v-'ul-m‘ of Atoms, Pho-
HopE Mva Co,
Duyton, Ohlo.

nomena of Reproduction "henomens SCIEN.
| TIVIC AMEMICAN SUPPLEMEST No. ¥, Price, 10 cents

RISDON’S IMPROVED
TURBINE WATER WHEEL

T'o be had st this office and of all newsdealors !
N. F. BURNHAM’S
Yiolded at tho test of Turbinos ut Centen-
nial Exponition tho boat rosults at ull stages In «lm-lnr«d nm Sutnndard turbine,’

15874
WATER WHEEL|
Of gute. Bend for clronlar to h{'o'rr O persons who lnmum and use

T. H. RISDON & €O, hem with pare and fall gate open.
Mt. Holly, N. J. Pamphlets Free.

Manufacturers of MILL MACHINERY. Lt o

N. Fo BUIRRNIEA DL,

Ploneer knulnonrlu. 1 Now Counteios, s
-rﬁ.ﬂ arour o uC-mnlcr. By B A. Dnvu{

=
n r"‘ r::ﬂr M“ u.vﬂf.c\‘\”ll..iuﬁ\r
&?n nm) kl'nh(‘oolllc wonnd Fo l'nln§
:i&:‘%ﬂm m’: urf(lvcornrﬂlﬁ.‘y'? RO,
E en:nlsg}‘gnclanl llylnnllu. By s, Downl |
oo ol‘nn y rco "L.'Z'.l?&'"?'l“ 1 «r-

\lﬁ ﬁr:n 'R“&n orlwunln. '!hl:‘ul- ,'ng

-rx Forum m---. By Jno. o'M ?{
ustrated, Svo, Y
'13: oiner and Model Maker, ‘By SA.'
A ngern sto of! I’-llxyn of all Hch:“g !
l. %t as a alollvo ower, R H. Armit,

Hand Book of An:hlleeu St l‘ron.:um
o 0 Ry ’é?mc.;‘?-'f

QF'I\OIN'O nofournoob.nnlbymu free

CATALOGUE OF PRACTICALAND |
mcnoo —an Lists,
free 1O any one who roish his c 155

HENR ; SARBY BA"!D &
Booksellors,
510 W -n Su'eu. l’hll- s.h in.

The Ummre Measnrmu Jar

. quart, piat, and fluid
BB'I'AIL PRICB. 50c.
&nﬂumau roceipt of xme
UMPI:‘E GI.
S 5
RICHAK A ?lo
100 Wood St., I’m-hnrnh. l’n.

FOR SALE—A NEW, VALUABLE
t Right of a Safet Ffldlns W lndow Jack, for
N adrcas {6 Inventor, D. M. 1'FAUTZ, a8 Fiber
P Fhuu.. i, or full pun'l'ouhn BANDEY

GOOD DRILL RATCHETS, 18-1x., ONLY

] Fro c)’ %lo 14, T&)I.l mﬂ loto dt Bnl
0 O s TO .
G B PAL 119 humom Beo Nowark, N, J.

Woo -WOB l‘ﬁ MA(‘I"\B Y
Ollnllnda;htt Dbost |

Iat, 1577,  Also on
mlllu‘ Tmproved

g g e PRy

nomy in tcost. Address
H. B, SMITH, Bmllhvulu. llurllnmn Oo.. N.J, U.B. A,

The Magic Cold Waler Pen.

No Ink required ; writes with cold water, Ono of thoso
Pens will outwear 20 o) lnuy ones, Bamples of 2 Pens
ud) uuldef sent to uny of the Unitod States on

pt of 3 cents. Agen mlo and Fomale, wanted,
g:ma ndous profits and big sales, Address
“ BLLH. Sole Agoent of the U,
JANES y Bt., Room J, New \’urk oity.

ARSENIC IN THE ARTS, —,? Nl,ec;u.;o'
73" m!‘uﬁ:m. Ll.g ‘ll‘lr):;h::\'au(r“::;r?'hnnmt v in
thie Hochester University. A popular and Impori

¥IO AMERIOAN UIVI'I'I.IMINT n.
"An % o%ﬁiﬂ"wo pe had st this offioo sod of all nows.

_8

Portuble or Composition Roofings,

bably no srticle of manufaoture so uni-

'.‘l":ljul e pl?d ' rolinblo low priced roofing, which
nadlly ap lnd vmboul. thn ald of skilled labor, |

Aml in no othier dp. ui' hos 8o groat  want hoon so in- I
eMalontly luppllod Tho rosults of experimonts with
fo b and othor ol fHonn Imvulfn‘!l.u.r I'umn l
noyt qu but ullnhw(ury werous so-called ' choap
roofing w buee roduced, sdvertised, used, and
L l:v“u' of thoso fuocts, wo nro giad to

n'.'ﬁ'm.'&':&‘i? tavorably of an article which, from our

own knowledge nnd the testimony of some of the most

ngn tenslve sod bLust known manufsoturers and mors
nis o

this country, has provon a ":'“"'i':" l;ull'uvm;

Lute for the more exponstye kinds of roof.

i'n‘:!“\'v:"r'ﬁm-. 1. W, Jolns' Patent Asbestos Roofing,

the manufscturers of which make ng oxtruvagant re.

rmnullun- but clalia It Lo be the anly rellable port.

rooling 1t user, nad from eareful inguiry we belloye

lh v olaims are woll foundod.  This roofing I propared

rondy for use, oan be oaslly up ypliod by unskilled works

wen, ullp(onl lor|-lwp ur*‘:l ‘n-» » l,u M l“vnn’m::l-..

o with the white freproaf coaling fu

d 'Is.m g f roof in tlm world,
Jon, 1l0se

T~

vmr-

o lghtoat, iandsomont, and cooles
colt.l'l‘m only sbout Imu‘ s much oa tin,
tnluul on uny, prive Vats, and any desirod Infc

0 gan be utﬁnlmnl fmmllw H. W, Johns' Munw
lnu Co,, patqntoss and solo manufucturers, LU
Kew York. This company have rocontly c:omo
uted & now manufsctory, the most extensive works o
&'m kind in the world, and "have roduced their prives to
- Dunin 'fllui pl loo tholr goods within the reach of
yury ong. They slso munufscture lguld paints, ul!
-h os, whioh wre uwuum-d oqual to soy for genors.
purposes and the most durable for outalde work of oy
-aln in In body and richness of color the Asbes-
gll L4 NUFDASS BOY WO have over saen, Firoproof
ul i onunnmh substitute for whita load, oosting
o 1 wn(- on, for the umlwﬂunur Oturion,
baul. nr 'oot{au structuros ? fire, s nlso

Imh or l nnhu of uulbulldl’l!!. nnol oto., which
u- us wod Lo g0 wopalnt Roof |-lull-|um
po wod bol ar ouve l“ packing, shosthings,

Sam

Inlngs. ooment, elo., of which can he relled upon wa

Duelng In every rospo roprosentod, and wo ndvise
fore mlu&m ints or roofing, Lo sen:
et i ¢ 1 o l“ndv.wnwn thow with sl

t‘:‘ o Of Lhase '

whmmulml the uauml forGreon'sAmorionn Drivon Well

t 0 per day st home. Samples worth 8
0 free, BTINsON & Co,, Portland, Me.

, SAFETY HOISTING

Machinery.

OTIS BROS, ﬁc C0,, No. 8 Brondway, Now York,

50 \I-nlun ('unlu. with name, 100, and uru:mp
Agu()ulm 10e. L.C.COE & CO., Bristol, Ct. |

MPORTANT FOR ALL CORPORATIONS AND
llAVI-‘"} CONCERNS.—Buork’s Watch=-
nws Time Detoctor, capable of nccurntely con-

na tho motion of & watchman or patrolman st tho

mmml Aulloun of his beat. Send for ciroular,

Jh‘“ﬁ 'l'ho .ulll"l)l 0t.lll:x»1!& llo-l{u\n.m’uu

7 sult aguinst Imhaouser & C J w Yo
| wos declded In my favor, Ju:u- lx?t.(l'm:ao;ln"

_§§—I

ave been user & Co. for s
Pm. t’()llll’?l? to the ordor of the Court, Pon‘dfm u fn
olocks in nglug on my patent, will bo dealt with | o — By Prof. Henry A. Mott, Jr., EM.

neoore

' PUNCHING Dmpuﬂnmmeu nnt'lrg!n. 10: worl-

&
PARKER PRESS CO., wdl“o“. Artificla) Hutter Factory,

PBESSBS Conn.
3100 00 Ku"v"nuu R s

lunupum..'-mn.: oaly 90 cente.
A L. Surru & Co., r.m.."‘nﬁ.’,‘"s...
077 We caution t*  public azaizst

THE DRIVEN WELL.

Town and County !pdvﬂ eges for making Driven
\ell. and  selling under the established
merican rh'rn Well Pau--t. leased by the year
to responaible parties, by

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

TURBINE WATFR WHEELS.—A RE-
PORT of the official Tests of Turdine Water Wheels
mado during the Lentcnnul Exhibition of I5%. With
thirty-one llustrations,
scriptions of the Appamtus used for each test. The
1o umrnu employed for determining the Power and
revolutions of each wheel. Engravings descriptions
floies tan mion o e e e Gk | DERBUNGH, WELLS & 00, MA

o ol ney. e ahowing the Names of | YA T , WE & CO., A-
lnobthlbllon of the several wheels tested. Date of | cHINISTS' Pattorn and Brand Letters, ote., Complete

tost.  Diametor of wheel. Fraction AN g
Newspaper Outtits, Engravers’ Boxwood, ete.
W“ elght on the scale In pounds. Rcroluuomrtrmlnute. 18 Dutch Street, cor. Fulton, New York.

orse-power of wheel. Head on wheel cot. Head
nn welr, ln !nl. Flow over welr. Head on weir due to
ywer of the water used. Percentage

nl‘ o cioncg realized by each wheel. Together with
other valuable snd lu(uruung particulars, Contained
in SCIENTIFIC AMERICAN SUPPLEMENTS Noa, i and 61,
10 cts. . To be had ot this omce and of all news.

slx on-
Ilunvr
Prooesses

W
vings. —Belng n lll-lory of the Arnmm
fanufacture, Descriptions of the Princl

Engravings of the Machinery

Butter, Detalls of the Costs of setting up an Artifieial
Butter Factory, the € ‘J'“‘ﬂ required, the materials -nal
uammm consumed, Cost of manufacture per pou
e Dally Profit, ete. A complete and rellable (mnu-
cmtaln«i In SCIENTIFIC AMEMICAN SUPFLEMENT Noa
Sand 3.  Price, 10 cents each,
and of all newsdealors.
imitadoos ——
Dayton Camx Pumip.
THE OXLY PUMPF I¥ THE MARKET DESIGNED
AND CONSTRUCTED ESFECLALLY FYOR BolLen
Frroixae,
Are Pumping water at 25° F. No Dead Cen-
ters. The Steam Valve is a plain Slide V ll't!.
identical to the sllde valve of & Steam En
ne, but derives ita motion from a cam.
mmn bo regulated to suit evaporstion.
ping Returns from Steam Heating Ap-
parutus » specialty
[+ "end for Circular,

Smith, Vaile & Co.,

DAYTON, OHIO.

EWARD, This Moceracux o

QGB 8 Week in your own town. Terms and $5 outat
L free. E

Pond’s Tools

Enzine Lathes, Planers, Drills, &c.

Sond for Catalogue.  DAVID W. POND, Successor to
LUCIUS W, POND, Worcester, Mass,

dealers,

EUREKA SAFETY POWER!

Practically Impossible to ox«
plode. Tested to 30 1ba, prossure
per square Inch. 2.-Horse Power,
$1530,3 to 4 H. P, 8250, Also,
Stationary Engines and Dollers, and
Spark Arvosting Portable Ene
gines for plantation use. Sond for
our circular. Discount to the trade.

B. W, PAYNE & SONS,
Corning, N, Y,

One 40 9 P. Locomotive Holler, now. lrrln- ‘nm. ‘z’
Onge 36-in. Tubular, 12 feut long, socondelina. Price, $175, PG
Address JAMES F. MANN, Utloa, N, Y,

CELEBRATLI) FOO'I‘ LATHES.

Foot Powor  Back-geared Serow
Lathos, Small Hand and Power Plan.
ers for Motal, Small Goar Cuttors
SHdo-rests, Ball Machine for Lathes,
Foot Scroil Raws, Hght and hoavy
Foot Clroular Haws.  Juat tho artlo os

for Amntours or Artlsans,  Highly QAT
:mln?;mcmh-d Bena for Huateated PERFUMERY. — BY VW. SAUNDERS,
g ) . Pharmaoist.—A valusble snd practical paper upon the
”?( BALDWIN, Laconis, N. H 'vlumr:l"h:n of Parfume !ulnhu. \IIL Formaim for
> E—— !hn proparation of the moat prominent and popular Per-
¥. ADEE & CO.'S I‘A'l'l’! fumes now on the market, directions for the propartion

L E' A D 81' E N c lr R A P s and compounding of the ingredionts, ete. ‘The Formulm

hore glven embraco |lw preparation of |hn following
Positive l'"(N‘UOn ninst Sewer-gns, Bost and l‘hﬂll Perfumoes :—~Jockoy Clab, Moss Roso, White Rose,
ost. Heo lustration l!\TIVII AMERICAN, A||r|' Hth \lcmrm Bas. lluuqmvt. Musk, Pato lmuly. Millefiour,
Bend for clroular. F. ADKE, 706 Pear! 5t., Yiang ¥lanyg, Spring Flowers, Wood Violots, West End,
- Tulmru-.- gw shunotis, Ihuululv(hn. Now Mown Hay
bmnt(“:nnnt Clove Pink, Viol vt., .\llﬁnununn Contalnod
in SCTENTIRIC AMERICAN LEMENT No.63.

W E NAME L.
inFINE JET BLACK ¢ nry varietyofturned wood work

parts af machinery,castings; linware and other metal

vork ENAMELED JET €000S,inwood ar metal,made to m'dtr
AMERICAN ENEMELCOITWanntu SYPROVIDENCE,

SPECIAL MACHINERY, TOOLS, MODELS, AND
l'nlcnlml Articles made to order by A, A, POOL & CO.,
L. Ave., Market 8t. Station, Newark, N.J.

"E‘".PEI'AMU% TS
& wan Ny R NO DDLING
k CO..;':n:l.umm Jnﬂ"’"&?‘d
nu'sx l.u.-u Home St., Clxcixxari, Oxi0.

WA'I‘CII (-UARI) CHARMS.,

_— m  One inch ﬁtmdml‘llcol
Rule, with Split l(lmi
ot nickeled, a3
siivered, 8 cts: gllded
5. Matled on recoipt o
price. Darling, Hrown &
sharpe, Providence, R L

] AN\‘I’H' I'(NJ']' POWHIE MA.

CHINERY, Price 10 conts. To be had at this Ofice, uuduuu h
dealors,

IIIIIIII "—‘_J WRORUO%HT

lllﬂnwnl muchines with whioh
Bullders, Cabluet  Makors,
Wogon Makors, and Jobbers
In miscollaneaus work oan
COmpote s L0 QUALITY AND
Pracx with stonm power manufno.
turing;: also Amatours’ supplios, saw
Dindes, fancy woods sl de -\un-
Say whore you resd this, and send
for oatalogue nnd pricos,
W. F & JOHN DANNES,
Rookford, Winnebagao Co,,

SPARE THE CROTON AND SAVE TIE COST,

Driven or Tube Wells

urnished to Iurua consumers of Croton and IiAgewood
ator, WM. DLANDREWS& BHO,, 64 Water Y

BeAmS & GIRDERS

HE UNION TRON MILLS, Pitaburgh, Pa., Manu.
facturors of lmproved wrought fron Beats wnd
m Glirdars (patentod),

The great fall which has taken ‘-l-u- in the prices of
Iron, anil espocially in Beams used in the conatruction
of FIRE I'mm) III' NLDINGS, Indaees us to call the spe-
oinl attention of Englneers, Architeots,
the andoubted ndvantagoes of now unwlluu Fire 'rou
strootures: snd by referenoo to pagos 52 & M of our Hook
of Sections ulm-{l will b sent on applioation to thosa
r--nlvm’vlnlh. the drection of fire proof bulldings ~T'HE
CORT CAN BE ACCURATELY CALOULATED, the
oost of lu-un'uu o nvnl-lml and the sorious losses and (n-
torruption to Dusiness coused In‘ fire; theso and Hike m“-
siderations fully Justify sny additional first mg (AN
helloved, that were owners fully u-urn of the w
difforvnce which now exista betwoon the use of Wood

MACIHINERY

OF EVERY DESCRIPTION,

121 Chumbers & 100 Reado Hirgots, Now York, N COAL LAY .; aneo bo ascertained,

ARNEBGIE, BROK, & CO,, l"tubumh Pu.
"POCKET COIN DETECTOR.

Bizo of u silver dollar, No counterfelt eoln
mn"b«\munll» {b wlIILlnut -u«ct. » wnlu by
] nts Wan

T, WSO, !‘nhwcy B Now Yorx.

The Double Excentrio
Cornice Brake

Patontod 157 In use through.
out the U, 8, snd Cannda,

Robinsen, Clnclouetd, O,

PHOTOGRAFHIC APPARATUN FULL
rinted |ll|-lrlllﬂulln\vhvlull'lll: '.h'\';'.ml":hi'.’i"
U L» to #2256, K. BACK NN & €O m:}: ":-Mi

rors and Dealors in_Fhoto. Supplion,
Street, near Yulton, New York L« nd stump for

circulars.

WESSELL MET \L, A PE I(l— ECT IMITA-
tion of gold in color, surface, etc
imitation jewelry,
toetal.

now in use, Detalls of Latest Improvements, Plan of an |

required, Chemical Ana n« of Butter and of Artificial |

To be had at this oMo | ————

»

« HALLETT & CO.. Portland Maloe. |

|

for manufacturern of
and other workers in fine {o How
Wéasell Manuf'g Co., No. 20t Kast 24 St

Y'IU nk WHY we oan ml) Fint
Class T 13 Octare Rasewond Plancs
for 290,  Our amwwer b, Lhat 3 ossds
lous than 0800 (o =aks wny [ L0 ]
sold through Agweis, il o

Ageats, bot sll .\
at Factory poten, snd warrant five your
Wesend sy Pl everywhere for rnd

224 repuive pe paywwenl calens Lhey v
forsd satiefactory. Send for oor [lsstrated Oirnler, wl & ghvee
fall particnlars, 224 eontaine B Sames of over 1500 Banhers, Mov
chants sad Fanilies thet are msing ouy i’w-u n vvery State of e
Uzica. Flese riste whers you suw (il notion,  Addrew,

U, 8. PIANO CO., 810 Broadway, N. Y.

ALC\H NIUM—ITS CH TARACTER
Welght, Induulﬂ‘:ll nos, Alloys, Method of Manufacture
and Cost In Market, A valuable paper, SCIENTIVIO
AMERICAN SUPPLEMENT No. %, Price, 10 cents, 10 b
had at this office and of all msvudl alers,

AYER & SON'S- MAN

l-of Advrnlnrr-
Ac:-mpl«mgnldnhndn'ﬂ Haven Jowrna
A nocessity to all who advertise, lmfnula ‘ -wmnm.l
—The most complete lnd rnlubln 'mk n( um h
l\u-hq Gazetle. —Nen
dveﬂ u Tl\i " liUll.Dl‘\().
Aums GENTS, PHILADELPHIA.
(-e( our Estimnte before mnkuu(l_ { advertinng
contracta. Our business is large. huo‘ unsur
passod. Prices the lowost. Termsthe

O n day st home. Aaenu wanted. Gutfit und

\[ ANURF \CT( RI' ()F ARTIPKL\L BUT 'Sl‘v torms free. TRUE & CO., Augusts, Mainc,

Lathes, Planers, Shapers, Drills,
Gear& BollCultcr-,&c.LGOLLD.he-ux..\J.
~ ~ > y _Agents. $10 Outft Free.
855 & 877 b, 5 et i ticatia, Matne. |
TO AGENTS. SAMPLES FREE =
?i:?é’&;‘ﬁf:. FLETCHER, 1l Dey St N. X.

0\( REI'E AS A B['ILDL\G MATERIAL —A
/ Jecture delivered before the Royal Institue of Ar-

| ehitects, London, by A. Payne, with discassion of the

subject rominent srchitects. This lecture and
lhc tx(ensedpdhcu«ms_ of the subject are contained
SUFPLEMENT Nos. 26 and 3 Price, 10 cents
cach They present a large amount of valuable lufor-
mation, upon Concrete building, in concise form.

Wood-Working Machinery,

Such as Woodworth Planing, Tonguelng, and Grooving
Machines, Daniel's Planers, Richardson's Patent lm-

ved Tenon Machines, Mortising, Moulding, and
ﬁ'fL Machines, -.od Wwd-worunx)luuwy gene-
rally. Hmmn

mTuLRBY RUGG & RICHARDSON,
s Street, Wnrenur. Mass,

(Shop formerly occupied by

1\1’2“ ‘E‘ totravel aad sell o Dealers osr ssbeval-

adle giam chimzeys 3l lamp peeda, NO
PEDDLING. Saiaryliteral. BHoteland travelisg srpenses
peid. MONITOR LA.I.P CO.. 384 Malz S, Coscrxwar, Usse.

LEFFEL WATER WHEELS.

With recent improvements.
Prices Greatly Reduced. I‘ ’
7000 in successful operation.
FIME NEW PANPELET FO3 1377,
Sent free to those interested.

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

THE TRUANT BOYS: ;.‘.J:‘:,‘,’;‘ -

Tou-cu(e. Sent freo tor stamp, E.C. Abboy, Bualo, N, \'

g- wnl e DEALERS ul:ulm
sg OANDY '8 NOVELTIES :"".:.3

I_ ()\IE-\l ADE TELESCOPES S—Direc-
tions for thelr construction, with engravings show-
ing the proper arrangemoent of lenses and lulu'- By
Prof. Van Der Woyde. Price, 10 cents. SCIENTIFIC
AMERICAN SUP Lh.\l b.t\ I No 1

1 Hullders to |

u.m =

The George Place Machinery Agency | s st it b i

complote, for nny speelfio nlnu‘lum,mlhnl the diferonve \

'3 r'm'.dﬂr  { n '.('I‘Alllll. ‘m’
Hinstrated  Clroular :rlmu 'Tanson, h
: } m 8 i ptoaat ] {¥ing pos 18 {0 abilit
gl w3138 BN pel i 41 TRV R
Y & o, um.u. i

' PLUMBAGO. PLUMBAGO.

Users of Flumbago, for lubricating and other pur-
poses, can be nullpllml with tho muw' qunll( Q
THE M GO !\ll ANY,
Twe Innd. hester Co., Pa.
Nm;-lm nml clnuhm- pont on wpy lmllwu

305 AT
Steel Name Stamps

= WANTED — FOR \((N( LOVA, STATE
of Coabulla, Mexico, & man who knows how to make
Star Candles, without the use of Sulphurio Acld, capa.
ble to put up and pub In runoing order the nocessar
nmmlru 0, a:uu‘;\uh-n;:.thu u‘m uhwi uri‘n' rrmn ‘- e
teach same to the \u\ o Lntereste J and stato
torms to DJ'II \QK i‘\ lLY
dan \uh-ulo luuu.

HOW TO USE Pl(()’l‘t)ult.\l‘lll(‘ I!.\(‘K
grounds. An address delivered before tho Photogmphic
Congress, Philadelphia, 106 by L. W, Seavey. With |
ustrations. A valuable papor, explaining the varton
methods of so uslng backgrounds as to produce the bosy
| uffects, with cxamples of the weong methods, Fall of
! useful practionl Wdeas for photographiors. Mublishod in
fall In BCINSTIFIG AMERICAN SUPPLEMENT, Nos, &,
40, Price 10 conts cach, T bo had st this offive and of
all novadealors,

MONKEY WRENCH"ISC

| A strong, conventent, and durable Tool, for the factory,
| shap, farm, ote. Slonch, 3 conts: 1000k, % ownts,
Fur cireular, nddress BOX 1900, Miils., s,

T T \'(‘!: Il:“la'l‘n.

o Anthracite Colll A muohi
lu v:;‘l‘nu |la'o.ry“u.|‘|: ..'ﬂ o nw r“c :o:)u
handle men. gl X wm T.I"
runniog condition,
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Advertisements,

fuside Page, cach lusortion -« - 75 cents 0 line. |

Baek Page, each (nsertion - - = $1.00 o line.

Engravinge may head advertisements of [Ae same rale
per line, by meqnurement, &s the idier press. Adver
fisements syt De reovived af prdlication ofice as early
clMyM‘lwloqmmmdww

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Oorn, Cocon, and Grain-
Dr lnu Nln;'hlnﬁ.’ lolhu‘:llnlllnz and
Polishing Machines, ¢ offee=W ashing
Mlchlnn. Holix Sugar Evaporator.

Mess AD | PHE 1, 0\\‘ &' “C.\“' Cedlar
Street, l«-ur-. MUNOZ & L 2 Pine
Street, Now York, nm Mr. G lulr\'lluln n \wnlv and they
will glve prompt attontion to all orders for any of tho
above machines,

Best Tempered Cast Steel.
Retnil Price, 9 Cents per b,
WARRANTED. {7 Seod for Olrcular.
Fisher & Norvris, Trenton, N. J.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Sand for now Hlustrated catalogue.

Lathes, Planers, Drills, &c.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

Mill Stones and Corn Mills.

Wo make Burr Millstones, Portable Mills, Smut Ma-
ohines, Paokors, Mill Picks, Water Wheols, Palleys, and
Gearing, spoo In\l\' mhptml to Flour Mills. Send for

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

Tube Cleaners i Joums J“:i“;i

TIONAL STREL Trnru EANER CO, SHH E. 8th St N. Y.

\"(N)DW(\RT“ kl'lll-‘ AC F. l’l.:\\ PR\ $125.  Planers
and Matchers, $350. S,

Street. Now York. i

Loeal and Traveling Agents Wanted

in overy State and Territors in the Unlon, to sell Me-

chanleal Goods. Libernl commission offered. ln-mj.;'

KNW"IN‘:"\% and full detalls. Address “MORGAN,
XN Y

TEEEEERER]
2= To LUMBERMEN and SAWYERS. &

0,000 coples new edition EMERSON'S Illu-lrnu od Hand Book. 735 engravings, nml

1ILLS, 8 Chambers |

ifi
§

Just ont.

b B2

Scientific Jmerican,
-

100 pages of valuable information about SA WS and SAW MILL? |«" lnw‘ on application. §#~ Send your full |
L

address on postal card to EMERSON, ST & CO., Beaver

ESTADLISIED 1844,

JOSEPH C fI_.‘ODD

(Formerly of Todd & Rafferty), EXGINEER and MACHIN-
15T, Flax, Hemp, Jute, Ho u- Oakum, and Bagging
Machinery, Steam hnglmm Bo h-r-, oto.  Also Agent for
the celebrated and Improved Rawson & Rittinger Holst-
ing Engine, 1 will furnish spocifioations and estimates for
all Kinds of machinery. Send for descriptive clroular
and price. Addross

J. C. TODD,
! 10 Barelay St., New York, or Paterson, N. J.

FOR SALE-A 2.HORSE POWER HARRISON
Boller, nearly now, by .l,\\ll~~ BINNS, Iron Founder,
27 Walworth 8t,, Brooklyn, N

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

“‘I‘l‘ll CAIR SPACEY IMPROVEMENT,
MW por cent. CHALMERS SPENCE CO
Foot E. 9th St. N. Y.+ 130 N. 2d St., St. Louls, Mo

Nlagara
_ﬁ Steam Pump Works.

ESTARLISHED 182,

CHARLES B. HARDICK,
No.23 Adams Street,
BROOKLYN, N. X.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

V. B, FRANELIN, V. Pre’l. 1. I, ALLEN, Pres’L
1. B, PIERCE. S&Y.

DAMP AxD LEVERS
RI'XJLLAT()!L\ B E S T (‘Al‘(.l-‘ COCKS.
MURRILL & KEIZER, 4 HOLLIDAY ST, BALTIMORE.

[ESTABLISHED 1846.]

Mumn & Co's Patent Offices, |

The Oldest Agency for soliciting Patents in the
United States.

THIRTY YEARS' EXPERIENCE.)

MORE PATENTS have been secured through this
sgency, st home and abroad, than through any other in !
the world, l

They employ as thelr assistants o corps of the most ex-
perienced men ns oxaminers, speoification writers, and
draughtsmen, that can be found, many of whom have |
beon selected from tho muks of the Patent Offce, !

SIXTY THOUSAND lnventors have svafled them-
selves of Munn & Co's services In oxamining their in- |
ventlons and procuring thelr patents,

MUNN & CO,, In connection with the publicstion of |

Wright's Pat. Bucket
Plungers are the best.
yALLEY Macmise Co.
l-'.uthnmpmu, Mass

FOR(‘I\G nd
‘(’IAL \l.\(‘HI\ERI.
Tnk. HULL & BELD.
Danbury Conn.

Machines Sendiyor
5 Ilustrated
Circular,
Wheels
Weissport,
G uaranteed, Pa.

Incombustible Mmeral Wool

The best and cheapest insulator of hmt or cold. Send
for circulars, 264 rondway, New Yo

ALEXANDER l) ELBERS,
¥, 0. Box (6L Agent for the Patonteo.

GUILD & GARRISON,

34 to 44 First St.,
Williamsburgh, N, Y.,
Manufacturers of

STEAM PUMPS

for all purposos,
Also Vacuum Puamps,
Vacuum Pans, nns
Alr Compressors,

the BOIENTIFIC AMERICAN, continue to examine in-
ventions, confer with Inventors, prepare drawings, spe-
cificutions, and assignments, sttend to fling spplications
in the Patent Ofoe, paying the Government fees, and
walch each enae, step by step, while pending beforetho
exnminer, This is dune through their branch office, cor-
ner F and Tth Ble, Washington. They also prepare and
file cavents, procure design patents, trade marks, and re-
Issues, attend Lo rejected cases (prepared by the inventor
or other attorneys), procure copyrights, sttend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish coples of patents, and, in fact, attend to
every branch of patent business, both In this and in for-
elgn countries,

A sopcial notice is made In the SCIENTIFIC AMER-
ICAN of all inventions patented through this agency,
with the name and residence of the patentee. Patents
are often sold, in part or whole, to persons attracted to
the Invention by such notice.

Patents obtalned in Canads, Eogland. Franes, Belgium,
Germany, Russla. Prussia, Scain, Portugal, the British
Colomes, and all other countries where putents are
granted, st prices greatly reduced from former rates.
Send for namatilet vertalning spocially to forelgn pot-
ents, which states the cost, time granted, and the re-
quirements for each country

Coples of Patents,

Persons desiring any patent Issned from 18% to Noveme
ber 26, 197, cun be supplied with oficial copies at res
soustile cost, the price depending upon the extent of
Grawings snd lougth of spocifiestions

Any patint lssusd since Novembor 77, 197, ot which
tizue the Patent Office commenced prin !m(:!hl drmawings
and spociiontions, may be had by remitting to this of-
Sen S

A copy of the clalms of any patent lamed sinee 168
will be famishisd for §1

When ordering cophen, please 1o remit for the AN Be
Alove. and state name of petentoe. title of inve ntion,
Lnd data of patent

A pamphlet, containing full directions for obtaln ing

United Slates patents, sent free A handsomely
bound Heference Book, gilt edges, contalns 16 fayrs
and many engravings and taldes lmportant 1o every pat-
enlee snd mechanic, and s & useful handbock of refer.
once for everybody. Price 25 cents, matled free.

Address
MUNN & 0.,
Pobliahers SCIENTINIC AMERICA N,
37 Park Row, N, Y.

BRANCH OFFICE-Corngr of ¥ sod Tt Streets, |

Washinguon, D, C,

MEN OF PROGRESS.

Persons destring to socure 8 copy of this magnificent
Eograving can do »0 st the following greatly reduced
rates

Engraving, siogle 0oplen. .. ..oivuuiiiiinssiies 5w
Engraving and BCIESTIFIO AMERICAN, Ono
yoar T

Engraving, with SCIENTIFIO AMY
SUPPLEMENT, one Year.. .,
This large, rare, and splendid §
vd ™ Men of Prog
f the day, pos

1OAN and
R

I;ll-l'l ATE EXGRAY-
a, " In one of the fNnest
#ing & mre and peouliar
value o ordinary pleture iy reason of the Hfedike
nocuracy the personsges It representa.  The seeno of
the pleture s lafd in the groat hall of the Patent Offlos
ot Washington. The grouping is spirited snd artistie.
Among the persans reprosentod are the following emi.
nent Inventors:

BE¥F I MORER

CYRUS 11, MOOORMICK,
THOS BLANCHA D,

W LIAM T, G. MORTON,
RAMUNEL COLT
CHARLERS GOODYEAR . ...
FREDERICK K SICKELS,
HENRY BURDEN

JOHN KRICRSON

A .o Elootrio Telograph

¢ Hoaper,

. Lathe for Irregular Forma.

‘hloroform.

viv s evOlving Pire-Arma

Rubbor Fabrios,

Stoam Cut-On,

Horse Shoe Machine.

First Monitor

Tron Nulldings

" Wateh Machinory.

Irom-Holllng Machinery,

Floctro-Magnetio Machinos

| ISATAH JENNINGH riction Matehon

RICHARD M. HORE Fuat Printing I'rossos

The pleture, which s theee foet bomg and tun feel Mgh,

forme an enduring and desirable objoct for the sdom-

ment of the parior and librry, 1t was ongmyed by the

ehrated JOUN KANTAIN, from o Iarge palnting by
TURARLE and all the portmaiis wore taken from |51-

ot up In s rolled paper casen, and sent by mall,

wiago froo, 10 all parts n}(h.. country, The Mogray-

[m\ formerly sold for g, Addross

MUNN & CO,,
37 Park Row New York cley.

JOSEII SAXT
PETER COOP r'u
JOSEVH HENRY

:

For showing heat of
p.v X omet‘ers‘ Ovens Mt flnnl Plpes,
Boller Hu- 8 MuperHloatod Steam, O Ntills
NUTTW. BULKLEY, Hole Manulasare,
10 Broadway, Now York

rerecr
NEWSPAPER FILE

The Kook Patent Wile, for proserving newspapors
magazines and pamphlets hns Goon rovently improved
and price reduced Himaribomn 1o the BOIENTIFIC AM-
L EMICAN and BCLENTIFIC AMERIOA S KO g ENT can ba

flod for the i n|n-- fR1L50 Ly mall 25 at the
{ this o . 1 Y bomrd siden In- rption
STV \\IH(II A In i Noovssary for

every one who wishes Lo pre -."Ill-l 0 e par
Address
MUNN & CO,
, Publishers BCIENTIFIC AMENIOAN

nlls, Po.

A.S. CAMERON’S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excellence at homoe and abroad.

REDUCED PRICE LIST.

Number. | PRICE. |Stesm CylL !'ump © yl ! ‘ilrnkn-

0 £ 50 i in. | [,
1 75 i 2 l G
= l‘"‘ b 2% G
3 150 G 3 7
) 200 7 34 7
5 275 7 3¢ 10
G 325 N ‘ 10
7 400 10 b 12
S 425 10 [ 12
9 450 12 12
10 550 1 ‘ s 15
11 700 | 1€ 105 15
12 S50 0 | 1 2 s

|
i

Tlustrated Cataloguo sent free, on nlpllmlhm !othf‘
Inventor and Sole Manufacturer in the United States,

A. 8. CAMERON,

Works, Foot of East 23d St.
NEW YORK CITY.

$3, PRINTING PRESS !

cards, envelopes, ¢to., equal
to any press. Larger sizes for lnn:o work.

/ save money.
money making business anywhere. Send
3o, stamps for large catalogue to

KELSEY & CO., Manufacturers,
Meriden, Conn.

1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD.

A few coples of these
trated, are offered at

e following very low prices.

Persons desiring s condensed history of the most inter- |

esting Facts and Discoveries in the Arts
Inventions, for the years from 1572
recorded In the five volumes of lhe SCIENCE RECORD,
now offered at half the original price

Every De ent of Science Is treated in these vol-
Umes, md e important discoveries of the several years
are not onl{ faithfully described, but many of the sub-
jects are illustrated with finely executed engravings,

prepared expressly for these Annuals.

Among the subjects, the {oll0w£n§ are the most nole-

onhy. exhibiting m orm 4 g
count of the f the “'orld'

CHF)IISTRY A\D L[ET LLURGY,

ECHANICS AND ENGINEERING.

ELPL‘I‘I{ICITY L!GHT HEAT, SOUND,

TECHNOLOGY, T LGFFI' ARTS,

BOTANY Al\D HOBTI ULTU

AGHICUL

RURAL AND HOUSEHOLD ECONOMY,

n.n'sm.\ MED ICA. THFRAPEUTI(‘\ .l'.{YGlEKE
NATURAL HISTORY AND Z0O.

METEOROLOGY, TBRKESTKIAL PHYSICS,
gESGRAPEX

s, Sciences,

ASTRONOM
0G 'AND NECROLOGY.
Each yearly volume contains about 60 octavo pages,
including & Jarge number of handsome e vings,

They are bound in substantial and handsome bin
and will be muod on recelpt of §1.25 each, or § for the
sot of five volum

They were publl-hul and heretofore sold at $2.50 each,
or $£10 for tho set.

State, in remitting for a single volumehuhich year,

from 1572 10 1576, Is desired, remembering t
of the volumo covers the evonts and discoveries ol lho
previous year. Sont by mall on recolpt of price. Address
MUNN & CO, PUBLISHERS,
& Park Row, New York city.

OLD ROLLED
SHAFTING.

The fact that this nhnftlnf has 75 per cent. greater
utn-mith a fner finlsh, and is truer to gnuge, than an s
otherinuse, ronders it undunmmlly the most sconom!
Weare Also lh«- ml ufacturers of the CELERRATED

IN 3, and furnish Pulleys, Hangers,
o styles. Price list mailed on
ONES & LAUGHLINS,
Try Street, 24 :nrl drd Avenues, Pittsburgh, Pa.
190 8. Canal Stroot, Chicngo, 11, and Milwaukie, Wis.
P Stoc i dn- -lm miln store and for sale by
L FITZ, Boston, )lm
GEO, ¥ I.A(‘h " CO. 121 Chambers St., N. Y.

Working Models

And Exporimontal Muohlnnr{hnnm or Wood, made to |

order by WENRNER, @ Center St_N. Y.,

EAGLE FOOT LATHES,

Improvement in style. Reduction In |
H" os April 20th, Small Engine La
Hdo Resta, Tools, ote. Also Seroll
Clironlar Saw Attachmoents, Hand Plan.
ors, wte. Sond for Catalogne of outsits
for Amntours or Artisans.
WM. L. CHASE & CO.,

60 & 97 Liborty 8t \ew \'ork.

YOGARDUS' PATENT U \l\'l‘lb\l Pl'( l N-
TRIC MILLS-VFor grinding Nones, Ores, Sand, Ol
Crueiblos, o Clay, Guanos, 4 Oake, h~«l. orn,
Corn and Cob, "Tobacoo, Boufl, Rugar, Salts, Roots,
Nlnlww -m-«- Covounut, Fluxsoml, Asbestos, Mica,
and whatevoer oannol be ‘muml by other mills
AlsO Tor Paints, Printers’ Toks, I'u-u- Incking, oto,
JOHN W. THOMNON, sucosssor (0 JAMES HOGA -
DUS, corner of White and Mm Sta., \ol York.

DUC'S IMPROYED

PATENT ELEVATOR BUCKET,
FOR DREWERS, VLOUR M LI GRAIN ELEVA-
TORS, SUGA NERS, &c.
Theso buckot mmm\o of tha bost char.
oonl -vnm!mm ron and are warmntod to
outwear six of the " GLDNTYLE NUCKETS, ™
The oot s about ‘hr same, d.n-
T.F. NOWL A\ ), Brooklyn, B LY.

TO ROOPERS AND BUILDERS,

Iriuh Flax nnd Homp Booﬂng Felt,

With Componition Ooment Cont
In use for more than thirty yoars. Por
roofs ire-peoof, dun '.lo- nml m- nomioal Mad

vireul A yrieo st to B, ) N
l;lu .u’l:»‘lnu J’l;‘r‘!y-:\l ‘ R‘I‘IM&(O WMH

N 8.3.5.5.8.4 §/THE

Do your own {-nulmq and advertising and
xcellent spare hour amuse-
ment for old or young. Orit can be made |

lendid books, coplously {llus- |

and
2to l-‘b. will find them |

TANITE CO,
L SUPSBUEG, PA

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

| ROCK DRILL!I:‘JL(;‘r MACHINES
AIR COMPRESSORS

MANUFACTURED BY Boo. ouRock Dt Co
SEND FOR PAMPHLET FITCHBURG MASS

’_A&. =

| BUY YOUR BOILER AND PIFE

COVERING

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

——

The HOADLE Y
PORTABLE STEAM ENGINE

WITH AUTOMATIGAL CUT-OFF F’EGULA‘rop
BALANCED VALVE,

!
:
|
!
!
!
]
!

THE BEST. MDSY ECONOMICAL ENGINE MADE
-

SEND FOR CrRC UL

Thed.C.HOADLEY CO. LAWRENCE, MA SS.

STATE WHEIRE YOU SAW THI

Patented 1368—1874. BOLT OUTTERS.

Dies open and clone and Bolt
thrown out automaticall
One pattern, holdlﬁmge.{bdtl
on centres and threads them with
greater accuracy and uniformity
and ten times 28 fast as a chaser
in a Lathe. Highest award of
American Institute, 1869 & 18y,
Wood & Light Machine Co., Worcester, Mass,
make all kimds of f[ron Working Machlnery.
Also, Shafting, Pulleys, &c-

LeCOUNT’S PATENT

Machinists’ Tools

| st 1 uf:micm)x’mcxs.
i t nn . 02in., -
| Bet Tron Does, 81 R e

o4din.,
. Bteol |

38 m 3 ln o= it
| Iron & nlc.-c.vl Clamps. Dlu Dﬁ; kwﬂln
Ex) Al Mnml nd ror? test Price
P Y COUNT, Sonth \or'w' Ll

TO INVENTORS

AND MANUFACTURERS

FOLLOWSE & BATE, Manchester, England, Hardware
and Machinery Merchants, are propared to buy Ameri-
m(}omu lur(.‘uh lml to act as Sole Wholesale Agents,

loed Write at once to
S5 AT %V VELTY COw 30 Broadway, New York.

Hrospecind

SCIENTIFIC AMERICAN

For 1877,
THE M0ST POPULAR SCIENTIFIC PAPER IN
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The Speaking Telophono In New York,
Professor A. Graham Bell has recently comploted o series
of three lectures, in which he introduced his speaking tele-
phone to New York audiences. There can he no question
but that the instrument is & most wonderful invention.
Without the aid of any battery, using only the current in-
duced in the circnit by its permanent magnet, the telephone
on the occasion of the last lecture transmitted musical sounds
and speech from Yonkers to New York, a distance of 26
miles. With tho battery attached, melodies and chords played
on a small organ at Yonkers were distinguishable throughout
the large hall where the lecture took place. It is a most be-
wildering sensation to hear a song faintly emitted first from
a box on the stage, then from another suspended overhead,
and finally from a third across the room, as the operator
switches the current from one telephone to another,
Professor Bell prefaced the exhibition of his instrument
with a brief account of the principles on which it is based,
and gave an interesting statement of the investigations lead
ing to its invention.
WIGGINS' IMPROVED RELIEF AND SAFETY STOP VALVE.
The improved stop valve illustrated herewith is designed
to prevent the accidents due to the careless closing of the
feed pipe while the pump is in ‘motion. It is so constructed
as always to leave an open di rge. In the annexed en-
graving, A is the opening leadipg to the pump. B is the
conduit to the boiler, and C opens into the atmosphere,
There are two valve seats, one on 8ach side of the opening,
A. D isadouble valve which mayibe adjusted to rest upon
the lower seat, and so close the passage to the boiler, or
upon the upper seat, and so shut off’ the discharge. It can
never close both openings at once; so that there is always a
free discharge for the water, In the 8 above the upper
seat, there is a chamber through whiclithe water passes to
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the discharge opening. The stem is screw-threaded, so that
the valve may be easily adjusted to either seat, Tt will be

secn that, should the dischargs of water into the boiler be

stopped while the pump is at work, the water will escape
through the passage, C; and there will be no danger of
bursting the pipes or breaking the pump. :

This valve is used exclusively on the Atlas farm engine,
made atthe Atlas Works, 700 North Second street, St. Louis,
Mo.

Patented through the Scientific American Patent Agency,
March 20, 1877. For further information, address the in-
ventor, Mr. Charles P. Wiggins, 1940 O'Fallon street, St.
Louis, Mo,
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THE SOUTH STREET BRIDGE, PHILADELPHIA, PA.

The large and handsome engraving on this page is a per-
spective view of the South Street Bridge, Philadelphis, Pa
We select the engraving from the pages of Engineering,
which journal published the following description, from the
pen of Mr. W, Barnet Le Van, s well known engineer of
Philadelphia.

The bridge commences st the intersection of Chippewa
and South streets upon the eastern side, to the high ground
of the Almshouse property beyond the Junction and West
Chester Railroads on the west side of the river, connecting
with Spruce street. The entire length of the structure is
1,934 feet 7 inches, consisting of two fixed spans 195 feet 8
inches each, and a draw 198 feet 2 inches in length, sup-
ported by a pier at each end of the draw and one in the cen-
ter to receive the pivot. Each end pier is formed by two
columns of cast iron 8 feet in diameter, cast in sections 10
feet in length, 13 inches thick, with inside flanges 2} inches
wide by 1} inches thick at top and bottom of each section.
The flanges are pierced with holes 5 inches apart, from cen-
ter to center, to receive 1} inch bolts. The bottom flange is
omitted in the section forming the bottom of the column,
when in position, for greater facility in penetrating the soil.

[ Continued on page 354.)
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SEWAGE IRRIGATION ON A SMALL SCALE.

1t s now generally conceded that the application of sewnge
to purposos of irrigation is the only process which fully
meets all the requirements attaching to the disposal of that
materinl. It ixthe only one which, while it purifies the sow
age, elliclently realizes the highest profite, and may be earried
on without creating any nuisance or detriment to the health
of the nelghboring inhabitants. This i the opinion expreased
by Dr. Wilson in his rocent admimble work on ** Hygiene,"”
and it Is fully corroborated by the very extensive roview of
the whole subject of the disposal of sewage which s em

{bodied in that model officlal document, the Report of the

State Board of Health of Massachusetts for 1876, The con
ditlons under which the sewage of n village may thus be
turned 1o agricultural profit, and at the same time the polin
| tion of streams be provented wnd u public source of discase
| removed, are by no means complicated; while the advantages
which actual experiment has shown to be seoured are so
great ns to render the matter one
commended to the eareful attention of village suthorities and
farmors throughout the country,

The simpler the details of the work, the better; and in this
view it s recommended that for villages the application
should be by surface carriers, in lieu of underground piping.
Land which bas been worked in ridge and furrow will require
leveling, that is, the =oil should be stripped and the ground
be broken up, €0 as to bury the surface even.  The English
Rivers' Pollution Committee state that main carriers should
be laid in nearly level lines, 8o as to command the aren be-
low; and secondary carriers, from half a chain to a chain
apart, should contour the entire surface. The main carriers
may be covered in, having valves or sluice boards, of an in-
expensive and simple Kind, to retain or let out sewage as re
quired. These carriers should be of brick or earthenware
pipes, in size proportioned to the volume of sewage to be
distributed. Conduits below 18 inches in diameter may be
made most cheaply of earthenware pipes; brickwork may
be cheaper for conduits of larger cross sections. Small car-
riers may be formed of small agricultural tiles, but jointed and
lnid only three parts in the soil, so that one tile or more can
be removed temporarily at any point to allow of surface over-
flowing. All ordinary conduits may be open trenches,
readily formed by hand labor or by the plow.

In the first place, the land must be prepared so that the
beds shall have a slope varying from 1 in 50 to 1in 150. If
not loose and porous, the ground must be underdrained.
The sewage must be delivered (by pumping if necessary) at
the highest point on the irrigated area, whence it is distrib-
uted by gravitation. The annexed disgram exhibits the

arrangement usually adopted where only the main carrier is
of brickwork or pipe and the branching carriers mere
trenches. A is the main conduit, dammed at various points
by gates, as shown at F. By opening the gates, G, any
trench, B, C, etc., may be made to distribute the sewage

| over any part of the field; and the flow is limited by placing

the dam, D, at any desired point. The sewage flows uni-
formly over the surface of the land, each plot being irrigated
for a few hours at a time, and once in every three to twelve
days, us is necessary: grass, for instance, may be treated
much oftener than vegetahles.

The amount of land necessary depends somewhat upon the
character of the soil and the climate. The English Rivers'
Pollution Committee prefer one ncre for the sewage of every

150 people. The Earl of Warwick, however, who has one of
the most successful sewage farms in England, has one acre of
land for every 50 people.  In England, Scotland, and France,
no difficulty has been found inirrigating through the winter.

| In our northern climate, where the ground often froezes to

comidemble depth, the results, it might he expected, would | ¢
not be so uniformly successful; but judging from experi-
ments made at Berlin, where the soil sometimes freczes to a

i | depth of three feet, there is reason to believe that irrigation

is well accomplished the year round.

The effluent water from sewage farms is often o pure us
not to reveal any evidence of contamination to the chemist;
and it has been freely used for drinking purposes without
bad effects.  The following data relative to the utilization of

! | the sewage of the Augusta (Maine) State Asylum will serve

to show how the system may be put in practice on a small
scale, and the results it secures. In this case, the sowngo
passes by gravitation into large tanks where it is mixed with
n quantity of absorbents (straw, leaves, muck, ete.), The
solid parts are from time to time carted on to the land, and
the liguid passes off, often quite clear and sparkling, to be
used on the land for irrigation. A portion flows over a few

| ucres, from which three crops of fine hay werecut in 1875,
Another part is used for hose irrigation of the vegetable gar-

den, care being taken not to sprinkle the leaves. A third
part is carried to different sections of the farm and dis-
tributed from o vehicle which acts on the principle of an

ordinary street watering cart, though different in prlnclplo

| In such coasos as the above,

which may be strongly |utilization of a country house as follows:

| Raven thousand gallons of sewage are disposed of in this

way daily, and the results are as follows: What was form.
erly n nuisance Las become inoffensive.  The hay erop on
the land irrigated by gravitation had inoreased sixfold, and
increase isalso noted in other crops.  The system pays for

|itsolf through the greater value of the crops raised (labor,
| however, being that of patients, costs nothing); and irriga

tion was officiently carried on during the coldest weathor,
and generally in all where the
sewnge of a comparatively small number of people is 1o be
disposed of, the subsoil method of irrigation may likewlse
he advantageously used. By this system the sewage s
carried to o safe distance from the houses in tight pipes, and
is then distributed in open jointed pipes about one foot bhe
low the surface of the ground.  SBubwoil drains are placed at
n depth of four feet to earry off the purified liguids. Colonel
G. E. Waring some time ago described in the Atlantic

| Monthly his application of this system to the removal snd

“ The house denin-
age is discharged into a tightly connected and thoroughly
ventilated tank.  Tts outlet pipe, starting from & point one
foot below the surface of the water, and about two feet be-

| low tho eapstone, passes out near the surface of the ground,

and is continued by a cemented vitrified pipe toa point about
25 feet further away, Here it connects with a system of

'npvn jointed drain tiles, consisting of one main 50 feet long
!:mll eight lateral drains, six feet (the writer has since stated
| that half this distance is better) apart, and each about 20 feet

long. These drains underlie & part of the lawn and are only
nbout 10 inches below the surface.” The slope from one ex-
treme of the system to the other is only 15 inches.  The pipes
require cleasning about once s year.
S et eeo—
PREVALENT MANIAS, .

The blue glass mania has had its day. The bar rooms are
removing their signs of “cocktails in blue glass,” and the
cerulean goblets, wherein those seductive and presumably
sun-strengthened bevernges were dispensed, may be pur-
chased for small sums from the cheap china vendors on our
sidewalks, We notice a diminution in the sheets of blue
glass hung in windows of private dwellings, ““signs,” some
one calls them, “to inform the public of the gullibility of
the inmates;” and in fact the only evidence at hand which
exhibits any vitality of the now rapidly collapsing blue glass
mania is the production of a cheap variety of note paper,
called the * Pleasonton,” because the pasteboard box in
which it is contained has a blue glass lid. The General can
doubtless explain the efficacy of the glass in this connection.
Blue glass, therefore, has had its run, its inventor has earned
his notoriety, and also the thanks of the glass dealers, who
have reaped a fine pecuniary harvest.

Two new manias are at hand, to wit, the celery cure and
metallo-therapy. ““ Celery is the greatest food in the world
for the nerves,” says one of our contemporaries: and the in.
formation is traveling the length and breadth of the land.
It is fashionable nowadays to call every silment that flesh
is heir to a nervous disease; and where our ancestors would
have resorted to such homely remedies as a hot drink and
simple cathartics, the present practice demands chloml, and
bromides, and quinine, and strychnine, and phosphates, and
rare chemicals without number. Of course celery is pleas-
anter to take than most drugs; and now that it is brought
forward as a new nervine, plenty of people will use it. As
it can do no barm, and, indeed, may actually work good by
checking the too prevalent consumption of *‘nervous spe-
cifics,” the mania is rather a benefit than otherwise, and
should be encouraged. Wild celery or n-lhp is known

As regards the medicinal properties of dﬁmﬂ ul:r
there are no utilizations of them in the United States Phar-
macopain; but as celery (apium graceolens) belongs to the
same family as the parsley (epium petroscinum), it is prob-
able that it would yield apiin and apiol, as such substances
are obtained from the latter. Apiol acts as a tonic, similar
in its effects upon the system to gquinia.

The other mania, metallo-therapy, to which we bave al
ready briefly alluded, is perfectly harmless, and at present is
confined to France. ZLes Mondes, of recent date, reports an-
other ** astonishing cure "—a child four years old this time,
almost dead with mepingitis. The metallo-therapy inventor
enveloped the infant—there is no Children’s Protective So-
ciety in Franco—in plates of iron and copper from head to
foot. Half of the body was covered with one metal, half
with the other, in order **that both metals might have an
equal ehance of doing good." In cight hours, the child re-
vived; in six days. it was out of danger; in a month, it was
woll.  Manufacturers of iron and copper plato may now
counllwithhlucgh-mnhnuwhowhmmk
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valve is one which will rise as soon as the pressure at which
it is set is attained, will prevent the pressure increuing if
the boiler is forced to its utmost extent, tmri will close
: Iy as s00n 44 the pressure commences to fall.  Itmay
mwm fn the tight of experience, whether it is
possible to design a valve possessing all the above features;
but they can be closely approximated, as will appear.

The boiler which was used for making the experiments
was cylindrical, with internal furnaces, of the modern ma-
rine form, and was capable of evaporating about 1,900 Ibs.
of water an hour on an average, at a pressure of 20 lbs, by
gouge. Beforo oxperimenting with the competing valves,
the committee made a number of experiments with common
safety valves of different sizes, the valves being carefully
constructed, with knife-edge points of support for the lever
and valve stem, as shown in Fig. 1. These experiments fally
confirm the opinion, held by many experienced engineers,
that the common safety valve, when made of sufficient size,
is about as effective in relieving a boiler and closing prompt-
ly as the best special forms that have been devised, Itis a

matter of regret that the Committee's experiments did not |

include a tu: of what is sometimes called the ** positive
safety valve,” in which the weight is suspended directly
from the valve stem and acts without the aid of levers or

springs, the valve being spherical and thus exposing a great- |

ly increased area when opened, as these features are very
meritorious, at least in a theoretical point of view. The ex-
periments with these ordinary safety valves enabled the Com-
mittee to give rules for general practice which agree well
with those determined by other experimenters. The Com-
mittee recommend the following rules for determining the
evaporation in Ibs. per hour of stationary and marine boil-
ers: 112xsquare feet of grate surface, for natural draught;
168xsquare feet of grate surface, for forced draught.

It was found, when experimenting with the common
safety valves, that thelift decreased as the pressure at which

the valve was set was increased; and by observing the areas |
of openings, the Committee derive the following rule for cal- |

culating the area of opening, in square inches, required to
discharge a given weight of steam per hour: Multiply the
number of Ibs. of water evaporated per hour by 00011, if
the valve is set to blow off at 10 Ibs.; by 0-0010, if at 201bs.;
by 0°0009, for 30 Ibs. ; by 00008, for 40 Ibs. ; by 0-0007, for 50
Ibs.; by 0-0008, for 60 Ibs.; by 00005, for 70 1bs.; by 0:0064,
for 80 1bs.; by 0:0008, for 901bs.; by 0-0002, for 100 Ibs,

By observing the lifts of the ordinary valves when dis-
charging at different pressures, the Committee obtain the
following rule for calculating the area of valve that will
give the required area of opening for any particular case:
Multiply the number of 1bs. of water evaporated per hour
by 0:005; the product will be the area of the valve in square
inches. This rule gives a smaller area than the similar for-
mula proposed by the late Professor Rankine, in which the
multiplier is 0°006. It is to be remembered that the valves
used by the Committee were constructed especially for the
experiments, and may have acted more effectively than the
uvernge; sothat the multiplier given by Professor Rankine
will probably be safer for general use. It may be added
that rules of this form are the only safe ones for general use,
the ordinary formulas giving very discrepant results, as
shown by the following example in the report: The area of
sufety valve required for the boiler on which the experi-
ments were made, at a pressure of 70 Ibs., would be: For the
rule of U. 8. Board of Bupervisors, 87 square inches; for that
of the English Board of Trade, 11°8; for that of the French
Government, 6:75; for that glven by Molesworth, 18-88; for
the 1st rule given by Professor Thurston, 8'3; for the 24,
20; for that given by Rankine, 12; for that proposed by
Committee, 10,  Attention has been directed to the discrep-
ancies of these rules on several occasions; and in spite of
the distinguished suthority on which they rest, it is reason-
able to hope that all but the lnst two will speedily find the
oblivion they so fustly deserve.

The Committee observe that, when very large valves of the
common form i8 used, their action is not satisfactory, ns at
high pressure the lift s scarcely noticonble, the pressure be-
ing rolieved by a kind of tilting of the valve; and they fix
the limit at valves having an areaof 10 square inches, ree-
ommending that two or more valves be used, when o greater
area than 10 inches is required.

TESTS OF COMPETING VALVES.
Valves of special form were sent by 87 makers, and tested

A

Vg

by the Committee. The general objoct of all of these valves
was 1o give an increased 1ift ns 5000 ws the valve was opened.
The valves are divided by the Committee into 6 classes, ac-
cording to their construction:

1. Reactionary safety valves, In which the escape of the
Monm is opposed by a lip or stricture with the ides that the
renotion will foree the valve further from its seat. Oneform

of this class is sbhown In Fig. 2.

(ample of this class,

Seientific Amervican,

2. Disk safety valves, in which a disk is secured to the
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valve further from its seat, when it opens.  Fig. 8 is an ex-
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8. Annular safety valves, with two seats upon an annular
opening (as shown in Fig. 4), with a view of obtaining a
| greater area of opening for a given lift.
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4. Double seated safety valves, of the same general form
as the double puppet valve, the upper and lower parts being
of different areas, so that they move easily and expose large
areas of opening. The practical difficulties of construction,
however, will probably prevent the adoption of this plan.
The Committee report that they ‘“ can say nothing favorable
of any of this construction that were tested.”

5.. Combination safety valves, which are assisted in their
operation by small suxiliary valves or a combination of
levers, One of this class is shown in Fig. 5, the valve being
held down by a spring balance attached to the lever, and be-
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It will be observed that some of the special forms of

valve having a greater aros than the valve, so as to force the | valves, with considerably larger areas of openings than the
common valves, allowed the pressure to increase as much or

d]

more. This is probably due to the fact that the very form
by which the greater lift was obtained made it more diffi-
cult for the steam to escape, and thus rendered s larger open-
ing necessary to discharge the same quantity of steam. In

the case of several experiments with the same valve, where
the table shows considerable differences in the results, these
were generally due to lack of adjustment, so that the best
results represent the action of the valve when properly ad-
justed. This remsrk applies both to the common and
special forms of valves. There is one peculiarity, quite an
important one, which the table does not show, but is noted
in the records given in the case of each experiment.

With the common valves, when the valve opened, the
pressure gradually increased to the maximum, when the
boiler was forced, and, when the pressure was allowed to
fall, it closed at the points indicated. With nearly all the
other valves, however, after the valve opened, the pressure
fell below the opening point, the valve sometimes closing
several times, and the pressure falling below the opening

ing assisted to rise, when opened, by the action of the rod

point several times, in the course of a 10 minutes' trial,

and bell-crank lever, the other end of the spring balance be-
ing attached to the long arm of the latter,

6. Piston safety valves (see Fig. 6 for an example of this
class), In which a piston connected with the valve assists It
to rise. A uniform method of test was ndopted for all these
valves. Each was attached, in turn, to the boiler, was set to
blow off at 80 Ibs., and was allowed to operate for 10 min-
utes, with a strong fire in the boiler, was then set to 70 Ihs,
pressure, and the experiment was repeated. The following
table gives a summary of the results obtained with 12 of the
competing valves, and 2 of the common valves construoted
by order of the Committee. The table in the report contalns
rgsults of the list of 23 valves, but the data were only com-
plete in the case of 12, as the area of opening was not ob-
served for the others, or they were tosted at different pross-
ures. The different valves are distinguished by numbers in

such unsatisfactory results that they were not included in
the Committee’s table.

the table given below. BSeveral of the valves tested gave

SET TO OFEN AT 3 LBS SET TO OPEN AT T LB&
e No.of | hd least | @ ad | G 'muagﬁ“\?“n‘omx 1 | Greatest and
. o,
I'I:'.':.! “::l" Class of valve. | ‘trinly, | excess | lesst ares of | least closing | trinls, Cxoom | lenat ::::} least closing
#q. In, of p e, pening | M o, of puu\m.! opening, | pressuro,
»q. o, »q. In,
1 5 | Reactionary. | .. i e  Faner 2 0 1-231 l 654, 673
2 5 L i) b}, 24 1-257 264, 20 ] 4 3 20, ‘628 04, 083
4 5 “ 2 | 7. e 1580 | 274, 28 1 04 02 74
4 5 " R 6, 0 2:084 204, 20 2 0 1427 b54, 56
) ] L 1 16 457 1 4 284 61
(] 5 ' 5 (O | 809, 1-455 | 274, 9} ) 84, 14 ‘691 a4, 68
ki 7 |Combination.| 2 2 0 1519 17, %6 1 4, 1 674 60, o674
8 5 “ 3 14, 4 1171 274 20 4 4, 0 1171 , 70
9 b Disk. | 3 0 1-82 N 3 a 118 07§, 48}
10 5 ’ ! 44,14 111 2064, 20 b 565 05, 09
11 6 Annular, 1 0 1:48 7 8 0 B4 50y, 694
12 1] Plston, 3 1}, % 1281 254, 28} 5 4 8 1-281 004, 68
13 5 )| Committee’s i 2 T4 020 28 1 } <838 08
14 10 § valves, T | ey v o ISR s 1 9 125 08¢

and somotimoes the prossure foll at once and the valve blew
off at n less pressure than that at which it was set, during
the whole trinl. It is evident that this is not a desirable
feature in a safety valve, if aafoty can be secured without
this loss; and the records of the trial seem fully to confirm
the opinion previously stated that the common valve, repre-
sented in Fig. 1, is not excolled in any important particular
by its competitors—at least for stationary purposes.  For use
upon locomotives, and steamers in rough water, some of the
special forms may be advantageously employed, and the
Committes especially recommend three, constructed on the
reactionary principle, viz: Asheroft's, Crosby's, and Richard.
son's (Nos. 1, 9, and 6 in the preceding table), It is believed
that these recommendations are justified by experience.
The Committee state that there are objectionable festures in
the other forms of valves to thelr consideration
which may possibly be removed, and think the Instruments
should be further perfected before their adoption for steamer
use can be recemmonded, \
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This end is not boveled, as 18 gonerally dono, but left squar
%0 w4 to retain the full value of the thickness of the column
for n bearing surfaoe on the rock, cach section welghing
about 14,000 1hs,, avernging seven sed tions 1o ench

The pivol, or conter pler, Is formod by a oluster of nim
columns, o 0 foot column in the center supporting the
surronnding cirele of eight columns 4
trnck on which the draw e

eolumn

of the draw, and a

feot in dinmeter, carrying the
volves. This clrvle Ix 86 feel In dlameter from out to out
placed with their conters direotly

while the pler columns an
them 86 foot

undor the main chords of the bridge, making

wpart from center to centor anil nt vight angles to the center
: . : : ot « uld
line of the bridge, wiving an opening « { 77 feot on each side

Tho seotion of 6 foot colmns average 10,500

in the clear
Ibs., and the 4 foot columus 6,800 1hs, onch Thoso columns
werg cast from government cannon origlnally made from
cold blast oharconl pig, being an exeeption ablo material for
this purpos The columns were placed in position by the
use of compressed air, byt plenum pneumatic prooes In
the Inte Mr, Murphy, tl

introduced a2 more eco

sinking these poeumatic eylinder
engineer who erected the bridge
nomical air lock than was herotofore used, which enabled the
workmen to pass from the normal atmosphere outside the
column to the denser atmosphere of the interior, and to pre
vent the escape of the compress d air while so doing 11
also adopted, for the first time, brac Kots in seotions, and ex
tonding clear round the wholo inner circumference of the
bottom of the column, and secured to its gide by four 1}
inch tap bolts, and to the rock by four bolts 18 inches long,
with fox wedges at the lower end, and thread and nut on

top, thereby adding mu« h to the stability of the work. This

was neoessary on account of the small amount of holding
ground for the
The bed of the Schuylkill, st the sit

micaceous gneissic rock, undulating in surface, with over-

cylinders, overlying the bed rock

of the bridge, is a

lying strata of sand and tough, compact mud, intermingled
with gravel and small boulders. Lying directly on the rock,
oonsiderable quantities of driftwood were found, its appear-
ance evineing great age and a long occupation of its present
position. The average depth of this bottom material is
about 30 feet at the western pier columns, diminishing to
only 5 feet at the eastern pier. At the draw the thickness is
about 18 feet. The draw span of this bridge is 198 feet 2
inches long from end to end of chords, and 28 feet wide be-
tween centers of trusses, with two outside footways of 6 feet
8 inches in the clear, making the total width from out to out
39 feet 4 inches, equal to the outside diameter of the pivot

pivol |

tonlly beoom

[ rost the draw pan was one of hi

oluster of columns supporting the span at its conter lea

Ing two water ways of 77 foet each, as u‘.‘un.u,' l-_\ the speci

tleation 'he decroase In the width of the bridge at thi

[ polot from 656 feot (the width of permanent span) Lo 59 feot | ‘

inches s unfortunate. but o have maintained the width of
|85 feor would have made not only a wider span, but also n

oy beosuse of the require

much longor draw span (neos

monts of pavigation) adding enormously to the weight, al
rendy vory grost (being now nearly 400 ton and involving
‘nm.\-d dimensions throughout, and as a consequence in
orvased oo if pivol, curb, and supporting columt 'he
troms of the draw span s similar in de n o the two permas
poent spans, but modified In section and position of moem

bor o s 10 meet the duties of & bridg upportod on n

PIVOL at s conter, and as o permanont span, which It prac
when olosed

Tho pivol on which Mr. Murphy originally proposed (o
own deslgn, and consluted

of two smooth lubricated surfaoe  feot in dipmoter, mndi

of gun metal with spiral groove bolng nrrangod %o as o
oqually spread the lubrieating materinl From tho larg
o of the workin urfnce the distributed load would
have been only about 200 1bs, to the square inch This was

v feasible plan, and perhaps the most economic d way of

olving the problem Jut this was changed to a pivot o u.
ter of two sets of small confon! rollers running on steel
plntes, which is now working satisfactorily. The entire
draw s earried directly by the stonoe filling of the contral 6
foot cylinder; an arrangement of radinl arms with whoels
under the eircular curb (which is 32 feet in dinmoter) which
provents any undue tipping of the span when open or dur.
The width of the
appronches is 55 feet, consisting of earringe way 35 feet wide,
The castern

ing the opening or closing of tho Span

and two footways 10 feet wide on each side
approach is 518 feet 10 inches in length, consisting of 303
feet 6 inches of broken range ashlar retaining wall of sand-
stono, and 114 feet 6 inches, being three conoidal or flue
arches of original design, composed of brick with stone rings
and o granite abutment of 40 feet 10 inches, with pilasters
and Doric eapitals,

The western approach is 826 feet 6 inches in length, con-
sisting of 87 feet 4 inches of regular range ashlar retaining

wall of granite, and three trussed spans 244 feet 9 inches in |

length, supported by eight wrought iron columns over the

Junction and West Chester Railroads, to an abutment of 62 |

fect 4 inches in length, and thence by nine brick arches 43
feet § inches span, from center to center, with stone rings,
301 fect 8 inches long, with granite piers, to a granite abut-

ment of 40 feeot 10 Inche ane character as enstern sl
ment
I'he contraet price for the bridge was §770,000, but the ice

brenkers or fender

!
!
!
!
|
!
for the center pivot pier of the draw
pan formed an extra contract, for which Mr, Murphy re
celved B865,000 additional

— -
Improved Whallng tGun,

During last year, Captain Eben Pleroe, the wel: known
manufacturer of bomb danee ind Sclmar Eguers, aflter
much planning and expoerimentin perfected an inven
tion which is destined to prove vastly benoficial to our
community in swelling the revenue scceruing from the

whnle fHshery I'hi i v breechi donding w haling gun,
varying from the ordinnry weapou as much os n modern
Ixteenwhooting riflo does from the Nintlock shot gun of
OUr anoestors

The welght of the gon s 18 1he, or nearly the same s the
old style, while It s mueh bettor balunced and proportioned,

roducing the comparative welght of the barrel that renders

it wo difficult to steady and aim the ordinary guns.  The
length and base of the barrel is the same, admitting the use
of the ususl size bombs The great superiority of this
!

| weapon lies in the manner of londing, The old guns were
[ londed with loose powder, und were more dangerous to
handle when charged; the powder would also become
dampened with flying spray when in a boat that wos going
through the water at o lively rate, and it has often occurred
that, when the pursuers had arrived within easy range of
thelr prey, they would find the charge moistened and the
weapon consequently uscless, Mr, Eggert's gun is so con-
structed that, by touching s spring in the butt, a chamber in
which the barrel terminates is opened; in this & cartridge
with a seveneighths inch copper shell is inserted, charged
with 2} drachms of powder, or about half the quantity re
quired to load the ordinary guns. The chamber is then
closed upon pulling the trigger, the hammer strikes o sharp
blow upon a cap in the end of the cartridge, and the piece is
discharged. The whole operation of loading, fixing, and re-
loading can be accomplished in two minutes’ time. It will
be seen at once that the gun is much surer and safer, as these
cartridges can be kept in the pocket until needed; and no
water can lessen their power after they are placed in the
| chamber. With the breech-loader a lance can be sent with
destructive effect over 750 feet when fired at slight elevation.
The weapon is constructed of gun metal, and thus is almost
impervious to wet, another weakness to which the old style
gun was susceptible. —New Bedford Mercury.

INTERIOR VIEW OF SOUTH STREET BRIDGE PHILADELPHIA PA \




In the accompaning engraving is illustrated a novel ma-
chine for stamping ornamental designs on the leather work
of hide tree saddles and of earringes. It may also be used
for producing the embossed leather omployed for furniture
covering, bookbinding, ete. The upper revolving shaft, C,
in the side elevation, Fig. 1, works the stamp rod, D, which
moves in a guide in the arm, B, and is acted upon by a band
spring, E. Said spring may be adjusted by the clamp screw,
E'. The shaft, O mises the stamp rod by means of
a cam, a, which engages with a friction roller, 2,
on the rod, as shown in Fig. 2: on being released
from the cam, the rod is brought down forcibly by
the spring. Fig. 4 shows the various shaped stamp-
ing bits, which are clamped into the lower portion
of the stamp rod, D. The leather is fed by a vibra-
ting feed mechanism, F, and retained by a presser
wheel, G, which is attached to an arm on a presser
rod, G*, which is pushed down by a coiled spring,
and raised or lowered by the lever, e. Fig. 3 repre-
sents a piece of leather, as marked by the machine,

the uniformity of the impressions being secured by
the regular movement of the feeding device. The
mechanism s operated by the belt wheel and gear-
ing on the right in the usual manner.

_ Patented through the Scientific American Patent
Agency, April 3, 1877, by Mr. Lewis H. Urner, Ne-
vada, Mo.

Sleep.

Sleep, Dr. W. A. Hammond says, may be defined
ns general ropose.  Almost all the organs rest dur-
ing sleep. The heart, popularly supposed to be in
perpetual motion, is at rest 6 hours out of the 24,
the respiratory organs 8, and the other organs more
or less. The brain alone is constantly employed
during wakefulness, and for it sleep was formed
and made needful to its preservation. It is true
that sleep does not give the brain a total recess
from labor; imagination and memory are often
vividly active during sleep, and unconscions cere-
bration likewise takes place, but enough rest is ob-
tained for the renovation of the brain. and that
which has been torn down during wakefulness is to
a certain extent rebuilt. Sleep is a most won-
derful power—often stronger than the will, as in
the case of the sleeping soldier—and more mighty
than pain, as when sick persons and tortured
prisoners sleep in the midst of their suffering. No tor-
ture, it is said, has been found equal to the prevention of
sleep. The amount of sleep needed differs according to the
constitution and habits, Big brains and persons who per-
form much brain labor need a large amount of sleep, Chil-
dren need more sleep than grown people because construc-
tion is more active than decay in their brains.

A NEW INJECTOR FOR STEAM BOILERS,

We illustrate herewith an improved water injector for

steam boilers, which is claimed to be so constructed as not to
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require any Internal packing, ss to prevent locking or burst-
ing and side leakage, and as to work equally woll at any
pressure of steam. [t may be detached, examined, and again
attached in s fow minutes without interfering with the work.
ing of the boller.

A s the outer part of the injector, through a stufling box
jn the outer end of which passes the spindle, B, The spin-

Scientific Jmerican,
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dlo has a hand wheel, C, and a serew thread formed upon its
middle part, which fits into & female screw, D, in the part,
A, at the outer side of the steam inlet, E. The forward
part of the spindle, B, passes into the nozzle, F, the base of
which is screwed into the inner end of the part, A.  Around
the base of the nozzle, F, is formed a flange, f°, which abuts
against the end of the part, A, and is mabbeted upon its outer
side to form a ring groove to receive an inwardly project-

ing flange, g, formed upon the outer part of the inner sur-
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A Good Portable Printing Fress.

A small portable printing press is a convenjent and use-
| ful article in almost any business house. It will serve to
I print letter heads, envelope advertisemeonts, cards, and small
eirculars, notices, etc., and thus will save printers’ bills, It

| in n capital present for boys, as it induces them to scquire
’ the rudiments of an important trade, which in after life may
l be turned to practical account. An excellent little machine
of this deseription is known s the Excelsior Press, and Is

URNER'S LEATHER-STAMPING MACHINE.

face of the ring or wheel, G. The wheel, G, is provided
with handles, H, for convenience in turningit, and has a
screw thread formed upon the inner surface of its inner part,
to receive the screw thread formed upon the outer end of
the part, I, with which, near its outer end, is connected the
water inlet, J. With the part, I, near its inner end, is con-
nected the overflow, K. With this construction, by turning
the ring or hand wheel, G, the water supply can be regu-
Inted according as the steam pressure in the boiler may re-
quire. This device was patented through the Scientific
American Patent Agency, March 20, 1877, by Mr. James
Westley, of Manchester, England.

Solree of the Louisville Microscopleal Soclety.

A large andience assembled in the Hall of the Louisville
Library to attend the annual soirée of the Louisville Micro-
scopical Society. Arranged on tables were nineteen instru-
ments representing the most famous makers of this country
and Europe, from a small old fashioned Bascule to a large
and magnificent Ross. The objects selected for exhibition
were selected from the various departments of Nuature.

Professor Brach, with a Zentmayer *‘ Grand American,”
with the paraboloid, exhibited o series of beautiful picked
distoms. On a second instrument he showed the effect of
polarized light on crystals and various animal and vegetable
tissues. Mr. W. R. Belknap exhibited fine specimens of
gorgonin and spicules of sponge, Dr. Clapp showed various
animal parasites, trichine spiralls, tape worms, ete, Dr. Hol-
land showed the various ferments in differont stages of de-
volopment, Dr. Jenkins, with the micro-spectroscope,
showed the speotra of blood and various colored liguids.
Dr, Keohler exhibited s number of handsome slides of fossil
woods. Mr, A, L. McDonald, with a besutiful binocular,
guve both eyes n chince to soe erystals of arsenious ncld
cinnabar, and polyeysting,  Dr. J. B. Marvin had under an
instrument a frog so arranged as to show the circulation of
the hlood. He also showed beautifully injected specimens
of animal livers, Kidneys, tongues, ete, Professor C. Leo
Meos showed, with s magnificent Ross instrument, Moeller’s
phototype plate, Deufsia gracilis, cte. My, 1. Pettus ex-
hibited the lower forms of vegetable life, distoms and
protococens, wlso  rotifer eulgaris, who seemod especially
vornclons on this occasion, and vinegar eels, Professor
Lowrenco Smith [Mustrated the formation and growth of
crystals under polarized lght, He also showed a serles of
micro-photographs, under his pecullar inverted microscope,
Dr. Bloan, with a handsome Grunow instrument, showed
blood of various animals, magnified 2,000 dismeters. Mr.
Pack Thomas exhibited tracheal vessels of silkworms,
tongue of fly, eye of beetle, ete. Mr. David Lane, with the
oxyhydrogen microscope, projected s number of objects ona
screen, the cireulation of blood in & frog’s foot, many common
inscots, and plants, drosera rofundifolia, eto., were shown.

The exhibition wans n decided success, and the socioty
will glve anothoer solrée fn the first week in June,

made by Messra. W. A. Kelsey & Co., of Meriden,
Conn. The advertisement of this firm will be found
in our advertising columns.
) o D S
Composition for Covering HBollers and Steam
Piping.
The process has been employed for some time with

great success for preventing the loss of heat from
steam pipes, domes of generators, cylinders of
steam engines, ete. It consists in covering the same
with a mixture of sawdust (no matter from what
wood) and ordinary flour paste in a very liquid
state, The sawdust being added to make a thick
paste, and applied according to the following direc-
tions, will form s compact mass, the adherence of
which is very great when applied on clean surfaces
of wrought or cast iron; but on copper pipes it is
more difficult to apply the first coat: in which case
it is necessary to wash the copper pipe to be covered
with a clay wash made with potter’s clay until it
forms a thin coating, after which the sawdust and
paste will adhere firmly. Itis very simple to ap-
ply; any ordinary mason with a small trowel is all
that is necessary. Lay on five successive coats one
fifth of an inch thick, each layer making, when
finished, one inch thick. Let the pipes or other ob-
jects to be covered be kept warm by the aid of a
little steam, and let one coat be perfectly dry be-
fore applying a second. Should the pipes be out-
side, exposed to the open air, give them three or four
coats of coal tar to make them waterproof, but if
inside a building it is not necessary. It is well to
pass the sawdust through a riddle, to cleanse it from
the coarse fragments of wood which are always to
be found among sawdust. There is no contraction
in drying the composition, therefore no leakage.
Steam pipes so covered, the correspondent believes,
lose less heat than when covered by any other pat-
ented process sold for that purpose. It is much less
expensive, and much more efficient. The sawdust is to be
found in most factories, scarcely of any value. With 1
cewt. of flour (about $3.75 worth), he says he can cover as
much surface as formerly with £200 worth of the composi-
tion he was then using, which cost him at the rate of 75
cents or $1 per cwt. Its lightness renders it still more valu-
able for such purposes. There is very little expansion or
contraction in the pipes, being well protected; therefore no
leaky joints,— Zextile Manufacturer,

A NEW AXE.

Mr. John O. Rollins, of T'ruckee, Cal., has patented through
the Scientific American Patent Agency an improved axe, hav-
ing detachable bits that may be readily interchanged and se-
curely attached, so as to admit the use of one axe with
thick or thin bits, for different purposes, and the replacing
of dull bits by sharp ones.

The body, A, may bemade of cast iron if desired, which
admits of cheaper manufacture. The ends of the body are
provided with tapering grooves, or with beveled edges, to
which the corresponding beveled bits are fitted, both meth-
ods being shown in the illustration. The middle part of the
axe body is centrally recessed back of or extended beyond the
slightly inclined side parts, the bits being in the same man-
ner made with s central extension or recess, so as to be con-
nected to the axe, and therehy protected against lateral dis-

placement.

When the hits are placed in position, they are
locked against displacement in the longitudinal direction of
the axe by rivets, C, of soft metal, that are driven in tightly

to retain the bits securely on the axe. The rvivets may be
easily removed by a steel punch for the purpose of replacing
dull or broken bits, or inserting bits of different slzo for dif-
ferent vvork, as required.
—er—

Spurious Flowers of Sulphur,

Mr. Hanks recontly exhibited to the San Francisco Micros-
copical Soclety specimens of the spurious and the genuine
flowers of sulphur for comparison. The real article is ob-
tained by subliming sulplur; and excopt that there is with it
usually o little sulphurous acid, the product is almost chem-
ieally pure, But a great deal of what Is sold as the subli-
mate now turns out, under the microscope, to be merely
crude brimstone, ground to & powder.  Instead of “Howers™
it should be called flour of sulphur. The spurious article

contalng many impuritios




Our Washington Correspondence.
Tb the Bditor of the Soiontific American :

Since my last, thero have been wseveral changes in the ex-
amining corps of the Patent OfMee.  Dr. Jayne has been re-
moved from the class of *“ moetal working " to that of **agri-
cultural products,” to flll tho position made yacant by the
reduction of Mr. Conuolly to first assistant, and Dr. Jayne's
old place is filled by Mr. Church, who was formerly law
olork. Mr. Tasker, who had chargo of the class of ** wood-
working,” has resigned, and Mr. Bartlett has taken his |)osi':
tion. This left the classes of * navigation " and ** fircarms
without & head; and Dr. Antisell, who many years since had
charge of the class of chemistry,” but resigned during the
war, has been appointed to fill this place.  Itis smd that Dr.
Antisell, in addition to the classof firearms, is to examine
patent medicines, which is considered by some as rather n
curious combination; but others are of opinion that the two
classes will go very well together, as many of the medicines
are thought o be as dangerous as the fircarms, and as a paral-
1ol instance to this cite the sub-classes in charge of Dr. Wil-
kinson, who not only has “surgical instraments™ to kill
people with, but * coffins  to bury them.

In continuation of the system of surveys carried on hy the
government, the Wheeler expedition is about to tuke the field
for 1877. It will be divided into three sections, one of
which, to be known as the Colorado section, will rendezvous
at Fort Lyon, Colorado, onthe Arkansas river; asecond one,
the Utah section, at Ogden, Utah; and a third at Carson City,
Nevada, to be called the California section. There will be
gix regularly organized parties prosecuting systematic sur-
veys, the work of each one of which will finally appear in a
complete atlas sheet.  An additional base-measuring and tri-
angulation party will operate in conncction with the Utah
section, and another special party will survey certain points
in the Sierras, south of Lake Tahoe, a most intercsting sec-
tion in a topographical view. A distinet party will continue
the survey of the Washoe mining district, while a special
observer will prosecute underground inguiries relating to
the disposition of bodies of ore; temperature at different
levels; presence or absence of water and its temperature; the
treatment of ores; and the ventilation of mines,

The official returns to the Bureau of Statistics show that,
during the last month, the exports of fresh beef from the
United States were 8,416,820 1bs., of a valuc of §821,481, and
that 169,043 Ibs. of mutton, valued at §17,048, were exported
from New York slone. During the four months ending
March 31, 1877, over 2,000,000 1bs, fresh beef and 839,002 Ibs.
of mutton produced in Canada were exported from Portland
to England. That we may not lose this addition to our ex-
ports, nor be deprived of our own supply of this food, the
State Department has addressed a communication to our
consular officersin Europe calling for all the information that
can be obtained in reference to the foot and mouth disease
and rinderpest, and whetLer these discases are likely to be
communicated by the importation of dried and salted hides.

An official notification has been received by the State De-
partment from the Chinese Government, that it has opened
to American trade four more ports, namely, Tchang, Wuhu,
Wenchow, and Pakhoi.

The same department has received information that the
emigration from Hamburg, Bremen, and Stettin, during 1876,
was 50,577, all of which, except about 5,000, sailed for this
country. This, however, is a falling off from last year of
about 6,000, which is attributed to the hard times.

The bids for supplying postal cards for the next four years
have just been opened, There were twenty bidders, and the
bids ranged from 6944, cents to $1.15§ for single tinted cards,
and from 7342 cents to $1.25 per thousand for double tints
—the lowest bidder on either class being the American
Phototype Company of your city. The price paid the pres-
ent contractors is §1.89] per thousand, and their bid for the
next four years was 75 cents. It is estimated that over one
billion cards will be required during the ensuing term, which
will take 3,125 tons of cardboard, and if spread out would
cover 250 acres of ground. The difference between the prices
on the two contracts on the whole number of cards re-
quired will amount to $701,000.

Washington, D. C. OCOoASIONAL.

Compressed Alr v, Steam.
Tv the Editor of the Scientific American :

In & recent number of the fron Age, it is stated that air
compressors, now st work in some of our Western mines,
yield ninety per cent of the compressing power, In other
words, & one hundred horse power steam engine compresses
sufficient air to run a ninety horse power air engine. If
this Is 80, it would seem that a system of locomotives might
be worked quite as cheaply with compressed air as with
steam; for the reason that s stationary engine has at least
from ten to twenty per cent the advantage of a locomotive
in the consumption of fuel, owing to the great radiation to
which a locomotive is exposed. The air locomotive has
nlso another important sconomic ndvantage in its less costly
and more durable air tank, as compared with & locomotive
boiler.

A plain cylinder of boiler plate with hemispherical ends
is » very simple affalr, roquiring no saying, and containing
about three times the capacity of s locomotive boiler of
equal weight and strength, A single charge of compressed
alr In such s tank, st a pressure of 250 to 800 1bs, Lo & square
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miles on a level line, To present the case in a practical
way, let the Greenwich Street Elevated Railway Company,
for instance, locate a one hundred horse power air com-
pressor and an ample reservoir at a central position between
the termini of their line, The reservoir may consist of a
number of cylindrical tanks with hemispherical ends, 4 feet
in dinmoter and 40 to 80 fect long, made of the best boller
plate, 80 a8 to be perfectly safe and tight at a pressure of 800
e to the square ineh. Let the tanksa be so placed that
every part of thelr external surface may be casily got at for
an occasional cont of paint to prevent corrosion, The ex-
penso for current repairs and for fuel for such an appa-
ratus would be very light, it would seem, as compared with
that of their present system of locomotive boilers. If the
length of their line or other exigency should require the loco.
motive tanks to be charged at other than the central point, a
three inch pipe may be laid from the central reservoir to any
other point of the line desired for that purpose. The valve
gear of the locomotives should be so arranged that the eylin-
ders may be used as compressors when making stops and
when going down grade.

I can see no reason why the air locomotive, in connection
with the elevated railway, shall not eventually give us the
most desirable and perfect system of city transit possible.
No other system embraces so many excellent features as
this, especially for passenger transit, namely, pure air and
sunlight and a fine outlook, freedom from mud and snow,
and non-interference with other travel. The reader will find
an interesting and finely illustrated article npon air locomo-
tion in the BCIENTIFIO AMERICAN SUPPLEMENT of January
1, 1876.

Worcester, Mass. F. G. WooDWARD.

A

The Flight of Birds.
To the Editor of the Scientific American :
In regard to the flight of birds, I think that there is no ne-
cessity to resort to such theories as the figure of 8 motion to
understand how a bird flies when it beats the air with its
wings. I think that the formation of the feathers, and their
imbrication in the wing, ought at once explain that kind of
flight. When the bird makes the down stroke, the wing of-
fers a solid resistance to the air, and the motion imparted to
the body of the bird must be upward, The wing must then
be raised to come into position for another stroke. In so
doing, cach feather lets the wind pass through in an oblique
manner, which causes them to nct as sails on a windmill or
on a ship, thereby propelling the bird forward. The bird
instinctively knows how to direct these strokes, as it wishes
to ascend, descend, or move straight forward. The effect of
the down stroke can be seen when a large bird such as a
turkey buzzard begins to fly in a place where there is not
room for rapid headway. Each down stroke is more violent
than the up one, and the body is jerked up each time.
A flying machine might be made so that the wings would
have a sufficient resistance to the air to keep it up, and the
propelling part could be arranged independently. But there
is another mode of flight that has puzzled the minds of men.
It is a remarkable thing that man has seen beyond the Milky
Way, and is now studying the constituents of the sun, yet
he cannot understand the sailing of birds. I have seen
many attempts, but they all fall short of the mark. I have
seen buzzards with outstretched wings rise in a spiral course,
when it was so calm that a leaf on a tree was not moved. 1
have seen the frigate bird wheel in graceful curves upward
when the sea was as smooth as a mirror. I have seen the
buzzard sail nearly in the eye of a strong wind without any
other motion being perceptible than a little balancing. I
have looked down hundreds of feet on them as they sailed
beneath me, and never could detect any motion of the wings.
The theory of inclined planes will not explain it. I have
also noticed large butterflies float about in a most heaven-
like enjoyment, in some cozy opening among trees, on a fine
summer evening, when there was not a breath of air, with-
out once moving their wings, as if they were some disem-
bodied spirits that had neither attraction or gravitation, but
only will. T have seen a motion very similar to the sailing
of birds in fishes. I saw a number of porpoises sailing im-
mediately in front of the prow of the steamer. They were
packed quite close together, and moved exactly as fast as
the steamer. As it was necessary that they should breathe
occasionally, theéy were continually rolling over cach other
to come to the surface. Sometimes half the fish would be
out of the water, yet the uniform motion was kept up, and
no one on board could detect any motions of fins or body to
warrant such speed. There are other modes of flight such
as by bats and insects, the dragon fly as an instance; but the
sailing of birds is a most interesting study for philosophers,
and it will be safe to say that man will never be able to put
it in practice. But the knowledge may come in play in ex-
plaining some things yet in embryo.
Hagerstown, Md.

Shoa e

Jorx H. Hevsen.
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Reclamation of the Sahara.,
Tv the Editor of the Scientific American:

Yourarticle, in the SCIEXTIFIC AMERICAN of May 12, en-
titled ““ Lands below the Ocean Level,” presents s statistioal
discussion of present and future results of converting the
great Sahara Desert into an inland sea, by connecting it with
the ocean.  The conclusion that the expiration of 100 years
would be sufficient to convert the great desert of sand into a
desert of salt is doubtless correct, on the supposition of a

communication baving & water discharge oqual 525 times

[June o, 1877.

inch, would probably run a car load of passengers several ' that of the German Rhine. But the construction of such &

channel is practically impossible. A channel conveying, sy,
ten times the volume of the Rhine might, however, he possi-
ble; and from it entirely different results would probably
[ensue.  The quantity of water delivered by such o channel
| would cover A% of the area of the desert, or abiout 70,000

| square miles,  Almost immedintely upon the admission of
witor to the arid plain climatic changes would ensue, reducing
the temperature and the rate of cvaporation, Ax the formu
tion of the new sea progressed, ity surface and shores would
become the recipients of the gentle shower and the driving
storm. These causes would continue to operate with in-

oroasing force ag the sea augmented in sizo, If wo suppose
evaporation to be reduced one fourth by the new conditions,
and that another fourth is returned by rainfall, it will follow
| that o body of water would ultimately result, having an area
{of 162,000 square miles—that is, the area will huave been
doubled from these two causes—an area one half largor than
| that of the Caspinn Sea. The presence of such an enormous
body of water in the Great Desert would, wo may well con.
ceive, establish a tributary river system of its own and main-
tain an independent meteorological area of vast extent. Tak-
‘ ing 16 feet a8 the annual evaporation (since we have supposed
[it to be diminished one fourth), and allowing 2 feet rainfall
yearly ns suflicient to insure productivencss of the surround-
ing desert, we shall have an area 7} times that of this new
sea, or 1,160,000 square miles of reclaimed territory, to say
nothing of the incidental benefits aceruing to Moroceo,
Algerin, and Tripoli, and possibly to Egypt and Nubia also,
As to the stability of the new condition of things, no pres-
ent fear need be entertained. For, since 525 times the flow
of the Rhine would require 100 years in which to fill the
great Sahara with a deposit of salt, the proposed 10-Rhine
channel would occupy 5,250 years in accomplishing the same
end. Indeed, it is doubtful if a much longer period would
accomplishit. For it must not be forgotten that a sea fauna
and flora would be developed, capable of converting a very
large amount of salt into organic compounds, thereby elimi-
nating it. Moreover, the consumption by humanity and the
surrounding animal life would effect a not insignificant post-
ponement of the supposed final result.
Platte City, Mo.

R. T. ErLLiFRiT,

SRS AR
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A Fire Escape Invention Wanted,
To the Editor of the Scientific American :

Cannot some ingenious Yankee invent a wire bed bottom,
that will form a spring bottom when on the bed, and which
can, when necessary, be unfolded to form a ladder of any
required length, ssy for one, two, three, or four stories of a
house? It would be of little use unless it was so simple as
to require no skill to operate it; and it should have one end
attached to the bedstead, so that the occupant could throw
off the bed clothes, throw the wire ladder out of the window,
and go to the ground.

Beaver Falls, Pa. . E. ExERrsox.

Sheop Farming in Callfornia.

It is estimated that from one half to two thirds of the
sheep in the State have perished from starvation. The loss
of cattle is not so large, as they were taken to the mountains
intime. Dr. Swain, of Watsonville, recently started for the
mountains from Fresno, with over three thousand sheep, and
the lifeless carcasses of over twenty-five hundred of them
now mark the route taken. The doctor says that unclaimed
dead and dying sheep cover the plains, and hundreds of
sheep and lambs fall into line behind the wagon of the trav-
cler, and follow, in the hope of getting a morsel of hay. One
man from the San Joaquin Valley lost every sheep he had—
eleven thousand—during a storm, and went home a penni-
less man, Another, an Italian, thought he could save the
cost of ferrying his sheep across the Tuolumne River by
swimming them, and eight hundred were drowned in the

ting his sheep to where there was feed, turned twelve thousand
out to starve. If he undertook to drive them to the moun-
tains many of them must die of starvation before reaching
there, because there is no feed on the way; and then, when
the mountains are reached, all the good feed is already tuken
up by men who hold possession, shot gun in hand, and who
are desperate enough to fight to the death. There will prob-
ably be a good many cases of bloodshed and death in the
mountains this summer, and many stock men will myste-
riously disappear to return no more.— Watsoneille (Cal.)
Transeript,

Patent Office Publications In England.

The English patent office authorities have determined to
discontinue the publication of the ahddgme;: nok: m
tions, in many senses, the English Mechanic

valuable productions of the office. Having introduced a
““chesp and nasty * style of printing specifications and
drawings, they are anxious to save a few more pounds to
add to their clear income of $500,000 per year. To remedy
the difficulty pointed out by the judges, namely, the impos.
sibility of deciphering the drawings now produced, full
sized copies will now be supplied.

O
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When water pipes are laid atan inclination either above or
below the horizon, a correction will have to be made in -
timating the supply, by adding or deducting iy of an -

in thelength of the pipe.—Molesworth.

attempt. Another man east of Visalia, despairing of ever get-

to or from the initial pressure for every foot of fall or 1




Nuw Hunres—No. XXVIL
W now approsch a class of work in which the fullest
amount of care and attention on the part of the pattery
makor, for the attalnment of accurncy, Is oxceedingly desir-
able.  Pattorns for wheel work, clumsily constructed, muy
bo positively worthloss, or may at least give rise to great lows
of time in tho fitting shop, in correcting the defects in the
castings taken from them. It is not our purpose to enter into
the various methods of arriving at the proper form or curvi-
ture that is to be given to tho teeth, as that isy subject quite
extensive and a study in itself. What more particularly con-
corns us is the general construction of the patterns from de-
‘wigns furnished.

Gear wheels are of two kinds, spur and bevel, the former
for transmitting motion when the shafts are paralle), and the
latter 10 be used when the shafts aro inclined to each other,
When the tecth of o bevel whool are Inelined at an nngle of
45° with tho axis, that wheol Is called o miter.  Skow bevels
ure wheels suitable for shafts that are inclined to each other
and are not in the same plane,  Pinfon Is a distinetive term,
appliod to the smaller of o pair of gear wheols when thore
Is & groat disparity between thom; or it may mean genernlly
a small gear whoel.

Fig. 200 is a plan and section of the pattern of a spur
wheel and pinion, such as is usually supplied to workmen,
The plan cxhibits the form of the teeth and pitch, with the
size and number of arms, The sectional view shows the
breadth of face, depth of hub, and ribs on the arms. In the
construction of gear wheel and pinion patterns, the particu-
lar method to be adopted, as also the material to be used,
will depend upon size and the service expected to be got out of
the patterns. Mahogany, dry and straight grained, is an excel-
lent material for wheel patterns; but for large work it is too
costly, Insome cases the teeth are worked in mahogany,
and fixed to a pine body; in the majority of cases, however,
pine is the only material used. The pinion may be carved
out of one piece, or it may have the teeth attached to a hub;
and if the latter, then the teeth may be held by dovetails, or
they may be simply glued or nailed, If the pinion is so
deep in proportion to its dinmeter as to be strong enough,
und not more than 5 or 6 inches diameter over all, it may be
cut from the solid; in this case, the grain of the wood must
lie in the direction of the teeth, For turning the piece, we
must use s chuek or face plate smaller than the pinion is at
the bottom of the spaces, 50 18 to be uble to trace circles on
both sides by the motion of the lathe; if such a face plate is
not at our disposal, we may bore a holo in the piece to be
turned, and fit to It an arbor of hard wood. Having turned
the pattern, trace upon it very fine circles to indicate the
piteh line, the line for the roots of the tecth, and (if required)
circles for the centers used in tracing certain peculiar forms
of teoth. All these cireles are to be tenced on both sides of
the pattern, and draft is to be allowed by muking the circle
for the roots of the teeth a little smaller on one side than on
the other, and ulso by turning the plece slightly taper. The

pinion is nosw to be pitched out, on one side, very accurate- |

ly; this is sometimes o matter of no small difficulty, for,
having pussed round with the compnsses o few times, the
points are liable to slide into previous impressions, giving
rise to error. For this reason the pattorn maker does not
allow the points of his compasses to full where he intends
the centor of the teoth to be, until he bus obtained the correct
division, which is known by the compuss point, ufter baving
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mado tho tour of the elrely, fulling exnotly into the sturting
point,  He now procesds to Iny down the centers of the
teoth, nnd to delineste thelr slge snd form; then, by squaring
across the face, the polnts of the teeth are transferred to the
other wide; the teath are then outlined on that side and the
Intervening spaces eut away exactly to the lines,

For a lurgoaizod pinion, the usunl method Iy to build upa
hub or body with quadrants breaking Jolnt at each course
Lor Iayer; the body Is then turned, and the elreumference

pitched off to the required number of teoth,  Blocks of hard
or soft wood, pluned nearly to the size of the teeth and hol- |
lowed on the side that goos next the body, are to be glued
on and set to the lines made on the surface of the body when

It was pitehed off (oo tooth marked A, #ig. 200). When
the glue hus properly set, the whole 1s replnced in the lathe,
and turned off, the same as for a solld pinion; the lining-in
will also b o repotition of the process above explained. An-
other mothod s to fx the teeth on dovetails, us at B, Fig.
200; but as this is very seldom adopted for spur pinions, it
will be more in place to describe It when dealing with bevel
gear, ;

We now proceod to the construction of the wheel, whick
In our illustration has six spokes or arms, marked 8; the rim,
R, must of course bo built up in segments; and when we
havo renched to the height of the top of the flat arms, we
| Should turn the Inside to the finfshed sizo, and cut in the
| arms, o8 shown in Fig. 200, the rest of the building can then
be proceeded with, To avold here uscless ropetition as to
the detadls observed in building or in preparing the arms, the
reader is referved to the Sorexmiric AMERICAN of January
20, 1877.  Having turned the body of the wheel both inside
und out, we proceed to attach, on cach side of the arms, a
huby, 50 48 to form the whole hab as in Fig. 200; the ribs, C,
are then fitted, and lnstly we complete the body by filleting the
corners. For the teeth there is but one method that is usuai-
ly adopted, and that isto form them in a box as follows:
Plane o piece of hard wood, ns in Fig, 201, some five or six

inches longer than the teeth, and about three inches wider;
the thickness is not to be less than that of the tooth at its
| thickest part. The ends of this piece must also be planed;
from the edge, B C, gauge the line, A D, the required depth
of tooth, Lay off, about in the center of the piece, the dis-
tance, B C, equal to breadth of face of the wheel, and make
two saw cuts, B A and C D, Let this piece be now let into
n piece of planed board, Fig. 202, which is an inch or so
longer than the radiug of the
wheel at the tops of the teeth,
This piece is to fit tightly in-
to the mortise, which is made
equally on each side of a cen-

7. 202,

ter lino on the board. Take = 51
now in a trammel the radius 7| T : ﬂ FI;
of the wheel at the top of J-I— 7
the teeth, and murk off, from s

the outer edge of the hard | | _J,.//

wood box, the distance, E F,
on the center ling of the
board. The point, I, repre-
sents the center of the wheel.
Take the radius of the wheel
at the piteh ling, and also ot
[the roots and points of the
[teeth; and with these dis-
tances describe the arcs, E G,
H I, J K, and such other ares
a8 may be necessary, on
which to take the centers for
describing the correct form of
the tooth, Complete the do-
lineation of three teeth, orat
| least the center one, which
will be upon the hard wood
box; reverse now this box,
and draw the outline of the
tooth upon the ather end of
it; remove the piece from the
mortise, and pline off to the
shape of the tooth as drawn;
remove the portion, B A D C,
and the box is ready for
shaping teeth in. Such tecth
during the process are held
| by the screw shown,

Select for the teoath lumbor very straight in the grain, and

A7

rip off n number of strips about two or two and o half feot |
long, of & width and thickness, when planed, slightly fuller  cidedly sulphurous smell.

than the required teeth, and hollow one edge to fit the curva-

trifle longer than the teeth, and plane the ends so that, when
|ﬂnimhud. the length of the pleces I8 exactly equal to the
| breadth of the rim; this lattor process Is most rapidly per-
formed by placing some elght or ton side by side ina frame,

be taken not to diminish this width, ax Is sometimes done.
In planing & number of teeth, it perhaps Is as well to black-
load the frame where it Is apt to be planed; this will at least

[ [a]s1e 4112
JRY|

show when damage has been done. The blocks are now
severally shaped to the proper contour in the box, Fig. 201,
particular attention being paid not to shave away the box in
shaping the teeth; for this reason it Is well to have an extra
plane, very finely set, to finlsh with, The rim of the wheel
having been divided nccording to the number of teeth re-
quired, and lines squared across its face, at o, Fig. 204, the
finished teeth are glued on ex-

netly to the lines, Only n few

spots of glue should be applied,

80 that little or none may exude

and hide the line that we pose

the teeth by; when the glue has

perfectly set, the teeth should be
additionally secured by nails, (f
the above processes are followerd

up with proper care, the tecth

will all be found cvenly set
around the wheel; nevertheless,
it is only right to verify their
position with a pair of callipers
while the glue is yet soft.

Very large wheels, or even
| those of moderate size when dif-
ficulties of transportation are an-
ticipated, are made by bolting
together a number of sections,
A section usually consists of
an arm and two equal portions
of the rim, one on ecach side of
it, £0 us to have a joint midway
between each pair of arms.
However, this may be one thing
that must be observed, namely,
to have the joints always in the
center of spaces; therefore it is
sometimes necessary to employ
unequal segments or sections,
in which case the pattern is made to the longer segment;
and when these are cast, the flange is moved to suit the short-
er one, and the superfluous teeth are stopped off in the sand.
This saves cutting the pattern, which remains good for
.other wheels when required. The extremities of the arms,

which are to be screwed to the hub, are provided with flanzes
for this purpose, the hub being flattened to accommodate
them. A great deal of nicety is required in constructing
wheels on this principle, as the spaces between the teeth at
the joints must be neither wider nor narrower than at other
parts.

Bt

Kllled by Lighining,

Recently, during a severe lightning and thunder storm, at
Newberne, N. C., three young persons, Isaac Richardson,
aged 20, Eliza Collins, 20, and Laura Williams, 19, were
struck by a heavy discharge of electricity, and instantly
killed. Richardson was escorting the two girls, arm inarm,
from church to their homes; and as they neared Queen street,
a gentleman, who was but a few feet behind, saw them fall
as the flash struck them. The coroner found the lifeless
bodies lying side by side, with arms still locked. At the
time of the accideut they were walking under a steel-handled
umbrella, which was found lying upon the ground near the
bodies (the cover partially burned), and which, undoubtedly,
was what attracted the electric discharge,

! - —eere—
Stiavge Electrie Phenomena.

The city was interested, last evening, by the appearance
on C strect of a strange phenomenon, At first it had the
appearance of sparks of fire coming up through the pools
of water beside the street. These sparks seemed to explode
on reaching the surface, in many instances producing re-
ports loud enough to be heard across the street, and being
accompanied by a little cloud of smoke, and emitting a de-
It was noticed that the phenom-
ena occurred only on one side, under the telegraph wires.

ture of the rim of the wheel. Saw the strips into pieces a| The spurks seemed to be caused by drops of water falling

{ from the wires of the telegraph, which exploded when strik-
ing the pools of water. This solution was scemingly
'confirmed by tho fact that when the wires becamo dry the
;phonomenn ceased. It still remains to be explained, how-

and, if necessary, tghtening them by n wedge and nipping ever, why, under the cirenmstances, such results should fol-

in the vise (see Pig. 208). The frame must be equal in width
to the length it is required to make the pieces, and care must

low the falling of the water drops from the wires, — Firginia
Qity Enterprise. :
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IMPROVED RAILROAD JOINT AND NUT LOCK.

We illustrate herowith o novel railrond joint and nut lock.
Tho object of the device is to support the ends of the rail,
kegping them from gpreading or turning over, and at t‘lm
game time furnishing abundant materinl opposite the joint
to compensate for soparation of the rails, Ax the |\|)p|ix§l'l('|~
is made to it closely, two bolts are dono awny with, The
inventor states that the joint would be gafe without any bolts
on the ssmo section of rail. The nut lock provided is cheap
and simple, and may be cither a wooden or iron key, or a
spring, placed as deseribed further on,

The shapoe of the device is clearly shown
in Fig. 1. As the sectional view, Fig. 2,
indicatos, it is especlally well adapted to
the old pear-hoad rail, & form which his
gone almost entirely ont of use from the

Mechanios' Institute of Ban Francisco sent n gentloman to
Professor Boll to induce the latter to apply the telephone in
mines, ko 48 to give prompt and complete communication
thronghout the mine and with the surface, The ordinary
telograph does not at presont work well in the majority of
mines, for various reasons.  But to that, and many similar
applications for the use of the telophone, though backed by
most liberal offers, Professor Bell has invariably replied that
o has not yet fnlahed his exporiments nor ascertained all
the conditions necessary 10 the faithful service of the instru-

ment. Nevertheless, he has one in constant use, connecting

fuot of its boing too low to admit of fish
plates and bolts, as commonly cmployed,
The inventor considers that there ig no
botter shapod rail than this, both for dura-
bility and strength; and he clnims that, in
connection with the joint hero described,
the pear-head rail will be as smooth to ride
over s any of the fished rails. The en
graving shows that the pear-head rail, be-
ing nearly an inch lower than the ordinary
T rail, the leverage will be much less, The
inventor further adds that & mile and a
half of track, provided with his joint, has
been laid, and that the riding thercon is
exceptionally smooth. It is not decmed
necossary to minutely deseribe the form of
the invention, as it is plainly apparent
from the engravings. It is moulded and
matched to the rail. It requires no spikes
in the flange of the rail, which, with the
ordinary fish joint, are very necessary to
keep the rail from crecping. In this way
the full strength of the flange is retained. The nuts are
locked by driving under them a wooden or iron key, as
shown at A, Fig. 1, the same fitting down into a channel in
the brace, or by adapting a steel bent spring, as shown at B,
This device is applicable to ordinary fish joints by having a
small projection rolled on the outside plate to hold wooden
plugs or keys.

Patents for both brace and nut lock pending through the
Scientific American Patent Agency. For further particu-

—

lars, address the inventor, Mr. T. J. Nicholl, chief engineer,
Gilman, Clinton, and Springfield Railroad, Springfield, T1I.

The Telephone.

New facts are discovered in the practical use of Professor
Bell's speaking telephone much faster than theories can be
framed to meet them. At present he uses only permanent
magnets in operating the instrument; there isno battery used
at all to give the current, it being obtained solely from ordi-
nary and not very large horseshoe magnets wrapped with
fine wire near each of the poles. Strangely enough, the mag-
nets work equally well, no matter which pole of either mag-
net faces the other in the circuit. Instead of the usual
arrangement of poles, 4 —, + —, these may be placed — +,
+ —, and yet serve the purpose of the telephone completely.
Great electrical resistance, such as that caused by the inter-
position of 16 persons holding each others' hands as part of
the circuit, interferes little with transmission, As the resist-
ance is in such a case nearly twenty times that of the Atlan-
tic cable, there seemsto be reason for the hope that the sound
of the human voice may he readily transmitted between
Europe and America.  The Bell telephone is strangely
oblivious to some kinds of defective conduction and sensi-
tive 1o others, Thus wet weather, which interferes with
ordinary telegraphy, has no perceptible effect on the tele-
phone; but imperfect joints uniting the lengths of wire are
a grave impediment to the working of the new instrument.
Three curious sounds are heard in the telephone when used
with the ordinary wires between cities; these sounds nre

fainter than those which the instrument specially transmits
and make a sort of undertone of sound.  The most tllnllm-;
of the three is the ticking of Morse signals and the like,
These can sometimes e distinguished as the signals of Hep-
arate letters and words, but in general they are confusing
by their number,  They are produced by the vibrations of
the telegraph poles from ul) the other wires that may he
fastened to the poles that carry the telephone wire,  There
is n low erackling sound which is believed to be produced
by the rubbing of imperfect or rusty joints of the telograph
wire. There is also a faint, continuous, bubbling sound, for

NICHOLL'S RAILROAD JOINT AND NUT

ried upwards by the roller; and ns the arm clamps the defl)
rod on being raised, it carries the Iatter with it, compressing
the spring, and at the same time turning the rod through s
part of o revolution, When the roller comes directly over
the shaft, the arm is released, and the drill rod and arm fah
together,  As the ring of the nrm strikes the block, O, the
drill rod is entirely released, and is thus allowed to make
o full blow upon the rock, the effect of which is increased by
the expansion of the spring. Rach time that the drill s
raiged, Uis automatically turned, so that its cutting edge

isconstantly being shifted to new points in the rock.
Patented May 1, 1877, through the Sel-
entific American Patent Agency. For fur-
ther particulars, address the inventor, Mr.
= A. J. Mershon, Warsaw, Ind.
= ———

the workshop of some makers of clectrical instruments with
his own laboratory, and *‘ chin-music " travels over the in-
tervening half mile of wire without difficulty or mistake.
MERSHON'S IMPROVED ROCK DRILL,

In the accompanying engraving is represented a novel
method of operating rock drills, enabling the same to be
driven more rapidly and with greater facility thanis possible
with the usual sledge hammers. It also saves the labor of
the man ordinarily required to hold the drill upright. The
mechanism consists in a4 strong frame, through boxes in the
cross beams of which the drill slides. One end of a short
shaft is journaled into the frame, and the other in brackets.
Upon the inner end of the shaft is a disk, A, in which there
is an arc-shaped slot. In the slotis journaled a roller, which
is concave in the direction of its length. B is an arm that
projects from a ring which encircles the drill, and passes
through the slot in disk, A. The brackets that support the
inner end of the shaft are of such size as to come wholly
within the slot, so as to allow of the rotary motion of the
arm. A block, C, is secured to the lower cross timber to re-
ceive the ring of the arm, B, at the lower portion of its
stroke. The drill point is enlarged and made V-shaped, so
that the sharp edges of the V trim the sides of the hole.
A spiral spring surrounds the drill bar, and is suspended
directly under the upper crosspiece. This springis compressed
by the fixed collar, D on the bar when the latter is raised.

LOCK.

The disk shaft is turned by an ordinary crank, or it may be

which no satisfactory explanation hus yet boen offered, The

(-'mmfw-,lm] With any conveniont motor.  The mode of opera- |
tion is as follown: As the disk is rotated, the arm, B, is car-

California Timber,

The sugar pine of Californin oceupies
the same place that white pine or cork pine
does here, and is about equal to it as fin-
ishing lumber. It is used almost exclu-
sively for sash, doors, and inside blinds.
For all uses where n soft, white, straight
grain is required, there is8 no wood on the
slope equal to it.  The heart is durable for
shingles, crossties, and the like. Shingles
made from heart sugar pine are free from
some of the objections attaching to those
made from redwood.

Yellow pine is used in the plece of the
sugar for some purposes; it has a soft,
white and even grain, but works harder
and is a firmer wood. Much of it re-
sembles sugar pine so closely as to he
barely distinguishable. Some of it is as
handsome as many of the ornamental
woods. For building lumber and fencing
it is preferred to sugar pine.

Spruce, which is sometimes called red fir, is a strong tim-
ber adapted for joists and scantling, and all work requiring
strength and durability. It stands exposure to the earth and
weather very well and resembles Puget Sound lumber quite
closely; it makes good plank for sidewalks, platforms, ship
plank, car floors and frames, and similar work.

The fir is a white, close-grained wood, free from pitch or
odor, useful for ceiling, scantling, and wainscoting, and
makes good box lumber.—Northwestern Lumberman.

A NEW FUMIGATOR.
Mr. George T. Blanchard, of Plymouth, Me., has patented
through the Scientific American Patent Agency, April 24,

1877, the improved fumigator herewith illustrated, which is
mainly designed for use in killing lice and ticks on sheep
and other animals, and also in destroying insects that infest
shrubs and plants. :

A is a bellows of ordinary construction, having the valves
ab. Bisachamber containing a central perforated tube,
C, in the bottom of which is placed a perforated grate, ¢,
which is supported by the curved strips, d. A pipe, D, con-
nects the lower end of the tube, C, and the bellows, A. The
upper end of the tube, C, extends above the top of the
chamber, B, and is stopped by a cork, e. An aperture is
made in the bottom of the chamber, B, which is closed by a
cork, 7. A nipple, E, projects from the side of the chamber,
B, for receiving the flexible tube, F, which terminates in
the nozzle.

The manner of using the fumigator is as follows: A burn-
ing coal is placed on the grate, ¢, and the tube, C, is wholly
or partly filled with fumigating material, such as tobacco or
sulphur, and is stopped by the cork, e. The bellows is
worked, and the smoke issues through the perforations of
the tube, O, into the chamber, B, where it is cooled, and
whenee it passes, through the flexible tube and the nozzle,
to attack the insects.

Ashes and dust that accumulate in the chamber, B, may
be blown out through the aperture in the bottom by remov-
ing the cork, f, and working the bellows.

e

Foresite,

A new silicions mineral, found at San Cero, in Italy, has
received the name of foresite in honor of the mineralogist,
Rafael Fores, It occursin granite, along with tourmaline,
felspar, stilbite, and desmin, and crystallizes like the latter.
Tts composition is as follows: Silica, 40°96 per cent; alumins,

27°40; lime. 547; magnesis, 040; potash, 0-77; sods, 188;

water, 1507,
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A SNAKE-EATING FROG.

Mr, C. F. Seiss, of Philadelphis, Pa., writes as follows:

Tt is a well known fact that many serpents subsist u).
most entirely upon frogs, but I never knew of frogs attempt-
ing to devour thelr common enemy, the snake, until I my.
self witnessed it. Last mmm; I had in my vivarium a feo
male shad frog (rana Aalecing, Kalm), & young bullfrog (rana | by this purified petroleum. — Répertoire de
oo A B i For ol Lol s o ,,,:,_ | y p ed petroleam pertoire de F
wustris, Lo Conte). One ufornlng I introduced to them a De
Kay's brown mkc(&o:m Dekayi, Holbrook). The bull and
marsh frogs were much terrified at the appearance of the make incisions in the bark of trees
snake, and leaped wildly about, hiding at last under stones ing the sap,

in corners a8 far removed from the snake
as possible. Not so, however, with Aale-
eina, Sho did not, if I may use slang, * scare
worth & cent,’ but looked upon the sud-
den appearance of tho snake ns & matter of
course. The snake, happy at being re-
leased from the small dark box in which
it bad been confined, began moving about
quite briskly. It at length crawled too
near Aalecina, who with her tongue instan-
tancously seized it by the head, and began
swallowing it with rapid gulps, until six
inches of the snake had disappeared in her
now distended abdomen. At this moment
the snake bad the appearance of an im-
mense tongue, which the was frog slashing
about most energetically. Not wishing to
lose the snake, it being the most valuable
of the two reptiles, I endeavored to force
the frog to part with the snake, by tapping
her smartly with my lead pencil. This
had not, however, the desired offect, but
I was forced to grasp the frog inone hand,
and the snake in the other, and thus draw
the snake from its unpleasant situation.
The snake acted as if partially blind or
bewildered after its removal, but other-
wise seemed none the worse for its five
minute trip around the frog’s stomach. Haleoina made two
more attempts to swallow her fellow prisoner the snake:
both times she was caught in the act and frustrated, and it
is without doubt, she would at length have succeeded, had I
not adopted precautionary measures. The above-mentioned
snake was twelve inches in length, and the frog, from nose
to vent, two and a Half inches. Previously, this same frog
bad swallowed a live brown Triton (desmognathus fusea,
Rafinesque), over three inches long. T will presume the frog
mused thus: ‘I will be compassionate toward you, poor

Triton, and end your sorrowful longing for liberty'—and
swallowed him!"” i i

Pa—
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A BEAUTIFUL FERN.

The Gleichenia dicarpa, which we illustrate herewith, is

an exquisite fern of the natural order polypodacem, It is, we
believe, a native of New Zealand; and it is a highly orna-
mental addition to the shrubbery and the fern house,
It is of a rich, dark green color, the spores heing
brownish yellow. It grows well and flourishes in o
peaty or lonmy soil. It can be easily propagated by
divisions of the roots,

Botanists recognize as many as eight sub-orders of
ferns, the polypodacea being known as the true ferns.
This class includes the great majority of those with
which we are familiar in the wild state or under culti-
vation. As many as 8,000 different species of ferns
have been enumerated. In the earlier geological nges,
ferns formed an important part of the vegetation, as
may be scen by studying the coal formations; and they
are found in our days in all parts of the world. One
peculisrity of the genus is that many species flourish
best when secluded from the air; and for this reason
the Wardian case was designed especially for their cul-
tivation, and has become one of the most popular and
beautiful of household ornaments.

-
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Purifieation and Uses of Petroloum.

M. Masson, druggist, of Lyons, France, has succeeded
in removing the disagreeable odor of petroleum by the
following process: Intoa vessel containing 225 Ibs. of
petroleum are separately introduced, by means of s long
funnel, 2 ozs. each of sulphuric and nitric acid, and 11
Ibs. of stronger alcohol are carefully poured upon the
surface of the petroleum. The aleohol gradually sinks
to the bottom, and when coming into contact with the
ncids beat is developed and some effervescence tukes
place, but not in proportion to the quantity of the
liquids. Ethereal products of a very agreeable odor
are formed, and the substances thus treated scquire an
analogous odor, at the same time becoming yellowish
in color. The operation lasts about an hour, after
which the liquids are thoroughly agitated for some
minutes with water, and after resting for cight or ten
hours the purified petroleum is drawn off.  The lower
stratum, which is a mixture of the acids, water, and
aleohol, may be used for deodorizing the heavy oils of
petroleum, by agitating them well for twenty minutes,
and, after twelve hours' washing the oil twice with milk
of lime, to remove the free acids, It will then bhave the
same, but o weaker odor, as the light petroleum first
treated, and answers well for lubricating purposes.

Petroleum thus purified may be used in pharmacy for

many purposes. Al the tinctures for external use may be
propared with it, like the tineture of arnlea, alkanet and
camphor; it may be used for dissolving ether and chloro
| form, like alcohol, and, combined with futs or glycerin,
promises to be of great utility in the treatment of skin dis
oasos, ote.  The alcohol used in pharmacy might be replaced

Yharmacie
— .t — -
Woodpeckors,
N. O. says, regarding a statement that woodpeckers never

for the purpose of suck-
that woodpeckers proper, as well as a species

THE SNAKE-EATING FROG.

called sapsuckers, tap beech, cherry, wild cherry, sugar
maple, and almost all smooth-barked trees. They bore holes
} or § inch apart, horizontally, round the tree or its limbs;
these holes are an inch deep sometimes, as many as 50 having
been seen in a row.

-
L

A Disastrous Launching.

A disaster which resulted in the killing of six men and
the wounding of several others occurred during the launch
of the iron steamship Saratoga, at Mr. John Roach’s ship-
yard, in Chester, Pa. The men were engaged in knocking
the blocks from under the keel of the vessel, and failed to
hear the warning to come out, when the ship began to move.
Before they could escape, they were caught among the tim-
bers and terribly mangled as the vessel passed over them.
Mr. Roach has launched some forty ships, and hitherto with-
out accident.

GLEICHENIA DICARPA. e

A Museum for Working Men.
Mr. Ruskin has opened near Shefliold, England, a museum
for working men. It is the first school established under the
8t. George's Company for the working men and laborers of

Eogland, to whom the Fors Clavigera Is inscribed; and as
soon as hie had selected the site Mr, Ruskin ealled some of
the Sheflleld men together and explained to them the reasons

of his cholee, He was well pleased with the workmen, spoke

to them in the most familinr snd friendly straio, and re-

marked that be had come to learn and not to teach. Having

found they appreciated the boon he was about to confer

upon them, he has sent to the museum many rare aad in-

teresting objects.  On his paying a second

visit to Sheffield, several working men

who had embraced the doctrine of Robert

Owen were anxious to obtain an interview

with him, especially us he was reputed to
be of an exceedingly amiable and affable
disposition, and to bear his opinion as to
the feasibility of establishing a co-operative
village, consisting of houses, works, din-
ing and lecture hall, library, ete., and sur-
rounded with plenty of fresh air and pure
water. Out of the funds of 8t. George’s
Company be has now purchased at Abbey-
dale, Sheflield, a beautiful estate of thir-
teen acres, at a cost of altogether $11,000,
and has expressed his willingness to ac-
cept his co-operative friends as tenants
until the annual interest they may contrib-
ute shall have cleared off the capitsal;
that the estate is to be known as Equality
Country, that twelve families have united
in the undertaking, and that all their earn-
ings will be thrown into a common stock,
are matters of surprise to those who have
taken a leading part in the movement. At
most two families will live on the estate
untilit is known that the scheme is a sue-
cess, the object of its promoters being sim-
ply to carry on the boot and shoe making trade on co-operat-
ing principles, in antagonism to the modern system of pro-
ducing, by means of machinery, chesp and nasty goods; and
if in this they succeed, they may gradually increase the
number of their dwellings and form the whole into a1 co-opera-
tive village. The garden produce will be simply to meet
their own requirements; but in whatever direction they may
extend their present programme, Mr. Ruskin kas not been
asked to furnish them with the requisite means to carry out
the movement.

Professor Bell’'s Talking Telophone.

A correspondent asks: ““ Do you think that the telephone
will take the place of the telegraph now in use?” As this
question is one which a great many are now asking, we would
say that we do not. It may perhaps supersede the Morse
system to some extent for private lines and the like, and,

possibly, may be utilized somewhat in forwarding

press reports; but for regular commercial telegraph-

ing, it does not appear to us to possess, as it now stands,

any advantages. In the first place, messages would

require to be taken down in short hand by the receir-

ing operator, and afterward copied in long hand; and

we all know the liability to error, not to speak of the

great delay of such a system. Then, sgain, while

“Auld Lang Syne,"” “ Home Sweet Home,” or any-

thing with which we are perfectly familiar, could be
very ensily recognized, it is questionable if regular

messages could be *telegraphed” without serious

errors occurring. It is verymuch like talking through
the little toy ““lovers’ telegraph,” or an ordinary speak-
ing tube. If great care is taken to speak slowly and
distinetly, and you have an idea of what is coming, you
can generally make out enough to understand what a
person is talking about. But it seems to us that no-
body wonld care to trust important messages, some-
times involving life and death, or thousands of dollars,
to being ent in this manner. We chronicled, issue be-
fore Inst, a Iudicrous mistake made in just this way.
A reporter telegraphed over the police wires to
the editor of a Brooklyn paper that he was at the luna-
tic nsylum, where he had gone on business, and could
not get back in time for the afternoon edition. The
sergeant told a policoman to step around to the news-
paper office and inform the editor that Koselowski (the
reporter) was at the lunatic asylum, The policeman
misunderstood the message, and reported to the editor
that Cardinal McCloskey was insane, and had been re-
moved to the lunatic asylum. It is not too much to
expect that just such mistakes would constantly occur
were the telephone in use for commercial telegraphy.
For the above reasons we do not think that telegraphers
need have any fears about the telephone usurping, to
any great extent, the place of the system handed down
to them by Professor Morse.—T'he Operator.

- ——eetre— -
On Dycing with Aloos,

To prepare the coloring matter of aloes we introduce
gradually 10 parts of this resin in 60 parts of nitric acid
heated in & water bath, When the disengagement of
gus is slackened, wo evaporate the yellow solution at
first in the sand bath, then in a water bath, and we re-
dissolve the residue in water, which precipitates the

-~ et sy wees
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m. then we dry it.  The yellow, bitter matter

thus obtained i entirely soluble in water, alcohol, and ether;
{ts yiold ix from 86 per cent of the aloes employed.  Aloes
dye wool without a mordant, in shades which goup to adeep
brown., We obtain mode shades very varied with mixtures
of orohil and aloes; we grind up, for example, 20 parts «'.f
orchil with 1 of aloes, and we dissolve them in soda. We
obtain tho same varied shades by the employment of anilino
colors. A mixture of aloes and soda ash dissolves in water
with a beautiful purplo color, which gives in dyeing fast
bluish grays, analogous to those which are obtained with
fustic on an indigo blue ground. We dissolve 1§ parts of
aloos in water, and we adid 2 parts of soda ash: after 12 or
94 hours wo dye. 1f before dyeing we neutralize the bath,
and add to it afterwards chalk, we obtain green olive shades.
— M. Victor Preston, in Muster Zeitung.
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of the matter; we wash it to carry off all lhorampea. This series ended with the introduction of man, the

arowning glory of all.  The locture wis woll received and at-

tentively listened to throughout,
- e

What Liquor is Dolng.

I R. F. Mushet writes to the English press that Liquordom
is kKilling trade, and, after mentioning the amounts spent an-
nually, be remarks: ** Now I say to manufacturers that it is
all \'c:r3' well to reduce wages, and to c¢conomize their pro
cosses of manufncture, but unless they unite manfully, and
put down the liguor fNend, he will erush them all.  Besides
the nine hundred and forty millions actually paid in the past
seven years, the effect of swallowing the Satanic solution
itsoll has lost and cost the nation ot least an equal sum,  If
the days” works lost through drink in the Inst seven years
were reckoned up, the amount of woages thus sacrificed
would appear ineredible.  If manufacturers were to unite,
as one body, and refuse to employ any man or woman who
| frequented drink ehops, and would sot the example by them-

A regular monthly meeting of the section on “Geology 'selves ubstaining, prospority would goon return; for a sober
and Mineralogy ™ was held at the School of Mines, on Mon- l?ngln.l.ul could compete successfully against all other na-
day evening, May 21, 1877, Dr. J. 8. Newberry, President, tions.
in.lhe chair. Dr. Martin offered s series of resolutions in We are most foraibly r«mlmlcd of the truth of all this by
regand tothe scientific use of the public parks, praying that an item in the Labor Tribune of Pittsburgh, which ui\'cg an
they may be guarded from encroachment and misuse, that  account of the number of drinking shops in Allegheny City;
llml'hc ;nndc;x'hools for taste and scientific instruction, and | the editor proceeds to use the stirring words: “* When will
that they be stocked with plants and animals of scientificand | men rise above this serfdom to a soul-enslaving appetite?
(xonnmic valuc, Reform is impossible while saloons abound, Good wages

Dr. Newberry exhihited a photograph of the restoration of | cannot be long preserved where men encourage such vices,
a mammoth from Siberia. It is26 feet long, 16 feet high, and | The working classes will be compelled sooner or later to
represents an animal eight timesas Jarge as an elephant. | acknowledge that abstinence must be practised bcl'nr(: there
The president also showed a new fossil from the Catskills, | can be any permanent amelioration in their condition.”—

which seems to connect our red sandstones with the old red | Coal Trade Jonrnal.

sandstone made famous by Hugh Miller; also a plaster
cast of the new crustacean found in the upper silurian and
named cosarcus.
The first paper of the evening, by Mr. B. B. Chamberlin,
was on
SOME CHOICE MINERALS AT THE CENTENNIAL,

and was illustrated by a large number of beautifully ex-
ecuted water-color drawings. Among the minerals referred
to were the native copper and silver of Lake Superior.
Drawings were shown of calcite erystals of a delicate wine
color, also of stalactites and stalagmites from the lead mines
of Towa. Arizona sent a meteor weighing 1,400 Ibs., and
Mexico another. Among the beautiful things there were
emeralds, rubies, and crystals of corundum from North Caro-
lins. Mr. Chamberlin also spoke of the amazon stone
from Pike’s Peak, Cal,, and exhibited beautiful drawings of
this green mineral, some specimens of which have sold for
£150. He described the diamond exhibit from South Africa
as exceedingly interesting, embracing both white and col-
ored stones.  In the collection sent by the School of Mines,
St. Petersburgh, was a topaz 5 inches in diameter, also em-
erald in rock, crocoite, and other beautiful and rare miner-
als. In other portions of the Russian exhibit, the magnifi-
cent display of polished stones and gems, lapis lazuli, mala-
chite, labradorite, rthodonite, ete., made a splendid display.

THE EVOLUTION OF THE NORTH AMERICAN CONTINENT
was the subject of a paper by Dr. J. S. Newberry. The

SLUo. T T
Paper Calender Rolls,

Paper calender rolls are almost as hard as iron, but are
used in preference to iron because, while they will preserve
their roundness, truth, and smoothness, they possess a cer-
tain amount of elasticify, and are therefore less liable to
damage from the strain due to any foreign substance passing
through them. The method of fixing the paper to the rolls
is as follows: Disks of thin common brown paper, of adiam-
eter large enough to turn up to the required diameter of roll
and with a hole in the center of each large enough for them
to pass freely over the roller shaft, are first cut out; then a
number of similar disks, with the central hole made about four
or six inches larger, are made. In putting these disks upon
roll shaft, four having the smaller holes are put on, and then
one with the large hole, the object being to insure that the
paper shall press together at and towards the outer diameter
of the roll, and not bind so tightly towards the center; thus
the outer part of the roll is sure to be the most compact, and
therefore the most durable.

To avoid bending the roll shaft by reason of any unevenness
in the thickness of one side of the sheet of pager from which
the disks are cut, every other disk is turned halfway around
when placed upon the shaft. When the shaft is filled with
tthese disks, it is placed under a very powerful hydraulic

the disks solid together without the aid of glue or other ad-
hesive substance. The disks are allowed to stand until they

press, giving a pressure of about 200 tons, which compresses |

speaker said that the oldest rocks we know are themselves : are compressed sufficiently to give room for additional disks,
formed from sediment deposited by the disintegration of | which are added in the same manner as before, the whole
still older rocks of which we have no trace, and which may | being again compressed. This process is continued until the
have likewise heen the sediment from a still earlier conti- | intended length of the roller is filled with compound paper,

[JuNe o, 1877.

poso of this washing Is to remove all traces of sulphur from
the straw. For 256 hats, take: Alum, 4 Ibs, 6 ozs ; tartario
[ucld, 8} oza,  Add ammoniacal cochineal and extract of in.
[digo, according to the shade desired. By making the one
or the othor of these wares predominate, we obtain a reflec-
| ion more bluish or reddish. A little sulphurie secid is added
to the beck, to neutralize the alkalinity of the ammonincal
cochineal, The hats are boiled in the dye for about an hour,
and rinsed in water slightly acidified,

Maroon (25 hats): Ground sanders, 11b. 10 ozs.; turmerio,
ground, 2 Ibs. 8 ozs. ; bruised galls, 7 ozs, ; rasped logwood,
24} ozs,  Boil in a kettle 20 roomy that the hats may not be
bruised.  Rinse. Steep over night in black liquor at 3° B.,
and rinse in several waters, To produce a deeper black, re-
turn to the first beck, which is strengthened by an addition
of sanders and logwood.  Polish as for black.

Havana.—This shade, being a degradation of maroon,
muy be obtained by the same process, reducing the propor-
tions by one half or one third, and omitting steeping in black
liquor. The hats may be sonked for a night before dyeing
in 41bs, 6 ozs. or 6 1bs, 9 0zs. of slum.—Moniteur de Teinture,

! NEW BOOKS AND PUBLICATIONS.

| Froes: their Causes, Prevention, and Extinetion, combining

nlso a guide to Insurance Agents. By F. Moore.
Published for the Continental Insurance Company of
New York city,

Although this work Is primarily a manual of instruction for insurance
ngonts, and is fally | ded for the employ of the above-named
corporation, It embodles much that is new and valuable on the subject of
fire provention. Thero is of course no one class in the community who
I have a more direct Interest In lessening the number of fires than the fire

undorwritors, and consequently it is to them we may look for thoroughly
| practica) sugiestions, based on the best experience and not combined with
doubtful speculations. As a means of Information of what Is dangerons,
as likely to eauso fires In workshops, factories, and bulldings of all Xinds,
how muoch the rate of risks are enh d by the presence of
such perilons material, how to prevent fires, how to deal with them, and
lastly, ns a full exponent of the rights and duties of both insurer and in-
sured, we ean cordially commend this book. It contains much that we do
not think has over been published elsewhere, and it {s written clearly and
well

S7EAM INJECTORS: their Theory and Use. From the French 3
of M. Leon Pochet. Price 50 cents. New York city: 3
D. Van Nostrand, 23 Murray and 27 Warren streets. p
As the injector s now coming Into use for other purposes than the feed-
ing of bollers, there is & large demand for literature concerning its theory
and action; and this M Pochet has done much to supply. The mathe-
matics of the subject are exhausted in hislittle treatise.

EXGLISH SCIENCE LECTURES.—Messrs. Macmillan & Co., of Astor
Placo, New York city, are now {ssuing series of the lectures addressed to
' popular audiences which are delivered in London, Manchester, and other
| cities in England. We have now before us one on ** the Earth’s Chemistry,”

by J. Norman Lockyer, one on “ Technical Chemistry,” by Professor Ros-

coe, and one on * the Snccession of Life on the Earth,” by Professor W.
| C. Wil The of the I guamntee the accuracy and.
- value of the information contained in the discourses; and we ara giad to
| find that the langusge employed In them Is singularly clear and precise, and
In every way adapted to the purposes of popular instruction.

Inventions Patented In England by Americans,
From May 2 to May 7, 1577, inclosive,
CAnmAGE Lignt.—A. H. Phillippl, Reading, Pa.
FRINGING MACIINE.~J. B. Lincoln, Providence, R. I.

REED ORGAN .—L. K. Fuller, Brattieboro', Vt.

| Sneer METAL CAX.~L. V. Sone, New York city.
VARNISH, BT0.~G  Wolff, Philadelphin, Pa.
VENTILATOR.—T. W, Bracher, Noew York city.

DECISIONS OF THE COURTS.
United States Olrcult Court—District of Minnesota.

nent. Of this older continent, we know not where it wasor
what itwas; we only know that it was large enough to form
a continent from its own ruins. Its history has been oblit-
erated. Beginning with the old metamorphic rocks, known
s the Laurentian and Huronian, which extend from Labra-
dor to the Lakes of the Woods and as far north as the Arctic

Ocean, we have the oldest known form of the American con- |

tinent. Since that time it has been changing form by the
formation of newer rocks. Owing to the cooling and con-
tracting of the earth, there is a continual tendency to raise
the high lands higher and depress the valleys lower: while

PATENT SEAT.—DAVID C, PIICE V8, JAMES E, KELLEY. LEY
[Tn equity.—Before Nelson, J.—Decided February, 1877.]

' when the latter is fastened as follows: Upon each end of the
roll shaft a recess is turned, and a flange, made in two halves,

is bored, smaller than the recess referred to by the amount |, The atents granted o David C. Price {08 B0t ete: seats piaced
allowed for shrinkage. The outer diameter of the flange is | upon every alternate board of the circus seats,

then turned, larger than the recess cutin the iron disks or | o o OVIXION OF THN QOUNE.
The complainant obtained two

flanges forming the end of the roll by the amount allowed for | Noa, 19538 and 194
shrinkage; which flange is made slightly smaller in diameter '?f.f.i,ﬁmm 3.'2." and h{:}?‘"u.:'nbw::"' He also secured ¢
than the intended size of the paper roll. The two half flanges | 3 .‘g:'ﬁ-u‘&b’m YA u”mm-gm B circad
are put in place upon the recess in the shaft, and the end ‘ -w-u-.“;f Ho brlnt;. sult against James E. Kelley, because of an infringe-
flange or disk is shrunk on over the diameter of the two half | ™o mpm; Qoclares hin Inven

* to provide an improved

at the same time other influences are at work, grinding off
the clevations and filling up the depressions. In many
places we dig or bore down to the old metamorphic shales |

and slates, surrounded by newer rocks.  There are islands |

flanges, thus firmly locking the whole to the shaft through
the medium of the recesses on the shaft.  This locking de- e P the n
vice is placed on one end of the roll before the paper disks
are placed in position; then, after the disks are compressed
and while the roll is in the hydraulic press, the flanges or
of these old slates in Texas, and the Black Hills were found " disks at the other end are shrunk on.  This plan is the one
by Messrs, Jenney and Newton to be an island of these old | generally adopted in this country, that employed in England
rocks very much disturbed, with the slates turned up on | being considered deficient in that it gives the paper oppor-

tator, while
com

o PACIOns W
L] omen! ”.huu of
ae osatruoted ai
D ta o shaved sloa 1o (e T
secure the supports,’
The d of this invention
o e

: e i | tho stringers notehed for
edge. They contain characteristic shells which connect | tunity to expand § inch in the locking process. Tho rolls | Dick by mcans of Reey
th ith the Potsdam N . = 5 and the board Immedistely In front

o0 with'the Lo of New York. The Pacific coast is | are then turned up in the lathe with a front tool for iron, the upon which are tho chalm cr sesik,
a rock-bound shore that seems totally invulnerable; but the | speed being but little greater than that employed to turn iron | iringer over the b,,.b’,d‘ m
perpetually, | of equal diameter. The finishing is done by an emery wheel, | *icha stake fs driven into the

big rollers come in and pound awsy at the rocks
until the rocks are undermined and fall. Finally the rocks | the same as for an iron roll.
are pulverized and carried off to be deposited in the far dis-
tant sea.  This sea has taken possession at different times of
different parts of the continent. Wherever there was a de-
pression, there has been a deposit of the remainsof ses fish

->

>

Dyecing Straw,
The season approsches when dyers have to take in hand
, | articles of straw, and especinlly hats, As le, &
spines, teeth, ete,, on the bed of the sea. When the ses be- l| should be well ntm'pml.lnnd lhyen treated :v::lh ;ﬂl‘l:?vnmll”
came shallow, another series of deposits, shells, cte., was | and extract of Indigo, and yellowed with turmerio. ’l‘lu;
made, Thus cach period left a record of the physical con [nhudm most in demand are black, brown, and gray. Black
:lil':znn and the kind of life that existed in the ses at that | (for 25 hats): Logwood, 4 1bs, 6 ozs, ; hmiucd galls, 17} ozs.;
. turmeric or fustic, 4} ozs. 0 3 y
By the aid uf. the magic lantern, Mr. Russell threw upon | steep in u beck of hhu!k Ilr.|norl:('.rl:ld'::4:¢::;ub:: ::-m:l)ﬂ‘!‘: :l‘";:l"
the screen a series of pictures showing the shape of the con- | 5 B., and rinse in sovernl waters, dry, and rub with & brosh
tinent in the Silurign, Devonian, esrboniferons, tertiary, and | of dog’s grass, to bring up the |m'llnh'. i
and other ages; also pictures of the crustaceans, fish, rep- | ‘.rﬂy.—-’l‘hlu shade ean be obtained only on very white
tiles, birds, and mammals that existed at each of theso peri- | straws,  Steep in a bath of soda erystals to whlchryu little
ods, together with iigenioudy restored imaginary land- | lime water has been added, to causticise the alkali. The pur-
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Recent American and foreign ?atmts.

Notice (o FPatentoos,
Inventors who are desirous of disposing of thelr patents would find it

tons of merit, and publishi thom (0 the SCIENTIFG AMEKICAN on very
reasonable torme,

Wao shall be pl 1 to make eatimatos ax to cont of engravings on recelpt
of photographs, sketches, or coples of patent

infringement,

thon to examine the other Insuos
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United States Olreult Court—Eastern District of
Ponunsylvania,

PATENT TODACCO ATAMF.~LOWILLARD & CO, VA, MCDOWELL & €O,
[In oquity.—Bofore MeKennan, ¢, J.—Decldud Fobraary 84, 1877,

Charles Seidler's relseued t of October 24, 1876, construed t -
rﬁw;d a m.n metallic label upon either the ln:e?:r

to deseribo in his patent the best mode of -
tiaing his invention, but i not necossarily Nmited to. he precl consime
mk ! nﬂ"ﬂ; oxolude Merl " N
DaRO o um: mﬁs‘?d}(i ng from it only In o single

de
L8 not void simply because It contal
by on the 'o't"uawvml:nt:s in ::: "n':.ﬁfmm
of it in ting the refssue. ip~viokifen e

hh x5 .
! in a motion : un interlocutory In,l‘nx{::ﬂon. to restrain infringement

of the et u the com '8 bil An original pat
to Charlos by
,..d":: %uum J %w ch was sur- | quired

of Jan hi
reissued to him October 24, vention is thus

7 invention is therofors claimed under v heads, the At and third
1."""’ of tobaceo having a hard label pressed into one of Its faces, as

of tobacoo haying letters or other decorative and distingalshi

1 on & hard metallic surface, and prossed as specified. =

mw«m aro alloged to have | g -
as I they must bo construed, to indicate the (mpressment

of ther the fnner or onter face of a plug of

tobacec t is cleafly made out, both by the affidavits

read In rn.g%wtot the motion, and by an Inspection of the fobacco mann-

wold by the respondents,

the patent has been very carnestl
m&u_wdmmym nod"o?fn::plmm
covering, and that th

|
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effectuated. When this is dono

ity of the patent but little neod be sald at

novelty of the invention, or rather that it is a
uso of 80 old deviee. But it s not shown to have been used for any
by the patentee, o even remotely

e ,
‘waa the result of conslderable thought, and of careful and repeated
o o 'ect means of distinguishing the quality
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of when moved in one direction and to release the band, when moved in the

After publication, the
cuts become the property of the porson ordering ther, and will be found
of value for clreulars and for publication in other papers.

NEW MECHANTCAL AND ENGINEERING INVENTIONS,

IMPROVED DRAFT REGULATOR.

Thomas Baker, Albany, N. Y.—The object of this invention is to enable
the fireman to control his fire, so that the heat, after the fire Is fully burn-
Ing, muy be provented from pasuing off with the products of combustion
o 8o great an extent as it otherwiso would, Tho Invention consists in the
combination of the open-bottomed case, the damper, bar, and chain, the
welght and chain, the pulleys and shaft, and the chain, guard, and point
with each other and with the flue of o furnace. By pulling upon the chain
tho damper ean bo raised to any desired extent, and can be secured in
place, when adjusted, by passing a link of tho sald chain over a pin at-
tachod to the forward end of the guand. By counting the links of the chain
drawn from the forward end of the guard, the fireman can adjust the dam-
per in any desired position without leaving the front of the furnace, A
steam gago is attached to the front of tho boller, #o that the flreman can
niwnys soe what the steam pressuto is, and can rogulate tho damper as re-

IMPROVED DEVICE FOR CONVERTING MOTION.

Edwin Long and Louls E. Lyon, lows City, Jowa.—This invention relates
to an Improved device for converting a reciprocating into a rotary motion,
and Is more particularly applicable to treadles for driving light running

machinery in which a number of revolutions for the fiywhee! are desired for
cach movement of the treadle. The improvement ists in a h

IMPROVED WHEEL TIRE,

Isase N. Pyle, Decatur, Ind.—This construction is wuch that the outer
tire may hug the Inner tire suagly when shrunk upon It, and may draw salid
fnner tire more firmly down upon the fellles, making the entire wheel firm
and strong.

IMPROVED SASH HOLDER.

Luther Jones and James Stroud, New York city —This consista Inte
armangement of (wo rollers at right angles to ench other, In & sultable fram.c
for attachment (o the upper comers of the window sashes of cam (o ro
Nove thatn of friction caused by the swelling of the saxh or casings when
damp, or by the warplog of the sash or window frame.

!
IMPROVED METHOD OF ATTACHING HANDLES TO CROSSCUT

BAWK.

Charles A. Sands, Burlington, Kan,—This Invention conslsts of araw
with a detachablo spring guard, that serves to stiffen the back of the same,
and also to cover the teeth of the same after use. 1t conelats, further, of
ad justable bandles applied to face plates clamped (o the saw ends,

IMPROVED METAL WAGON BODY.

Simon Peter Graham, London, Ontarlo, Canads,—The body of the car-
riago I made of sheet metal, and constructed with s flange around the
bottom, which resta upon the wooden sill, and Is secored to it by scrow
bolta, The top of the body is also flanged and attached to a wooden plece
which fortas the support for the seat proper,  The sides and back of the
beody are united by o lap seam or joint which performs the funetior of a
brace, Tho body Is cheaper and stronger than those herctofore com-
structod,

IMPHOVED WAGON END OATE.

Stephen D, Davis, Malvern, Iowa.—This end gate forms a box-like ex-
tonslon of the wagon body, and [s #o attached to It that it may be adjusted
vortically as woll as horizontally, It may be readlly detached from the
wiigon body, and 1x #o constructed as to support the ends of the sides of
the Iatter,

IMPROVED LATCH FOR DOORS, ETC,
A C. Wool , Ballefontaine, O.—This latch has the form of &

quarter section of a sphere, and s pivoted In a socket attached to the gate.
1t alko bas & bandle which hangs vertical, so that the latch maintains o
horizontal position, except when the gate s belng opened or closed. A
beveled catch plate Is attached to the post, so that when the gate is closed
the eateh will strike the same and be tumned on its pivot tll it passes the
cateh, when It at once resumes the hori | position and engages with

the cateh,

IMPROVED SKYLIGHT,

Joseph Henry, Chicago, 1Il.—This invention Is an improvement upon
that for which the same party received letters patent dated March 27, 1577,
1t relates to constructing in one plece the head of the bar or rafter, cpon
which the glass rests, and In supporting the head by means of flat bolts
provided with shoulders for that purpose.  The invention alsorelates to a

block loosely connected with & reciprocating lever or bar, and having a
hole or throat through the same through which one side of a band passes;
which band is stretched about a driving and s tension pulley, and which
snatch block has such shape of opening on throat as to seize the band

other, back to it former position preparatory to taking a new hold.
IMPROVED ANCHOR.

Flaher A, Buck, Eastport, Mo.—This Invention is a novel modification of
the mushroom anchor, in which the arms that branch out radially there-
from are curved upward at the ends, and provided with an inclined and
tapering fluke, of circular shape, that is riveted or otherwise securcly
fastened to the ends of the arms. The circular luke may be made of =uit-
able width, o as to impart to the anchor a greater holding surface and
power of resistance. The main ndvantage of the circular fluke consista in
the fact that it will prevent the fouling of the anchor.

NEW MISCELLANEOUS INVENTIONS.

IMPROVED AEROSTAT,

louble gutter jolnt for nse between the mfters, the same being constructed
with a bent flange that fs inserted between the panes or plates of glase,

IMPROVED MACHINE FOR GRINDING SHAVINGS.

Isanc Tompkins and Abram G. Tompkins, Brooklyn, N, Y.—This Inven-
tion consists of an Interior grinding cylinder that revolves within an inclos-
Ing eylinder, having s cutting surface and exit perforations, the inclosing
cylinder forming a space sround the foner cylinder that diminishes grada-
ally in width. The smail pieces into which the shavings are cat pass
through the perforations of the outer catting cylinder toan exterior casing,
from which they are cond d to a suitabl P ¥

IMPROVED OSCILLATING CUTTER HEAD FOR FINISHING
SPOKES.
Joseph R. Locke, Amesbury, Mass,—This machine is so constrcted

that the cutter heads may be oscillsted to bring thelr catters into proper
position for finishing spokes,

IMPROVED BOARD LATIL

Andrew A. Smith, Boulder, Col.—The object Is to furnish a lath o con-
structed that it will not be necessary to break joints In putting it on, which
will strengthen the building, and will require less studding and less Iabor

William 8. Hull, Jackson, Miss,—This acrostat s designed to be used | to put it on than ordinary laths, The Invention consists Ina board lath
elther in miniature form as a toy (being driven by a torslonal rubber spring | formed by slotting boards of the proper thickness with sets of slots, alter-
in thin case) or upon a larger scalo with steam, or other sultable motive | nating or breaking joints with each other,

power, as s flying machine, The improvement conslsts In the construction
and arrangement of two propellers at opposite ends of a tubular frame con-
taining the driving mechanism, the sald propellers bolng arranged to rotate

" IMPROVED PLATFORM WAGOXN,
Ebenezer H, Booth, West Colesville, N, Y.~This improvement in the

in opposite directions, and constructed each of a series of right-angled trl- | construction of platform wagons enables the draft to be appHed directly
angular blades or fans, having one side at right angles to the rotating shaft | to the axle, o that the wagon box can bo set lovel. Its holds the body or
and their larger acute angles deflected away from the shaft and supported | box sgainst swaying, and may be used either with or withoat a reach.

upon independent projecting arms or bars,
IMPROVED ORE WASIER,

IMPROVED RAWING MACHINE,
George J. Kautz, Emporium, Pa.—This s an improved sawing machine,

Dexter A. Hendrick, Calumet, Mich,—This invention relatos 10 an im- | designed for use in a sawmill for cutting off slabs, edgings, and other lume
proved * vanning ™ process mineral dresser, which process proceeds upon | ber into lengths for wood, laths, pickets, ete, It Is s0 constructed as to
the principle of separating the rich ore from the lighter carthy matter by | feed the lumber forward (o the saw, and feed the saw forwand to the lum-
reason of thelr different specific gmvities when the pulverized material is | ber automatically. It may be adjusted to cut off the lumber in Jonger or

::xn‘hnm od n
| nmeo. which hid not before heen farnished to either ! 2 . whil Horter laneth fred
Wm&w’:} ‘l")eon Nor doos the denlal of its patentability .“'::w ':'h ':";;:h‘ zh?;":ﬂ'lu;:cwm:mm: ':nm: u::::' s 8-Tocy
soom (o 1o hhl'f any firmer foothold, press f" il mh“'; ;, u‘:: ',,,, o ,w' mm,‘: mmu v m:,m IMPROVED SETTING, JOINTING, AND GAUGING THE TEETH
t nevertheless involved reflection oxperiment to | Ing pan which by a ng motion Imparts con tary i g
maturity, and its evident utility, indicated by its prompt | without revolving upon its own axis, which pan Is provided with means for
by mp;ﬁfe:l?':m:'g}{ilnlgl&.:m::':t,lll:fﬂ‘l:?ﬂ?mtn use,oven | ralating its degree of Inclination or tilt, and Is supported upon orstepped | Levi H, Bigelow, Fremont Center, Mich.—By this device the catting or
“The remainin oﬁjocﬂon. that the relawue §s vold, a8 not belng for the | In a jigger Jevor which Is alternately lifted and allowed to drop by means | flow teeth of & saw can bo set at a uniform angle and jointed to make them |
sAmo lnvmﬂon%owrltnd in the arlginal patent, l'l' °|l‘"}¥b“;3"~°"ﬂ "’-b"n"' of i eam or wiper whool, 50 & to furthur agltato the contents of the panz s | of uniform length, and the cloarers or clearer teeth can bo gauged W A
deawings in botn s (he ane, and the speciications Bf Dt 10 10U | revolving rako belng employed tn connection with the pan, which ko s | uniform length (but less than that of tho catting leeth, betwesh whieh hey
applied 108 plug of tobacco before It is subjected to its final prossure, | always upon the high side of sald pan. are located).  The device i extremely cheap, simple In construction, com-
%&M upon 1t indicating Ite quality, origin, or trade- | pact in form, and apparently adapted to operate efficiently.
i while fn the original patent the claim Is l'l,:‘:':'lted mlmmcco. t&w‘l}lch IMPROVED TEETHING NI1PPLE,
S hmu e wpppse. il o g Chinrles X, Rogors, La Crosse, Wis,—This lnvontion relates to means by IMPROVED METHOD OF MAKING WOODEN BOXES.
William Huey, Cambridge, Md.—~This fnvention relates to cortain fm-

3 L as the Commissioner of Patonts hinn conclusivoly

i found, the relssue was properly ted with an expanded clalm, to securo | which the teothing of ehildron may bo facllitated, and eonslats In an in.

; :h patentee the full benefit of the invention described, but not clalmed strumentality of peealiar form, the samo bolug provided with i handle to | provements tn the construption of wooden boxes, which fmprovements are

) #m'!w & preliminary Injunction must, therefore, be allowed. adapt it to bo manipulated by the ehild, and a nipple of such shape and | josigned moro particularly for that class of wooden boxes which are stift

g Harding, for . length that the gums may be brought to bear upon It, while It cannot be | gnd right In shape, such as are employed for holding hats, caps, boots,
mu Meyers, for defendant, foreed too far into the mouth or throat se as to do harm, | shoes. thread, cotton, cigars, and all fancy articles, but which improve-

I — —~—r o — ——— menta are applicable to and dealgned to be also used in the construction

Supreme Court of the United States, NEW WOODWORKING AND HOUSE AND CARRIA: | of frait baskets, crates, ete.  The lmpe t ists in the er of

| forming the bend or joint at the corners, whereby a singlo plece of board
CLOTE MARKER FOR SEWING MACHITL 0 Liltig 4 BUILDING INVENTIONS.
w, .A.'U-. u::m:‘r:‘n. I?VW..“O.-'Y:) ANS‘%}:}“ 0 is made to form the several sldes of the box without the trouble of meas
BOATRN .

aring and fitlng, and without the use of nalls, scrows, or dovetails for this
IMPROVED DEVICE FOR KRTTING, JOINTING, AND GAGING | qupnase. The manner of forming the jointis to cut, by means of revolviog

SAW TEETH cutier heads, preferably transverse channels across the board, and theo after .
Lavl 1L Bigelow, Fremont Centre, Mich. —In order that saws may 1~ steaming the hoard to bend the same around. A peculiar form of channel

‘ b OF fho Unitod Ktatos for the Northorn
Mol xoa the °"““6?-9§'|'& of | ll'uoll.]
A patent will not be sustained muo olatm 18 for n rosult, n prineiple, an
s ‘%,‘L“;‘,;‘; iy A P o0, ) usetul ro- | o ool tunotion properly thelr footh occarionally require 10 be set, to | which permits the sucoessful bending of the board without breaking con-

or By
& now
'? Lt Aok, oonAIAts In tho TeMnA O umur:lu.-n ¥ :’:m‘;ﬁ wive them o uniform inclination or angle, also to be Jointed, to make them | stitates the main featare of novelty, which channel has straight angular
'ru! mtr:nd‘n"l umri\ly o“"l the modo of operstion. Independs | | oieaen in longth; and when clearers aro used, they roquire to be cut | aldes that form a miter whon the board s bent, with a curved groove at
(0
g thn; unlowl dovices m&“y
it cor
an!

other
o
it fmmodinto o oo deseription of (e Invontion, | down or made shortor than (ho floamn or cutting teoth, botwoon which they | the bottom of the nogular groove which affords bendivg room to provent
W \ wnnwta{n With mtho g% ygm“t:"; t‘,‘,'l ',',";pf,'t‘._ n‘g’: aro loosted. The objeat of thik luyention 1s o provide a cheap, simply | crcking.
s A {f““‘. m‘,’“ g - | conatracted, but eMcient devioe, for use In performing those operations.

ot pewparky he conetrett ,,’:g.‘::,:.:ﬂ'.'.'.'.'.'.‘l:, clalmg, which road IMPROVED STOF HINGE FOR CARRIAGE DOORS.
(3 ith, 5

IMPROVED ROX HORAFER. Charles W. Butler, New York elty.—This s an fmproved hloge for ear

“n:",,‘zm” % o o Lﬂ.‘mn;:(“dd.c ‘s sewing ma-
inpans 0 doq'q‘e-m'"“o:"um?‘:" o dose Apparatus 0 | o o piernoy, Sacramento, Cal—The kuifo box 1s made hopper- | riage doors, trunks, ete., which stops the doom, covers, and cther objects
results ahaped. The kulfe or cuttor fits agalnst tho Inner surfaco of th box, o when the latter bave been opened to about right anglos, The vention

vention bs embod waahine, the question of infringe-
--d“ :"”I:g'::ﬁf t?:l‘k" :1’-:““"'"&'4"31?'. that its edge msy project through the slot In the bottam; sald knife 1a | conalsts in two bars hingod to each other at their luner ends, aud at thole
= "' .",ﬂ.n."' he sameo when none of caslly adjostable. A roller s sdded which prevents the lostrument from outer ends hinged to the outer edges of the slotied or wings of »
-ﬂﬂl-"'m“&"-‘u..m"'""&‘umum othar, so | belng clogged with sbavings. hnge. Platos inge
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Charge fov Inmertion wnder (Nis Mead b Ome Dllar
“.-~m Iy the Notioe excovda four

Hiner, Owe M.-l_c_&p_{u wolll be charged,

$py (lasmes and Telescopes of all kinds and prices,
uu-m—uun--n.wunnmmm
monnting, [Mustrated priod vireular froo.  MeAllister.,
Manufactoring Optician, & Nasau #t , Now York.

Whanted~To purchase a Manufactuting concem, or
wonld take an (nterest (n n hosl atroady hed
AQdress, with full particalars, A T. 5., New York P.O.

Riank Book Back Shaping Machine, Tlustrated cir
cular free. Frank Thomas & Co., Home St Cioctnnatl, O.

Blectric Gas Lighting Apparatus, applied to pablic
and peivate bulldings. The latest improvements. A L.
Bogart's patent. Addross W8 Broadway, N. Y.

Patent Taper Siceve Pastening and Wooden Tulley
Works are pow in full operstion. Ordors solicited. Sat.
Wfaction guarantoed. A . M. Gray, Erie, M

Small Pine Gray Tron Castings s specialty. Warmanted
soft and true to patterns. A Winterburn, 16 and 14 De
Wit St Albany, N, Y.

Palnters, efe., got clrenlar, prices, ete., of Now Metal
e * Wiping out " Gesdning Tools: TN now In use. J.
J. Callow, Clevoland, O,

Removal.—Fiteh & Meserole, Mannfacturers of Elee-
trical Apparatus, and Bradlor's Patont Naked Wire Ho-
lices, have removed to 4 Cortlandt St N. Y. Experi-
mental work.

Silk, Cotton, and Flax Strength Testers, from 1 1b, to
10 ibs. Manufsctured by Norris, Steam Gauge Maker,
Paterson, N.J.

Territory, on & Usefal Household Article, given away
free. Addross Exra F. Landis, Lancaster, I's

Patents st anction. See advertisement, page 35,

More than twelve thousand crank shafis made by
Chestor Steel Casti Oo. now r £ yoany'
use prove them stronger and more durable than wrought
iron.  Sec advertisement, page M6

The best Burziar Alarm In the world, Agents wanted.
weo. W, Lord, 220 Church St , 'illadelphia, Pa.

For sale.—Large lot of Tools in Sewing Machine Man-
Factory. Send for list. W. Shoarman, 132 N. 34 Street,
hiladelphia, Pa.

Spiit-Palleys and Split-Collars of same price, strength
and appearanoce as Whole-Pulleys and Whole-Collars.
Yocum & Son, Drinker st., below 167 North Second st
Philsdelphis, Pa.

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

Superior Lace Lestber, all sizes, cheap. Hooks and
Couplings for Siat and round Beolts, Send for catalogue.
€. W, Arny, M8 North 3d St Philadelphia, Pa.

For Best Pres=es, Dies, and Fruit Can Tools, Bliss &
Willlams, cor. of Piymouth and Jay Sts,, Brooklyn, N.¥

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe, Send
for prices. Baller, Farroll & Co., Pittaburgh, Pa,

Hydmulic Presses and Jacks, now and second hand,
Lathes and Machinery for Polishing and BufMng metals.
E Lyon & Co., 410 Grand St N. Y.

Solid Emery Vulcanite Wheels—Tho Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.~Our name isstamped In full on all our best
$tandard Belting, Packing, and Hose. Duy that only.
The best is the cheapest. Now York Belting and Pack-
fog Company, 5 and 38 Park How, N, Y.

Steel Castings from one Ib, to five thousand Ths, In.
valuable for strongth and dumability. Circulars free.
Pittsdurgh Steel Casting Co., Pittaburgh, Pa.

For Solid Wronght iron Beams, ete,, see advertise-
ment. Address Union lron Mills, Pittsburgh, Pa., for
lthograph, ete.

Skinner Portable Engine Improved, 2 12 to 10 H. P,
Skinner & Wood, Erle, Pa.

Yocht and Stationary Engines, 2 to 20 H, P. The best
for the price. N. W. Twiss, Now Haven, Conn.

All nervons, exhansting, and painful discases speedily
yield to the curative influences of Pulvermacher's Elec-
tric Belts and Bands They are safe and effective. Book,
with full particulars, malled froe. Address Pulyermucher
Galvanic Co , 22 Vine St., Cincinnati, Ohlo.

To Clean Boiler Tubes—Use National Steel Tube
Clesner, tempered and strong. Chal 8 Co. N.Y.

Machine Diamonds, J. Dickinson, 64 Nassau St., N. Y.

D. Frisble & Co, manufscture the Friction Pulley—
Captaln—~best In the World. New Haven, Conn.

Emery Grinders, Emery Wheels, Best and Cheapest,
Mardened surfaces planed or turned to order. Awarded
Modal and Dipl. by Contonnial O Address
American Twist Drill Co,, Woonsooket, It 1.

1t has been our custom for thirty years past to devole

& considersbic space to the answierlng of questions by
correspondents; »o0 usefal have these lnbors proved that
the Borpwriric AMEmoax offioe has bocome the factotam,
or headquarters. (o which eversbody sends, who wants
special information upon any particular subject, 8o large
Is the ber of our correspondenta, so wide the range
of thelr inquiries, so desirous are we to meet tholr wants
and sapply correet Information, that we are obliged to
ploy the ¢ istance of o Iderable staff of
experienced writers, who have the requisite knowledge
Or access (0 the latest and best sources of Information,

For example, questions miating to stoam engines, boll-

ery, hoats, Jocomotives, milways, ete,, nro considered and
answered by a professional engineer of distinguishied
ability and extooslve practienl experience. Inquiries
relating to electriclty aro answered by ono of the most
able and prominent practical electricians in this country,
Astronomical queries by & practical astronomer, Cheml-
eal Inquiries by one of our most eminent and experi-
encod professors of chemlstry; and so on through all
the various departments, In this WAY we are enabled
1o answer the thousands of questions and furnish the
large mass of ipformation which these correspondence

Scientific

—

American.

These, with the replies, are printed; the remain- | mannfactare of printor's Ink, in making soap, and as &
| cheap lobricant.

CAN.
der go Into the waste basket, Many of the rejected
questions are of & primitive or personal nature, which
shoald be B SSaity i Snt, handeols of cor- aaked If there s any rale for dividing a clrele Into 8, 4,
@asire & special reply by post, but very few or more equal parts by paraliel lines: He will not prob-
dm—mw:lh! stongh to Inthee so much as a | ably Snd sny geners) rule for this parpose; but I find
g 1 n:;m o w :n:h -'::n‘) fhd(: | by calenlation that the chord of an arc of 140" 1o/ W/
SUPLY N S € B st % B | cats off & segroent whose ares Is about g dys In cxooms of
doliar o more, sccording o the natum o mg noe of one third the area of the circle, and the chord of an arc

(11) W. E. B. says, inanswer toG. 8. W, who |

the case.  When we oannot furmish the Information,
money s promptly retarned to the sender,

N. A R will find directions for browning
gon barrels an p. 11, vol. 82, This also answers G. D,

om p. 108, vol, 85M, L. s Informed that & recipe for
oot beer s given ou p, 188, vol, 81— A, D. B, Is Informed
that thore Is no simple mle for the proportions of a
scrow propeller, Ho should read the subject up in the
special troatises dovoted to it—0. . 8, does not give
sufficlent data as to his boller. L. T. F. and many
others will ing rules for caleulating the horse power of
engines oh p. 31, vol, 33 -1
whitenlng Ivory on p. 10, vol. 32 M. W', will find direc-
l tions for making hand plaster of Paris on p. 43, vol. 34,
| =T.J, McN. should read our artlele on lghtning rods
Lon p. 144, vol, 8111 W. 8, will find directions for mak-
fng printors’ rollers on p. 289, vol, 81,-M. A A. will
find something on cancelling postage stamps on pp. &4,
1185, 966, vol, 85.—M. F. F, will find directions for ro-
moving freckles on p, M7, vol. 2. -E. R O, will find
| directions for moanting ehromos on p, 154, vol. 27.—K.
J. L. will ind a description of a galvanie battery suit-
able for medical purposes on p. 10, vol, 27 —W. H. C.,
JIQ.CASJDH, LP,W.S LEB, WL,
G.N. T, N. T, and others, who ask us to recommend
| books on industrial and sclentific subjects, shonld ad-
dress the booksellers who advertise In our columns,
| all of whom are trustworthy firms, for catalogues.

1 G.

of caet stecl be to hold 1,000 Ibs, pressure per square
| Inch? A, These questions are too indefinite. The

thickness of the tnbe will depend upon fts size. 2.
Through A inch hole, how many gallons water wonld
be forced out per minute with a pressure of 1,000 Ibs,
per square Inch? A, The discharge through the orifice
will depend upon its shape and location.
(2) A. J. C. asks: How can I make a pattern
by which to cast a cam wheel having upon its outer edge
three equal eccentrica?  Motlon is given by two levers,
one above and the other below, the Jevers having upon
each one a roller which presses upon the outer face of
the wheel, thus giving three strokes of the levers for
each revolation of the wheel, A. Make the outline of
the cam such that all lines drawn through the center
will be equal.
(3) B. I. L. asks: How many lenses, and
of what sizes and focl, are required to make a camers
obscura for copying pictures? A. It requires but one,
and it is not material about fts size and focus, One2
inches in diameter and of 18 inches focus will answer
very well,
(4) J. B, H. asks: 1. On, p. 186, wvol. 80,
in reply toJ. N, A,, you say that a horse power to 1'5
1bs. coal is among the bost resnlts, Wil you state what
class of boiler will accomplish this resulty A, The fig-
ure represents excoptional results with marine engines
having very efficient bollers, and giving & horse power
with the consumption of 14 or 15 Ibs, of steam an hour,
2. I supposo that the heat given up by the condensation
of any given amount of steam wonld, if all used, evapo-
rate an equal amount of water Into steam. Is this true?
And, If truein theory, about how much result in evapo-
ration can be gotten from the condensation of a given
quantity of steam? A. You will find this matter dis-
cussed In nearly any modern treatlse on the steam en-
gine,
(5) H. H. F. asks: Is the uso of alum in
bread and cakes, at the rate of o teaspoonful to a loaf of
moderate size, injurious? A, Yes. The presence of
alum in bread, in any proportion, is very objectionable,

(6) E. L. W. asks: 1. Can you inform me
how metal stencil plates are prepared? A, Stencil plates
are usnally made of hard brass. The letters and chare
acters, if small, are usually stamped ont with =uitable
dies; but when large, the work has to be done by hand
catting. 2, Aro they treatod with hydrochloric acid?
A. Not that we know of,

(7) J.D. E. asks: What are the curves and
positions of the lenses of the Huyghenian eyeplece? A,
There are two plano-convex lenses with their plane sides
towards the eye. Thelr aperture is 14 their focal length,
The field lens s of 2or 8§ times longer focus than the eye
leng, Thelr distance apurt {8 one half of the sum of
thelr focal Jengths: that is, if the focus of oneis 1 inch,
of the othor 2 inches, the distance apart is 136 inches.
A disphiragm a Httle smatler than the aperture of the

oyo lens, For o modium power, the focus of one may
be 1 Inch, of the other 35 inch, ote,

(8) W. J. G. nsks: How many lensesand of
what slzes and foel are required fora phiotographic cam-
ora to take pletares 4 x 6 Inches? A, It requires an
achromatic combination of flint and crown glass.  The
diameter In not material, say 1 inch, with a focal length
of abont 8 inches, The smaller the Jens, the sharper
the pleture.

) F. W, G. says: In a very severe thun-
derstorm Jast summor, a inrge brick house here was
clrock by lghtoing,  An * Amerfean Distriol ' toles

the |

M., who can clean brass shells by the process described !

will find directions for

A. asks: 1. How thick must a tube |

eye lens In placed between the lenses at the focus of the |

{of 182* 21" cute off a segmont whose area Is aboat 4.
| in exooms of one fourth the area « the circle. Those
i valoos are probably sufficlently sccurate for all practical
| problemna,

(12) A. E. F.—A good recipe for silver
! writing fluid s the following: Mix 1 oz, finest block tin
| in shavings with 2 oss, mercury till they become per.
| fectly amalgamated. Then shake up In a stoppered
| bottle with enough gum water to give proper conslst.
| ence. The writing, when dry, will have the appearance
of silver

(13) H. 8. asks: How is manganese ob-
tained from the ore? A, Metallic manganese may be
obtalned from pyrolusite—the peroxide of manganese
| =Dby smelting at the highest heat of the blast furnace,
| Itls, when free from earbon and silicon, a soft, eanily
tamishable metal, resombling fron somewhat in appoar-
anco; and It has a specific gravity of abont 72 1t solls
in small quantitios for about $1 per Ib,  Manganese lins
#ix oxidos, of which the dioxide Is the most important.
This oceurs in Natore (In 8 nearly pure form) In the
mineral pyrolusite, which, broken into lnmps or powder,
is commercially known as black oxide of manganese or
simply manganese, the latter name being Incorreet,
The black oxide is worth from $10to $20a ton in New
York. See p, 226, vol. 35,

(14) L. G. asks: 1. What is the greatest
| force, as expressed in horse power, which has as yet
been obtained by means of electricity, and please tell
| me what is the name of the inventor? A. Professor
Page, ax long ago as 1850, constructed electro-magnetic
engines of between 4 and 5 horse power. 2. As this
power Is very feeble, conld I, by means of several
engines working separately and giving the maximum
power each is capable of, and working together on the ;
same driving beam, obtain as great a power as desired, |
costing less and with less weight than from a steam on- |
gine of same force? A. No system of magnetic engines |

(15) J. E. 8.—Your relay for submarine tel-
egraphy might be used on lines of moderate length; but
for very long lines the mirror instrument is the best.

(16) F. S. says: 1. I wish to construct a tel-
ephone., CanY be prevented from making and using
the Instrument by patent or other cause? A. You can
make one for experiment, but could be prevented from
using it after ita successful working. 2. What number
and Jength of wire should be used in the cofls? A. Al-
together about 190 feet of No. 24 copper wire will an-
swer for short circults, 8, How and of what material
shonld the sounding plate be made? A. It can be made
of thinfiron, A very good description of the apparatos
in to bo found in Prescott’s ** Electriclty and the Elee-
tric Telegraph. 4. Do you think a good mechanic
could construct one that would work well from these di-
rections? A, Yes

(17) J. F. says: For gumming envelopes I
use mucllage composed of 2 ozs. dextrin, 1 oz, acetic
acld, 1 oz, alcohol, 5 ozs, water. Iam not satiafled with
it. The adhesiveness is not sufficient. It is more adhe-
sive without thealcohol. A. A strong aqueous solution
of reasonably pure dextrin (British gum) forms a most
adbesive and cheap mucilage.  Alcohol, or rather diln-
tod wine splrit, is nsnally employed as the solvent where
the mucilage is to be used for gumming onvelopes, post-
ngo stamps, ote,, in order to facilitate the drying, and
acotie acld is added to increase the mobility of the fluld,
The strong aqueons solution is more adhesive than that
propared with alcohol, for the reason that it contains
groater proportion of the gum. To preparo this, add an
excess of powdered dextrin to boiling water, stir for
morment or two, allow to cool and settle, and strain the
liquid through a fine cloth. The addition of a lttle
powdered sugar in the glossiness of tho dried
gum, without interfering greatly with its adhosivenoss,
The sugar should be dissolved in the water before the
dextrin is added.

(18) F. B. says: On p. 187, vol. 36, C. V. W,
L 2
says that ﬂﬁ;%;:ﬂ =radins of tho clrcle,
Can this be true? T have tried ft several times with a
gradunted beam compass, but cannot make itso, A, Tho
rule Is correct, Probably, yon have made somo mistako
In applying it.

(19) J. H, F. says: I bought a small engine,
nominally of 416 horse power. The dimensions are as fol
lows: Steam chiost 4 x 5 Inches, cylinder 816 x 41§ Inchos,
stroke 7 inches, upright boller is about 6 feot high, with
water space 4 feol 5 inches, and 2 feet in diameter, 1 have
made several attempts torun a corn mill, and have tried
12, 16, and 18 inch burrs; it will pull them If they are
fed sparingly, bat if fod in the ordinary manner they
stop the engine. If running fast, pulling the mill, the
piston rod or the rod running from eccentric to alldo
valve bends and quivers from top to bottom, This rod
hax no knuckle joint, but {s made thin in one place to
give it the right motion. T notice that running at good
speod with 60 1bs, of steam a man can stop it by simply
| bearing his wolght against the polley,  Ploase toll me

has yet been found as economical as the steam engine, |

graph wire wan connootod with one of thelr boxes in | Whatpower the dimennions indieato, and give me your
the house,  Partles st the house elalm that the wire | 2PInlon in regard to the nnsatisfactory manner In which
brought the Hghming to the honse. T say that the housoe It works, A, From your nccount the engine does not
would have boen struck anyway, and that the wiro was "0 10 bo vory woll constructed. We adviso you to
a protestion. Who In dght? A, It I most probable | 109t 1t with afriction brake, and seehow much power (4
that the wire hsd nothing to do with the matter, A  ©anoxert stoadily, and how much stoam is required.

‘dlw,hugr which wonld damage the house would, In all @0) F. L. BAYS: 1. How should I treat a

probabllity, kave faeud the wire. | leak In & flue of an uprlght boller?  When T lot the wa-
(10) P. M. B, naka: Can yon give me some  ter out, by the blow-off cock, T can hear tho alr cacape

columns present.  The large number of questions sent—

they pour In upon ns from all partsof the world—ren- |

ders it Inpossible for us to pablish all,  The oditor selocts
from the mass those that he thinks most likely to be of
general Interest to the readers of the Boninriro Ase-

Information about rosin ollY A, When rosin s distilled, | out of the flue. When I have a fire under the boller
it ylelds about 74 per eent of liquld distillates. The firet | the flue does not leak st all; but as soon ax the fire Is out
portions are mobllo, yellow, and strong smelling, and | the loak boging again, A. Such aleak can doubtless be
are known an essence of resin (colophonons). Later in | made tight by eanlicing,If a slight oxpansion Is sufolont
l the distillation the viseld Auorescent roaln oll (or pino- ' ta stop It, 2, What Is tho best way to refit a pair of

lin) passes over, Thin body In used fn palats, for the | wafety valve soals, the valves on which do not sot very
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closely, and stick somewhat, after being opened bya
high head of steam? A, You can grind thewm In with
oll and brickdust or emery. & To have two safety
valves an the boller, Is it proper to have both valves set
at the same weight, or should one be s ltte honvier than
the other, say one for @) Ibs. and the other for 70 [be, ¥
A If enchin large enough to relleve the boller, they
might be set as you suggest, 4 What i the cause of
knocking in steam pipes? A, It Is cansed by water in
the pipe, or condensation and sudden changos of tem-
perature. 5. Would it not be a good plan to have hand
holewin the outalde shell of the bofler at the level of the
crown sheet, 50 as to be able to clean the crown and
flues with a hose? A, This arrangement is sometimes
ndopted,

Will the rubber waterproof garments that ladies wear
an damp days do to make & balloon? A. It might be
made to anywer very well if (here was s demand for it.
2. How is this rubber material madet A, If you wish
to experiment, it would be better to obtaly ramples from
manufacturers than to sttempt (o make it

(21) J. K. W. asks: What is the trouble
with a double acting pump, which, in pumping trom the
clatern with the long suction pipe, If run very slowly
(about 9 revolutl per mi ) will work; bat when
the speed ia increased to 100 revolotions, it seets o
drop the water and the speed Increases to 500 or 600 rev-
olutions per minute, and it does not pump, A. The
trouble s probably csnsed by the collection of alrin the
pipe. 1f 5o, It can be remedied by the use of a cock or
valve,

How can I burn naphtha in a boller furnace? A. We
belleve that there are special devices in the market for
this purpose. Insert a notice in our Business and Per-

~ sonal column.

(22) J. E. asks: Can you inform me of any
varnish for insulating No. 36 copper wire. I have used
shellac dissolved in alcobol, but it would not snewer,
A. You cannot hope to thoroughly insulate helices.of
such fine wire by merely vamlshing it. The wire must
be covered with silk, cotton, or some other similar In-

lator. Om cotton or silk d wire, & strong solu-
tioh of shellac gives very good results, and is very com-
monly employed. Fused paraffin wax is sometimes used,
and is one of the best of msulators,

(28) C. G. L. says: Youadvise the use of a
trap to return the water of condensation from the radi-
ators to the steam-heating boilers. A trap of any Kind
| s worse than useless, if the apparatns s for heating
| only, and all the radiators are above the water line of

the boiler. It is only necessary that the pipes be of suit-
| able sizo, and that all pipes and radistors shall inciine
| toward the return pipe, which enters the boiler below

the water line. ‘The water must stand at the same level
in the boller and return pipes, returning as fast as the
steam condensed. Ihave known a boller to be run for
woveral months without the addition of any water: and
in well conatructed apparatus, the loss wonld be but a
fow gallons per month, The eracking and thumping
often complained of is probably caused by water remain-
Ing In tho pipes, This can frequently be remedied by
rixing any depressions in the mwmmmh
trappod, or by laking tho water from such depressions
to the roturn pipe by a drip.

(24) J. N. says: 1. T wish to make a boiler
which when finished will be exactly 30 inches high by
14 Inches diameter. I Intend making it of 1 inch
wrought fron, and the boller heads of 15 Inch cast iron.
Will the cast iron heads stand enough pressure to rmn 8
small ongine, size 8 x 1% Inches, to do light work? A
Weo ndyise you to make the heads of wrought fron. 2
How much steam can T carry? A, You can carry about
80 Iba, por square inch. .

What fx the best way to clean the rust off fron and
pollsh it afterward? A, If tho work I very rusty, yon
can uso ofl and brickdust or emory, and fnfsh with &
fllo,

(20) J. P. G. says: 1. T would like to know

tho differonce botween phosphoras and amorphious phos-

phorus? A, Red or amorphous is only a

modifiod form—an allotrople condition—aof the ordinary

'Im .Mmc.hlhdrpwgh#
h differ )

ertion, xmubmbhmnnw

confined to phosphorus alone, but s more or lesa & prop
erty of all the oloments, Carbon fn one condition gives
un the brilliant, transparent, and nearly incombustible,
Qlamond; fn another, the black, opaque, nflam-
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of the alkaline earths, as lime, baryta or strontia, are
wore or less solable In water and have stronger afinities
for walphuric acld than fron. 2, Also any substances

ol in water for which sulpburic acld has loss affin-
Ity than for copper? A. If we understand you, most of
the metalllc sulphates are solublo In water, and are not
decomposed by strong oll of vitrlol. If you mean me-
tallic bodies, there are none that we know of that dis-
solve in water without decomposing it and comblning
‘with ono of its clemonts to form bases.  Platinum, sil-
vor, gold, lead, mercury, ote., aro not attacked by sul-
phuric neid 1n the cold, the former not even by the hot
acll, 8. Can you tell me where I can find a table show-
ing the relative afinitios of the prinelpal metals, nelds,
and alkalies? A, You will ind suech tables in moat good
‘works on chomistry,

(27) M, E. says: You once published a re-
cipe for milk paint which contains conslderable Hme, I
have used it on my walls and find it very satisfactory,
but knowing nothing of the effoct that lime has on dif-
feront coloring, I have been unable to obtaln tho colors
Twished. Wil you tell me how to produce a light bufl
and a brown? A, Use oxide of lron or yellow ocher
mixod with alittle nmbor for the hrown, A mixture of
Spanish brown witha lttle chrome yellow gives a good
yellow. Use Vandyke brown for a strong tone.

(28) W. H. R. asks: How can I make and
use & quick bleaching liquor, for bleaching cotton
goods which have become yellow from loug service? A,
Makea strong solution of chloride of lme (hypochlorite
of lime—bleaching powder) In water, allow to sottle, and
draw off the clear liquid. Rinse the goods In clean
water containing about 5 per cent of sulphuric acid, and
then pass them slowly through the bleaching solution,
They should then be well rinsed in water contalning a
Httle carbonate of soda. If the cloth is much colored it
may be mecessary to allow It o remain for a short time
m’:& This {8 the usual method of bleaching in

(20) H. M. 8. says: I shook some picces of
litmus in a bottle partly filled with wator, until the lat-
ter became of a deep blue color. Corking it up tight, 1
placed it on a shelf with other chemicaly, among which
wore several acids.  About a fortnight afterwards I ob-
#orved that it had turned to a yellowish brown color,
quite transparent compared to what it was before,
Upon uncorking it and exposing to the air, i»tumed
gradually to a deep red or carmine on top, and this ex-
tended opon shaking until the whole liquid was so; and
itbecame opaque again, though of a different color. Can
you explain this? A. Litmus is very often adulterated
with lime, plaster, Prussian blue, ete, The action you

noted may bave been due to these other adulterants, or | bulldings and hotels, where the englneer has considera-
| ble machinery, pipe connections, ete., to Jook after, the
compensation Is proportionately

large. We imagine
that, including all classes of establishments, the pay of | caliarity Is clalmed for some bollers. A. You should in- | air, how many times must 1 force the piston up and

to some acld Impurity contained in the water used for
making the solution,

(30) F. 8. &S, ask: What is the best ce-
ment for filling white motal slgns with? A, Try the fol-
lowing: Melt together In a clean iron pot @ parts each of

best asphaltam and g :tta percha; stir well together, and |

then add 1 part of gom shelluc in fine powder. It may
be nsed bot, and mixed with sualt, vermilion, or other
pigment, If desired.

(31) B. P. asks: Please give a rccipe for

making paste to stick bills which are exposed to the
weather? A. Takeflour 25 Ibe., alum in powder 1§ 1b.,
boiling water safficlent quantity. Paste will not very
long resist the action of wet weather, but may be made
to do =0 by giving the bill, after sticking with i1, a wash
of noap water, sugar of lead solution, or a solution of
erudo lac in naphtha,

(32) F. 8. C. asks: What will restore faded
black walnut doors? They have been covered with shel-
lae, but the color of the wood 15 gone, A, 1t will be ne-
cessary to first remove the shollsc. Much of It may be
removed with alittle ammonia water and alcobol; but it
is best to scrape off the last portions, and sandpaper the
woad, If thewood Is genuine walnut, a little ofl will
then bring out the color, and It may be finished with a
good coat of copal varnish, If the doors are of lmits-

in o boiling solution of 13¢ ozs, washing soda in 1 quart
water, and add to it about 3§ oz, of powdered bichromate
of potassa, Str woll together, and when ool strain
through a cloth for use, This will give you un excellent
Imitation of dark walnut; and when dry, it takes
good coat of varnish.

33) A. F. H. asks: How can I make a new
white coating stick effectually on an old ceiling® A, It
18 nogossary (o take ull the old white cost off complote,
ta thoroughly wet the brown coat lefton, and then flnish
with 4 new white coat,

(44) W. A, H. says: [ wear o small com-
pass sttachod to my watch chaln; and In casually look-
Iug ab it I noticed that it deviated sbout W0 fram north,
L alxo noticed that, whon I stood alongside of our safe,
the compass pointed dircctly to the safe. I walked to
fhe stove, and my compass agaln swerved; but Instead
of nointing direetly to the stove, it pointed diametrical. |
Iy from it, The safe snd stove are not nesr enough to
each other to exert any combined Influcuce, The only
difference botween the situations Is that one lamp of |
fron was hot sod the other cold. Please givo yonr ex-
planation of this remarkable effect of calorie over the
magnetic noedle. A. The data given are not explicit
enotigh to enablo us to give a satisfactory explanation;
but It will probably be found that the pale of the neodle
which points towards the safe varies as the former Is
near the top or bottom of the Intter; possibly, also, the
same will bo the cano ae regards the stove, Thoe safe or
#tove, or both, may have become shightly magnetic trom
the Inductive action of the earth,

(35) W. B, says, a8 to the walding of the

point of & spindle to the plate oo which it rested, while
running: We had a parallel case in our mill some years
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s once iguited, 1t burns as readily as tho vit- | foet long, 4 tnches diameter, of cast Iron, with a taper

wtoel potnt Insorted In the spindle, The polot was about
134 Inches In diameter, flat; (¢ ran on & steel plate, sbove
which was a collar, about 1 inch thick, fastened secarely
In the oll pot, which was square and always full of oll.
The motion was observed to be getting slower, and
something was unusual about the runuing of the burrs.
The engine was stopped to examine, and it was found
that the end of the steel point was perfectly welded to
the plate and collar In which it worked, Before it could
be got out, it had to be heated to a red heat In o black-
smith's fire and driven out by punching a hole through
the steel plate, The taperiog end, however, was loose,
snd allowed the spindle to revolve when the point
stopped, The pot was full of oll in which the point was
ranniog.  Had we not scen this, we could bardly have
| eredited it If the supply of oil were insufficient, and the
heating had been caused by want of it, the wonder would
not be so great; but when the oil was in the pot to a
depth of 2 inches, it Is dificult to account for the phe-
nomenon.,

(36) L B, ©. nsks: 1. Tn making a core for
an clectromagnot s soft fron the best? Al Yes, 2,
Which makes the best armature, soft fron or steel? A,
noft fron,

(87 J. M. H. and scveral others write as
follows: Your answer to quory of W, D, S. in regard to
careylug tho bar of fron Is Incorrect, The truo answer
bolng 2 foet 8 inches Instead of 3 feot, as published In
No, 8, p. 200, vol, 86, I presume the error was due toan
oversight, A, As our correspondent correctly surmises,
the answor was duo to an oversight, or perhaps some-

calls * heterophemy,' since the conditions to which our
| answer applies aro those in which a weight is shifted on
llho bar for proper distribution, the bar being d

thing of the samo chameter, as Mr, Richard Grant White | inches, height of seat 1 foot 4 mnchios, floats are to be 10 l

the highest point, and should be removed by opening a | 5 feet wide, Lo carry 8 or 10 persons? A, The engine Is,
valve or cock. ‘ we tulok, too small for such a boat as you propose,

(47) P. W. asks: If a weight be suspended | (57) E. C. W. asks: 1. Which is the better,
by a wire In water, one Inch below the sarface, welghs | cypress or cadar, for light boat bullding? A, Cedar ls
1,000 Ihs,, woald It welgh the same If lowered in the | generally consldersd preferable. 2. How cught bosts
water half & mile deeper? Of course the welght of the | (0 bo treated, after finishing, to proteet from the water
suspending wire I8 to be dedocted, A. The welght of a | and wosther? A. The joints can be made tight with
body Immersed in water s reduced by the welght of the | putty or white Jead, and the boat should be well
water which It displaces.  As water Is slightly com- | painted.
presaible, the body will welgh a little less at & consider- | (58) M. F. BayS: 1 am the owner of a tract

able depth than near the surface, of land in the Carson valley, that lles some 25 feot above
(48) E. W. P. says: We have an artesinn | the level of the Caman river. It Is very productive, bat
well which does not overflow, The water Is clevated by | 1m 8t 8 loss to know how to got much of A under cul-
steam pump, the saction pipe of which passes down . | tivation, as it must have irrigation, and ditching would
sideof the well tublng, leaving a small space between | COSt me more than T am able o expend. Can I force
the two pipes. 1f the well tubing was aitached to the | Water upoa the land from the river by means of & force
pump and made alrtight, leaving oat the inner suction | Pump, sy, through & 3 inchpipe? 1f so, what size or
pipe, would the pump work? Would it not be an the | POWer of pump should 1 have? HHow much fall of water
same principle as trylng to draw water from a barrel | shoald I have back of the pump, and would it do to set
without an air vent? A, Exactly. | the pumpin an "-T:'lw in 0":" “’3" itafallt A,
3 If you can use s windmill, your plan artificial trrigs-

(49) 8. D. Y. asks: If T make o model of o | = may bo succossful; and by addressing s e
boat to a scaleof 1 Inch to tho foot, will its buoyancy be | turer you can obtaln particulars as to machinery re-

1,728 timos less than that of the boat? A, Yes, if you quired,
mean by buoyancy the volume of water displaced, and ,
A e A : : (59) C. ©. C. asks: How can I line sheet

if you use in the model materials of the same specific
gravity as thoso that ato In tho boat. iron tanks with Portland cement? A. We donot think
you can d In ing the £ to adhere perma-

(50) L. M, says: [ am about making a nently to tho aheot fron unless the lining Is given & great
water velocipede, but do not know of what size and | g b e The o be moulded Into thin bricks

weight the whoel should be. How deep should the | uny hailt in with cement mortar, Portland cement can

wheel bein the water? The length of platform Is 836 |y 0o of any dealerin bullding materials,

foet, length of floats 8 feot, width of platform 2 feet 8 60) Mr J H Tjﬂrswung of F]ekkofjord
. » - ’ »

inchies In diamoter, platform 3 Inches above the floats, | Norwny, says: As an examplo of how fast the appear-
with cork fenders on each #ido of platform to save it | anco of o landscape can chango even under higher lati-

v

atthe ends, and ita own welght disregarded. The na-
merous corrections that have been sent to us show the
Interest with which this column is regarded; and as our
only desire isto furnish correct and useful informafion,
we are always grateful to cur readers for calling atten-
tion toany corrections that may be necessary,

(88) F. G. W. asks: In making a small en-
gine, cylinder 13§ inches In diameter and of 3 inches

must I have a slide valve? A, If the cocks were nicely
fitted, thoy might answer very well,

(89) M. O. 8. asks: Do you consider a ro-

as a cylinder engine? If not, what is the difference? AL
Wo understand yon to ask whether the rotary engine

atroke, would gas stop cocks'be sufficient as cut-offs, or

tary engine as powerful with the same amount of steam

from upeetting, and make It safer, How long should the | tudes, I can mention that last year in the carly daya of
crank or treadlo and the posts on stands for the wheel | June the srow covered the ground at Masi, fn the north-
be? A. As wobhave had no practical uwmmﬁmxmol!{mumd«?o'mw.mdln
these devices, we are not sure that we can ald you much, | the middle of July the potatoes were all in full bloom.
Your proportions scem (o be judicionsly chosen. The | Jtis but fair to add that the sun does not go below the
crank, treadle, otc., may be arranged with the same di- | borizon from the 15th of May till the 27th of July at the
mensions ax In ordinary velocipedes, suited to the pro- | sbove-mentioned place.
portions of the rider. If any of our readers have ex- A couple of years ago Ibuflt a new barn with barn-
perimentod with these water velocipedes, we would be yand all of wood. Partly for the sake of sppearance,
glad to know the resalts, imcmm':hmmxmm m“;-y 1o clean, [
5 ve the two coats t. Now
(1) A. B. says: 1 am building a steamboat, ;zm“w“mﬁm m“’;hh ik
the diameter of my paddle wheel is 8 feet, lndhefm.w; but a8 s0on as cold weather sets in, the evapo-
Sinches across, ITuse an 8 to 10 horse power engine. | povion from the animals (only four or five cows) settles
Bout draws from 8 to 12 inches water. How many | yiger the ceiling, collects in drops, snd (when heavy
buckets should I have, o as to have the least amount of enough) falls on the floor, on to the animals, or runs
slippage? A. Make it 50 a8 to have 3 or 4 buckets In | youn the walls, making everything wet and dirty. Can

will give out a8 much power with the consumption of a
definite amount of steam as a reclprocating engine. In
special canes it may; buton the average, we think not. | oo 16 Jonen the exact amonnt of priming when a boller

(40) 8. B. W. asks: What does a first-class | is tested? If tho method s expensive, and requires the
land engineer get ayear? When do you think that the | skill of an expert, what s a tolerably good way which |
time will come when they will stop putting on so much | is inexpensive and adapted to the capacity of an ordi- |
cheap help to run engines, and have every engineer ex- | nary boiler tender? A. Some form of ealorimeter |
|amined? A In large establishments, such as public

(52) E. O. M. asks: 1. Which is the best

the water, with ordinary draft. 1 ventilate the room (25x14x714 feet) in an effclont man-
ner, and at the ssme time retain sufficlent warmth for
the animals, and how? The temperature here during
winter varies from 158* to 45 Fuh, A. The space ls
rather small for that number of cows, and s little ven-
tilation would benefit them. A small opening st the
floor upon one side and at the ceiling upon the other

should bo employed; and we know of none that can be | WO answer the purpose. The slze of these openings

the engineer varies from $30 to $300 a month, perhaps,

practical application, however, they are not always suc-
cossful.

(41) 8. & K. say: 1. We are pumping oil
from one tank {nto another, 8. says his puwmp is suck-
ing the ofl from the tank. K. claims that the ofl comes
to the pump by the atmospheric pressure upon the oll In
meaning of the word? A, Wht is called suction is due
to atmospheric pressure. See p, 352, vol. 3L £, Can
you pump as well out of & tank which stands on a level

some distance higher? A, When the tank stands above

oll,

per minute? A. The bailer will scarcely be large enoagh.

75 Ibe, to the square inch? A. Seo p. 33, vol. 33,

seale from my bollor. I have used potatoos, petrolenin,
tennato of soda, snd sal soda,
do as mueh good as anything,

nearly i{ Inch thick, dangerons? A, Scale should not

ar 6 months In the year?
ocenslonally, (t will bo likely to loosen the neale. From

in exceptional cases, being higher. Laws regulating tho
appointment of engineers may be good in theory; in thoir | says that the light carbonates, when entrained, are lisble | ure in an alr tank of the same dimensions as the pump?

the tank. Is there any such thing as suction in the true

with the pump as you would out of a tank standing

the level of tho pump, the pressure forcing the oil into
the pump isincreased by the welght of the column of

(42) F. W. asks: 1. Will a boiler 4 feet
long, 1 foot in dlameter, with five 2 inch flues through
it, put in an arch horizontally, make steam suf-
ficient to run an engine, 234 x 5 Inches, at 300 revolutions

(48) H.J. D. says: I inclose a specimen of | o000 the vibeation s continued as Jong as desived. |

The =al soda sooms o
Is there any danger to
the fron from sal soda In large quantities?® A, With
froquent blowing, you can use conslderable amounts of
soda safely. 2, Do you consider such scale, In places

used successfully by an inexperienced person, zmiwhwb’mm
is the pecaliarity about a boiler which inclines ittoen-| (61) E. R. asks: 1. If I have an air-com-
train sediment without also entraining water? This pe- | pressing pump which will hold 14 cuble foot of common

quiro of the patentees. 3. Robert Wilson fn his work | down until 1 have respectively pressures of 13, 3, 5,
on steam boilers under the heading of ** Incrustation,”™ | 75, 100, and 125 Ibs. per inch over the atmospheric press-

to blow off the cylinder cover, break tho piston, or stop | A, It will make considerable difference whether you
the engine, DId you ever hear of such damage, and | cool the alr as it s compressed, or not,  You will dod
what are the particulars? A, If any of our readers can | formulas by which you can make the necessary caleala
furnish information on this subject we would bo glad to | tlons, in question (25) on p. 235, vol. 35, 2. If the valve
hear from them. No sach occurrence has ever been | that connects the pamp with the tank bo 2 loches in di-
brought to our notice, 4. Isit possible for any boller to - ameter, willit take a greater force to move the piston
entraln all the scale-forming Impurities of salt water? | down when the communication between the tack snd
A, Wethink not. 5. What can be done to Telieve the pump is open, and does the compressed alr in the tank
cylinder of the engine from it trials when 50 much | press with a greater force on the valve than If the valve
solid matter 1s thrown into it? A. Use large relief | wereonly 1inch in diameter? A, By using the larger
valves. valve, the friction of the slr will be reduced.

(88) C. H. H. agks: How are electric bells | (62) F. G. T. asks: 1. What size of boiler
constructed so that they may bo made to ring for five or | will it take for & small engine 3¢ by 13§ Inches? A. You
ten minates? A. Attach one end of the line circuit to a | can make a boiler 8 inches in diameter, and 5 inches
spring agninst which the armature rests when it is not | high. 2 Would it do to make it out of tin? If o, what
attracted; also, connoot the armature to one end of the | pressure would It stand? A, It can be constructed of
magnet coll. The other ond of the coll is to be con- | tin fora pressure not exceeding 10 Ihe. per square inch,
nected tothe battery, and the clrenlt completed; this | 8, Could I keep up steam with burners and coal oll* 1If
will cause an attraction of the armatare; and after trav- | no, how should they be placed, under the bofleror in a
eling together fora very short distance, the latter leaves | fine? A. The lamp should have 3 burner that woald ao-

| 2. What power will such an engine give with steam at | e spring and breaks circuit. The armature, belag now | swer without a chimney, or by having & central flue in
tion walnut, make a solution of 214 ozs. Vandyke brown |

| no longer attracted, returns to {ts normal position snd | the boller, that would take the place of & chimney, &
! completes the cirenit again, when another sttraction re- | What tools would it require to make a small engine out
of ready made castings? A, The tools requined to 8t up
the engine will be a vise, some fles, taps and dies, ham-
mers, chisels, and wrenches,

(63) R. K. nsks: Will you please tell me
what is the difference of heat in the sun's rays ona per-
pendicnlye round stick 4 inches thick by 2 feot high, and

(64) B. N. G. says: 1. T want to build o
boller for an engine 2 x 2 Inches, to run a boat 15 feet
long witha screw 18 (nehes In diameter, of & feot piteh.
I intend to bulld the boller by placing the heads on the

end of the shell, bolted on with several of the tubes
| with nats on the ends. Do I need shoalders 0o the fn- | one of the same size placed to incline @ Inchos to the

be allowod to collect to the thickness mentioned, 8 | e of tubes? How large shonld the shell be? A, No. | south? A, We presume you refer to the different arcas
Could I keep the boller clear by uslug soft water, say 4
A, If you can use soft waler

2. How lange an osclllating engine should T want (o yun | exposed at right angles to the direction of the rays, In
& boat 15 foet long, of 4 feet beam, and how large a | the two cases, You can easily plot or caleulate this for
bollee would It take? A, You can make the engine 2 x | any assamed direction of the rags.

an nspoction of the sample, wo think you can provent
the greater part from entering the boller by using o feed-

#. Mako the holler 20 to 22 Inches In dinmeter, and § NS s: T wish to build o vase
feod high, % Bhould an oselliating tmghe be et tuan | (O8) X T B Eays:

water heator with sedimont colleotor,

(M) J. N. P. says: T fitted up two barome-
ter tubes. One stands aboot A of an inch higher than
the other, Would bolllng the mercury before filling op
the tube drive all the alr outy A friend says it would
not, but that Lmust boll 1t In the tube after filling, Can
T do that sucenssfully without bursting or warplng the
tabe?r A, Tt s desienble, to Insure a good vacuum, to
boil the mercary in the tabe, aud in a vacuum, If you
have no experience in such matters, It will bo mueh bet-
ter for you to have tho tubes filled by a philosophical in-
strument maker,

(45) T. J. M. asks: Infloating down a river,
will a flat-bottomed boat go at the same speod s the
current If no power is used to push It or Increase fis mo-
tlon? A. Yos,

(46) A. 8, T. says: We have laid a pipo un-
derground from a spring, and have brought it above the
surface {n one vlace for the purpose of tapping, Will
the water continne to be discharged In an unbroken

ogo, The burrs were 4 fool dlameter, spludle was 10

steeam, that is, over the crook? A, Alr may collect at

a slldo valve onglne, of the same power? A, An oscil-
lating engine, If properly constructed, will not take any
more than the other, undor the same conditions, 4.
Shall 1 need a license to run my boat on the Merrimae?
A. Acoonding to the Unlted Statos law a lHeense is re-
quired, Whether the law ls strietly enforced In your
locality, wo do not know,

(55) LT, M, €, nuks: If the sidesof o trinngle,
A Bea, A Cub, B Que, are known quantities, how can
I find the aroa A I} O of the triangle, in terms of a, b, and
ot Perpendicular, A D, is supposed to be unknown, A,
The following s the formula, the domonstration of
which may be found In any good treatise on plane trig
onometry: 8« oy =1 Then
Area = yEH-Q) < (5-d) x(B—-a\

(56) G J. R. says: T have been thinking of
bullding & small stoamers Tdo not think the water will
average over two foot deep, 1 bhave an engine of 2 inch
bore with a 8 loch stroke.  Please toll mo its capacity?
WL this englne do (o drive a bost 30 fectlong and about

which shall hold about forty gallons of water, to he
placed where 1 ean have pipes running about five feet
below the vaso,  Will it be posaible to construct it in
such o manner thit, by the use of plpes, the water of Its
!mM]NW&MhMIWM&b
| twofeethigh? A, You can arrange it o the principle of
Hero's fountaln, whioh is lustmted ln many clementary
treatises on natural philosophy.

o5 J. B, says: 1. Weo have to use salt
water lo a boller, Ts it injurious? A Salt water forms
wealo In & boller, which s injurions, & How isa con.
donser made? A, A condenser {5 & vessol (o which the
stoamn fs condensed efther by contact with or by belng
exposed to the cooling Influence of water. 3 What is
the hottest water which & common force pump will
throw ln & boller? A Pumps made for hot water will
act when the temperature ls quite high. With others,
the temperature of the water should not ordinarily ex-
oood 1004, 4. Ta walt water moro injurions toa boller
than salphurous or lime water? A. Thore are some
spring waters that aro more Injurions to boflers than
salt water from the ocean,




. ¢ el

G, says: 1 have a steam pump of
following dimensions: &2 ineh steam cylinder, 10
4 feet stroke, # Inch snction pipe, and 0

The dlschange plpe runs 830 feol

...."“""‘""u..';'.";
a .
u—:a«w.wmnuy sod then another quarter
trerm and runs 200 feet north on A rise of 40" to the polnt
of delivery. 'The pump works as » smoothly and with ax
Tittio jar as possible; but there I a heavy jar in the dis
chisre pipe which moves the whole column when the
pump rans over 18 strokes por minute, When 1t runs
Joss than 18 strokes, there lsno jar. Wil you please tell
me the canse and the remody? A, Acconding to data
sent, tho vertieal belght of colomn of water In noarly
&0 feet. The Jar is probably due (o the stopping and |
starting at the end of each stroke, and might be redieed
by the use of & larger alr vessol,

It makes & quartor turn, and |

Scientific Amevican,
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that, lnrgmd reasons, the Editor declines |hnu
address of the writer shoald always bo given,

Inquirios relating to patents, or to the patentability
of fnventions, Asslgnments, ete., will not be published
here. Al such gnestions, when lnlllnln only are given,
| are thrown Into the wasto baskot, ms it would il half of
our paper to print thom all; but we generally take ploas-
ure in answering briefly by mail, If the writer's address
Is given.

Hundrods of Inqairies analogous to the followling
are sent: “Who sells lampblsck by wholesale, and what
Is its price Who sells apparatus for the production of
sulphate of potash?  Whose Is (he best metalllc piston
packing? Who makes cotton and wool canling ma-
chinery? Whoso I tho best gas moter? Where can
! the best fireworks be obtalned ¥ All such personal In
quiries are printed, as will be obmerved, In the ool
wmn of ** Basiness and Personal,'* which |a speclally

The

(8") J. V.. of (‘nnlurlmrv l'-‘n;lnnd SAVEI | et apart for thint purpose, subjoct to the charge mon.

1 have a traction engine, with ono cylinder 8 inches in

dixmerer and 12 Inébos stroko, which 1 work at 100 Tbe, |

tioned st the head of that column. Almost any do-
| sired Information can In this way be expeditionsly

pressure,  What difference will there bo in the power "i obtalned,

Iput onan 8x16 Inchos cylinder, all other things being
equsl? What difference will thero be In the power of a
ox12 inches and & PAx16 inchos ongines, all other things
being equsl, at 1001bs, prossare? A, Calling the power
of tho SxI¢ foches 1, that of the 8x10 will be 1'53, that
of the @x12 will be 127, that of the 844x16 will be 178,

(68) J. H. E. says: The following is taken
from a book high in authority on mechanical subjects,
spoaking of an ordinary steam engine: * If, on the in-
troduction of steam to the cxlinder, it has & pressure of
say 4 atmospherve, it follows that it will act upon the
plston with all this force to cause it to dowcend; since,
howerver, the lower part of the cylinder Ix at this time In
communleation with the external atmosphere, thore Is a
resd wel At phere opposed to [ta movement,
thervfore the sctual effective pressure on top of plston =
3 stmospheres.” T wish to inquire if the pressure (4 at-
mospheres) s that which is indicated by the steam
gauge, and what becomes of the pressure of the alr In
the boller after the alr s worked out! 1 know that an |
engine will ran with less than 15 Ibe. pressure by the
gauge. A.In the statement quoted by yoa the referonce |
is apparontly to absolute pressure, or pressure above a |
wacoum,. The steam gange, being preased Internally by
the steam and externally by the alr, indicates the differ
ence of these prossures, o the pressuro sbove the atmo-
sphere. l

(69) W. S says: 1. Given the boiler or re-
servolr of a fire extinguisher, tested to 150 per square
fnch, 24 inches long, of 9 inchies dlameter, and about 3§ |
fnoh thick, laid horizontally and fired with charcoal, re-
quired the size of engine It will run, and the best work-
ing prossure? A. The reservoir could be made to an-
#wer a2 a boller; bat it would not be advisable to carry
& pressure of more than 60 or 75 1bs. 2. T wish to cast
the eylinder of brass, If T'take o plece of iron, tum it
off smooth, and polish it, could Iuse it for the core to
cast the eylinder around, and conld I drive the iron out?
A. You will not be able to make a very good cylinder in
tho manner you propose. There Is no difficalty in mak-
ing & sand core quite as smooth as the one that yon sug-
gest,

(70) I. C. C. asks: How can I make a good
filter, capable of filtering three or four pails of watera
day? Ihave made my box 14x14 inches at top, and 14x
2 at bottom, with a height of 3 feet; and I filled it with
alternate layers of charcoal, coarse gravel, and sand.
For a week or 10 days it will work well, and then the
amount filtered lessens. A, It wonld probably answer
your purpose to use sand only, spread out over a large
horizontal surfsce, and when choked by the accumn-
lated sediment, to remove about one inch in depth of
the sand and renew it.  After a more extended interval

the whole might be renewed.
(71) T. P. B. asks: What is fire? A. Fire
is, commonly speaki tter in a state of in-

tense hont, doo ordlnlrily to combustion, or a direct and
energetio combination with atmospheric oxygen. Sci-
entifically it might be described as matter under the in-
fluence of intense atomic or inter-molecular vibration.
Consult some good work on chemistry or chemical
philosophy.

MixerALs, BTe.—8pecimens have been re-
ceived from the following correspondents, and
examined, with the result stated:

C. W, BRIt contains carbonate of lime and aluming,—
Miner, New Mexlco,~It conslsts of red oxlde of fron and
clay.—G. ¥.—They are all crystals of quartz (pure silicie
ne'd).  They are quite common, and of Mttle valuo.—M.
A.~It does not contain sliver, but antimony and lead,
~M. A. A.~The sand you send connliats principally of
quartzcrystals and fron, and manganese gamets,

M. H. H. says: 1. Ao acquaintance claims
that, In asugar cane mill, one of the crushing surfaces
should be the surface of & small cylinder, for ns it pre-
sents o smaller surface to theeane, it will do the same
work easler, Taftso? 2, What are the advantages and
disadvantages of horl | and perpendicular rollers<?
—T. W. D, maks: Which steamboat, running In frosh
water, in the fastost, and what is her v-p(-vdr

COMMUNICATIONS RECEIVED,

The Editor of tho Soresrivic AMeninay ncknowledges,
with much plessure, the recelpt of original papers und
contributions upon the following subjeocta:

On Saving Life In Case of Fire, By J. 8,

On Nickel Plating. By D, 0,

On High Interest, By J, 11, 8,

On Reclsiming the Desert of Sabiarn, ByR.T. B,

On n Tidal Motor, By A 8.
wOr';‘ the Trissction and Muoltisection of Angles, By

On Perniclons Litersture, By O, W, B,

On Labor-Saving Machinery. By, R, V.
Alro Inquiries and answers from the following:

F.M.B~C, G L~=D, B.~Gi, W, K.—~M. A,—W. D.

~L.W. L~J. E. H.-M. J. C.-8, N,

HINTS TO CORRESPFONDENTS,
Carrespondents whose Inqairies full to appear shonld

OFFICIA L.

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were

Granted In the Week Ending
May 1, 1877,

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

A complete ocopy of any patent In tho annexed list
including both the specifications and drawings, will be
furnished from this office for one dollar, In ordering,
please state the number and date of the patent desired,
| and remit to Munn & Co., 37 Park Row, New York city.

Alr Into vm«l-. forcing, J. F. Hess, ....ovne souENe 190,215
Antmal trap, G. W, Gibson.......... .

Bark mill, W. H. Barber........
Basket, folding, J. J. Peainger..
Bedstoad, folding, Kibby & lhll
Bodstead, sofa, C. Kade
Beer cooler, A. Kunkle.. ’
Bell, W. H. Nichols ....c.ouiiiiiniinns
Billlard chalk cup, H. W. Collender..
Binder, temporary, W, P. Bissell. . ...
Boats and vossels, A. Croaby......ccovinvmmmaanvnans
Boller feeder, A. L Sternberg ..... «ooovvvnnns
Boller furnaces, grate bar for, . J. Schmitt.
Book support, J. Boudeman........... «cieeeens
Boot hoels, making, W. B. Arnold..
Boot solo buffor, F, Winalow .....
Boot cleaner, C. H. SBouthall ........
Bottle and stoppor, J. H. Parker ...
Bottlostopper fustening, ¥. Sehlloh.......
Bottles, looking devico for, E. M. 'neoy
Brick kiln, H. Dickson...
Brick kiln farnace, A. W, Dm.y
Brush, B. L. Budd...ovoos ceveeens

Bung &nd bung inserter, W. l'romor...
Butter pall cover, J. G. Fisher........
Butter worker, C. A. Sands .....
Cable stopper, J. P. Dorr, Jr .
Can, J. W. Masury
Canal boats, steering, B. R. Cole......
Candle holder, C. Kirchhof (r) ...
Car axle, W. Winslow ...............
Car axle lubricator, Bollman & Ernst
Car brake,J. Stephenson ...oveeveenns
Car coupling, Gibford & McCormick. .
Car coupling, M. Helnes ....... SN
Car coupling, G. D. Lease ..
Car coupling, B. Rowell .
Car screen, W. D. May...
Car spring, J. B. Quirk.
Car starter, D, Shoup ....
Car, street, G. 8. Clements . arveenarsss 190,402
Carbonlc acld generator, . W. Wlmbmck
Cartridge, B. L. Budd .........
Cartridge, metallic, J. H. Gill........
Cartridge, motallle, Glover & Budd (r)
Cartridge, sigoal, B. W. Very .......
Caster, furniture, A. C. Martin ..
Chain, drive, J. ¥. Kingwill ....
Chalr, barber’s, J. Griendling, 8r......
Chalr seat, Proy & De Goet
Churn, T. Tostevin.........
Churn, power, W. H. Sterns..... c.ccoees
Churn, reciprocating, A. F. Brooking. .
Churn, reciprocating, J. J. Curd
Clgar lighter, 1. N. Clawson .............
Clay and ore erusher, T. & J. Clifford (r) .
Clothes dryer, G. 8, Walker
Clothes pounders, W, T. Robertson..
Coffes ronster, Caldwell & Pleitz. ..
Cuffee ronster, A, Jungelas.....
Coflin, F. HL. HUI(r) ..........
Cooling board, T. H. Graves............
Corn shelling machine, J. Lippincott, Jr
Corn stalk cutter, J. P. Brower....
Corsot, M. P. Bray....oev vureeens
Cotton cleaner, J. Groaves............ouiis
Cotton cleanor and condenser, J. Groaves.
Cows, restraining, B. B, Mann ..........
Cruteh, .. F. Weoldon.......
Cultivator, R, W. Alexander..

canes 190,175

Cultivator, A. Busenger . 100,250
Oultivator attachment, Hubbard & Robinson ..... 100,528
Cultivator, vogetable, ete., W, PIOTCO. .0vuvereneess 190,47

Curd cutter and ngitator, M. P, Jnokson.. ..
Dental tool, Babeock & Muson
Dish holder, . C. Milligan .
Draft equalizor, J. M. l’umoy
Draft rogulator, T. BaXor .............
Drawhead platos, former tor, J. Groon
Draw framo, stop, J. llullmmh.
Drill pit, M, John............
¥ave trough, P. Snyder. .
w)mr,.! ¥, Monmn ..........
Electro-magnotio motor, \\' W. Gary.

vennees 100,219
venseees 190,118
L0n 100,452
Loe 100,902
.. 190,181
+vr 100,015
ver 100,127
o 190552
veo 190,532
ver 100,298
L. 100,00

Eloctro voltalo bolt, J. Bryant, ..... 100,279
Elovating onrth, C. ¥, Milliken. cevene 190,284
Embossing press, D, Koenlg .... ooe 100,145

Emery composition, B, L, Buad.... . 100,125

repest thern,  If not then publisliod, they may conclude

Engine and propoller, Gray & Noyes .. . 1w 82
Engino and propeller, G. ¥, Noyos ..., + 100,855
Fxorcising maohine, A, W. Loxior . : . 190,161
Extnust steam, utilizing, W, ¥, 'l'humu.......... 190,557

Ironing table, Hotchkiss & Hebard.. .-« 190,140

JIb sheets, traveler for, H. S. Lawson.. . 100.2%
Koy fustener, L. W, Kennedy ........ . 190148
Knob latch, reversible, N. O'Brien .. . 190756
Knob latch, reversible, W. E. Sparks ...... . 190,162
Enob, metal covered, McManus & Colburn........ 190,349
Knobs to spindles, attaching, W. Sutheriand ... . 19,351
) £ T PUTTEN FR R B P TR R 190,112
Lamp and blow pipe, spirit, S. Needles. - 190240
Lamp bracket, Bliven & Parker....... . 180,271
Lamp burner, J. Rasch .. ..... y .. 1902380
Lamp house, car, J. Stephenson... . 190,259
Lathe work, carrier for, G. Harman. .. 190187

Lathing, metallie, J. W.Kensett (r).
Leather crimping machine, A.J. F. Howard
Lifting tongs, J. T.Campbell... ............
Lightning rod, N. VAR OO0 .. cvvirinnninannnnn

Lip and strainer, F, G. & W. F.Nddﬂn'hlu.... 190,155
Look case, C. H.LambKIN. «.eevienrrenerarainenass. 190841
Lock for cell doors, G. ROPes. .........
Lock for drnwers, oto., Eggo & Smith. ...
Low wator alarm, Bingham & McTighe...
Magazino fire arm, Wetmore & Bennett. ...
Manure, distributing liguid, J. D'Hourouso. .
Manure spreader, J. 8. Kemp....
Mashing machine, J. Brandenburg...

Metal composition, . Porter .....coveeiiieiann... 190,361
Metallic surfaces, stippling, R. Dimos (r) 7,656,7.657 7,658
Middlings separator, C. N. Smith... «ooovviienn... 190,
Millstone feed rogulator, N, Hamer .
Mining drill, T. J. Morgan. ....
Nall machine feed, B. F, Rice. ...
Nut lock, F. L. Willlams ...........
Ore grinding machine, 3, Trumbull, .
Ore roaster, revolying, J.«Howall, .
Ore separator, wet, W. Hoopor. .
Ores, ete., crushing, W. Hooper, .
Ores, sludge from iron, W. Hooper
Organ sction, reed, R, E. Letton. . ...,
Paint composition, J. Fetzer ..... .....
Paint composition, roof, A. Bluisdell ..
Paper pulp drosser, W. C. Tuttle...........
Paper rolls, drossing, fly bars, J. H. noblnson 190.81‘8
Paruvaseline paste, B, L. Budd .
Peg flont, W. B, Arnold...
Pen, fountain, Borlio & Iamboloy.
Pen, fountain, A.T. Cross ..........
Photographle printing, O, 8arony ..
Piano sction frame, P. Gmehlin....
Planofortekey, U. Pratt... ...........
Pipe and cigor holder, J, T. Connolly..
Fipe elbow, W. Borrman,....
Pipo tongs, A. H. Jareck! (r).......c...us
Plow cleaning attachment, J. H. Storm .
Postage and revenuo stamp, J. Sangster .
Preserving meat in traosit, J. Campbell ,
Printing press, plate, H. W. Browne.....
Pruner and frait ploker, A. L. Bovans,
Pruning shears, HLT. White............
Puddlers' balls, squeezing, B, Suckow..
Quilting mnchine, A. Beok ........
Radiator, steam, W. M, Fuller...
Rallway rall joint, G, H. Grant.. ...
Rallway ralls, carrying, A. J. Gustin,
Rallway carrler roll, A, J, Gustin ......
Rallway signal, O, & F. Halso ........
Rallway signal, electrio, C. S, Shivier .,
Rallway wheel, J. A. Osenbruck ., .........
Rallway electricindicator, J. 1. Conklin, Jr ..
Ronmer, A, GoAdard.. .ovviveiiinns
Refrigorating oystoers, J. O. Jonos .
Rovolving fire arm, D, Moore........
Rock drilling machine, A. J. Mershon.
Roofs, snow guard for, G. ¥, Folsom. ..
Rouge pasto, composition, B L. Budd.
Rowlook, I'. A Dunlolson . ....ovveiinies
Hafo, burglar proof, A, T. Woodward ...
SafoLy pin, W, A BUtlor, covveevssneeanssn
HSauh fastenor, J. Hatal. ...,
Sash fastonor, W. Kemp, Jr..
Haw blades, making, J. A. Housa ..
Beales, snok, 18, A. Martin......
Saraw driver, B, I, Budd..
Sottoo, A, Taylor ...... Vaus
Bowor trup, T AL PAIMOr ..o, vvineeres
Sowing button holos, T. 8, Huntington. .
Sowing maohine, ruMor, oto., N. Wilson.
HBowlng muohine shuttlo, D, A. Daly,
Sowing straw, Blackburn & Mooesloln. . .........
Bhoot tron, apparatus for plokling, J. D. Groey,.... 190,818
Blhioot lron vessol Joint, ¥. G. Nledringhaus, of al, 100,244

svenees 10007

o0 100,181
«ee 100,400

e 180221
wili, 10113
e 100340

wranns

[June o, 1877.
R,e.lm s, npp'-nholmnr 19045 | Siato and book earrier, J. Haggerty 10504
Fare box, J. B, Slawson . S T 19025 | Sleeve button, J. W, & L M. Miller. . 10
Fruoot, Dnmmer & Mulm-ln-m . 10,28 | Sleovo tutton and stud, A. Goll, . 1020
Panoet, F. Messmor. . 19050 | Sleeve or enlf battaon, C. 1., Ross...... . . 10,0
Fonthers, renovating, " L "-!m-‘r snerevas o 190,006 | Soda water npparmtus, F. W, Y fesshrock. 190,206
Felt, non-sonducting, 8. Radeliffo.. ............ 190,15 | Sower, broadeast, L. Coller . coe 190,984
Fanoo, P, KIrby ..ot 190,29 | Spark arrestor, Brayton, Jum- & l-‘nmrh . Wngs
Fonoe wire, barbed, D 0. R\ovl‘r 190,167 | Spectacios, 1. 8. DO, ..cuviviiriinsaiernsins : 190,15
Fireo sseape, E. I, Lake ' 19002 | Kpring, colled, A. B. Davis..
Fish hook, spring, J. 0. King.... 190,221 | Staples, ote., presonting, J. “ Blvlnh"
Flat Iron heater, O. ¥F. Monfort oo 10357 | Steam boller draft regulator, A. O Noroross . 190,04
Flour bolting machine, ¥. Falstel. ... « 190,32 | Stoam boller damper regulator, 1, C. Kellam .. ... 1905%
Flowaers, artificlal, &, Potts v 10218 | Steering apparatus, K. 1., Young.. cevess MOATT
Frult dryer, . L. Ryder (r) v 7561 | Stercoscope, M. J, Rice .. 1030
Frult dryer, automatie, A. Q. lhvynnl - 100508 | Stilts, J. 8. Ebert.................... . 190,054
Furnace for heating stoel, J. B A rm-lmuu (r).... 76| Stovefine thimble tile, W. Kon-lall _____ . 190,45
Furnaoces, feeding steam to, W. Ramsey o 190,507 | Stove, gasoline cooking, 3, W ollington. .. 190 50
Goge, B, F. Stoner e T T I T T O L 10,20 | Stave, oll and gas, D. W. Goodell.. .. .. . 1oaR
Gaitors, ote., making, P H-u lu-r {r). 745 | Stove pipo safe thimble, A. F. Wright. .. 190,40
Gas genorator, T, 8, Stewart ........ : 100,168 | Stove plate, H. Miner. .................. .. 10028
Gate, swinging, J. R. Brott, . ... 100,186 | Strainer patl, W. H. Thrift,........ . 1o
Graln erusher, J. & R. Rold voo 19020 | Ton nnd coffoe pot, R. A, Gardner ., .| cre-ees 190,305
Grain distributor, J. W. Lowis o 1029 | Telograph soundor, Bunnell & Goodyear | vee 300,191
Graln redueing apparatus, O, Balley......... . 100150 | Threo horss equalizor, J. Pratt, Jr............. oo 100,254
Graln soparator, . J. HOrtOn. .. c..oooiiiiinnnnnens 190,57 i Tickot puneh, J. 8. Foster ....... B veo 190M0
Gmto, J. A. Mofmitt, ... . 19025 | Tickot punch, C, B, Parks.......... . MDY
Grinding mills, ndjusting, Wm-hmn .k R.mlnll 190 204 | Tire tightener, 0. F. A. Faulkner . «oo YO0
Gun-cloaning brush, B. L. Budd. . oo 100123 | Tiro tightener, C H. Jacobs....... . 10m
Gun-cleaning ease, B, L. Budd .. oo 190121 | Tire tightener, F. T. Stone.. ... <o 190,108
Gun-cleaning rod, B. L. Budd ..., ) . 190,183 | Tobnoeo pipe, H. D. Haraden. o 190321
Guns, feld wiper for, B, L. Budd........ . 190,124 | Tollot ense, G. H. Orain...........0e e 1902857
Gutter and moalding, H. Strater, Jr. «.. 190102 | Tool, combination, J. L. Willlams . 190,307
Gutter hanger, O. M. Peet............. oo 190350 | Toy wateh, J. G. Powell............. . 1000
Hamess check hook, 8. W, BUCKkDOY . ccovvnvnnenns HO164 | T pener, J. F. Woll R secsvs . 1007
Harrow, J. B.Greene .. ......ovvievinnsns s e (RS 190,210 | Trough Jig. W. HOOPEr .. c.oovicvs crvinns . 102:
Harrow, T. J. Holmes, 8Sr.... oo 10222 | Tub, pall, cask, oto., Farley & Richards.... .. 19029
Hay elevator, (. S Kersbaw «+o 190,537 | Tarbines, combining, J. T. Welham. .. . 190072
Hay olevator, H. C. Stouffer, .«. 190384 | Urinal for Invalids, B. H. Olmstead. ST
Health NI, A. W. Lozlor.....oooviinnnnes .+« 190,149 | Valve for air brakes, 8. B. Knoeland.. . 19023
Health lift, A. W. Lozler..........cv covanns ... 19015 | Valve motion and cut-off, K. O'Nelll. . 190245
High pressure engines, relieving, T. Shaw. lm Valve, safety, W. M. Emst........... «
Hioge, J. S. Lash.... ... 19038 | Vehicle running gear, F. A. Presko. s
Hoisting apparatus, D. Brobston mo.n, Veloeipede, W. 8. Mitehell........... s s
Horse detacher, W. A.Clark ......... .. 190197 | Ventilator for chimneys. J. Drake.....
Horse hay rake, H. H. Hatheway (r) .. 7,648 | Ventilator for vehicles, J. E. Richard.
Hose carriage, 1. W. McGaffey..... voe 190201 | Wagon body, metal, S, P. Graham. ..
fee conveyer, A. Hunt,......... ... 190144 | Wangon end gate, 8. D, Davis. ...
Teeplow,C. A. & T. L. Hlles. .. ... 190216 | Washboard, J. M. Gorham ....
Indleator, office, J. R. Cluxton ....... ... 190282 | Washing machine, J. H. Brown..
Injector, steam engine, G. H. Little (r). . 78553 Wuhlnx machine, H, G. Bobenm
Inkstand, H. H. Burrington.......... . 180,102 | W hine, R. Talmadge...

Watch dust cap, L. D. Merrill ...
Watch, halr spring stud, F. M. Martin
Water closet, J. Zane ..... cccees seuees
Water closet protector, B, B. Brown
Water closct valve, M. F. Gale..
Water governor, C. Neab........
Watering pot, garden, E. Hunter.
Weighing liquids, J. G. Vallentl

Windmill, E. H. Earle.......
Window sash, L. Landeker..........

Wire coiling machine, A. D. Ho!hmn
Wire draw plate, J. W. Cameron. ...

Wire, ete., looping, Woodbury & Cole .

DESIGNS PATENTED.

9909, —~HANDLES FOR TEA SETS, ETC.—E.
Plainfield, N. J.

0,950, 9,51 . —CAsSIMERES —T. Holmes, Brooklyn, N. Y.

9,952, 9,958, —CAssTMERES —H. A. Kimball, Pascoag, R. L.

9,954.—~TOoWEL BoRDERS.—R. T, Wobb,
land.

9,855 —NECKLACE.—H. W. Woods, Brooklyn, N. ¥.

[A copy of any of the ubove patents muy be had by
remitting one dollar to MUSN & Co., 87 Park Row, New
York city.]
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lrbln. Pructical Guide for Puddling lron and |
“’hllwonh.-cum and Steel. Svo.
The above or nn( of our Boﬂls sent by mnu free

of postuge, ot the publication pri

Our Catnlogue—% o 8vu—wm to an h
will furnish hia nadress = ARl

HENRY CAREY BAIRD & CO.,
Industrial "ublishoers, Booksellers, and Importers,
S10 Walnut Street, Philadelphin,
8!’00N(I AMERICA SCROLL SA W beats the
world, J. M. BEUGLER, M'f'r, Wllllnmnpnrv. Pa.

50 MIXBD %ﬂ.czlib néomehmu. nud ammp.

PA'I‘EVT FOR FRUI'I‘ DRIERFOR SALE

uumY l\%uig;ﬂ ione e Ly A ..d:';.!:.".:" s YN AR T
FOOT LA'l‘HE

B.. (Puwnuvo). Buun!um Conn. 100 W oml \l.. Plrtsburgh, Po,

, TURNING LA'I‘]IP OIR- | ARSENIC IN THE ARTS.—A Lecture
CULAR and Scroll Saw all combined in one. Price lmtnru the Medioal Association of Contrul Now York,
complete, including Turning Tools, £0.00. For clroular, . Lattiwory, LL., Professor of Chomistry in
address, with stamp, STHANGE'S CYLINDER SAW AND lhn Roohester Univorsity. A popular and mu:-ru:.m
MACHIXE Co., Taunton, Mass. saper.  ROLENTIFIO AMERICAN BUl MUENT No, 2

vw, 10 cents. 1’0 be hiad st this ofMoo and of all nows-
WANTED-Plow Grinding and Polishing \u..«nmh.r( doalers,
Send olreular oto., to E. Q. Dutton, Cato, Cay, Co,,

BURY DRILL CHU ‘gxg.
Manuf'd by the HULL & N Janbury, Ct

BELDEN CO., Danbury, Ct.

EUREKA SAFETY POWER!

Practically impossible 1o ex-
plode. Tested to 30 Ibs. pressure
por square inch. 2-Horse Power,
8130,35 to 4 H. P, $250. Also,
Stationnry Enginos and Bollers, and
Spark Arresting Portable En«
gines for plantation use. Send for
our circular. Discount to the trade,

B, W. PAYNE & SONS,
Corning, N, Y.

SPARE THE CROTON AND SAYE THE COST.

‘Driven or Tube Wells

rumllhml 1o large mnlumnra of Croton and Ridgewood
Vater, WM, DLANDREWS & BRO,, 414 Wator St N Y,
whu control tho patent tor(}ruon sAmorican DrivenWoll

E}Br.

$5 to $20 por duy ot home, Samplos worth $
free. Bﬂ\mo\ & Ca,, l'urlluml. Mo.

The Umpire Measuring Jar

An indispensable requisite In overy
kitchen and bakery, For measuring, in-
ntoud of welghing, & nour Flour, ote,, und
for Liguids by the quart, pint, and Tl
ounce. N

RETAIL PRICE, 50c.

Samples sent on recolpt of price,

Apenta wanted everyiohore, Aulﬂn-u

v \II'IRB Iol ANS

| Blake's Patent Stone & Ore Crusher.

; NEW PATTERNS, with lmportant im-
vrmrhml lmprov -vx . and abundant
Istrongth, ’l‘hls ist Aly maehing usod
by the principal \h \u 1AL, 1L

land MINING CORPORATIONS and

Do you nosd o good Saw Gummeoer or
AW ML TN o s

EXTRAORDINARY, With cogravings: price, 81,

e TRACTORS In the Unitod States
[k "lm? o fnai Ifu(ro-; 0 countries, for bronking hir
WONDERFUL «'ﬁ"&'ﬁﬂ-’ff "-{Icn~l:)r\:r‘5‘r'c'l'n‘ ':?ﬁ 'hr\nr' MUDRLADCON TO ANY HIZN,
v Y ! Ifar oirouline, - Addross,

timos the price of the hook.
(lultl Meda) has boon nward-
od the nuthor, Dosorlptive
l-lnlllur:u.nl fn-n- Address
H, PARKEN, No.

4 llulnneb Stroot, Boston

BLAKK Crusunr Co,, New Haven, O,

AND VALUABLE
MEDICAL WORK.

FRIGTION

"IN ALL Illl\m-. NUT PROVERRIALLY IN \ju MANINM,
AHESUPIEMYE EXCRLLENCE IS SIMPLICITY, Jaa, Watt

— The 0ld Reliable Heald & Sisco Pump

LJLUTCH S 4 (,urrlvn 01”' tha honors at the CENTEN«

ELE VAT RS TAL, Tho awavd of the ""'lul'ﬂ in

VOLNEY W MA¢S

bum'ul on (ty “NIMPLICITY, eom-
-‘(JN - "b P}‘ Jv h No highor prajse conld be given, but no award what-
| OVOr Wias nocossary o Mn-nulh--n the contidence of
thousnnds ulrmuly Uning thewm, Whonover subjectod L 11
sOyoro A»ru-l ool toats, thoy hoave always proved thelr
" hl e onn exoel o slmplieity, lruuwlnluu- v
:"::’:é AP,!{':{.:‘?'(?S’( "55! l‘l'n'- ‘z;:”nnhu:‘p“p l?ﬁ»‘:”“ vit ';u'lll)r. ‘uml chonpnoss,  Capac ll) of "unn llll’:";‘ll‘l‘l‘l‘:'
orders recoived in IAJ::::'m byd u'm- 2eh will Imalnllron-d Lumln-vl ‘mllun- u-lhlrl‘{‘ ot u;l::::,'.“&:": ‘I;" Lo
fron of frolght chargos by Mr. Colling, who will leave uu- ¥or Papoer Makors, Ta
. three hundred papor
I "1:2:3?.1.':.""6':.‘».‘." n\\l‘:nlru l,l'l'l)l:: 1‘15‘;:-':\ h"v;“-"rl'l“‘ llnn'nnu s
157 Gr, Portlund St, W, London, Englund, :'l‘l""] Py are nxod in .;rq{}‘u’.l.‘(lu nrl'1‘“:\'lunll.nln(n'.mt‘nn:lll:::
[ nearly overy conntry In the wo
Maker of the Harley Binocnlar Microscope. it o
P s ] romlum- awardod at mr r nln‘m ) d
P"OTOG"A P"" Al"';\- “‘l?.rl.y“,;l\['l in 1872, and an award for Npecl n‘ Mot o
ATUS & CHEMICALS
(m Alrsctions, Qlo No toy ; takes plotures

) Iustitute In J572. Send for lllu-(mlml
:-'a:‘x‘llﬁ:ll::l“-;?“;h :uu-- with 18 puges of cortificatos und

n, & and &
will take pla

The Bahibition «
: i May Sist. Those who de
nﬂh.ru f 1 ru.- ole

N. F. BURNHAM'S

WATER WHEEL

Is declared the ** dunI tprbine,*”
by aver 600 pors ) by 'ul'n' nnd use
them with .mn ana n.u gnte open

uwmphlots Froo
N. F. Illl(\"\\l. York, Fa

SAFETY HOISTING

Machinery.

« No. 558 Droadway, Now York

YALE VERTICAL MILL.

Tron Frame : Fronoh Buares; Self.ofling
~elf. luhnv-d Belf fooding : Long Bear-
ng» Best, Simplest,
Chevpest, and Tor qualie
and quantity ground
L0 MUPerior

YALE IRON WORKS | —

NEW HAVEN,

OTIS BROS, & CO.

CONN,
VANDERBURGH, WELLS & CO., MA.
CHINISTS' Pattorn and Brand Lettors, ote, Complete

Nowspaper Outtits, Engravers' Boxwood, ete
15 Duteh Streot, cor, Fulton, New York

\‘ " n\\ul in your own town, Terms and 8 outit

) free H. HALLETT & CO.. Purtland Maloe.

I'r PAYS tos0ll our Rubber Hand Printing Stamps
Terms freo. G. A, HARIER & BRO., Cleveland, O

S5 () O SOREW.CUTTING 00T LATHES
')"”- Foot Drill Prosses. ;‘n'.’ for Clroular

I L. SHEPARD, ('lnrll’nluull 0
BIGPAY
10 Ouwtpe

5- ~ - ~ o 1
b.).l - bn ’ l' u ‘\ 10 Kl.l(g ':\:urnnlL Maine,
BELLEFONTE

Water Wheel.

This wheel is offered to the
sul-llc with the fullest con-

dence on the part of the
proprietors that, after 12
years' experience In the
manufacture of leading tur-
bines, they have produced a
wheel thut, ander all crroum-
stances, will falnll all the re-
quirements of a first-class
wheel, combining durability,
efMciency, and Jow price
Information given on appli-
cation to

WM. P. DUNCAY & CO,,
Bellefonte, Pa.

Pond’s Tools

Bn_lno Lathes, Planers, Drills, &c.

| for Catalogue. DAVID W, POND, Successor to
LLLIL:W POND. Worcester, Mass,

WE ENAME L
InFINEJET alACKovtry varietyof turned woeod werk
parvts of machinery, casting’s tinware and other metsl
verk ENAMELED JET €0QDS. mund ormetal, made ta or d-r
MERICAN ENEMEL CO.IT Wasnew STPROVIOENCE. B

lou pll Our RUBREM PIINTING SraMes.
Trym- free. TAYLON & CO.,Clovoland O,

Free,

PUMPS.

PHILA, VIR

STEAM

'»l/l'l)"ﬁ)"-‘-l.\l. .

PANIIS, SEW -th BALTIMORE, BONY
pd for cirouiar wnt  pate d lmprovements,
iR -“K“/\IKH. ¥ WORKS CoO,,
Prices Heduoed south Norwalk, Conn.

u:-l«u]u”ur AVPARATUS Dl LL
omnplete,

: 1
FSe. printed instructions, chemicals, etc.,
-,,.,,. B SAUKMASNN & €O, Manufato.
rers and Dealers 1o Photo. Bupplie % Vean

ﬁ. treet, nenr Vulton, New York., Send stamp for
cifrrwiamn

WESSELL METAL, A PERFECT IMITA.
tion of gold in culor ..'1.1"-14 , for maoufscturers of

Imitation jewe
Weae ls \I-\r A! 3

'r.u workers in fine z--x‘p:-

wetul by NO. 20 Ent T ™., .

U. 8. PIANO C0,, 810 Broadway, N. ¥.

AYER & SON'S. MANUAL

l\x Adrmhrn
A complete guide 1o ad vertisers,

A necessity o all who sdvertie. L: mmm e uuuvn. L.
—The mowt complete and reliable work nl tu kind,
nr -hu/ g - te, — Ment freo toall who

s Adv.n sng TIMES BLH.I)I'(!}
3\14. hl"-T'\ PHILADE LPHIA:
(-rl our stimate before making soy advertung
contrasts,  Our business is . Facilities unsas
passed, Prices the lowest, Tonms the Dest,

Ql-)ld.)’ at home. Agents wanted. Outfit snd
LS terms tree. TRUE & OO, Augusta, Maloe.

Lathes, Planers, Shapers, Drills,

Gear& BoltCutters, & ¢.EGOULD, Newark NJ.

 BAKER’S
'Rotary Pressure Blower

ILSVYX

Warnn(ed superior to any olbn.
WILBRAHAM BROS.
No. 2318 Frankford Avenue, Philadelphia:
SAMPLES FREE. &
L. FLETCHER, 11 Dey St N. Y.

NTO $10A D AY TO AGENTS,
|n¢-~ catalogue.

P\Tl NT SCROLL AND BAND SAW MACHINES A_
v;n\‘lnhly CORDESMAN, BGAN &£ 00, uncmn..x,

Wood-Working Machmery,

Such as Woodworth Planing, Tongueing, and Grooviog
Machines, Danlel’s Planers, Richardson’s Fatent lo-
m\-cd enon  Machines, Mortising, Moulding, and
Saw Machines, and \\ 00 d-Working Machinery gene-

A tured b
"‘“' B RUGG & RICHARDSON,

\VlTﬂLRB"
= Salisbury Street. Worcester, Mass,
(Shop formerly c.(\.*np.\—d oy . BALL & OO

DEA

free. G.J. WOOD, Madison, Ind.

Shaping Machines
Have novel device for

length of stroke whilein mo(m
automatic down feed,
P_quick return.  Four sizes.
8 Patented 1868, 1871, 1874,

Wood & Light Machine Co,
Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machinery

Shafting, Pulleys, &c.

[\ NEWPEPARTURE. IRttt

L -ulh Hotal snd traveling (urnn-&
S A GRANT & . manulastaters o 13
PAVER, l.l.t.-dl Home 51, C1xcINxaTi, OMI0.

II IIII'IT waoucm’

&G DE)
Tm; UNION TRON MILLS, Pittsburgh, Pa., Manu.
facture

Girders (patented),

The great full which has taken
Iron, and especinlly in Beams used in the construction
of FIRE PROOF BULLDINGS, Induces us to call the spo-
olal attention of Hogineers, Architeots, und Bulldors to
the undoubted adyantog
structures; snd b
of Bections—which wi
mnlnmylnlln the
COST CAN HE A 4
cost of Insuranee avolded.and the serions sos and in-
terruption to b » caused by fire: these and Hke con-
slderations fully § fy any sdditional first cost, It I
Lol {, thut wore owners fully aware of the small
difference whioh now oxists botween the use of Woud

nt ou um»lltull\m t
1 firo !-n-nflrul ding

W shall bo pleased to furnish ostimutes for all the Boams |

oomplete, forany Afle structure hat tho difforence
be ascertaingd,  Address

GLE, BROS, & CO., Pittsburgh, Pa.

in cost may at o
CAL

- qn v
POCKET COIN DETECTOR.
Bleo of & silver dollar, No connterfolt coln
con be mnde itowill not detect, 25 conta by
il Agonts Wanted, Liberal discounts
J. W BUTTON, 6 Liberty St., New York,

GLASS OILERS, & Honiiviss chreular,
BRADFORD MILL GO,

Successars Lo Jaa, Brad|
HANl'lAl‘TUKiIU 0'
Fronoh Buhr Millstones,
| Portable Corn & Flour Mills,
Smut Machines, eto,
Also, dealers in Balting Clelhs and
General MITI Furnlading,
] Omon & Pactory, 168 W, 8d By,
CINCINNATI, O,
JORBlewary, Pres. W.R.Dublnp, Seey
llN'X‘ ON APPMOA’I‘IOH.

rnwu.uw g

roforences.  Add

pactnesn, and porfoction of
Speclal NOllce. Mlcroscopes' n-rh- Ly over othoer oen rmurﬂ pumps, wnd Rlways
Hoglund for Now York st the end of the month. tion, or for nnzl purpose w r}nu unmny of wiater
Pramps nnd Eogines” combined, udaptod L0 nonrly ovary
lon&" e HEALD, BI800 & CO., Baldwinsvillo, N, ¥

WORKMANSHIP '
A 3 page dlustratod ostalogun of Mioroscopos, ()bjno. nn it In nlm(rluinl( Impossiblo to devike n pump
or other fluld {8 to be ralsed, the Hoald & Sieo Pump
CHAS, COLLINS, Microscope Manufacturer,
Kind of work, on hand and bullt n shart notieo.
L 4% Mommouth 8, Jersey Ciby, N, J. |

Sond e, for loo nauo( n‘nlu(un

}-f I'ng‘-o: b v "?D ﬁl-‘n‘-‘fm.'ffil"
Tomw £l ) .

Nt s worth 81, GOTRTIAM
& CO., Boston, Mans,

SPECIAYL, MACHINERY, TOOLS, )IODLL~ AND
Patented Articles made to order hy A POOL & CO., |
06 It I Ave., .\lnrkut St N!n(lnn. Nowark, N.J.

\"B~ﬂ R l-,l‘lE\ ED. \0 mudldnc Book

of lmproved vrrmu.hl fron Beams nmI,

\inco In the prices of |

Fire I lun{,

nudd Tron, that in many cases the Intter wounld bo adoptod, |

to travel sad sl to Dealers s

ANTED MBN 3310 iaa “himacss 208 tnmp pact

PEDDLING. Salary liberal. Hoteland travellng cxpesses
pald. MONITOR LAMP CO,, 204 Maiz St Coseoawaxi, Umo.

LEFFEL WATER WHEELS. {

With recent improvement
Prices Greatly Rcdnced. r i
7000 in successiul operation.
FINE NBW PAMPELET FOR 1877, 3
Sent free to those interested.§™

James Leffel & Co,,
Springfield, O.
109 Liberty St., N. Y. City.
« A more Ingenious

TH F 'l‘R;l’:\\"l‘ ];OY ‘ * picture than the

Toll-gnw Sent free forstamp. E. (‘. Abbey, Bummalo, N, \

$9B BT

A::‘.hni
GANDY& NOVELTIES -
PLU'MBAGO. PLUMBAGO.
Usors of Plumbago, for lubricating and other par-

poses, can be supplicd with the finest quulity by
THE EAGLE PLUMBAGO COMPANY,

Uwchland, Chester Co., Pa.
Nmplrs and circulars sent on um»hmuun.

. 8 YTy s »
W \\'IH)— FOR MONCLOV \ \T.\TE
‘ul Coahuila, Mexico, n man who knows how to make
Star Candles, withont the use of Sulphuric Acld, capa-
{ ble to put up und put in runniog order the necessary
npparatus, superintend the mnnuhwluruu IPOCCKS, and
tosch samo to the partios interestod. AQ ?) nml state
tors to GOLDFRANK, Flt I\
San \ulnn\n Tuxu.

THE SUCCESS.

Why Is the Success ahead? Be-
onune it greal merits wore aftested
by the managors of the lato Centens
nlal in oansing the trst award on
Turbines to e given It and In so-
locting It ms tho Stasndant W heel for
atimating thr leakage of the wheols
of the world there represented,
Beoase (8 gives over N ot of
pomvr umh"' PART us woll an yoLL,

- send for dosoript -
phlot and Prico Tast 10 8. 31 BAITHL York, ba o o
l kol

25%| MONKEY \WRENCH | 35¢

A strong, convenlent, and durable Tool, for the fuctory,
shop, farm, ote, SAnoh, 26 conts: 10-inoh, 85 vonts,
For elrenlnr, nddross BOX 1000, Phila,, Pa.

N OF makors of usatul and ulo.
PATENTEES i s
‘ c riiglae mullln mr ) w&tr url nnhmd
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Anevicaa,

e

Aduertisements.

Page, each insertion ==« 75 conts a line.
"I“;.M ench Inseriion «=-81.00 a line.

Bngravings may Aead adoertisements al the same rate
per line, by mesrurement, ax the letter press.  Adver-
Be received af pullication fice as canly |
Here 1s a Hand Drill which
is more perfoct than any
other In this market. It has
an adjustadble chuck, which
will hold any sizo drill from
1-100 to 1-S of an inch. The
Jaws are made of Steol, the
Stock of Malleable Iron, and
the Head of Rosowood.
Welght, one pound. Sent |
by mall, including six drlll
polats, to any part of lho
United States, on recelpt of
£1.%5, postage propald. For
sale at
Stores at the same price.

74 Chambers St.,
NEW YORK.

CTUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coﬂ‘ee, m
Dryine Machine.
Poiishing Machinex.

Coffee~-Hulllng and
Coflee~Washing

Machine. Helix Sugar Evaporator.
ST LPHE LOW & CO., & Cedar
N M eare. MUNOZ & ESPRIELLA. & Pino

Street. New York, are Mr. Guardiola’s Agents, and they
will give prompt attention to all orders for any of the |
sdove machines.

MlllSmnes and Corn Mills. |

We make Portadble Mills, Smut )h—
chines, Packers, !ull Picks. Water Wheels, Pulleys. and
Gearing, specially adapted to Flour Mills. Send for
cataloguo.

OFSC- J. M. NOYE & SON, Buffalo, N.

[ESTABLISHED 1846.]

Mumn & Cos Patent Offices.

The Oldest Agency for soliciting Patents in the
United States.

most Hardware |

Millers Falls Co.,

alt, Corn, Cocoa, and Grain-|

b L
ITEERR

Just out. 10,000 coples new edition l-‘\l L)
100 of valuable information about N
nddrm on poﬂal oard to

ESTABLISUED 1844,

f JOSEPH C. TODD,

! (Formerly of Todd & Rafforty), EXGINurand MACHIN.

15T, Flax, Hewmp, Jute, Hope, Oakum, aml Hagging
Machinery, Steam ‘uulnm Do Ic-n ole.  Also Agent for
mv colobrated and improved Rawson & Ristinger Holxt-
Engine, I will furnish specifioations and .-..h,...n-. for
ul Kinds of machinery. Send for descriptive clroular
and price. Addross
J. ¢, TODD,

10 Barelay St., New lorl. or Paterson, N. J,
i"('l“ QALE-A .5-"1"!\)‘ I‘ﬂ‘\'l l( HARRISON
)loller. nearly now, b .IA\HN BINNS, Iron Founder,

27 Walworth St., nm-{lm.

‘OW-(‘()!nl'\'Tlﬂl E STEAM BOILER AND PIPE

'COVERING

WITH ““AIRSPAC l-"’ lﬁll’lto\'
Saves 10to 20 per cent, Cl KRS SPENC )~.
Foot E. %th St. N, Y.: nt. ..1 8t., 8¢, Louls, Mo,
Nlagara
| =—— Steam Pump Works.
ESTANLISUED 18N,

CHARLES B. HARDICK,
No, 23 Adamnx Strecot,
BROOKLYN, N. Y,

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANKLI, V. Pres’t. ], ). ALLEN, Pras’t
1. B, PIERCE. S&'Y.

Wright's Pat. Bucket
Plungers are the best.
Varrey Macuxe Co,
Easthampton, Mass.

S

:
:

HO)[E -MADE TLLESCOPEh.—D irec-
tions for their construction, with cnzmﬂuga show-
ing the proper arrangement of lenses and tube! B{
Prof. Van Der Weyde. Price, 10 cents. SCIENTIFI
AMERICAN SUPPLEMENT No. 1.

GUILD & GARRISON,
34 to 44 First St,,
lmumburgh N. Y..

STEA;I& PUMPS

for

Also Vacuum Puam
Vacuum Pans, an
Air Compressors.

THIRTY YEARS' EXPERIENCE.}

MORE PATENTS havo been secured through this
agency, st bome and sbroad, than through any other in
the world.

They employ &s their assistants a corps of the most ex-
peri d men as iners, specification writers, and
draughtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
selves of Munn & Co.’s services in examining their in-
ventions and procuring their patents.

MUSN & CO. in connection with the publieation of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer :mh inventors, prepare drawings, spe-
cifieati and s, attend to filing spplications
in the Patent Office, paying the Government fees, and
watch each case, step by step, while pending beforethe
examiner. This is done through thetr branch ofice, cor-
per F and Tth Sts, Washington. They also prepare and

file caveats, procure design patents, trade marks, and re- 3
Issues, attend to rejected cases (prepared by the tnventor |

or other attorpeys), procure copyrights, attend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish coples of patents, and, in faet, attend to
every b h of patent busi
eign countries.

A special notice is made in the SCIENTIFIC AMER. |

ICAN of all inventions patented through this sgency,
with the name und residence of the patentee. Patents
are often sold, in part or whole, to persons attracted to
the invention by sach notice.

Patents oltsined in Canada, England, France, Belgium,
Germany, Russia. Prussia, Svain, Portugal, the British
Colomes, and all other countries where patonts sre
Erantod, st prices greatly redoced from former rates.
Send for samnblet vertaining specially to torelgn pat- |

ents, which states the cost, time granted, and the re- |

quirements for each country.
Coples of Patents,

Persons desiring any patent lssued from 155 to Novem- |

ber 26, 1867, can be supplied with official coples at rea-
sonable coat, the price depending upon the extent of
drawings and leagth of spoctfcations.
Any pateut issuod since November 27,
time the Patent Office commaenced printing the drs wings |

and specifications, may be had by remitting 0 this of. |

Boe §L

A copy of the elsims of aoy patent issuod since 1638 |

will be furnished for §1

Whaen ordering coples, please to remit for the same as
above. and state nume of patentee, titls of Invention,

and date of patent.

A pamphlet, containing fall directions for obtalning
A handsomaely
bound Heference Book, giit edges, contains 16 pages
and maoy engravings sod tables Luportant to eve Ty pate

United Btates patents, sent free.

both in this and in for- |

INT, at which

MEN OF PROGRESS.

Persons desiring to secure & copy of this magnifice:
l-:nmﬂng can do w ut the foug-rln‘ greatly reduced

year
ving, with SCIENTIFIC AMERICAN and
SUPPLEMENT, On¢ year

10 ™
This large, rare, and splendid STEEL-PLATE EXGRAV-
ING, entitled ** Men Progress,” Is one of the finest
art-works of the day, poaseudnx a rare and
value over o mcturvs.by reason of the

sccuracy of the personages it represents e scene of
the picture is lald in the ;:reu! hall of the Patent Office
at Washington. The grouping is spirited and artistie,
\mnn&the persons represented are the following emi-
nent venmr:
8 F. B
CYRI
THOS
WILI

<« «=s. Electric 'l‘clcgnxlh
Hoapw

PN T A, First Monitor

AM BOGARDUS.. Jron Bulldings.
JOSEPH SAXTON - ‘Watch Muachinery.
PETER C g Jron-Eolling Machinery.
JOSE RY. cc(m-\! etio Muchines,
ISAIAH JENNING ction Matchon,
RICHARD M. HUE. Fast Printing Prosses.

The plcture, which s three feet long and two foet high,
forms an enduring and desirable object for the adorn.
ment of the parior and Nbrary, It was o ved by the
| celebmted JORN BARTAIN, from a large ullmlnx by

ECHUSSELE, and all the portralts were taken rn-m Ui

Put up in stiff rolled paper cases, and so nt mnll
ytage free, to all parts of the country.

E. formeriy sold for $9. Address
!

MUNN & CO.,
37 Park Row hc-w York city.

For showing hoat of
Ometers. Ovens, Hnl' Tinst I‘I;-v:
Boiler Flues, Super-Hested Steam, O Ktills, &e.
HENR tacturer,

Y W. BULKLEY, Sole Manu
1o

i Broadway, Now Y ork.

‘ ROTARY WATER AND YACHT ENGINES,
| Fifty Dollar Hack-Geared Foot Lathes,
POST & CO., Cincinnati, Ohlo,

AXD
Send for clrous
lars

Address JOIHN A, ROEBLING'™S BONS, Mapufactu.
rers, Trenton, N. J., or 1J7 Liberty Street, Now York

Wheets and Hope for conveying power lopg distanoes,
Bend for ciroular.

 PERFECT

NEWSPAPER FILE

enton and meckanic, and s & usoful handbook of refer- |

onew for everybody.
Address

Price 2 conts, suallod troe,

MUNN & CO,,
Pablishers SCIENTIFIC AMERICAN,
37 Purk ow, N. Y.

BRANCH OFFICE-Corner of F and Tih l‘Lr',cll.l

Wasbington, D. C.

The Koch )'l(rnt V\ln l..r umtnlnl NOWAPOPOTS,
magazines, and pamphlets, bas Dean rocontly improved
| And price reduced. Subseribers to the BOIESTIVIC AM.
ERICAN and BCITESTIVIC AMERICAN BUFPLEMENT onn bo
n;'{-pln d far the l..- prioe of 81,50 by msil, or 1,25 sl the
ofice of this pmpor Heavy board sides ) Inseription
“RMIESTIVIC AMERICAN." In gt Nocossary for
| every ons who wishios Lo preserve the paper
Address
MUNN & €O,

Pablishers BOTEXTIFIC AMERICAN

EXEEEEEFEEEERERRE
1= To LUMBERMEN and SAWYERS, 1

I(NU\ S Hastreated Hand Nook.
sand SAW MIL
EMERSON, SMITH & €O, Beaver ¥

5 ongravings, nnd
Send your fall

(2
A. S. CAMERON'S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excollence at homo and abroad.

W

n--«- nn application.

3 | TN

[JuneE o, 1877.

THE TANITE CO.,
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
GRO. PLACE, 121 Chambers St., New York Agent,

ROCK DRILLING MACHINES
AIR COMPRESSORS

M
ANUFACTUREDBY B, eicuRockDrit Co.

SEND FOR PAMPHL FITCHBURG MASS

REDUCED PRICE LIST.
Number PRICE, Stoam Cyl Iumpd yl.| Btroke. X
[ 0 s ;g: 0 i' .| 2in. ’ &i
el VO ! [ ¢
3 | 156 I 2 7
: 1 200 7 %
" 275 | L1 10
{ | | 8 1t
B 1B 1
10 550 1 { 70 l.i
11 700 | 1t 0's 1
12 S50 1N 2 b ¢ 100
Mustrated Catalogue sent froe, on np»ll« ution to the
loventor and Solo Munufacturer in the United States,

A. S, CAMERON,
Works, Foot of East 234 St.
NEW YORK Cl‘l‘Y
$3..

PRINTING PRESS

rint -mnh envelopes, ote,, equ
ar siros for large work.
Do your oun Ling and adwertising and
a0 IMmoney, .xmllc-nl spare hour amuse-
ment for old or young. Or it can be made
money making business anywhere. Send
, stamps fur largo eatalogue to
KELSEY & CO., Manufacturers,
Meriden, Conn.,

Steel Castings,

D-rum to 10,000 Ibs. wolght, o
:-':-h- -u'.-x‘ll’nh\ for f;mnnw- trfr“;o:-or';:gf:gie“n%::n :“_In-
s roquiring great stre
rice list to CHESTER ST lPl. (“\\"j‘n's:‘ ?6%&2"}6
WELINA STREET, PlllLADPLPIlL\ PA.

PATENT TOY, SELLS RAPIDLY, RIGIT 3
GEO. W. LORD, ZIChureh Stroet, Phils "T POR SALE.

'LEHIGH UNIVERSITY —Turrox Fm-r

Clvil, \lm’hunlml and Mining Eogineeri
and Metallurgy ; Full Classical Ins n:cuo:‘. P(r:‘;(,c%lm
Gorman ; English Literature ; Internations and Consti-
lu.lrloml\‘ltl‘;n'le ¥ u‘gl:’ulngy nnd‘(‘hrmum Evidences,

or isters, ress the Rev, Jous M. VITT,
D.D., President, Bethlehem, Penna. AV

Best Tempered Cast Steel.
Retail Price, 8 Cents per b,
WARRANTED. [ Seod for Clrenlar.
Fisher & Norris, Trenton, N. J.

+ MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new {flustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

T 1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD.

A fow coples of lhuo s lendid books, coplously fllus. |
tratod, are offered at the following very low prices. |
Persons desiring a mndomm history of the most inter-
esting Facts and Discoveries in the Arts, Sclences, and
Inventions, for the yoars from 1872 to 1576, “will find them
recorded in the five volumes of the SCIENCE RECORD,
now uﬂervd at half the original price

Every Department of Sclence Is troated In these vol-
umes, and the important discoveries of the several years

are not unlf falthfully described, but many of the sub-
Jects aro illustrated with nnely oexeouted engravings,
pre xpressly for these Ann

uals,
Among the subjects, lho following are the most no(e-
worthy, exhibiting 1 form a g
the Progress o! the World :

C lll- MISTRY AND METAI ‘LIJR(:Y
ENGINEERING,
HLAT SOL'\D.
E USEFUL ARTS,
BOTANY AND HORTICUL TURE.
AGRICULTURE,
RUBAL AND HOUSEHOLD ECO\OMY
M \TERIA MEDICA. THERAPEUTICS ﬁYG[KKE
NATURAL HISTORY AND
METEOROIDGY TERRE

ZOO. 0,
STRIAL PHYSICS,

GEOGRA

GEO A:QD MINERALOGY,

ASTRON

BI OGRAPB'\ 'AND NECROLOGY.

Each yearly volume contains about 600 ocuro wel.
lncludlnn o large number of handsom
lndlr:su
o

They are bound in substantial and hnndmmo
and will be malled on recelpt of $1.25 cach, or § for
They wore (vubluhcd and heretofore sold at $2.50 cach,

set of five volumes.

or £10 for tho set.

State, In remitt for o single volume, which year,
from 1572 to 1576, is desired. remembering that the date
of the volume covers tho events and discoverios of the
previous year, Sent by mall on recelpt of price.” Address

MUNN & CO, PUnLISHERS,
a7 Park Bow, New York city.

N'TT

PATI]

OLD ROLLED
SHAFTING.

The fact that this nhnhlnf has 75 per cent. greater
strength, o goner finlsh, s truer Lo gauge, than an “‘
otherin use, renders {t undoubtedly the most economl
Woare also the solo msnufacturers of the CRLENRATED
COLLIXS PAT. COUPLING, and furnish Pulloys, Hangoers,
ote., of the most approved st IM. P list malled on
'Pplh:nllun [ ONES & LAUGHLINS,

'ry Stroet, 24 and 3rd Avenues, Pittabu: {r h, Pa. |
190 8. Canal Streot, Chicago, 1L, and Milwaukie,

Stocks of this sha uniln store nnd for sale by ]
FULLER, DA¥ Boston, Mass.
GEO. % CO. 191 Coambars SCTN. Y.

EAGLE FOOT LATHES,

e i® S e Lo
L
thlo Reosts, Tools, :’vl:: Al mm:'m‘ll -:'d
Circular Baw Attachmonts, Hand 1"lan-
ors, ete. Send for Catalogue of outfits
for Amatours or Artisans.
WM. L. OHASE & CO,,
9 & U7 Liberty St Now York.

PLACE

5\ 1-UITI RMAN, EXPORT AND COM-
Pismion, Mardhags, o, Ja Lagranes lung, Chospaidy
Broadway.

Beat of attention to introduce Merchandise,

Patents, oto, in any part of ropo

THE BEST

AND MOST RCONOMICAL

Boiler nFeeder

FRIEDMANN'S INJECTOR,

MANUFACTURED DY

NATHAN & DREYFUS, Noew York.
108 Tiborty St

Sond for Clireular,

\I UMI \ IUM—~1ITS COHARACTER!
\num Industrial Usos, Alloys, Method of Manufacture ™|
and Cost in Market. A valuable paper.  SOIEXTIFIO
AMEMICAN SUPPLRMENT No, 8, o0, 10 conta.  To be
hind st this oMoo und of all newsdoulors.

BT
X

11 )((*

P.ELAISDELL & CO,,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists' Tools.

UPRIGHT prESSE

H. BICKFORD, Cincinnati, 0.

The HOADLEY
PORTABLE STEAM ENGINE

WITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VALVE
THE BEST, MOST ECONOMICAL

Thed.C. HDADLE

= Outfit free. w-nmc«t Write at once to

S5 BMPIRE NOVELTY CO. 38 Broadway, New York.

* POWER TENONING MACHINES FOR SALE
HILLS,

‘NGWE MADE

YCO LAWRENCE MASS.

By s C 78 Chambers St., New York.
SCIENTIFIC AMERICAN
For 1877,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND YEAR.

VOLUME XXXVI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 157, 8
new volume was commenced, It will cantinue to be the
alm of the publishers to render the of the
now volume more attractive and useful than any of its
predecessorn,

To the Mechanie and Manwfacturer.

No person engsged in any of the mochanical pursuits
should think of dolng without the SCUENTIFIC AMERICAN.
Rvery number contains from six to ten engravings of
pew machines and inventions which cannot be found in
any othier publication,

TERMS OF SUBSCRIPTION.

One copy of the Scuextone Asauueax will be sent
for one year, & numbers, POSTAGE PREPALD, to auy
subscriber in the Uniled States or Canads, on receipt of
three dollars and twenty oents by the publishers,

One extra copy of the Scuesrire AMERICAN will be
supplicd gratis 7or every clud of fre svbacriders at $3.20
each ; or six coples for $10.50 without extra copy.
Postage freo,

The Sclentille American Supplement.

A wookly paper, uniform In size with the SciesTire
Axmcay, but a distinet publieation, It contains work-
ing drnwings of engineering works, andl clabomte trea-
tises on every branch of Sclence and Mechunics, by
eminont writers, at home and sbroad, An illustrated
cover protects the handsomely printed sheets. Price,
$5.00 por annum,  Single coples 10 centa,

One copy @ the SoexTire AMERICAX and one copy of
the ScuanTirto AMERIOAN SurrLesexy will be sent for
one year, postage prepald, (o any subscriber in the
United Statos or Canada, on recelpt of seven Dollars by
tho publishers,

The safest way to remit s by Postal.Order, Draft, of

socnroly sealod, and
astray ; but It bs at the sender's tisk. Address all lotters
and make all onders, drafts, ote,, paysble to

MUNN & CO.,

nruxm,mm

Bmall Tools ov all Kinds; slso G Alt Wlll

-\-r’ x::' r' "u ;mn'nm._rl:-'l-l-l-‘l all Kinds w
W 108, " nes b

Gou W'k WIGTIYMAN, !;‘L.\;'mh'" ““"

Tlln

** Bolentific American*
() .mmmox a 00.'8 ?‘
o Phlladelphia, snd St., New




