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Scientific Awerican,
PROGRESS OF PATENT LAW,

A prominent subject in the decisions recently reported is
the degree of ““invention” needful to support a puatent.
Patents must bo new and useful; the rule is elementary; yet
it does not seem=—if one may judge from the number of

| ensos in tho courts—to be generally understood. The case

of the whip tip patent is a striking illustration, for the rea-
gon that the invention, o to eall it, was really useful, and
the judge in deciding against it, said that he was sorry to
do #o, a8 the inventor had introduced a real improvement
in the teade, This inventor had observed that driving
whips, especially long ones without a lash, were expensive
because they soon beeame frayed or broken at the tip end;
while the stock remained good, the whole was worthless for
defect of the tip. His device for relieving this difficulty
was to make whip tips independent of stocks, so that they
might be replaced when worn out,  Fach tip had a socket,
which might be fitted to the small end of the stock very
much as the successive lengths of a fishing rod ure inserted
orie within another, except that he cut o screw thread on the
inside of the gocket of the tip, corresponding to one outside
the end of the stock, by which the two might be held firmly
together. A patent was obtained; but soon a rival began
selling whip tips so contrived as to be clinched to the for-
rule of the stock instead of being screwed.  There was a
law suit; and the court decided that the claim of exclusive
right to make independent tips could not be maintained be-
cause it was not new. Pishing rods have been made for
years upon the snme principle. To be sure they have not
been screwed together, and the patentee of the whip tips
was pronounced entitled to bis serew.  But the competing
company wns not using a serew; therefore it was allowed
to continue the business,

A more recent case is that of the “‘perfection window
cleaner.” The description of it is long and complex; but
the device was substantially a rubber mounted upon a long
handle, adapted to be used in reaching up to clean window
panes and other glass surfaces, It consisted only in the ad-
justment of the rubber strip, supported by a tubular cush-
ion, in o way to bring it advantageously against the surface
to be cleaned. The decision of the court was that there was
nothing new in the invention; the implement was nothing
but a mop or scrubbing brush made of India-rubber,

A still more remarkable case was decided upon a patent
for “improved kindling wood.” In order to make kindling
wood take fire easily and save the kitchen maids the trouble
of cutting splinters and shavings, or of hunting for waste
paper to set it alight, this inventor proposed to sell the wood
in small bundles, in each of which should be tied a little
lump of resin, tar, or some combustible of that sort, which
would take fire from a common match, and set fire to the
bundle. For this he obtained a patent, but the court said
that there was no invention; his device was no more than
selling tar or resin tied up in a bundle with kindling wood.
It was no more patentable than would be selliog a cigar
with a mateh tied to it, or a drinking glass with a straw, or
a can of food with a fork.

City readers are familiar with the fare boxes used in omni-
buses, and in the street cars running unaccompanied by con-
ductors. They are so arranged ‘hat a passenger may drop
the coin for his fare into a sort of savings bank slit at the
top of the apparatus, through which the coin will fall down.
upon a little movable shelf—what one might perhaps call a
diaphragm—where it lies until the driver has inspected it to
see that it is a genuine coin, is for the proper amount, ete.
He then pulls a lever, which lets the shelf drop, and the
coin fulls into the company’s savings bank below. Obvi-
ously the device requires a window for the driver to look
through, Fare boxes as thus described have been in use for

or
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form of the box included one window, so that the improve-
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manner as to enst light into a fare box near by it,
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Seats for chbairs, settees, milroad cars, ferryboat cnbins,
ete., are nowadays extensively made of veneers, or thin

e Sheets of wood perforated.  Strength is gnined for the thin

jwood by gluing one sheet upon another crosswise, and the
| perforations, being arranged upon some simplo design, give
both ventilation and ornament. A patent was taken oot for
i this mode of construction; hut when it was contested, proof
| wis produced of an earlier patent for gluing veneers to-
gether across their graing to make a (hin, strong sheet; and

| nlro of another earlier patent for perforating wheot metal for

[
(mnking chair bottoms.  The Qireuit Court then sadd that

lllw more recent patent for vencers glued together nnd pers
| forated displayed no invention, and was void,

In two Inw suits which arose upon the patent for the
glant powder, it beeame necessnry 1o consider the queation,
| How full and precise must be (he description of « device in
an enrlier patent in order to forbid ono who invents it anow
ata dnter date from obtaining o valld patent ¥ Judgoe Blateh
ford has stated the rule to be that the deseription in the
prior patent must be sufliciont to show with cartuinty how,

|
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{his must be a result within the intention of the deseription,
not a mere aceident, Showing that by following the dirce
tions of an carlier patent, a person might accidentally,
through small varintions in the process, have hit upon the
same result, does not avoid a patent which bas been granted
to a subsequent inventor.

A noteworthy decision in this branch of the law, in which
the patentee was more successful than in the preceding
cases, relates to an improvement in water works for cities,
Former devices for this purpose have been subject (o the
defeet that the pressure of water from reservoirs, or from
force pumps where they were employed, upon hydrants or
spigots, was inconveniently variable; sometimes it would
be deficient, and then so excessive as to burst the apparatus,
The inventor devised pumping machinery so contrived that
ns fast as the pumps increased the quantity of water in the
maing, and 8o increnged the pressure upon the hydrants or
spigots, the increased pressure should diminish the action
of the pumps automatically; or, afterward, when the flow
of water from use diminished the pressure, the diminution
ghould get the pumps at work again more vigorously. The
invention has been guite widely adopted. Recently the
patentee’s priority has been contested, and several English
and American contrivances, having the same general pur-
pose, have been brought forward for comparison, but the
Circuit Court, after examining them in detail, pronounced
them all substantially different and inferior, and sustained
the patent.

-G

THE SURPLUS PATENT FUNDS.

In 1868 Congress passed a law requiring the daily receipts
of the Patent Office to be deposited in the Treasury, the sup-
port of the office to be provided for by anoual appropria-
tions from the patent fund. During recent years, under a
pretext of economy, the appropriations for the conduct of
the Patent Office have been unduly cut down, greatly to the
disadvantage of the service, while the surplus fees have nc-
cumulated until they now amount to over sixteen hundred
thousand dollars. In other words, the inventors of the
country have paid in fees to the office, during the past ten
or twelve years, this large sum in excess of the cost of the
service rendered by the oftice.

There has naturally arisen the question, What shall be
done with these surplus funds?

It is obvious that the most that cun be asked of any branch
of the public service is that it shall accomplish efficiently
and fully the work intended by it. If the fees paid for ser-
vice by those who are served amount to enough to pay the
cost of such efficient service, that is so much more to its
credit, and the utmost that can be justly demanded of it has
been secured. The only department of the public service
which stands in this unique position is the Patent Office. It
bas been and is self-supporting —and more.

If in doing this it has also done its legitimate work with
the highest degree of efficiency, justice to the clients of the
office, the patentees, demands that the fees should be cut
down so as to cover the cost of the service, and no more. If
the office has been prevented, through insufficient appropria-
tions, from doing its work as well as it might, and this is
plainly the case, the only alternative is to use the surplus
fees for the immediate improvement of the service,

Any diversion of the surplus funds to other uses—as pro-
posed io the bill lately passed by the Senate and now pend-
ing in the House, transferring the surplus funds of the
Patent Office to an educational fund—is equivalent to laying
a special tax upon inventors, which is certainly neither fair
nor politic.

If the excess of fees cannot be used for the improvement
of the Patent Service, there should be no excess of fees,
Indeed. justice to our inventors, and a wise national policy
looking to the advancement of the useful arts and sciences
through the encouragement of invention, plainly indicate
two things to be done in this connection:

1st. The passage of Mr. Vanee's bill to reduce the fees on
patents and caveats, or something like it; and

2d. The employment of the surplus fund now accumu-
lated to improve the working facilities of the Patent Office,
The office needs more room to work in; its library should
be extended and classified s to matter and thoroughly in-
dexed; a eritical digest of the patents that bave been issued
should be made for the convenience of the public as well as
that of the office; and all the patents issued before 1566
should be printed and made accessible to students and in-
ventors at reasonable cost.  This done, it is quite possible
that the fees named in Mr. Vance's bill would s.flice to
cover the running expenses of the office with an efficioncy
of service impossible now, and still loss possible should the
office have to submit to a diminished income without the
improved facilities which a proper use of the surplus funds
would secure, S s

Burnt Clay tor Rallrond Ballasting.

The Chicago, Burlington, snd Quiney Railroad Company
are burning clay for ballasting their road, A small tive of
bituminous Town coal isstarted on the gurface of the ground,
and, when burning freely, the fire is covered with a layer of
lumpy clay, then altornately conl and elay, the coal decreas
ing in quantity antil at the top it isas one to fifteen.  The
mass is formed like & cone,  Three united cones, ench 18
feet igh und containing in all about 1,000 cubie yards of
muterinl, buve been started near Red Oak,  They will burn
for months, Six hundred miles of road are to be ballasted
with this erude pottery broken up. It resembles conl cin-

hy following its directions, the article can be made, and

der, but is harder,
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i e :
: an American point of view the opposition to the
Jows, which bas lately been revived in Germany, secms to be
‘due partly to a survival of the uncliristian spirit of medie-
wval Christiunity, but more immediately to the hatred which
thrift always inspires in the unthrifty. The military ardor
which has converted Germany into a great camp has drafted
the flower of German youth into army barracks, and diverted
the best energy of the people from productive pursuits, At
the same time it hos impoverished the masses by direct heavy
taxes to support the military establishment, and still heavier
indirect taxes in cutting off the supply of productive labor.
Though many Jewish youth in Germany have proved the
native courage of the race on recent baltlefields, the more
peaceful instinets of the race have led them to seek in eom-
merce and in the professions the distinction which the
Christian youths of Germany have looked for in military
and official positions. And mow the cry is that the Jews
monopolize the sources of wealth, and that they crowd the
professions and other pursuits of peace and profit. The
charge is doubtless largely true, but that fact is as much to
the honor of the Jews as it is to the dishonor of those whose
lower civilization has allowed them to be distanced in the
competitions of peaceful industry, intelligence, persistence,
and thrift. If the physically and numerically weaker race
can distance their stronger and more numerous competitors
T in the arts of peace, the fact must be taken as eviderce that
mind counts for more than stature, and thrift and labor for
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been out of reach hitherto.  The Atrato i the most westerly ,
It denins o |

river which Hows northward in South Amnerien,
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Stones Clinging to Under Side of lce,
When the severe cold wenther eame upon 18 o suddenly

long reach of nuriferous country and empties into the Gulf | in November last my attention was called to a curions phe-

of Darien. R S T

THE TECHNOLOGICAL, INDUSTRIAL, AND BANITARY
MUBEUM OF NEW B0UTH WALES,

The World’s Fair at 8ydney hos led to the estublishment
in that rising city of & mugeum dovoted to technological, in-
dustrinl, and sanitary matters, 1t is intended to contain
typical collections of all materinls of economic value, repre-
senting every stage of progress from the raw material to. the
manufactured product, with processes, machinery, and so
on. Its scope includes every varioty of animal produets of
use in the arts, vegetable products, waste products, and
foods; specimens of useful and injurious insects and other
representatives of economic entomology; economic geologi:
cal specimens representing the products of mines, quarrics,
ete., in every stage of preparation and manufucture; educa-
tional apparatus and appliances; sanitary and hygienie np-
pliances and systems; muchinery and tools of every sort;
models, drawings, and deseriptions of patents, especinlly
such as are likely to be of use in Lhe colony; specimens of
ethnology; ancient and modern industrial art work, with
copies, photographs, ete.; exhibition catalogues, trade jour-
nals, price lists, and other vehicles of industrial informa-
tion.

The project, if properly carrvied out, cannot fail to be of
great educational and industrial value tothe colony. Itmay
furnish also an advantageous means of placing before the
people of the colony specimens of tools, machinery, manu.
factured articles, or industrial processes likely to find a mar-
ket there. The trustees of the Australian Museum, under
whose direction this special museum is being formed, solicit
contributions of trade journals, price lists, catalogues, and
specimens of raw materials and manufactured articles likely
to add to the interest of such a museum.

Our merchants and manufacturers who may be charitably
inclined, or who may be seeking an extension of their trade
wilh Australia, will find in this museum a convenicnt and
comparatively inexpensive way of benefiting their Australian
cousing, or of keeping their goods in a favorable position
before the people they wish to trade with. Noexpense will
be attached to donations, the trustees undertaking to pay
freight and other charges on the arrival of the goods in
Sydney.

The Erie Basin Dry Docks.

It is announced that the Erie Basin Dry Docks, which were
recently purchased by the president of the Balance Dry
Daock Company, are tobe pushed to speedy completion. It is
intended to make both docks at least 600 feet long, thus

more than military ardor, in the free conflicts of modern
civilization.

DIAGONAL AVENUES IN CITIES,

The rectangular method of luying out cities leads not only
to architectural monotony, but ulso to a great loss of time
and travel as soon as the urea covered becomes at all exten-
sive. The tendency to go across lots, to save time and dis-
tance, is one condition of civilization; and when thousands
of people are concerned the thwarting of the tendency is the
reverse of profitalile. A rectangular system of streets, with
diagonal or radiating avenues, like those of Washingtlon, is
vastly more convenient.

In a paper read bhefore the Philadelphia Engineers' Club, |

! Professor Haupt, of the University of Pennsylvania, shows
that the combined system is also vastly more economicul.

In a city like Philadelphia, where half a million people live |
ut least a mile from the business center, the checker-board |
plan leads to an enormons waste of time and effort. To |

those whose homes lie in a direction diagonal to the run of
the streets, the zigzag course they bave to take increases
their travel more than a third. A diangonal street through the
heart of the city would save a mile and a third. The street
car lines of the eity carry something like 100,000,000 passen-
gers o year.  Upon this and the average yearly expense Lo
the people of travel, Mr. Haupt calculated that every mile
less in distance was a saving to them collectively of $1,500,-
000 in mooey, 4,000 years in time, and something like
3,800,091,000,000 foot pounds of energy,

Two dingonal avenues were recommended for Philudel
phu, with ** cut-offs” or diagonal lanes for pedestrinns.

- — —

SUBAQUEQOUS GOLD MINING.
A few days ago o schooner sailed from Bristol, R. L., lnden

muking them the largest establishments of their kind in
America. The new dock at Baltimore is but 450 feet long,
and Cramp's Dock at Philadelphia 462 feet. The Erie Basin
| Docks will be divided by a pontoon into two compartments
| 0f 30) fect each, either of them being large enough to admit
the Pacific Mail steamers, The object of this is to really
‘ double the capacity of the docks. If a vessel of 600 feet is
| to be admitted, the pontoon will be raised, but if two vessels
| of 300 feet each wish to enter, the one that is to undergo the
most extensive repairs will enter first, the pontoon will be
closed, und then the other will be admitted. The inner com-
partments may be closed for an indefinite period during a
long job, while the outer compartment may at the same
time be opencd and shut to & number of vessels, It is said
that to complete the docks will require an expenditure of
from $300,000 to $400,000.  When finished the docks will
accommodate, with one or two exceptions, the largest mer-
chunt vessels afloat,
- - —
The Lick Observatory Teloscope,
The trustees of the Lick Observatory have finally closed
the contract for the optical part of their great telescope.

:
!

nomenon in the Susquehanna River bere.  Upon Thanks-
giving Day, not far below the dam which crosses the river
here, 1 noticed o large number of stones clinging to the
under side of the ice.  The river there was 1wo or three feet
deep, the fce at that time about three inches thick. The
stones were the rounded river stones, and evidently came
from the bottom of the river. They were of all sizes, up to
those weighing probably two pounds.

The phenomenon 18 not & new one, but it was displayed
here upon #o large o scale, and the conditions accorded so
perfectly with those that the scientific explanation demands,
that it seems to be worth while to call attention to it.

More than two hundred years ago Dr. Plot, of Oxford,
England, described similar occurrences in the Thames, and
guve at least n partial account of their true canse. It is well
known that water, like most other substances, contracts
under the influence of cold until it is reduced 1o a tempera-
ture of 80°,  But if its temperature is lowered still further
it axpands until reaching 82°, when it freezes, by which ils
bulk is increased much more than by its cooling from 39° to
#2°. Hence it is that water beging to freeze at the surface,
since, when near the freezing point, the coldest water, being
the lightest, is found upon the top, and it is that which
freezes first.

But when the weather is very cold, and the different parts
of the stream are thoroughly mixed by rapids or some such
mechanical action, the water may be nbout the same tem-
perature at all depths, and be lowered altogether nearly to
the freezing point. In this case the water will begin to freeze
at the bottom, beeanse it is stiller there, and perbaps because
the stones and bottom have lost some heat by free radiation
and by contact cool the water. Although so much lighter
than the water this ice would not rise as soon as formed, for
it would be frozen fast to the hottom and the stones lying
upon the bottom. But as soon as its size gave the cake of
ice buoyant power enongh it would tear itself loose from
the bottom and the larger stones and rise to the surface,
carrying with it the smaller stones and gravel. Then it
would be frozen in with the surface ice, keeping its curious
load frozen fast to its under surface.

In November the weather suddenly became very cold, the
thermometer sank to 3°, and the river here was frozen over
in one night, a very unusual occurrence. Moreover, the
place where the phenomenon occurred was just below the
dam, where the current was swift and the river ruther shal-
low. All of these would tend to mix up thoroughly the
whole mass of the water. These circumstances seem (0 show
the ubove to be the true explanation.

In the Thames stones weighing as much as eight pounds
have been known to be raised up from the bottom of the river
in this way. Under favorable conditions, and acting through
a long time, the ice by carrying these materials down streams
must cause geological effects which are not inconsiderable.

G. M. Pamres

Lewisburg, Pa.
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The Expansion of Steam,
To the Editor of the Scientific American :

Page 321, last volume SCIENTIFIC AMERIOAN, contains an
article on ““ The Expansion of Steam,” by Prof. Thurston,
and page 360 one from William D. Marks, Dyn. Eng., ete.,
on the same subject. Quoting little from ¢ither, allow me
to say that steam orany gas in expanding does trace a strielly
mathematical curve of pressure. But it is net an *“ equilat-
eral,” or any other sort of hyperbola. The Boyle and
Mariotte law, that the ** pressure by the volume gives a con-
stant product™ is identical with one of the equations of the
hyperbola (zy = M). But this law will only bold good
upoun the impossible condition that the temperature remains
constant. In the equation of the hyperbola there are only

There has been considerable doubt whether o refractor or an |
enormous reflector would be selected, but the decision is in
favor of the former. The object glass is to be three feet in |
dinmeter, and the Clarks of Cumbridge, Mass., are to make
it for $50,000, The mounting for the instrumeont is not yet
provided for. Proposals will be obtained from the pril;ci
pal instrument makers of Europe nnd this country. Proba-

two variables or factors—in the true curve there are three,

|currespoudin:_; respectively to the volume, the pressure, and

the temperature of the expandiog gas; and the equation of
this curve eractly expresses the relation of the volume,
pressure, and temperature of saturated steam or any gas,
although each gas traces its own curve from the fact that the
variable expressing temperature must be wssigned a value

bly the mechanical part of the fnstrument will cost as much
05 the optical. Tt may be threo years before the telescope is |
finished, If the instrumoent proves successful, it will be the |
most cfficient over pointed at the heavens.  Its power will |
exceed that of the Pulkowa glass by forty-four per centum,

and 1t will be almost twice as powerful us the great tele-
‘ L >

correspouding to the specific heat of the gas considered. To
find the pressure at any given point in the siroke of the
engine after cutting off, let the practical engineer compare
the volume (including clearance) at the given poiut with the
volume at cut-off point, and from the tables in any book on
modern steam engioe he can find the corresponding pressare

with & small river steamer, & steam launch, and an out. | scope st Washington, which at present Is the best of its kind. | (always counting the atmospherie in adduion to gauge pres-

fit of mining machinery for working the auriferous bed of
the Atrato River, South Amerien
the careful surveys mude of the Atrato, in the interests of

It is well known from |

- - e -
The First Amorican Hallway fn Asia,

! = % !
The first sechion of railway bullt by Americans in Asia |

#ure).  An engine should expand the steam only so far as that
the direct pressure on piston will exeeed the back pressure
to not only overcome the friction of the engine, but also the

the proposed ship canal by that route, that the river sands | was opened for truflic the first week in January, just twelve | resistance of the driven michinery, and perform an appre-

in many places are rich in gold and platioum, and 1t is the

.
months from the date of the order for its construction. The |

ciable amount of useful work besides. Prof, Thurston's

purpose of the company which has sent out this expedition | completed division is twenty-three milos in length.  Theline formula is only claimed to be approximately true, while Mr,
o work the river bed by s system of subaqueous hydraulie | is from Otarunal Harbor, on the west coast. via Lapparo, the | Marks 1s neither approximately, thcorcltcally. nor practically

mining. In this way gold-bearing sand and gravel, atdepths | capital of the Northern Island, Yezo, to the Paroni coal | SOrrect

100 great to be reached in the ordinary way, will be sucked

up by stegm muachinery and the precions metal separated by
washin e machinery, devised by Mr, Samuel 8. Wab
ber ' by the Herreshoffs at Bristol. The expedition
to b vell ¢ nized and 4'||»||l|_\ oflicered If it
venture ) kely 1o

\0r ] ing river beds whose

be followed i.) stmdar n

wealth ha

ficlds, It cost $20,000 per mile, which focludes rolling |
tock, motive power, machinery for terminnl repair .-shnp;,

cte. The English line built between Tokio and Yokohama

cost nearly §200,000 per mile, and it took five years to com- |
The Japanese officials nre said to be |
creatly encournged by the prospect of an American System
of rupid transportation

plete elghtoen miles

B. F. MoKwsuey,
Lesington, Ky.

— O —
Profossor Watson’s Successor,
Prof. Edward L, Holden, of the Nuval Observatory, Wash-
mgtan. has been appomted to the place in the direotory of

the Washhiene Obsarvatory at Madison, Wis, mnde vican 13
iy tho death of Prof. Watsom
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ANOTHER “ MYSTERIOUS" BOILER EXPLOSION.

BY JSMUA ROSE, M.

James McCreery & Co., whose well known dry goods

is situsted at the N.W. corner of Broadway and 11th
m in this city, have beaeath the sidowalk in West 11th
street a pair of cylindrical multiiubular bollers, exactly alike,
and by the same builder.  They are used to lieat the store
and drive (Lo oleyators, On Saturday night, Janusry 15,
the engineer in charge banked the fires as usunl and Jeft
them, returuing on Sunday at 12:80 P. M. tosce that all was
right. He cleaned the fives, banked them again, and says ho
examined tho dampers and saw that they wore clowed; ox-
amined the prossure gauges and found them to indieate @b,
of steam; saw thit thero was plenty of water In the boller,
and Jeft, leaving all so mfo that, ns he
states, he would williugly have slept oo
top of the boiler. In all this be is corro-
borated by the fireman, who was present
at the time. The watchman reports that
he is positive the dampers were closed,
beesuse he noticed the presence of coal gas
in the building, the smell being so offen-
sive that be notified the burglar alarm
office, at 4: 80 P.M , that be was about (o
open the windows to let it out, which he
then did. Shortly afterward, however, a
terrifie boiler explosion oceurred, tearing
away the massive girders overhead, blow-
ing up the sidewalk above them, but for-
tunately, being Sunday, when that part of
the city is deserted, nobody was hurt. The boiler was ten
vears old, and was tested in August last by hydrostatic test
ut 105 Ib., and licensed for 70 1b. 1t was usually worked at
aboat 50 Ib.

The daily papers have called this a ‘“ mysterious explo-
<ion,” and %0 it is to the superficial observer, but close ex-
amination dispels the mystery.

On visiting the scene of the explosion I found that the |
crown sheet of the dome of one of the two boilers (which |

s

RIVET, JOINT, AND BRACE-END,

were connected by s steam pipe) had blown off completely,
leaving & ragged fibrous edge right in the Aanging bend, as
shown al A, Fig, 2, which is taken from the dome on the
uninjured boiler, and is a sectional side elevation. An in-
spection of one half of the exploded dome head, one balf of
which is at police headquarters and the other balf (shown in
Fig. 6) in the engine house, showed that the dome crown, in
addition to tearing around theedge, at A, had torn ncross at

B. being in (two completely severed pieces. The iron ut the
fractures was in all cases of excellent
and fibrous appearance. Two things,
bowever, attructed attention: First,
that the plate showed lamination in
places varying from an inch to two
inches in length, and running around
the bend of the flange, av A.  Second,
the crack around A was too rusty to
warrant the conclusion that it had been
of recent formation. The greater part
of this fracture was clean enough to
admit of inspection, but some parts
were not, and the dirt was 50 embedded
in the fibers of the iron as to preclude
its inspection. The edges of the two
balves, however, appeared to have been
fractured recently, probably at the
time of the explosion.

The six stays, three of which are
shown in place at C, Fig. 2 (drawn to
a scale of one eleventh full size), were
all in position in the dome, and it was
observable that their surfaces having contact with the dome
were covered where they fitted with s black polish, evi.
dencing movement and some slight abrasion.  These murks
however, did not, except in one case, extend all :

RSNy

i . nround the
hole.  During a visit to the boiler works the ring, A, of the
crown sheet was bent and doubled, showing strength and
ll\ll‘lilil'\" l then 1'|AI|:|N"] i ]ii!'l‘- wlong the lllg'l', nod the

EXPLODED BOILER SHOWING THE UPHEAVED SIDEW.

[FEBRUARY 12, 1881,
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iron showed toughness and strength ns far as such n test
would determine, leaving no doubt in my mind, from all
the appearances, that the iron was good,

During the inspection of the half crown sheot at police
headgquarters, 1| expressed to Tnspector Horton the opinion
that the erack around the edge, A, was decidedly not of re-
cent origin, In which opinion he entirely concurred

ghell it tends to foree the two plates apart instend of binding
them together.  The extent to which the body of a rivet
awells under even hand riveting Is shown in Fig. 4, whiclh i
drswn from one of the only two rivets (that held the crown
slicet to the shiell) of the stays that have been found The
holes for these rivets were, as they should be, punched from
the inside, and are therefore widest on the ontside, the

In considering what could have caused this fmoture, the | swell of the rivet at X showing how it o"xptunlnl under the
following points suggest themselves: { riveting blows and 'lllh-d the hole. In this case the taper of

The stays, U, juhlml the eylinder of the dome 11 fnches | the hole helps the rn'u;l to bind the plates together I‘l. re it
from the top (as murked in Fig. 2), and the crown sheet 714 z i well to eall attention to another fact, which is that in
inches from thedome eylinder edge. Now, as the tamperature | hand riveting pointed rivets are usunlly made, and these
of thoso stays Inoreased thoy would expand aod lengthen, | rivets do not present 8o strong o form of hend as rivets
exorting n pressure on the erown yheot in the divection of | riveted by machine, whieh huave o button-head, as denoted
by the dotled line in Fig. b,

Now, while this explaing why the erack
at A, Fig, 1, was induced, and therefore
one of the elements causing the explosion,
it does not explain bhow it should hap-
pen that a boiler tested in August lnst at
106 pounds, and used daily during the
week before the accident at pressures va.
rying at from 40 to 50 pounds, should ex-
plode under a lesser pressure, or even under
a pressure of 00 pounds, especially as it
hnd a safety valve set to blow off at 60
pounds,

On questioning this part of the subject
the englneer was questioned a second
time, giving me the following information:
H. The stemm pressure acting on the under surface of the! On his last visit previous to the explosion he * cleaned
crown sheet wonld also be in a direotion to 1ift it ; hence, as | the dirt out of the fire and put fresh coal on, leaving the fire
the pressure and temperature increased and decrensed the  covering the bars,” which was his usual method of banking,
crown sheet would lift and fall, bending it on A as a|and the method practiced hefore he took charge,
center of motion, The stays being at so great an angle| He usually 1eft from 8 to 510, of steam after banking at
would not be in a good position to resist this movement of | night, and found from 20 to 25 Ib. whea be arrived in the
the sheet; thus taking I asa center, the movement of the other  morning.
end of C would be in the direction of F, while at D thedirec-|  This method of danking, under which a steam pressure is
tion of motion would be toward J, hence the direction of  slowly ruised, is a decidedly dangerous one, because a little
motion of the two would to a great extent coincide. That |
this view is accepted is proven by the fact that ten stays are
now to be used instead of six, and that they are to be longer |
and more nearly in the line of strain, being as shown at G.

The old stays had a single rivet; the new ones have two |
rivets, the foot, G, one, being a crow foot, asin Fig. 3. The
exploded dome shows an indentation at I, due to the motion
of the foot of the stay, but this the two rivets will prevent.

If G’ be taken as a fulerum the motion of the other end of
that stay would be as denoted by E, offering a greater resist-
ance to motion in the direction of K, and this increase of
resistance would augment in proportion as the body of the
stay stood more nearly vertical or more nearly in the line of
the strain.

Now let it be noted that if o stay stands at an angle it will,
under any increase of tempernture above that at which it
was riveted up, tend to push the two platesit connects apart
(instead of holding them together) until the weakest plate has
moved a certain amount. Thus, if the old stay, C, measures
15 inches, it will expand a certain amount per inch through
a length of 15 inches; but the shell of the dome will expand
through a distance of its vertical height from the hole at T,
or in this case 11 inches only; hence to the amount that C
would expand in 4 inches in length it would push against
the crown sheet and help the steam to lift the erown sheet,
and not until the crown sheet endeavored to move still
further would C begin toact as a stay. The same effect | extra cleaning of the fire, the use of larger coal than usual,
will be produced in proportion as the line of the stay varies, or leaving a rather better fire than usual, would simply
from a right angle to the surface it is to stay, hence the stays, | cause a more rapid production of steam, whereas it appears
C or G, should be as near vertical as possible. that it was not uncommon to find the boller in the morning

Another error in the design of this boiler is that the diame- | with a pressure of within 15 1b. of that under which it was

ter of the dome shell is 34 inches, and a cirele of iron about | daily used,
28 inclies in diameter is punched out of theshellat D.  This| The proper way to bank a fire is to pile it at ope end of
opening is required only to admit an ingpector or workman | the grate bars, leaving nearly two-thirds of them bare, so
to the interior of the boiler, hence it is several inches wider l that cold air would pass in freely if the fire burned up, and
check any undue combustion, even if
the dampers were left open.  The prac-
tice of smothering a fire by leaving it
spread over the bars and simply giving
it a fresh covering of conl and closing
the dumpers, isa common and unsafe
practice that ought to be prohibited.
But one more point remains to be ex-
plained, which is ; how did it happen
that the test made in August did not
develop the weakness of the crown
sheet ¥

The New York Sun credits Inspector
Horton with saying as follows: ** Pos
sibly the expansion and contraction of
the drum (shell) as the volume of steam
was increased or diminished, had weak-
ened the edges at the point of contact
of the crown plate. This weakness,
he stated, might not be developed by
Mh"g:ﬂﬂlc test,  Possibly Il:l ll;:
than it should be, which unnecessarily weakens the ba { meh“ eakened §
‘w another defect is that the shell '3: Ao h:”ﬂ;'r;.,:;:: (:? m point of :)nnklng leaving the first accumula-

wide side of the punched holes on the inside, as shown in | gincer's u?m I\MU:IN D TR ) T L 1 e
| Fig. 4, i which 8 represents a section of the shell and C of | prev |l ST’ A, 11Up, Sho KAt ARG, Sgut: i hae
\\ the erown sheet, the wide side of (he hole beingat P, Asa llm(l lclmiul :“I oxploslon, even/if the ﬁ_roa wera. not banked

result, the rivet has less hold upon the shell, and 1o whm.l ﬂm&"l( steam ran up by the unexpectod starting of the

cver extent the rivet fills and 1 sains s W
and binds against the walls of the| There hus been for years a discussion carried on as to

HALF OF THE CROWN OF THE DOME,

VERTICAL SECTION OF DOME,

Fiql o e

Y.

ALK AND BROKEN IRON




to nscertain what amount of conl
d on the fire bars aftor the explosion,
L was left on at 4:80 P.M. on
how much fuel con-

as the safety valve was sot to blow
r 1b., and the boiler was daily used at
from 40 to 50 only, there is nothing to indi-
cate that the boiler was, at the time of the
~explosion, capable of carrying say, 65 1b,,
: ~explosion might occur when this
pressure was reached without being relieved
by the safety valve, This would leave the
pressure to run up, under unusually favor-
able conditions, probably to but 30 1b. more
than it sometimes was found at in the morn-
ing, which would ensily be accomplished with
no consumption or circulation of steam
through the building taking place. The tho
roughness of the crown sheet fracture is
shown in the ove-hall of it presented in Fig.
6. Theirou is what istermed three pile, thatis
to say, the mass from which it was origi-
nally made was composed of three thickuess-
es welded together, and it was defects in this
welding, from the presence of dirt or other
foreign material, which, when rolled out,
formed these laminations. Now, in an un-
bent sheet the laminations would not form
such serious defects, but in flanging or bend-
ing the edge, the laminations would tend to separate, and
undoubtedly tosome extent did so, weakening the plate at
A, where the bend and the fracture took place.

THE HERRESHOFF LAUNCH.

The remarkable little steam vessels turned out by the
Herreshoff Manufacturing Company, of Bristol, R. L, have
attracted world-wide attention, and in n very few years have
earned o reputation which is truly enviable. These boats
bave not only been indorsed by the Bureau of Steam Engi-
peering of the United States Navy, but their merits bave
been acknowledged by European engineers, and the English
government has given its opinion in an emphatic way, by
ordering a number of the boats to be used in the English
nuvy.

The works of the Herreshoff Manufacturing Company
were established in 1804, and consist of several machine and
constructing shops, in which are employed about one bun-
dred men. The works are on the shore of the Narragansett
Bay, whose waters present a ready field for experiments in
naval engineering, and afford facilities for developing, by
netunl trial, the best models for stenm und sailing craft,

The Herreshoff Brothers possess, by inheritance, great
talent for mechani-
cal construction, ¢s-
pecially as applied
to marine engineer-
ing, and this talent
has been developud
by practical experi-
ment supervised by
these indefatigable
inventors, From
first to last succoss
has followed their
efforts, and, jllllj.',
ing from the present
showing, a prosper-
ous futore lsbefore
them.

During the first
years of the opers-
tions of this com:
puny the business was chiefly confined Lo the construetion
of suiling craft of various deseriptions, prineipally ynohits
and smaller pleasure boats, which were known all over the
Atlantic coast for the fineness of thelr models, and their
yachts became famous for their fast sailing, the beauty of
their lines, and excellence of workmanship aod material
Among the best known of the yachits bullt by the Haorros
hoff Compuny are the Clytle, Kelple, Quivive, Sadie,
Orion. Shadow, Triton, Faustine.  These, together with
s pumber of smaller yachts, aro all noted for their speed,
tuken many prizes in our club nnd open regatta
ince the demand for steam launches and

ind have
About Nive yeurs
Leam yie IH'- prang up, and this compuny, ever on the alert
to mect the wants of the people, turned its attention to per
feeting and constructing this cluss of vessel, In this their

hus been remarkable, and tosday they turn out the

fustest. safest, and handsomest vessels thut ply either in our

[ eapecinlly noteworthy for ity extreme lghtnoss and for the
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own waters or those of any other country. The distinguish-
ing feature of the Herreshoff system of marine steam mi-
chinery, is the safety coil boiler, which has been brought to
great perfection and patented by the Herreshoff Brothers,
and which is shown in two forms in our first page [lustra-
tion. The boiler consists of a spiral coil made of iron
tube arranged with proper spaces between the colls for the
escape of the products of combustion, The coll Is made
of conical form and surrounds the combustion chamber, pre-
senting an effective heating surface to the fire. The heated
gases procceding from this chamber are made to pass through
the spaces of a flat coil ut the top, which Leats the feed water
before its entrance to the boiler proper.  The feed water is

PORTABLE STEAM SAW-MILL WITH HERRESHOFF BOILER AND ENGINE.

forced in ut the cooler end of the flat coil, through which it
passes to the top of the main coil, and descending, is finally
discharged into a vertical cylinder, which is called the
separator, and in which the steam and water discharged from
the coil are divided, the water falling to the bottom, the
steam being taken from the top and passed through a super-
heating coil loeated above the main coil, which completely
dries and superbeats the steam. Generally a siogle coil is
used as the steam generator; but when the greatest econo-
my is the main consideration a doubls coil, in which one is
placed within the other, is employed. Both forms of boiler
are shown in the engraving.

The advantages possessed by the coil over the shell boiler
in any of its forms are marked and sre apparent almost at
first sight. The coil i3 absolutely safe from destructive ex-
plosion, and weighs less than one-half as much as other boil-
ers of Lthe same capacity, and in point of economy its supe-
riority is undoubted. It is capable of raising steam from
cold water in from five to seven minutes, This is an im-
portant feature, especially in steam launches and torpedo
boats, where time is ao all-important maitter.

The engines used in the Herreshoff system for marine pur-
poses are of the compound condensing type, having feed
and air pumps attached,  The machinery of this system jg

99

our fleet of pleasure) vessels, The plan view in the front
page engraving shows the arrangement of the interior of
one of these yachts 8o necurately that no further deseription
I8 required,

The maximum speed of the 100-foot yacht is 18 miles per
hour, and in that time it burng only 200 pounds of coal. Three
men manage the vessel easily, ‘I'he 60-foot yachts are plaoned
with a view to river, bay, or lake oavigation, and are ar-
ranged to accommodate n number of persons for short ex-
cursions. Yachts of this size will steam 15 miles an hour,
and in that time will consume nbout 90 pounds of coul.

The Herreshoff torpedo boats have features peculiar to
themselves, which distinguish them from everything else of
the same class, and bave earned for them a
well deserved reputation, They are at Jeast
three tons lighter than those of foreign make;
they will go astern as fast ns ahead, and can
~? gtop in half their length from full speed.
- "['hey are capable of turning in a cirele whose
diameter i8 three times the length of the boat,
All these desirable qualities are due to the
lightness of the entire structure, including the
boiler and machinery, and to the position of
the screw, it being located under the hull at
about one-third of the distance from the stern
to the bow. The quickness with which steam
can be raised is of inestimable strategic im-
portance in paval warfare, as it admits of re-
pelling sudden attacks of an enemy, the bout
being always ready and capable of being put
under full steam by the time its keel touches
© the water. These boats are fitted for the use
of either spar or Whitehead torpedoes, and
" are supplied with four spars, two at each

end, when the spar torpedoes are employed.
= By this means the efliciency of the boat is
.. immensely increased, their remarkable quali-
ty of backing as readily as going abead ren-
dering the use of stern spars perfectly practi-
cable.

The Jength of the torpedo boat is 60 feet;
width, 7 feet; depth, 5 feet 6 inches. Their
weight when ready for service is 6 tons, and they are capa-
ble of steaming 23 miles an hour, developing 150 horse power.

In the whole runge of the jmanufactures of this com-
pany, perhaps the most successful craft is the navy or gov-
ernment launch, shown in the engraving. It is 33 feet in
length, 8 feet 8 inches in width, and is furnished with &
folding tent or awning over the standing room, either or
both sides of which may be raised to protect passengers
from rain, spray, or wind. When not in use the tent folds
down snugly on either side of the boat outside the rising.
Either or both sides of the tent may be elevated, thus mak-
ing an awning proper.

The general advantages of the Herreshoff launch are
summed np in the preliminary report of Chief-Engineers
Isherwood, Zeller, and Carpenter, from which we make the
following extracts:

** The followmg general opinions, arrived at by close observation during
long and exhaustive experiments, can be depended on.

*1. As regands the holls of the launches. The models of the Herreshoff
launches and the distribution of thelr weights have been %o perfected by
long and Intellivent experience and experimenting, as to scarcely leave
room for tmprovement, the Herreshof Manufacturing Company havieg
for many years made a specialty of desizning, constructing, and testing
steam launches, steam yachis, steam torpedo boats, and similar vessels,
The material is of the best quality, well seasoned, and carefully selocted.
Itis o distributed in the construction of the hulls that the required
streugth s obtained,
with the least welght;
the thoroughmess and
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PLAN OF 33-FOOT LAUNCH

Judicions distribution of material, all of the parts having
ample strength, and no portion being londed with useloss
metal, which would rather detraot than add to the eMelency
of the muechine, These engines use the steam with lh.('
highest economy, actus) and prolonged tests having proved
the efMiclency to bo nt lenst 40 per cent groator than that of
the non-expanding type.  As to mechanieal detalls of con-
struction, finish, proportion, and general deslgn these engloes
leave nothing to be desired

Of the several steamers shown In our engraving, the one
hundred foot size—of which a number have been built—is
considered by yncht mon as the most advantiagoeous size for
coustwise oruising, It ean be handlod by o fow men, con
sumes 4 minimum of fuel, and, what is more lmportant than
anything else, the interest on first cost s small fo compuri
sou with that of the large iron steamers recently added to

perfection of the fasten-
{nge belug depended oo,
Instead of masses of
matorinl poorly secured,
The workmauship can-
not be exeelled in neat.
ness, finlsh, aod i,
These hulls combine the
maximum of sirength
with the miohwum of
weight, which (s the end
o be attalned In this
class of vossols where
lightness Is of the Mt
consequence for stows
Age on boart ahip, car-
rylng capabllity, small
drught of water, and
specd.  Inall theso par-
toulars of model, con-
struction, comblnation,
atrongth, flnish, light.
nowsy quality of materdals and workmanship, the Herreshoff steam launch-
e Incomparably superior 0 1ho uavy lsunches, & superiority resulting
from the faot that the latter nro only occaslonally deslgned and bullt at
the navy yands, and then by persoos whose skill and experience les in the
denlgning and constraoting of large vessols, and who devote lttle or no
attention (o what s comsidered as compamtively a small matter, bat
which, if the bighest excellonce I to be attalned, requires much speclal
training sl exporience,

U8 AN rogands the machinery. The system of machinery employed
In the Horroshoft launches Is quite original in most of lts detalls, 1¢ is
dintnecrieally apposite to that which s used in the navy launches and Is
In every particalar greatly supetior to the latter. TIn the navy launchos o
Mugle oylinder is employed, and the starting sod stopping are consequently
sneertaln and slow, with the risk of damage and sccldent from runuine
Inln'nh'-nr- and vessols, and also loss of tine.

I the wavy lunohes, stoam of b pressure square
InCh ahove the stmonphiom) 1s need :‘l:mal wmu:: lmllﬁ It in
ponuratod i n type of hollor wiioss steongth (s only moderately In exeess
OF tho pressnre.  This steam 1 ot condensed, but s exhansted dirvet Into
the chimuey of the boller 10 canse suflclent drsught for the
dlspruportionately lange quantity of steatn required with this aysten.
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ever, ean be (noreaved by & small steam jot thrown into the chimney
whenever there may be & demand for the maximam quantity of steam.
The cconamie vaporization s as good 8% that of any other marine boller.
Tl boiler, owing to it forced clrenlation, with the feed water entering
ut the top of the coll while the steam is drawn off at the bottom, can be
successfully employed with the highest rate of combustion given by a
powerfal fan blast delivering the alr into & closed ashpit; that is 1o say,
with 8 combustion of 0 1b. of coal and over por square foot of grate sur-
face per hour; belng in this rospeot the only botler composed exclusively
of tubes that can be w rked ot excoptionally high mtesof combuostion.
1 all other bollers of this kind the mte of combustion is Hmited by the
fact that ax soon as the quantity of heat thrown in a given time on the
tubes hes & very mod the water is driven from the fron,
which, deprived of that protection, speedily burns oat.

 The coll boller s the lightest ever constructed for its power, and the
wolght of water contalned In it is the least. This boller is the pecullar
feature of the Herreshofl system and the only part patented,

“The engine ks condensing, the steam from the cxlinder boing exhansted
Into & surface condenser of the simplest design and lightest execation,
formed by a copper pipe secured to the oatside of the hull just above the
keel. By this means the boiler Is supplied with fresh water, and the slight
quanthy lost by leakage §< restored from n small tank sitnated beneath the
boller.

* The continuous service of the lsunch i= thus limited by only the weight
of conl It can carry, and not by the weight of water it can carry. The
bunkers can easily and quickly be refilled from other vessels at any local-
ity, but the flling of tanks with fresh water can only be done where fresh
water can be obtained.

*The use of condensing engines with surfaco condensors renders the
Herreshofl steam launch of real military value, from the length of time it
can coutinnously steam, and from its freedom from nolse.  When the en-
gines are stopped temporarily, the steam Ix then blown from the boiler
directly into the condenser and there condensed, the condenser, under the
clreumstances, cannot be overheated, s the outboard pipe is in continual
contact with continuously changing outside water oven when the vessel is
at rest.

“The navy launch carries 950 pounds of coal in the bunkers, and 2,500
poands of water in the tanks, and in smooth water can maintain a speed
of 7statute miles for four consecutive hours, after which the tanks must
be refliled.

*The Herreshoff Jaunch carrles 1,120 pounds of coalin the bunkers, and
can maintain a speed of 7 =talute miles for twenty-cight conseentive honrs,
after which the bunkers must be refilled.  Buotif there be added to the fuel
weight the 2,500 pounds in water in the navy launch, then the consecutive
sleaming of the Herreshoff launch can be extended to minety-eight hoors,

*The maximum speed of the navy launch was 85 statute miles per hour,
and of the Horreshoff lannch 11 statute miles per honr,

“ When the two lannches were tried together in very rough water, ngainst
# strong head wind and sea, the superiority of the Herreshoff launch was
much more marked than in smooth water, While the navy launch took
in 80 much water over the bows as to endanger her safety, and to require
constant bailing with buekets, the Herreshoff Jaunch was dry. She was
much better trimmed, lighter, more buoyant, and every way superior in
nautical qualities to the navy launch, at the same time making double the
speed.

** As regards coonomy of fuel, the Herreshoff launch develops the indi-
cated horse power with less than half the coal requind in the navy laanch.
In every particular the superiority of the Herreshoff lsunches to the navy
lsunch was so marked 25 1o be spparent to the most cursory observation.
Thelr weight was one-half and their economy of fuel was double; their
nautical qualities were much finer, (heir carrying capacity was greater, '
their finish and general armangement were better, they were noiseless, and |
their capability of continnons service was enormously greater. The supe-;
rior adaptability of the Herreshoff system 1o that of any other known to uss
for steam lsunches, steam yachts, steam pinnaces, torpedo boats, small

DECISIONS RELATING TO PATENTS,
United Statox Circult Court-Northern District of
Ainoin.

BARBED WIRE FENCES, —WASHBUIN & MOEN MANUFACTUR-
ING COMPANY of al, v6, MATRIL,  WABIAIURN & MOEN MANU-
FACTURING COMPANY 04, HAMI.

Drummond nnd Blodgett, Judges:

1. An assignment purporting to convey all the right,
title, and interest in lettors patent * excepling thirty two or
thirty-three counties, heretofore sold and assigned,” with-
out designating the counties thus previously sold, ig not so
far ambiguous as that nothing passes therchy, the reserva-

| tion Being such as is capable of being made ceriain by com-

petent evidence, showing what counties have been actually
conveyed,

9. The action of the Patent Office in reissuing a patent
1o nssignees raises a presumption of title in the assignees
named, and if the defendunt wished to raise the question as
to whether & reservation contained in an assignment io-
cluded the territory in controversy, he should have rised
it In his answer, or at least have put in proof tending to
show such fact,

8. Evidence a'most wholly made up of the recollections
of witnesses revived after the lapse of many years, and con-
tradicted in most instunces by explicit testimony of other

actual existence of the device as to make it unsafe to defeat
a patent ou the ground of public use thus sought to be
established.

4. Evidence of the state of the art showing the prior ex-
istence of analogous devices for substantially the same pur
pose, but pot fully exbibiting the device patented, operates
to narrcw the field for the exercise of inventive faculty and
limit the range of the patents.

5. A device, in order to be patentable, must be the result
of invention, but the mere mechanical adaptation of old
things to new uses is not usually invention. unless in com-
bination.

6. Invention appearing, the law does not attempt to meas-
ure its extent or degree.

7. Utility is suggestive of originality, and the fact of the
acceptance of a device or combination by the public and
putting it into extensive use, is accepted us evidence that it
was the product of invention.

8. An inventor may, in his reissue specification, make his
deseription more full and accurate; but he must not sub-
stantially change it so as to deseribe another device or cover
anything not in the original.

9. The original patent was for ** the method of providing
the wires of a wire fence with a scries of spur wheels;"” and
a reissne was obtained for a ‘*fence wire provided with
spurs for the purpose specified ;* Ield, not to be a depart-
ure from the original invention, the only changes in the
specification serving merely to give point or direction to the
invention claimed.

10. Matter so deseribed in the original specification that
it might have been claimed in the original patent, may pro-
perly be claimed in the reissue.

NEW INVENTIONS,

Mr. Rush E. Avery, of New York city, bas patented a
folding cot which can be folded or erected without attach-
ing or detaching or coupling any of its parts. It is very con-
venient for transportation, occupying only a very small space
when folded.

gun boats, etc., is so unquestionable, thnt after the most extensive experi-
ments and thorough examl of the subject, we are constrained to |
recommend i1, though comparatively new. to the serious attention of lht]
department for such classes of vessels. The managewment of the boller |
diffecs from the management of bollers of other types, but issoon scquired l
by the humblest intelligence, and we believe the engineering of the Navy !
ehould be familisrized with It us speedily as poseible, as its use Is certain
to extend as ita merit becomes understood.,”

In addition to marine work the Herreshoff company are at
present giving particolar attention to engines for eloctric
light. The quickness with which steam may be raised, the
freedom from danger of explosion, the lightness of both
boiler and engine, and the perfection of the mechanical de-
tails, render this system valuable for this purpose, and ad-
mits of placing powerful machines in the midst of crowded
cities without danger to life or property,

This system has also been successfully employed in work-
ing bridge draws, dummy engines, portable and stationary
pumping engines. For saw mills it has peculiar :ndvnutugw;.
Its safety, portability, and ite quick and powerful steaming
quulities, give it the precedence over other steam motors,

The entire range of the manufuctures of the Herreshofl
company exhibil careful and intelligent supervision, and
workmauship that is in every way superior,

et v el -

Manufmeturing In New York Cluy.

Of Iate years Philadelphia hos Justly honsted of heing not
only the largest manufacturing center in the United H;m-x
but the largest in the world.  If the ohief #peainl agent fm"
the eollection of munufacturing wtutistios for New York
Mr. Charles E. Hill, is correctly reported, onr city now |!lkl'i
the first place in productive mdustry us well ax in commerce

A safety attachment for watches has been patented hy
Mr. James Roberts, of Brooklyn, N. Y. A plate or ring,
having scalloped edges, isslipped over the stem of the waieh,
projeeting horizontally, and so nearly filling the pocket that
when a thief attempts to extract the watch the projecting
plate will catch in the lining of the pocket and alarm the
owner. Or, if the thief attempts to take hold of the plate
itself, the pressure of his fingers in the narrow space be-
tween the plate and the pocket will alarm the owner.

Mr. Willism Hoffmeister, of Mossy Creek, Tenn., has
piented a double try square. Two ordinary try-squares are
joined together side by side, a suitable and adjustable dis-
fance apart, by o metal plate and screws or equivalent wmeans,
by which means the square may be made to straddle boards
of different thicknesses. The scope of the tool is by this
means much increased, and Kinds of work performed with
it which are not possilile with the ordinary try-square.

Mr. Wilhelm Espig, of Berlin, Girmany, has patented &
Dillinrd table, which provides menns for adjusting the bed to
different heights from the floor, and nlso for extending its
frame for the reception of tibie honrds whereby it may be
converted into an ordinnry dining Ituble,

Mr. Francis Hopking, of New York city, has patented
an improvement in eyeglisses, the object of which is to ob-
tain a flemer gripo upon the nose without tightening the
spring, to prevent the glusses from slipping forward on the
nose, and to hold them on the nose noarer to and on the
same plane with the eyes, Thixis nccomplished by for
ward projecting nrms to which tho spring 18 attached,

Mr, Williwm H. Older, of Packwaukee, Wis., has patented
un improved congtruction of bulldings designed especinlly
for barng upon prairies and other parts of the country where

aod population.  Mr. Hill estimates thut the fing footings

will show the value of our munufactured products to be

fully £400,000,000, or nearly £77,000,000 more than Phila- |

delphia’s product.  This excludes the pumerons factories
ituated 1n what are practioally suburbs of the @ty

operated by New York capital and beains,

:|Il4l

timber is scarce. A peculiarly constructed frame of timber
and wire, the timbers being secured by bolty, is the princi-
pal featare of the invention, The outside mway be covered
with straw thateh, tarred paper, oto. A servicesble building
(Ccan thus be constructed with little timber and ot a small

b eost.,

equally credible witnesses, leaves so much doubt as to the |

[FEBRUARY 12, 1881.

In & thill coupling patented by Mr. LeviB. Stuart, o
mour, Conn., a grooved cushion and centrally gropved plids
are claimed to provide n more durable and more easily
Justable spring to provent mttling of shafts on their bolts
than has hitherto been supplied.

A log tripper patented by Mr. Lovi Ghunter, of Gunther's
Millg, 8. C., consists of n novel arrangement of levers and
an improved hook, whereby o saving in power and Inbor for
turning logs in saw mills is effected,

Mr. Samuel White, of Eau Claire, Wis., has patented an
improved head block for sawmills which compriges improve-
ments in the jacks or standards of the head blocks, the dogs
for holding the logs upon the enrringe, and the means for
receding the jacks upon the head blocks.

Mr. Charles P. Batt, of Phanixville, Pa,, has patented a
pendulum scale which consists in a novel combinntion and
arrangement with each other of a pair of weighted levers, a
pair of connecting bars, and o vertically operating scale-
beam and indicator,

Mr. Edwin B. Hutehinson, of Detroit, Mich,, has patented
an improved account book, which saves time and work in
muking up trial-halances from a ledger. The book is bound
with haif leaves that are ruled for an index, and fitted with
a removable pad provided with leaves ruled in columns for
account totals, arranged for two or more balunces, which
pad when in place forme, with the bound half leaves, a com-
plete trial-balance book, into which the headings or names

an be copied on the bound portion and the accounts carried
out upon the pad leaves for two or more balances, and the
pad renewed by another when exhausted, all with but one
entry of the names or headings.

Mr. Urn H. Pulmer, of Elizaville, Ky., has patented a
wheat heater for flour mills, in which the grain is heated
by the direct contact of hot air, the air being heated by »
Jamp and circulated in currents through perforated tubes,
among which the grain passes by virtue of its own gravity.

Mr. Prosper Humbert, of Austin, Texas, has patented a
three-wheeled vehicle which has one or more seals so ar-
ranged that the forward seat turns with the horses so that the
driver is always directly in the rear of the horses, and holds
the reins at the same length no matter how much the horses
may turn to either side.

Mr. George B. Taylor, of New Brunswick, N..J., has
patented a feed-water heater for steam engine boilers and lo-
comotives. The heating chamber is formed of two plates
attached to a frame, and its interior is divided into zigzag
form by strips extending alternately from the top to the
bottom, and from the bottom to the top. The heating is
accomplished by the products of combustion as they puss
through the smoke box.

Mr. Cnarles Niederauer, of La Grange, Texag, has patent-
ed a cultivator in which the standards may be adjusted to
regulate the depth of the cultivators or plows to avoid ob-
structions. Each cultivator or plow standard has attached
to it an adjustable segment, and the standards are all ope-
rated together by a lever and link connections. The plows
are thus raised, while the main frame upon which the ope-
rator rides is not raised.

Mr. Gottlieb Kinsey, of Lock Seventeen, Ohio, has pa-
tented an attachment for reapers and mowers which is a sub-
stitute for ordinary recl, and which, while less expensive,
is claimed to be equally as effective. It consists substan-
tially in a make which is automatically raised, swung for-
ward, lowered, and drawn back as the machine advances to
draw the grain or grass aguinst the cutter bar.

Mr. Jacob Gilstrap, of La Plata, Mo., has patented a
wind wheel of that class in which the access of wind is con-
trolled by hinged valves regulated by the action of a gov-
ernor. Iustead of two cords and rings for connecting each
valve 10 the governor Mr. Gilstrap uses only one cord to
operate the valve in one direction, its movement in the other
direction being controlled by & spring. By this means the
number of parts is greatly lessened and a consequent reduc-
tion in friction results,

Mr. John Coyle, of East New York, N. Y., has patented
a combined lampwick-trimmer and burner and chimney
cleaner constructed of a brush, a square staple, and a serrated
disk, whereby the charred portion of the wick can be e
moved, the wick and burner brushed off, and the inver sur-
fuce of a lamp chimney cleaned.

Mr. William Joues, of. Nushville, Tenn., bas patented a
machine for making rim tops of vessels, 1t operates upon
a straight strip of metal, flanged at one edge, to convert it
into a hoop of the desired dimensions und of sueh shape in
crosssection a8 renders it peculiarly suited to form the
flange far the cover of sheet metal vessels.

Mr. Bolivar J. Quattlebuum, of Williston, 8, ., has pat-
cnted 4 portable dentul engine which may readily be set up
in small compass and readily taken down and pueked in
small compass for transportation.  The frame of the ma-
chine can be adjusted 10 form o case for the working parts
when pucked., ; ‘

[ Sey
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Separation of Cobult and Nickel,

Reichel gives the following new method for the qualita-
tive separation of these two troublesome metals, especially
when there is but lttle cobalt in the presonce of a larger
quantity of nickel.  Both metals are precipitated with potas-
sic hydrate solution and filtered, The unwashed precipitate
is thrown into a test tube and huudwhhvequmxm
ash until 1t boils.  Under these circumstances the cobalt dis-

solves with  dlue color, thus 1 B kA L ey
mile o2 , thus proving Mt:ﬁraw
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o tissue sufficiently, it is re-
tity ncotate of soda.
3 : follows: Muriatio acid,

Il;hld of the tin spirits, but

ho first 1 “QI::SII!I in dyeing the goods thus mor-
danted with the ** Ponceau 9 R * of the Aniline Color Com-
pany of Berlin. In the second the goods mordanted in the
samo way are dyed with * Ponceau 8 extra,” made by the
samo company.—Muster Zeitung fir Fuorberei.
The engraving shows a lantern which possesses certain
advantages, and is specially ndapted for lectures where the

Srientific Dmervican,

and rinse the flask several times with small quantities of

. | warm water, which add to the solution.

Now prepare a filter in s small glass funnel, place it in
the flask, and fAlter the solution back, and before the Nltering
1% nearly completed pour a few drops of water ut a time into
the filter in order to wash the gold out of it, and until the
solution Is increased to about a third in bulk, then return it
to the sand bath and evaporate again to about half; after
this pour the solation into an evaporating dish and riose
the flask with warm water and add the rinsing to the eon.
tents in the evaporating dish, then add sbout 1 gr. 60 con-
tigr. of fing table salt for each gramme or 114 dwt, for ench
dwt. of gold dissolved; place It on the sand bath, stir it well
with & glass rod until perfectly dry, then allow it to cool,
when it will be ready for use, or to be poured Into small
hottles for sale, The 8 gramme or 5 dwt. of gold used will
realizo 24 bottles containing 1 gramme or 16 graing of chloride
of gold to each bottle, und will pay well for the trouble of
preparation.  The chloride of gold prepared in this manner
will answer for making solutions for electro gilding or for
photographic purposes,

To make nitrate of silver, take granulated fine silver and
put into a glass flask similar as used for dissolving gold,
pour pure nitric acid mixed with about bulf the quantity of
warm water into the flusk to cover well the silver, place the
flask in a sand bath over a gentle heat or into u vessel of hot
water, which must be kept hot by placing over a spirit lamp
until the acid ceases acting on the silver; if silver remains

::laubflollow cuch other in an unbroken series. Mistakes
ng from the insertion of a wrong slide, or an inverted
subject, are apt to mar an evening's entertain-
ment,  But, as will be seen, errors of this nature
ure altogether avoided, and by a simple mecha-
nical arrangement, the slides present themselves
in perfect ordor and at their allotted times.

The instrament s fixed to the top of the pack-
ing case, B, by the screws, A A; the lid of the
case, C, serves (o elevate or depress the lantern,
which may be fixed in position at any angle.
Reared above the chimney are two metal up-
rights, secured to the sides of the lantern,
These carry at their apex a wooden cube covered
with fine leather; each side of this cube corre-
sponds with the size of the slides. But, by the
aid of strong ribbon binding, the slides are so
united as to form a flexible band which traverses
the cube and descends into the case, B, through
slots, D D, The cube turns on its axis, E, to
which is attached o milled head. The band is
made so that the slides can be detached and re-
placed by a new series at will,

The advantages of this simple arrangement
are 50 obvious as hardly to require further com-
& ment. The operator has only to turn the milled

1 head of the eube in order to bring his subjects, one
after the other, into position. This system might
be applied also to the dissolving view apparatus.
The heat from the chimney is never so inlense
a8 to interfere in any way with the slides,
while it clears them of surface moisture, by
which they might be obscured during cold wea-
ther.

9

An Aluminum Battery.

A curious and novel voltaic cell has been de-
vised by Herr Wahler, and described in Liedig's
Annalen. The chief peculiarity is that both
plates are of the same metal—aluminum—and
u tolerably strong current is supplied. The cell
consists of a glass vessel six inches high, filled
with very dilute hydrochloric acid, or caustic
soda, and containing an inner porous pot filled
with concentrated nitric acid. In each compart-
ment is placed a cylinder of aluminum pro-
vided with a projecting lug which passes through
the cover of the vessel, and acts as a contact
picce for the electrodes or conducting wires,
Assoon as the aluminum cylinders are plunged
into the acids, a current is given off sufficiently powerful to
beat a platinum wire red bot.

— e e
To Make Ohloride of Gold and Nitrate of Silver.*

Procure 8 grammes = 5 dwts. of fine gold, and after rolling
out to thin plate, cut into small strips. Get an olive oil
flask, and clean it well with a warm and saturated solution
Fill the flusk half full of water, and set
n sand bath over a heat that will slowly briog the water
to boiling, which will both temper and test the flask; if it
stands this test it is fit to be used. Put the pieces of gold
into the flask, then mix in a small bottle half an ounce of
pure nitric and two ounces

of soda and water

on

of muriatic acid, and pour some
of this into the flask to cover the pieces of gold, place it in
a sund bath over a gentle heat, and put over the mouth of
the flusk o small pioce
out while in action

of glass to prevent the solution from

spirting As soon us the acid ceases to

act on the gold, and if any remains undissolved, add more

of the mixed acid, and continue to add little at the time as
often ux it stops acting on the gold until all is dissolved: re
move then the flask from the sand bath and let it cool, then
udd to it about its like quantity of water, and boil over a
hented sand bath until about half of it is evaporated; re

o nd pour the solution into a glass or porcelain dish,

“From the Devlache Chemiker Zeltung, by H. Busl, Hull

undissolved io the flask, remove it from the sand and let it

CONTINUOUS-SLIDE LANTERN.

little more acid to the remaining silver In the flask, and place
it aguin over heat until dissolution of silver ceases, and keep
on repeating the decanting, and adding until all the silver is
dissolved. By this method an excess of acld is avoided
After the solution has cooled add to it about half its quan-
tity of water and filter it through asbestos broken up and
placed in the filter in the neck of the funnel; after ltering
pour into an evaporating dish and place it on a heated sand
bath uod evaporate uotil you perceive a light scum on the
surface of the liguid, when it Is removed and allowed to
cool, and when nearly cold is placed on ice covered over
and left undisturbed for twenty four hours, when corystals
of nitrate of silver will form; the crystals are removed with
& pair of platinum pincers into s glass funnel placed into
the neck of a bottle, and as soon as the crystals have given
over dripping pour quickly about an ounce of water over
the crystals, and after done dripping repeat it twice more;
take the erystals out of the funnel und spread them out on
a china plate and place on & warm stove to dry. Pour then
the washings of the crystals back to the remaining silver
solution not yet erystallized, evaporate and filter the same
a8 bofore aud set by to erystallize, and ropeat the process
until nearly ull the silver is disposed of.  Tho small remain-
der of silver solution may be decomposed into chloride of
gilver by ndding gradually small quantities o, salt water.

101

In order to obtain crystals of lurge size, the moment of
forming the scum on the solution has to be watched during
ovnporﬁllnn and advantage taken of by removing it from
the sand bath at this poiot,  Anotber advantage of greatly
aecelorating the formation of crystals is to put a piece of
pitrate of silver into the solution before placing it on the ice.
This method will produce nitrate of silver of a better and
purer quality than generally bought of dealers,
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MISCELLANEOUS INVENTIONS,

An improved end gate for wagon bodies, patented by Mr.
Thomas Dwyer, of Kendall, T1L., supplies drop end gates
which may be turned down and supported in horizontal po-
sitions to serve as platforms fur conyenience in shoveling
onts out of wagons, It may also be turned down in & ver-
tical position out of the way, Quadrantal wings with stop
devices enable these ndjustments to be easily made, and hold
the gate securely when udjusted.

Mr. George T. Hedrick, of Weaverton, Ky., has patented
a nozzle and stopper for grain bags. It is metallic, and the
bag is gathered and attached to it by a draw string. The
stopper is & metallic disk with o spring catch which engages
interrupted flanges on the interior of the nozzle.

A lock and latch combined, patented by Mr. Charles F,
Batt, of Phanixville, Pa, is so constructed that the lock
eannot be readily picked, and both the bolt and the latch can
be operated by the same key. 1t also allows the latch to be
thrown out of or into gear with the spindle,

Mr, Earnest J. Krause, of Carlisle, Pu., has patented a
fire escape ladder, which provides means for
adapting the hooks of a fire escape ladder to
window sills of all widths, and for holding the
lndder as firmly on narrow sills as on broad
ones,

Mr. Orlando H. Jadwin, of Brooklyn, N. Y.,
has patented an improved cable traction for
street cars, A peculiar clutch attached to the
car serves, at the will of the conductor, to attach
the car to the traveling cable, which runs in a
channel or trough formed in the ground. De-
vices are also supplied 1o hold the cable in posi-
tion at street corners, ete. The clamping of the
cable by the clutch is gradual and uniform.

Mr. James Pardee, of Phillipsburg, Montana
Territory, bas patented an improvement in ro-
tary ore-roasting furnaces, intended to increase
the capacity, effectiveness, and working econo
mies of this class of furnaces, and more espe.
cially applicable to what is known as the How-
ell rorary furnace. The improvement corsists
in a diaphragm or partition placed in the rear of
the furnace feed pipe, by which means the
crushed ore is given time to become beated and
aggregated before dropping through the moving
current of air and flame, avd in this condition
is not carried by the draught into the dust cham-
bers in such quantities as heretofore.

Mr. James M. Totten, of Sharon, Wis., has
patented an improved adjustable wrench. The
shank has a socketed wmortised block at the
lower end, and a cross bolt passing through the
shank, which bolds side sliding plates. By
sliding out the side sliding plates from the block
and fastening them by the bolt, the wrench may
be made to fit various sizes of nuts.

Mr. August W. Klamer, of Cahoks, Mo., has
patented a draught equalizer for side reaping
machines. A rectangular framework is adjust-
ably secured to the tongue or pole of the vehicle,
projecting on one side thereof and carrying the
whiffletrees, thereby affording the horses a power-
Tul leverage against the side pull of the ma-
chine,

Mr. Charles Steinfels, of Elizabeth, N. J., bas
patented a screw polishing machine, which auto-
matically seizes and properly presents the heads
of the screws to polishing wheels, the screws be.

cool; then pour off the liquid into a porcelain dish, add aling fed to the machine in mass,

Mr. Heinrich Trenk, of Beriin, Germany, has patented a
composition for use in tanning, consisting of a concentrated
solution of crude tartar or argol, to which a small quantity
of chloride of zinc or analogous chloride has been added.
This composition is used after the hides or skins bave been
treated by the tanning liquor, and its action is to make the
finished leather more dense and compact,

A hitching strap, patented by Mr, Jobn D. Stotlemeyer, of
Hancock, Md., prevents horses, when bitched, from falling,
and assists them In recovering their feet when down, A
portion of the strap is made of a strong strip of elastic rub-
ber, provided with a snap hook, and suitably uttached to the
leather portion of the strap.

In an apparatus for watering stock, patented by Mr. James
Ray, of Huntsville, Mo., a trough or recoiver is provided
with a device whereby water flowing into it from a pipe is
automatically prevented from flowing as soon as the wator
reaches o preseribed level in the trough, The troughs may
be arrunged in a series, delivering water one to another, in
such manner that none shall be wasted by overflow. A
novel arrangement of float lever valves and float valves is
used to accomplish the end sought,

A cheese cutter, patented by Mr. Lionel J. Swmith, of
Peshitigo, Wis., is 80 constructed that cheeses can be w. '
accurately, and quickly cut into pleces of nuy desired size.
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IMPROVED AIR BRAKE.

The construction of the brake shown in the anvexed en-
goaving is exceedingly simple, all unnecessary complication
having been carefully avoided. As & consequence the first
cost has been greatly lessened, the weight diminished, and
the friction reduced, so that the apparatus may be made
smaller than the ordinary form without detracting from its
eficiency. The amount of the reduction of the weight
amounts to about 140 Ib., and the moving
parts are reduced to a simple lever and u pls-
ton.

The arrangement of the mechanism is clear-
Iy shown in the engmving. The air eylinder
receives air under pressure from a pipe ex-
tending from the engine through the entire
length of the train. The forked end of the
piston rod is connected with the lever by a
pin passing through the fork and through a
slot in the lever. The lever is retmacted by a
spring sfter being moved by the piston.  Op-
posite ends of the lever are connected with
the brakes at opposite ends of the car by the
usual brake rods.

This simple mechanism may as readily be
operc.ed by a vacuum as by air pressure.
The piston is moved more or less, and with
greater or less force according as the air
i\ws-'un' is inereased or diminished, and the
brakes of the entire train are under the control of the en-
gineer.

Further information may be obtained by addressing
Messrs. Glenn, Cole & Jaques, Ottumwa, Lowa.

e
LOCOMOTIVE STEAM CRANE.

We give engravings of a locomotive steam crane designed
and constracted by Mr, Thomas Smith, Steam Crane Works;
Rodley, near Leeds. which is now working at the Barrow
Shipbuilding Co.’s Works, and where it is employed in
the erecting and fitting shops, also in the yard for shuoting
purposes. This pattern of crane was originally designed
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supply between the ordinary meal hours. The crave is
made to Jift and propel with a load of five toos at a radius
of 18 feet, and will 1ift heavier weights at a proportionately
less radius, the power of the cogine and strength of the
gearing being such as to allow it to do this. The above
mentioned weight can be lifted without fastening the crane
down 1o the mils by means of clips. All the motions are

for Messrs. Pawson Brothers, of Morley, near Leeds, who
have had one at work for a
period of five months, load
ing material into ordinary
rallway trucks, and also for
drawing two fully loaded
trucks up an incline of 1 in
20, at the rate of four miles
per hour, adistance of a quar-
ter of a mile, the distance
traveled altogether (and on
which there are some sbarp
curves) from their works on
to the main line being about
a mile. The crane is fitted
with two speeds for propel-
ling (this motion being spe-
cially designed to meet the
requirements of the case)
quick and dow; the quick
spesd wravels at the rate of
seven miles per hour with s
less weight or on the level
road. To obviate the shock
to the spur gearing, India
rubber springs are placed over
the axle boxes, and the wheel
buse is such as to allow the
crane 1o travel casily over
ordinary curves. The gauge
is the usual railway gauge.

The crane Das single pur-
chase holsting motion, fitted
witha powerful friction brake
and cateh, so (that when re-
quired the crane can be pro
pelled with the load suspend
od.  The revolving motion is
worked with a double friction
cone, so that the crane can
be made to revolve o either
directinn without stopping or
reversing the engine, and to
keep the erane from slewing
round when on the incline, o
small brake js attached on
the fint motion shaft All
the gearing in of the best cru
cible cast steel, and the cen
lhi‘itl”c.’ i of best Iv,ryul
scrap iron

The engines consist of »  LOCOMOTIVE STEAM CRANE AT THE BARROW SHIPBUILDING COMPANY'S WORKS.

pair of eylinders 8 inches

dinmeter by 10 ine bes stroke

snd are onch fOtted with link re
versing motion, and eorank shaft of stesl All the bear
ings sre b d with nd
DEN a1 ished with phor-h I are adjustable
e boller ) ¥ith three cro
thes through the fire box he ot 1) i being of best
Yorkshire iror All the vert | senm re double riveted
and all the rivet holes are drd ny ! I'be boller |

fitted with the usasl mou o wnd wlso with a feed pomp
nod o GifTard i jector The tank s canable
large supply of water, & grent desiderstum in & erane of thi

description, as it avolds the necessl [ having W go for a

within casy reach and control of one man, and the desigo

GLENN'S AIR BRAKE,

generally is excellent.  The total weight of the crane is
Lwenty tons.—Engineering.
s ——t— - —
RECENT INVENTIONS,

Mr. George Egart, of Mooleyville, Ky., has patented o
combined apple parer, corer, and slicer, by which the apples
are pared us the mechanism is moved in one direction, and
cored and sliced as the mechnnism is moved in the other di-
rection. The construction is very ingenious.

An improved neck yoke tip, patented by Mr. Charles
Schuman, of Rockford, Il1l., is both ornamental and useful,
It permits the use of brass, or other metal that can be
plated, for the ferrule plate or ring, while using iron for

the loop; and also permits olshing the ferrule or plste in

8 lathe.  The Invention consisia of a ring with & recoss and
nloop with & hook st one end, the hook end of the loop
being placed in the recess of the ring, both ring and loop
belng then driven over the end of the veek snd secured
by nscrew or rivet passed through the free end of the loop.

Mr. Boymour Van Nostoand, of Stormville, N. Y., lins pa
tented a vehiolo spring, elaimed to be of superior elusticity
and strength, wnd having the important feature thut by inge.
nioun devices the clastieity of the spring con be ingreased
or diminlshed ot will 1o sult differont londs,

Mr. James Smith, of Thornliebank, county of Renfrow,
North Britain, has patented a dye and bleach vat more espe
cinlly designed for the series of processes known in vulico
printing as dunging or treatment with dung substitute, but
which is also applicable to bleaching and dyeing processes,
ete. The apparatus is claimed to be far more convenient
and compact than that heretofore used.

Mr. Heiorich Trenk, of Berlin, Germany, has patented a

composition for tanning hides nnd skins,
Two solutions are employed, mixed in the pro-
portion of two of the first to une of the
gecond. The first solution 18 composed of
25 parts pyroligneous acid, 25 parts ehromate
of alumina, in 1,000 parts of waler, The
gecond 18 a concentrated solution of erude
g tartar and a small gquantity of chloride of
2 zine or nunlogous salt,

Mr. John MclLeod, of Aucklund, New Zoa-
land, bas invented a self-adjusting mast which
isintended to increase the safety and improve
the sailing qualities of boats and vessels
The mast is hung on trunnions on a thwart of
a boat or beams of a larger vessel, and its foot
rests on a curved tube with strong springs
coiled sround it. A counterbalance is se-
cured ahout the foot of the mast to increase
the inertin and to operate as self-adjusting
bullast, and strong springs are also attached

to the shrouds to nssist in bolding the mast in an upright
position.

A pocket register for recording one's daily expenses has
been patented by Mr. Frederick Horn, of 8t. Louls, Mo.
Two small digks are marked with numerals on their outer
faces, placed back to back and united at their edges for
about three-quarters of their circumference. A movable disk
that may be beld fixed by a spring, bas numbers, lines,
and indentations on and about its edge, and is inserted on a
pivot between the fixed disks. By turning the movable disk
the amounts of separate expenditures are added to those
previously recorded.

A root cutter, for cutting roots of trees, patented by
Mr. Thomas Davies, of Fall
River, Mass., may be used
for the cutting of roots in
felling trees without dulling
the cutters, for cutting limbs
from fallen trees, for splitting
wood, and other purposes,

A water indicator for hoil.
ers, patented by Mr. John
Bridges, of Leon, Town, con
sists of an armangement of
float pipes, levers, and an in
dicator, which operate in
combination with a walter
supply tank, feed pump, and
boiler for automatically regu.
lating the beight of water in
the boller and indicating the
water Jevel,

Mr. Louis D. Clairoux, of
Detroit, Mich., has patented
8 fruit gathering apparatus,
which consists in a novel con-
struction, arrangement, and
combination of a framework,
apron, trough, and other de-
vices, which provide for readi-
ly applying the appuaratus to
a tree and wdjusting it to dif-
ferent positions.  The fruit
is received upon the yielding
surfuco of the flexible apron,
and, rolling to the center,
prsses into a trough, which
conveys it, without bruising,
to the ground.

An apparatus  for conve-
niently retailing nails, nuts,
and other articles sold by the
pound and which facilitates
the handling of such goods
in getting them out sod
weighing them, has been pa.
tented by Messrs. Heory O,
Draper and Thomas Bowyer,
of Oswego, Kansas. The re
coptacles which hold the arti-
cles are hung on trunnions
in a novel sort of frame, so
that they can be turned down
into a horizontal position for
the more effective employ-
ment  of  the seoop or other implement used to take them
out,

A dovice for extructing eartridge shells, patentod by Jamos
F. Murvin, of Fort MeDowell, Arizonn Territory, provides
a menns whereby, when the beads are pulled off of car
tridges, the shells may be easily extmeted, A slotted ox.
panding tube, with flanges and shoulders, and an expanding
pin, in Inserted Toto the shell.  The closing of the breeeh ex-
pandy the deviee into engagement with the metal of the shell,
and when the broveh is again opened the whole i extracted
togethor,

—

A e W

ML e

’i
|




CRESTS,

curious birds, and are at once
nted plume which crowns the top
;M_-:Ifke appendage to the chin,
1 ‘considerable elevation, inhabiting
of such extrome inclemency that few persons
ok of looking for s humming bird in such frozen
regions.  There are several species of helmet crest, and
ir habits are well described by Mr. Linden, the discoverer
of Linden's helmet crest, in a Jetter written to Mr. Gould,
and published in his mo of the bumming birds,

“ 1 met with this species for the first time in August, 1842,
while ascending the Slorra Nevada de Merida, the crests of
which are the most clovated of the castern part of the Cor-
dilleras of Colombia. It inbabits the regions immediately
beneath the line of perpetual congelation, at an elevation of
from 12,000 to 13,000 feot above the level of thesea,  Messrs,
Funck and Schlim found it equally abundant in the Paramos,
near the Sierra Nevada, at the comparatively low elevation
of 9,00 feet. It appenrs to be confined to the regions be-
tween the cighth and ninth degrees
of north latitude.

Tt occasionally feeds upon the
thinly-scattered shrubs of this icy
region, such as the hypericum, myr-
tus, daphuoe, arborescent espeletias,
and towards the lower limit on be-
Jarias, but most frequently upon the
projecting ledges of rocks near to
the snow. Its flight is swifi, but
very short; when it leaves the spot
upon which it has been perched, it
Iaunches itself obliquely downward,
uttering at the same time a plain-
tive whistling sound, which is also
occasionally uttered while perched,
a8 well as T can recollect. T have
never heard it produce the hum-
ming sound made by several other
members of the same group, nor
does it partake of their joyous spirit
or perpetial activity, Neither my-
solf nor Messrs. Funck and Schlim
wore able to discover its nest, al-
though we all made a most diligent
search.

**11s food appears principally to
consist of minute insects, all the
specimens we procured having their
stomaehs filled with small flies.”

The head and neck of the adult
male are black, a line of white run-
ning along the center. The long
plumes of the throat are white.
Round the neck and the back of
the head runs a broad white band.
The upper surface of the body and
the two central tail feathers are
bronze-green, and the other feathers
are a wurm reddish bronze, having
the basal half of their shofts white.
The under surface is a dim brown-
ish bronze. The length of the male

b

bird is about five and a quarter
inches. The femule is coppery

brown upon the head and upper
surface of the body, and there isno
helmet like plume on the head nor
beard-like tuft on the chin. The
throat is coppery brown, covered
with white mottlings, and the flanks
brown washed with
The length of the female is
thawo that of her
mate. — Waood's Natural Histor y.

are coppery
green

about one inch less

—_———-———

Novel Employment of Ele-

Recently, at Bridgeport, Conn

Scientific American,

nually, and Dr. Fox predicted that some day the boy would
become an ontirely white negro. His disgnosis of the
disease was loucodermis, and bo sald It was not rare, o8 hulf
a dozen entirely or nearly white negroes, he presamed,
could be found in this city. The disease was one, like albl-
uism, to which all rces and many animals are subject, But
most cases of white crows, blackbirds, rats, mice, aud ele.
phants are cases of albinism. Albinlsm differs from len
codermis in that it Is congenital, and patches do not increase
or decrease. COhildren of an albino negress and a black
negro are alwnys either entirely white or entirely black.

il -l
-

The Mastodon,

Prof. G. C. Brodhead contributes to the Kansas City Re-
view un interesting paper, in which he enumerates all the
discoveries that have been made of mastodon remains in the
United States, This buge animal appears to have had a
wide range in this country in past ages. The carliest record
that we have of the finding of the bones of the mastodon is

contained in u letter from Cottou or locrease Mather to the

103

in Nis district. Three other Boston companies have entered
the fleld, one having contructed for ten wells, the other (wo
for three wolls each, go that in the course of the year it Is
expootod that twenty-cight wells will go down, The Cape
Breton oil is a heavy lubricating oil.
- —
Improved Caustic.

It sometimes becomes necessary Lo remove certain morbid
growths in the throat and elsewhere, and for this purpose a
stick of fused nitrate of silver secured in a quill is gener-
ally employed. Unfortunately it not unfrequently happens
that the caustic breaks off and slips down the throat. To
prevent this a Russian surgeon melts together 5 parts nitrate
of silver and 1 part nitrate of lead. This compoxition does
not break easily, and can be sharpened like s lead pencil,
1t should be fastened in s quill made of metallic aluminum,
which is not corroded by the caustic as metallic silver is.
- g —

Joneph Smith's Tree Root Museum.
Mr, George Jacob Holyoke describes, in the Manchester
Co-operative News, a remarkable mu-
seum of oddities carved out of lau-

a switeh locomotive haviog run off
the track, two of Barnum's largest
brought

clephants were out aud

made to push the locomotive with their beads. They suc
ceeded in righting the machine after one or two attempts,
but their exposure to the winter air gave the animals bad
colds, and to cure them it was necessary to give them seve
ral galions of whisky.
— S —
White Negroes,

At a recent clinieal lecture ut the College of Physiciuns |

and Surgeons, Professor George Fox intoduced the ** Afri
can leopard boy "' now on exhibition in this city. Accord-
ing to Dr. Fox the boy is eleven years old and of pure negro
parentaze, and at birth was entirely black. White patchbes
hegan to appear on his body when he was three years old
until now a large part of his arms, chest, abdomen, and legs,
oular blotehes is white, and the skin around the
There
on his forehead, extending several inches back on his head

blotches is a cafe au lait color, is also a white spol

snd the bair on the white spol is also white, although o
s hair should be

The face, neck, hands, Teel

kinky as a colored Loy Except as to colos

the

Le . el Lhinck

{ Royul Society of London, between 1650 and 1700, deserib-

rel roots by Joseph Smith, Wissa-
hickon, Pa., the most original thing
he saw in America. Mr. Holyoke
expected, from bis early acquaint-
ance with the man, to find the mu
seum commonplace and preten-
tious. Instead he found a number
of rooms bearing the appearance of
a forest of ingenuity, which a day's
study would not exhaust. There
was pothing tricky sbout it. Its
objects were as unexpected as the
scenes in the Garden of Eden must
have been to Adam. Noab's ark
never contained such creatures
Doré pever produced a wandering
Jew so weird as the laurel Hebrew
who strode through these mimic
woods. Scenes from the Old Testa-
ment, groups of American orators,
statesmen, and railway directors
started up in the strange under
wood, or held forth in the branches
of trees. Dr. Darwin would re-
quire 8 new theory of evolution to
account for the wonderful creatures
—beasts, birds, and insects—which
confront vou everywhere. An
American Dante, if there be such a
one, might find ample material for
a new poem in this wooden inferno.
The mind of man never conceived
such grotesque creatures before;
yet this was the work of an old agi-
tator, executed between his seven-
tieth and eightieth year, with no
material but roots of trees, with no
instrument but his pocketknife and
a pot of paint, and no resources hut
his marvelous imagination. There
were soakes that would fll you
with terror; stump omtors that
would convulse you with laughter.

His Satanic Majesty strode on
horseback; Mrs. Beelzebub is the
quaintest old lady covoceivable

The foreign devils all had a special

individuality. There was the Mo

hammedan devil, the Indian devil

practicing the Grecian bend, the

Russian devil eating a broiled Turk,

the Irish devil bound for Donny-

brook Fair, the French devil prac-

ticing polka, the Dutch devil calling

for some beer, the Chinese devil de-

livering a Fourth of July ortion.

Mr. Holyoke saw no American
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\!

AN MY
w‘-m‘,q-x» 3

.
)
N

LINDEN'S HELMET CREST OR BLACK WARRIOR.—(Omypogon Lindenii.)

ing the portions of the skeleton of one of these animals dis
covered wvear Albany, N. Y. Since that period skeletons
nearly entire, detached bones, teeth, ete., of the mastodon,
have been found in nearly every State in the Union, including
those of the Pacific slope.  The evidence thus far obtained
2oes Lo show that the mastodon first appenred in Americs in
Miocene times, was abundant in the Pliocens, and Hogered
until the close of the Glacial period, and disappeared in the
early Lows We alzo find that he roamed at will from
Canada 1o South America, being found as far north as 06*
N. latitude on our Western Coast,
—
Cape Breton Ol Wells,
The ofl belt at Lake Ainslie, Cape Breton, is being pros [
The Cape Breton Ol
wd Mining Company are now sinking o well half a miloe

pected with considerable promise,

from the western shore of the lake, and have reached adepth ‘
of 1,000 feet

being of u quulity exceptionally valuable

. u condenser on which it would deposlt as dow; m. that
I'he prospects are saild to be good, the oil | our breath, when @t becomes visible on n (muy mm!n‘.

The local man- {wnd every puff of steam, as it eseapes into the e from an
I'be white area is increasiog so- | ager of the company intends, he says, 1o slok twelve wells ongine, show the impure and dusty Moofm.lm

devil, and hoped we were without
one.  Mr. Smith's description of Lis
creations endowed every creature
with living attributes. He illustrated his favorite doctrine
of man being the creature of circumstances, by saying it
was coming to live in Schuylkill County which first devel

oped in him the latent slumbering organ of rootology,
et AP

Dust and Fog.—~Beneflelal Effects of Smoke.,

Mr. John Aitken recently read a paper before the Rayal
Sooicty of Edinburgh on the ongin of fogs, mists, and
clouds, Froma great number of experiments with moist
airat different temperatures, to determive the conditions
which produce condensation of water vapor, he concludes
that whenever water vapor condenses in the atmosphere, it
always does so on some solid nucleus; that dust particles in
the air form the nuclei on which the vapor condenses; that
if 1here were no dust there would be no fogs, no clouds, no
mists, and probably no rain; and that the supersaturated air
would convert every object on the surface of the earth tuto
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‘rise to a donse fog mixed with
steam.  Sodelicate i this tost, that the hundredth of n grain
of iron wire will, when heated, produce a distinet haziness
in the receiver. By far the most active source of these fog-
producing particles is, bowever, the smoke and sulphur
given off hy our coal fires; and as even gas grates will not
prevent the emission of these particles, Mr. Aitken thinks
it is hopeless to expect that London, and other lnrge cities
wherein such fuel isused, oan ever be free from fogs. How-
ever, inasmuch as more perfect combustion will prevent the
discharge of soot flakes, these fogs may be rendered whiter,
purer, and therefore more wholesome, by the use of gas
gratos, such as that recommended by Dr. Siemens. M.
Aitken also drew attention to the deodorizing and antisep-
tie powers of smoke and sulpbur, which, he thinks, proba-
bly operate beneficially fn killing the deadly germs and dis- ’
infocting the foul smells which cling about the stagnant air
of fogs, and suggests caution lest, by suppressing smoke,
we substitute o greater evil for a lesser one.

THE NAVIES OF EUROPE-TEN YEARS' PROGRESS IN
SHIPS OF WAR,

In recent issues of this paper considerable space has been
given to the consideration of our coastwise and maritimoe
defenselessness, and to the pressing veed of attention to our
naval weakness.

The past decade has been a period of remarkable activity
and creative progress in all the navy yvards of the world save
ours, During this time the great powers of Europe have
substautially reconstructed their navies on a scale previously
undreamed of; and even the third and fourth rate puwers of
the world have so increased their war fleets as to place usin
a decidedly precarious position navally should & controversy
with either or any of them suddenly arise.  There is happily
uo present indication of foreign war, but a war is always
possible; sod it ill-becomes the richest nation in the world
to be doing nothing for the protection of the exposed wealth
of its seaports, or for putting itself in position to command
respect—the surest guarantee of peace.

According to the recent report of the Navy Department
the strength (more correctly, weakuoess) of the United States
Navy is summed up as follows:

In Commission—Steamers, 20, sailing ships, 4; monitors,
8; torpedo boats, 2; total, 43. In Ordinary—Steamers, 18;
suiling vessels, 8; monitors, 7; steamers, 8; sailing ships,
3; monitors, 1; steamer, 1; sailing ships, 3. On Stocks—
Steamers, 5, sailing ship, 1; monitors, 4; ironclad. 3. Re-
pairing—Steamers, 9. At Naval Academy—Sailing ships, 3;
monitors, 1. Pablic Marine School—Sailing ship, 1. Tugs
of all kinds at yards and stations, 25, Total number of
vessels, 130,

Of these vessels, constituting the general service fleet, six
are double-turreted armor-belted monitors, only one of which
is finished or near completion—the rest are rotting on the |
stocks; fifteen are singie turreted monitors built from fifteen |
o eighteen years ago, and now practically worthless; five
are unarmored screw steamers (frigates), the youngest, the
flag ship Tennessce, being fifteen years old; twelve second-
rate and twenty third rate corvettes, all but one second-rate
(tbe Trenton) and half a dozen third-rates being ancient and

Scientific Jmevican.

v s | lightly smallor and loss powerful.  The const defenders are
o | Improvements on our monitors in size, speed, and armament.
, | Most of the oldstype iron broadside ships are larger than our

Tonnessee; nre nrmored, carry guns from 614 to 12 tons, and

oan steam from 12 to 156 knots.

Pho lately built unarmored ships of the British Nuvy in-
elude threo fron frigates, six iron corvettes, (wo steel dispatch
vossols, nine steel nnd iron corvettes, six composite corvettes,
fourteen festcluss composite sloops, and six second-elnss,
with a hundred composite gun vessels and gun honts.  The
frigntes stonm from 15 to 16 knots; the fivst clasy corvettes
from 18 to 15 knots; the second-class 11 knots; the dispateh
Donts, both as lnrge or lurger than the Trenton, have exceeded
18 knots.

The old-type steam cruisers of wood and iron in the gene-
ral servico fleet are by nomeans of small importauce, though
they do not properly fall within the scope of this article.
This fleet comprises fifteen ships of the line, twelve frigates,
twenty corvettes, ten sloops, thirteen troop ships, supply
ships, dispateh steamers, yachts, surveying vessels, ete,

The new fighting fleet of France practically dates from
1872, when a programme was drawn up for the construction
of 217 vessels of various types, costing in all upward of
$121,000,000. The finished armored vessels comprise eight
sea going ships of the fivst class, iron or iron and steel rams,
from 811 to 822 feet in length, from 8,183 1o 10,832 tons dis-
placement, and of speeds ranging from 18 to 1415 knots;
seven or eight sea-going ships of the second class, about 250
feet in length, from 4,000 to 6,000 tons displacement, and
speeds of from 13 to 14 knots; fifteen coast defenders,
from 216 to 241 feet in length; sixteen first-class wood and
iron ships of old types, and eight of second-class, the former
from 252 to 284 fect in length, the latter 230 feet. All of
these ships are armed with breech-loading rifled guns. When
Mr, King's tuble was made two first-class sea-going ships
were building, each to carry three 100:ton guns.  All the
Fronch sea going armored ships are rigged; the mastless ves
sels for const defense include six turreted vessels; all the rest
are on the broadside principle, or have the broadside and
turret principles combined,  The heaviest guns are mounted
en barbotte.  Both the armored and unarmored modern ships
have the ram bow.

Of the latter type of vessels the programme of 1872 con-

templated eight first-class, eight second-class, and eighteen
third class cruisers, cighteen dispatch vessels, thirty-two
gun boats, and thirty-five transports, A large portion of
these are already afloat. By 1885 it is expected that the en-
tire fleet will consist of new vessels of the most approved
modern types srmed with the best modern guns, all in per-
feet condition for service.
The list of the old-type steam cruisers, mostly of wood,
given by Lieutenant Very (‘“ Navies of the World," by Lieut.
Edward W. Very, U. 8. N. New York: Jobn Wiley &
Sons, 1880), includes nine ships of the line, six frigates,
ten corveltes, twenty onesloops, eleven dispatch vessels, and
forty-two transports.

The fleets of Germany and Italy are almost entirely the
work of the past decade or so. It is only since 1860 that
Germany has had any navy at all, to speak of, and since 1873
that auy attempt has been made 1o acquire a navy commen-
surate with the importance of the empire on land, The
armored ships afloat or building comprise six casemate ships,
213 1o 280 feet in length, 7,185 to 7,560 tons displacement,
speed of 14 koots, and armed with Krupp guns of from 18 to 36
tons; two armor-belted turret ships, with casemate around
turret, 208 and 808 feet in length, about 6,500 tons displace-
ment, 14 kuots speed, and armed with Krupp guns, the
Inrgest being of 18 tons; three lurge broadside ships; one
corvelte, and eight or ten coast defenders, of 1,000 tons dis-

of small value; four paddle steamers, all ancient; two tor-
pedo vessels, and a dozen small gunboats, only two of which |
are yet armed.  Some of these vessels carry small rifled guns |
(altered from smoothbores), and all are slow, very few ex- |
ceeding ten knots.

The navy of Great Britain presents a remarkable contrast.
It now comprises, sccording to the carefal summary of Mr,
King (** War Ships and Nuvies of the World,” by Chicf En-
gineer J. W. King, U. 8. N. Boston: A. Williams & Co.
1580), nearly four hundred vessels of all kinds, excluding
those luid up or employed in permanent harbor service.
These vessels are divided Into three classes: ships for great
naval battles, ships for coast defense, and unarmored ecruis-
ing vessels, Of the first class of beavily armored sea going
fighting ships, armed with powerful guns, there are now
twenty-eight, carrsing 254 guns, weighing in all 4,493 fons,
Eleven of the ironclads are sea-going turret ships—nine mast- ,
less and two rigged—and seventeen are brosdside ships, of |
which three sre armor-belted crulsers. The eoast defendors |
number fifteen, and the iron broadside ships of the original
type vumber ten.  In addition, two iron-plated wooden ships
remain serviceable.  These are all large ships; nearly all are
of recent construction, the avornge expenditure -.-n new |
armored ships, according 1o Mr. King, belng sbout fifteen
million dollars » year, while nearly four millions are spent
on other new vemsels.  The frst-elass turret ships range be
tween 270 and 330 feet in Jength: 6,200 10 11406 tons dis
plscement ; « arry guns of from 25 to 80 tons

; and ean steam
from 12} § to 15 knots an hour The Orst-class broadside
sbiips are from 200 to 325 feet in length, and with one ax
"["i"fl exceed 6,000 ton displacement, risine a high ns

andd all
o D

9 500 tans Tln.'." arry guns of from 12 10 25 1ot
make better time than the fastest American «

W .
tween 12 and 15 knote. The armor belted ships are but

placement and slow speed.  The latter carry each a 36.ton
Krupp gun, in a movable turret protected by an armor para-
pet. None of these will be able to mateh the larger ironclads
of Eogland, or the Italian Duilio or Dandolo; but will have
a strength suflicient, perbaps, to meet the French under any
conditions proffered.

The modern unarmored ships of Germany include seven
fast iron corvettes, 2,400 to 3,838 tony displacement, earrying
from 12 to 16 guns each, baving covered gun decks; and six
open deck corvettes of 2,100 tons displacement; throe fast
dispatch vessels (16 knots), and five gun boats,

The modern war fleet of Ttaly dates from 1877, and com-
prises the most powerful and heavily srmed vessols over
built, The Italian ships are specially remarkable for the
heavy guns they carry and their great speed. The broad-

side ships Italia and Lepanto, now building, are 40015 feet |
long, 13,480 tons displacement, are expected 1o steam 16

knots, and will each carry four 100-ton Armstrong guus,
mounted in pairs en darbette, and 18 smaller guns. The mast-
less turret ship Duilio lacks an inch of 841 feet: fts displace-
ment is 10,401 tons; it carries four 10040n guns, and makes
15 knots,  The unfinished Dandolo Is in overy respect its
counterpart.  The four line of battle crulsers already afloat

are from 250 to 265 feet long, and though lghtly armored

nre heavily armed, two of them careying ove 28-ton and six |
18:ton guns, the other two carrying six 18.ton guns and two |
12400 guns.  There are besides one monitor ram, four float- |
ing batteries, and xix broadside frigntes, for const defense |
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vessels of third class; twelve transports, and twelve smnll
ships for local service, a programme which is rapidly belng
carried out, as already shown.,

Two years ago the Russian Navy included thirty one
armored ships and a couple of hundred other vessals.  The
armored ships were: frigatos, 6; buttery ships, 8; turret
ships, 5; Popoffkas, 2; double turret monitors, 3; single
turret monitors, 12, The more powerfal of the Russinn war
ghips have been lnunched since 1874, The double turrel
ghip, Peter the Great, is 830 feet long, is of 9,610 tong dis
placement, earries four 40-ton guns, and has made 13 knots,
The Knatz Minin is another powerful ship, 880 fect long,
5,800 tons displucement, and carries four 28 lon guns,
mouunted in pairs en barbotte. The two Popoffkas are flont:
ing citadels of circular form, desigoed for service inshallow
water. The latest novelty is the turbot-shaped Livadin, os
tensibly a yacht for the Czar, but doubtless intended, in ense
of need, to be heavily armored and armaed for naval uses,
During the past five or six years Russia bas also been ex-
pending large sums on unarmored fast cruising ships, this
arm of the navy having already become formidable,

The armored fleet of Austrin contains but three or fonr
vessels older than 1870, Tt comprises three redoubt (rigntes,
276 to 802 feet in length, 5,940 to 7,390 tons displncement,
armed with 10 and 11 inch Krupp guns (18 to 28 tons), and
able to make from 18 to 14 knots; five casemate frigates, 222
to 275 feet in length; three broadside frigates, of 197
and 253 feet length; two monitors, and one citadel ship,
The smaller frigates are armed with 7 and 8 inch guns, and
make from 11to 13 knots. The last mentioned vessel carries
two 17 inch Armstrong guns. The unarmored fleet contains
a considerable number of recent cruisers of fair speed and
efficiency.

The navy of Holland is chiefly strong for defensive pur-
poses, and comprises but two sea-going armored ships., The
armored ships of Spain are few and of small importance
compared with those of other European powers. The list
includes 188 vessels of all kinds, but there are no modern seq-
going armor-clads and no cruisers of the rapid type. Den-
mark bas launched two iron-clads since 1873, the frigate
Odin, carrying four 18-ton guns; and the broadside, case-
mated, central battery ship Helgoland, launched in 1878,
The half dozen other armored vessels are old. The Swedish
navy is designed chiefly for coast defense. This arm com-
prises four armored monitors, ten armored gunboats, and
about a hundred other vessels of all sorts. The navy proper
comprises 38 unarmored vessels. Portugal hasone armored
ship, ten screw corvettes, nine gunboats, and balf & dozen
sailing vessels, transports, etc. Norway has four menitors,
one frigate, four corvettes, and about a hundred gunboats
and other small vessels. Greece bas fifteen vessels, includ-
ing two irouclads. Turkey has vesscls enough to rank
among the naval powers, but lacks money and officers to
make them effective,  Fifteen of ber ships are large and
fairly armed.

The chief lesson taught by the costly naval experiments of
European powers during the past decade—a lesson which
the United States can profit by—scems to be the inexpedi-
ency of building huge floating fortresses at enormous cost.
The power of guns can be increased more rapidly than the
ability of ships to withstand them; and the greater the tar
get the greater the chance of being hit, and the greater the
loss of life and property when a crushing blow has been
struck.

For defense against the largest class of ironclads we need
properly placed stationary const defenders, the armor of
which can be increased as the power of the guns to be re-
sisted is increased. The superior accuracy of fire possible
in a land battery will make one heavy gun, so placed and
guarded, more formidable than many guns of equal weight
on shipboard. For naval purposes a large number of small
vessels of great speed, cach carrying one beavy gun, will be
more efficient than a few large armor clads of equal aggre.
gate cost.

. ecere—
The Sclentific American,

While the newspaper press of the day is, for the most part,
inculeating more of error than of truth in the public mind
in regard to medical topics, cultivating the vulgar super-
stitions by clroulating every sonsational story about mad.
stones and blood stones and the like, and gloating over every
report of the deseeration of graves for anatomical purposes,
it is refreshing to turn to the pages of the periodical above
named, and to obwerve that whenever medical topics are in
troduced, it is with the design of Imparting the truth and in-
culeating correct ideas. Many years of growth have mised
the SCIENTIFIC AMERICAN to the front mank, so that there is
not in any country a publication superior to it in its sphere.

=Pucific Medical and Surgiond Jowrnal,
. —
Photographic Emulsions,
BY N, W, YOURL, BERLIN,

Tho essence of the invention consists in combining gela-
tine and bromide of silver with pyroxiline by the use of o
new solvent, which insures the homogeneous mixture of the
two.  The solvent may bo one of the inferlor membors of
the fatty aclds, such as formio, seetio, proplonic acid, ete.,

nod station service.  The unsrmored floet numbers ten fast | or mixtures of the same alone or with aleohol, ete. Four

cruisers, of which three are second class corvettes, four gun !
baats, and throe torpedo vessels, By the decreo of 1877 it
was determined 10 have completed by 1888 sixtoen ships nfé
war of the firt class; ten of second class for loeal de !
fense, for crulsings, and for foreign stutions; and twenty |

| various methods of producing mmmw

scribed, of which the first is as follows: Ordinary gelatine

is dried and dissolved warm in one of the sbove-mentioned
acids. and one por cont of pyroxiline dissolved in a similar

acid is added.
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Srientific Dmevican.

'Dwelling houses are needed, stores, shopa for the grocer,
‘butcher, buker, joiner, mason, blacksmith—the whole fra-
ternity of trades and oceupations, The first mill erccted nt
| Lowell was the beginning of a city to-duy numbering be-
tween 50,000 and 60,000 inhabitants, It will be instructive
A8 4 in this connection to see what labor and capital together will
d I8 for something to eat; | nccomplish through the use of the enorgy of nuture, in giv-
. The earliest historical | ing value to raw materials,

| a'.thuznhnilg;in; - The Southern farmer plows his lands, costs in the cotton
o comparison of | seed. He sells his crop at 12 cents por pound, obfaining
uttle. ‘The weaver's |a livelihood by ngricultural lubor.  The operative in Lowell,

‘of the Orient through all
Throughout Asia, and even
¢ spindlo of to-day is
twvirled when prepariog gar-
The wse of machinery in the
8 been w powerful agency in mod-
the multitudinous maehines of the
those for spinning and weaving to
: oag of mechanic wit. 1t is noteworthy
stmovement in free intelloctual thought in antago-
dogmatism of the Middle Ages and the first
‘woman from unceasing toil were coin-
ng those years in which Martin Luther,
M on, and their compeers were awaking the world
to 0 new intellectual and religions life, a German carpen-
ter constructed the spinning wheel, which made its ap-
about 1680, The knitting machine was the second
b on—the device of a young curate of Nottingham, the
Rev. Willinm Lee; and during those months when the May-
tlower was crossing the Atlantic, the first stockings knit by
the machine were placed on the market.
lecturer commented upon the fact that the century
following Lee's invention rolled away withoutany invention.
Men were giving their attention to other things. The spirit
of the age was against invention.  The learned were lost in
ubstractions, were regardless of human needs, utterly igno-
rant of the resources of nature to alleviate human woe or
to lift men to a higher plane of life.  Another reason why
inventions did not come earlier was that all christendom,
through the Middle Ages and down to the beginning of the
present century, was engaged in war, The conditions were
all adverse to seientific research, In 1781, just one hundred
years ago, came Watt's first working engine, with a con-
denser and the steam applied to propel the piston in both
directions.

Asgide from the very few wind and water mills, the
bhuman race at the beginning of the present century was
living by its own muscular energy, digging and delving,
spinning and weaving, with rude instruments and mechan-

The world is more enlightened now, but there are still
many people who cannot see how the introduction of a ma-
chine which will do the work of many men can be promotive
of the well being of the community. Imagine yourselves
as standing on the bank of the Merrimae in 1821, with
Nathan Appleton, William Appleton, Patrick T. Jackson,
Kirk Boott, John W. Boott, Paul Moody, and Nathaniel Bow-
ditch. No sound breaks the stillness, suve the rushing of
the waler over the rock. It is the energy of nature running
to waste, and these gentlemen determined to set it to work
for their individual welfure. They purchased the surround-
ing farmsand the old canal which othermen had constructed
for the passage of rafts, set themselves to enlarging it, and
in building a dam, not working with their own hands, but
summoning the farmers, who came with their oxen to haul
rocks Stonemasons are wanted, and the blacksmith to
sharpen their tools, Young men come down from Vermont
and New Hampshire to dig the canal:  The gentlemen who
are pushing the enterprise need bricks.  Another class of
Jaborers is enlled for. Lumber is nceded, and sawmills are
get to humming. Masons, bodearriers, mixers of mortar,
Jime burners, are set to work, with still more oxen, more
teamsters und cartmen, besides coopers to muke the casks
for the lime, An architeet plans the manufactory; the car-
penters frame it, and g corps of joiners finish it. A mill-
wright culeulates the power, sets another corps of men at
work constructing the great wheel,  “T'he manufacturers of
the spinning and carding and wenving muchines have regi-
ments hummering und fling brugs, steel, and iron.  They in
turn have set the founders, puddlers, and smelters to work
Fuorpnees send up thelr lurid flames; vessels are sailing on
the ocenn to feteh nnd carry the matorinls,  The miners far
down in the enrth, the sailor climbing the shrouds in mid
ocean, the millwright lost in thought, ns he culeulates the
power of nature's energy, the brickmaker moulding the
plastic cluy, the joiner plying his plane, the tenmsier urging
his eattle: all bave been called from former vocuations Lo aid
in building themills, Why have they come? Because these
gentlemen offer them more remunerative wiages thun they
have been receiving,

Lot us follow o, The mills are erected, the machines are
in place, but human hands are still needed,  The gentlemen
summon e farmers’ sons and daughters by the inducement

Huve the gentlemen thrown auy one out of
They have chnnged labor; they have mnde
wheol '“.,.1 loom of the houschold useless lom

of better wages
cmployment?

the spinning
e old-time spinners and wonvers out ol

ber, not throwing :
cemployment, but tran forring them 1o one inw hieh they can
do more for themselves and their fellowmon You nsk, per-
haps, what the masons, Joiners, nnd earpenters who built
the mill are to do when the mill 1 completed? Are they not
oul of cmployment? The mill I8 only the bhegining,

by manufacturing it into muslin, moy make it worth 80
cents, by more delicate manipulation into lace worth §1.
But hefore the process could be undertuken by the machinist,
the iron manufactureérs were ealled upon to coostruct the
machinery. The ore which the miner dug from the ground,
and which he sold for 75 cents, the iron smelter sold for 5.
The machinist makes it worth §100. If, instead of putting
it into spindles and wheels, it hud been sold to the manufac-
turer of fine needles, he would have made it worth §6,800,
The manufacturer of wateh springs would hnve made it worth
£200,000; or if he were to use it for pallet arbors it would
be worth $2,577,695. Past earnings and present labor

‘together give this increased value to the 75 cents' worth of

ore.

Invention renders old things obsolete and o is destruc-
tive; but there is a force more destructive than ‘nvention, a
force that not only drives men from occupation, but upon
the instant consigns their costly machines to destruction—
a force wielded almost wholly by the female gex—the force
of fashion, a power stronger than the combined strength of
inventors, manufacturers, and operatives, Not long ago
every woman in this audience quite likely regarded a hoop-

skirt as necessary to make her wardrobe complete. Prob-

ably not less than 25,000,000 were manufactured per annum,
requiring an outlay of many millions of dollars for compli-
cated machinery, furnaces, and rolling mills for the founda-
tion of steel, manufactures for the weaving of tape, employ-
ing many thousand operatives; but suddenly the idea
gained possession of the female mind that dress would be
more graceful and pleasing to the eye without them, and
they were upon the instant discarded, bringing about quick
destruction to the manufactures and loss of occupation to
the operatives,

Invention is an educator. It begins with thought. The
more thought put into his machine by the inventor the highar
the intelligence to operate 1t.  Mechanics has become a dis-
tinct profession, requiring high mathematies, physics, and
the power of abstract thought. Trade and commerce recog-
nize the new profession by offering it their highest pecuniary
rewards. It is the master mechanie, receiving his salary of
$15,000 per annum, who is the cheapest employe of some
corporations in this country. Fifty years ago, in 1830, the
spindles of the world were as follows: United States, 1,000,-
000; Europe, 2,000,000; Great Britain, 8,000,000, To-day
the United States has 11,000,000; Europe, 20,000,000; Great
Britain, 40,000,000. In cotton manufacture it is estimated
that one man to day is able to do the work of 1,000 band
laborers, and that the cotton, silk, nnd woolen industries of
to-day would require the labor of every human being if pre-
pared by hand labor.

One bundred years ago, when thread numbered 150 by the
standard set up by spinners was considered the utmost de-
gree of fineness possible by English spinners, a pound of cot

lengthi, sufficient to reach from Boston to Concord, N. H.
The machinery of to-day spins for useful purposes thread
numbered 600—from one pound athread 196 miles in length,
And machinery has been construeted so delicate that a pound
of cotton has given a thread reanching 1,061 miles—farther
than from Boston to Chicago! The weaver of my boyhood
could throw the shuttle perhaps twenty-five times a minute,
but pot at that rate through the day.  Human musele would
break down under such rapid action. Tn 1850 Compton’s
loom threw the shuttle fifty times o minute, whereas so

today is considered g slow moving mechanism if the shuttle
does not fly 240 times a minute! ** No man eun afford to
take as a gift to-day a cotton manufuctory equipped with the |
machinery of 1860, was the remnrk of the late superinton-

muchinery of those days for old iron, "
In some departments of cotton manufacture o mon with
the present muehives will do eight times the amount of work

which he could accomplish in 1860,  In the manufuoture of

‘ :
{eonrse eloth un operative with ton mnehines dows twice the

[ work which he eould accomplish with thivteen muachines
| before the war,  “T'here never wis o perlod so feaitful fn dis:

[ covery, so fertile in invention ng the present, aod the renson
is manifest,  The first discovorers aud fnventors groped in
the dark,  They were ignorant of nuture's laws.  They did

‘nul know what force was.  They had n Hmlted mmpr;'lmn-

‘sinn of what the simple mechanical powers were,  There

[ was little accumulated woalth of research,

[ In contrast, the mechanie of tocduy hasall the discovories,
the experiments, the ascortadned foors, muthemntios of mus
chinery, the Iaws of force at his command, Ho {nhorits
the seientific wealth of all the past and makes it his capltal,
Instead of gazing, us it were, upon old mines worked
out, he beholds mountain ranges tHled with golden ore, and
cogages in his work with the stimulus of the needs of the

Iiman race, and the ever inorensing wants of an mlvuut’lng

ton spun to such fineness would give a thread 74 miles in!
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Repalring Steamers Out of Dry Dock,

Some weeks ago the steamship Queen, of the National
Lino, had her bow stove in by colligion on the bay. Tosave
the heavy cost of oceupying the dry dock while the plates
wore being made for repairing the breach, the Quecn was
towed to the Erie Basin, where the munager of the line, Mr.
Hurat, had the work done by means of a cofferdam, which
was bullt on the dock. The dam was about 25 feet squire,
and was simply o buge box without a cover. In one sideof
this box an aperture was cut into which the bow of the ves-
sel exactly fitted, Then the box was sunk beneath the
stenmship and raised under her bow so that it fitted snugly
to her hull, and the edges were calked.  After the water had
been pumped out the workmen descended inta the box or
cofferdam and rebuilt her bow. This method of repairing,
which'is an old but much neglected one, saved the ecompany,
Mr. Hurst is reported to say, just $26,000.

More recently the method has been applied to the iron
steamehip Holland, of the snme line,  Mr., Hurst says: ** In
the November gales she was all torn to pieces about the stern,
She is 450 feet long and i3 registered at 4,000 tons burden,
Nodry dock in Ameriea could lift her.  She is at our dock at
Houston street, North River, Ihad a coffer dam built in Jer-
ey City and towed to the Holland,  Thedam is 86 feet long,
20 feot wide, and 22 feet deep. I sent a carpenter into the
hold of the Holland, and he took measurements every 2 feet
from keel to deck, He then went on the dock and built a
flat pattern the exact shape of the vessel about 10 feet from
her stern,  The shape of the pattern was cut from one side
of the coffer dam. Then the coffer dam was towed to the
yessel, heavy chains were thrown into her until she sank,
the chains were then withdrawn, and the dam rose to the
hull of the steamship. The stern fitted perfectly into the
aperture, and all was made snug.” The repairs will take
till February 15. By that time the charge for dockage
would have amounted to over $30,000, which is saved by the
use of the coffer dam.

A Large Iron Steamboat.

The Fall River Steamboat Company announce that a con-
tract has been signed with John Roach & Son for the con-
struction for them of an iron steamboat, to be the largest ever
built for the Long Island Sound trade, between New York
and Fall River. Her length over all, on deck, will be 395
feet; lenzth of hull, 380 feet; extreme breadth of beam across
the guards, 87 feet; breadth of beam of hull. 50 feet, and
17 feet depth of hold. She will be built upon the cellular
system, that is, with two hulls—the most recent type of
shipbuilding insuring safety—the cellular spaces at the
sides being two feet deep, and along the bottom three feet
deep, between the hulls. The spaces between the two hulls
will be divided into ninety-six watertight compartments,
and, in addition, there will be six water-tight bulkheads
from the inner hull to the main deck. The new boat will
be provided with a steam steering apparatus, and an inde-
pendent or safety-steering quadrant aft, in case of accident
to the steam gear. The means for extinguishing fire, for
closing one compartment from another, and other provisions
for safety, will be on the latest improved methods. The
engine will be on the “walking beam ™ principle, with
110 inches diameter of cylinder and fourteen feet stroke.
There will be four main boilers, their construction being
such as to warrant carrying o pressure of steam fifty pounds
to the square inch, although the working pressure will be
about twenty-five pounds to the square inch. The paddle
{shaft will be twenty-six inches in diameter, and with the
| piston rod, counecting rods, and rock shafts, will be made
| of the best wrought iron. The machinery will be inclosed
{In a compartment of longitudinal and athwartship bulk-
| heads, carried up to the hurricane deck. The pussenger
accommodations are intended to be superior to those of any
sleamboat now afloat. The boat is to be completed by May,
1883,

RS S SR
AGRICULTURAL INVENTIONS.
Messrs. Anthony W. Byers and Jumes C. Dorser, of Sher-

great has been the advance of fnvention, that the loom of | mun, Texas, have patented a cotton planter so constructed

thut it can be adjusted to plant less or more seed. s re-
quired, There is an ingenious arrangement of spikes or
prongs attuched tothe rim of the feed wheel, which take hold
of the cotton seeds and draw them out between eurved stecl

dent of the Amoskeng Mills, *“ We are breaking up the | springs fixed in the slot in the bottom of the fecd board or

bottom of hopper, and at the sides and forward oud of this
slot ure nttached springs which are curved downward and
outward 1 such a manner that their bends may meet, or
nenrly meet, within the slot, so a8 to provent the seuds from
pussing ont except when pushed out by the prongs ol the
feed wheel and thus prevent the seeds from being ‘druppml
in bunches.  The outward curve of the ends of the springs
nllows the seeds to drop from them freely, and allows tho
prongs of the feed wheel to pass up herween the springs
should the said feed wheel be turned backwird, '

M. Julins Holekamp, of Comfort, Texns, has patented o
seed planter whereby com, sorghum, benns, rice, gotton, ete,,
may be planted in hills or deills, and so coustructed that the
seed may be planted in any desired quuntity, and at any
desived distance apart, and with the rows ut any distanco
npart,

Mr. Cheistian E. Gurdner, of Orangoburg, 8 €., hoy pa-
tented a seed planter and fertilizer-distributor, which has
t}vu hoppers and dropping devicos wherehy differont mute
riuls muy be carried uud distributed by the same munching and

civilizution,

ab the same time,  Adjostmoents aro provided wh
oroby the
muchine may be used either as & slogle or doubloplu?lrd.\
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s mantsctoren. churchon, bedees.
ote. We advise all owners of such bulldings which re-
quire palnting to send for samples.

Hartshorn's Seif-Acting Shade Rollers, 48 Broadway,
New York. No conds or balances. Do nol get out of
onter. A great convenlence. Sold everywhere by the
mmMm.uW\mnnmm
dealors 1 Infringing rollers held strictly responsible.

The ooly Mrchanical Device in existence for purify-
(ng water in steam bollers, Is the llotehkiss Boller
Cleaner Beware of Imitatoes, they are Infringers. Cir-
colars free. 81 John St,, Now York.

Abbe Bolt Forging Machines and Palmer Power Ham-

&‘a."”m. Hanson & Van Winkle, Nowark, N.
93 and 94 Liberty St Now York.

Cluteh Pulloys, Cat-off Coupling, see Frisblo's ad, p. @,
For Separators, Farm & Vertical Engines, sco adv.p.61.

Pa_ Diamond Drill Co. Box (23, Pottsvillo, Pa, Koo p.&0.
Nl‘umlshpenmdmmuum.p.m.
The L. B. Davis Patent Feed Pump. Seoadv., p 76,

saved In labor. See ndv. of Reynolds & Co., pago 6.

Machlnery of every Kind.  See adv., page 7i.
Saw Mill Machinery. Stearns Mfy. Co, Seo p. TT.
The Sweetland Chuck, See illas, adv., p. 7,
Machl

wer & specialty. S.C. Forsaith & Co., Manchester, N. H.

A competent and rapid Mechanical Draughtsman
wants engagement. A. W. B, 7 E 105th St., New York.

Wanted. - Most ecopomical way of lifting water seven
foet for dratnage. J. S. Porcher, Eutawville, 8. C.

Barber’s Positive Rotary Force Pamp. No sliding
walves or abutments. The best and mwost durable pump
made. For (lustrated circular, address G. Lord, Manu-
facturer, Watertown., N. Y.

Blake's Belt Studs. The strongest fastening for
Joathor and rubber bolty. Groene, Tweed & Co., N. Y.

Raldwin the Clothier sunds us the following notice,
and destres to add theroto that Baldwin the Clothier Ix
a patented trade mark, and it Is the oxclusiye property
of 0. S, Baldwin. "laginrista and copyists take notice:

LIMRARY OF CONGIESS, 2 1
COPYRIGIT OFFICE, \WASIHINGTON, §

o wit: Be it remembered, that on the 1th day of
January, anno dominl 1581, O. 8. Baldwin. of Now York,
has doponited (n this oce the title of a Chart, the title
ordescription of which ix (n the following words—to wit,
“THREE THINGS.” the right whereaf he clalmy as pro-
prietor, in conformity with the laws of the United States
respecting copyrights. A, R SpPOoFroRn,

Librarian of Congress,

List 25.—Descriptive of over 2,000 new and second.
hand machines. now ready for distribution. Send stamp
for same. S C. Forsalth & Co., Manchester, N. H.

Linen Hose and Rubber Hose suited for all purposes,
Greene, Tweasd & Co., 115 Chambers St., New York.

For the manafacture of metallic shells, cups, ferrules,
blanks, and any and all kinds of press and stamped work
In copper. brass, zine, (ron. or tin, address C, J. God{rey
& Son, Unjon City, Conn, The wanufacture of small
wares. notions. and wetallio novelties o specialty. See
advertisement on page %2,

L Martin & Co,, manufacturers of Lampblack and
Pulp Mortar-black, 226 Walnut St., Philadelphin, P'a.

Foot PPower Machinery for use in Workshops; sent on
trinl if desired. W. F. & Jno. Barnes, Rockford, I1l.

Large Slotter, 727 x 187 stroke. Photo on applica-
tion. Machinery Exchange, 261 N. 34 St., Phila.

Burgess' Portable Mechan, Blowpipe. See adv., p. 76.

Books for Enginecrs and Mechanics. Catalogues free.
E. & F. N. Spon, 46 Broome St., New York,

Send to John D. Leveridue, 8 Cortlandt St., New York,
for 1l ted \| tled free, of all kinds of
Seroll Saws and Supplies, Electric Lighters, Tyson's
Steam Engines, Tolephones, Noveltios, ete.

Pure Onk Lea Belting. C. W. Ay & Son, Manufac-

man’s Parallel Vise, Taylor. Stiles & Co.. Riegolaville N.J
Silent Injector, Blower. and Exhauster. Sco ady. p. 922*

Lighting of the ArcStyle. Seo lllus, adv,, page 22,
Rollstone Mae. Co.’s Wood Working Mach'y ad. p. 92

& O'Brien, M''rs. 254 §t,, above Race, Phila., Pa.
Seo Bentel, Margedant & Co.'s adv,, page 92.
Diamond Tools, J. Dickinson. 64 Nassau St.,, N. Y.

Kxpanders. R. Dudgeon, # Columbla St., New York.

saws, oto. Emerson, Smith & Co,, Beaver Falls, Pa.
Frank’s Wood Working Mach'y. See illus. adv., p. 92,
Eclipse Portable Engine, Sce {lustrated adv.,p. 03,

arde & Co., 410 Callowhill St., Phlladelphia, Pa,

dert Muchine Works, Philadelphia, Pa.

Greenwood & Co., Rochester, N. Y. See illus. adv. p.93.
and Hangers. L. S. Graves & Son, Rochester, N. Y.
For Heavy Panches, ete., see illustrated advertise
ment of Hilles & Jones, on page 9.

bertville Iron Works, Lambertville, N. J. See ad. p.t0.
Best Band Saw Blades. See Jast week’s adv,, p. 93,
injury. J. A. Locke, & Son, 40 Cortlandt 8t., N. Y.

cutalogue to Rowley & |lermance, Willlamsport, Pa.

Schumm & Co., Philadelphin, Pa. Send for circular.
Penfield (Pulley) Blocks, Lockport, N Y. See ad. p. 92,
41040 H P, Steam Engines. See adv. p. 93,

and non-explosive; price $40. See lllus. adv., page 2,

Wiley & Rr==ll M'f"z Co. See adv., p. 0.

turers, Philadelphin. Corresp ieited

Within 1he lsst ten years greater improvements have | -

been made in wowing machines than myoﬂ:«uﬂwl-{
tural implement. It is aniversally scknowledged that |
the Boreka Mower Co., of T ds, Pa., are makiog |
ihe best mower now in use,and every farmer should |
write to the urers for catalk with prices.

Jonkins' Patent Valves and Packing ** The Standard."
Jenkins Bros., Proprietors, 11 Dey St New York.
.

Presses & Dies. Ferracute Msch. Co., Bridg N.J. |

g 3., any | chieap protection for rough wood work against fire

Minera) Lands D'rospected. Artesian Wells Borad, by

Moulding Machines for Foundry Use. 83 per cent | or stratena.

60,000 Sawyers wanted. Yoar foll address for Emer-
son's Hand Book of Saws (freel. Over 100 {llustrations ek
and pagos of valuable informution. How to straighten | Fesult from opeuing A #pace to admit air directly to and

Special Tools for Railway Repair Shops. L. B. Flan- | {n its passage through the body of fuel.

Elevators, Freight and Passenger, Shafting, Pulleys

outside ? Isitnot the outside one that is raised, and
the inside rall 1oft level ¥ A Generally the outer rail
f« ralsed, but ‘engincers differ somowhat in their prac-
tice. 2. I it necessary to raise either where the speed
is not over three miles an hour? A. No.

(8) G. E. P. asks: 1. What is the best

(sparks and light flame Inside of buflding) ¥ A. Satur-
ato the wood with & strong aqueous solution of tung-

For Pat. Satety Elevators, Holsting Engines, Friction | G0 f0 0 e 10 ihe best, something spplied

Jike paint directly to the wood, or sheathing the same
with sheet tin ¥ A. The tin or sheet lron.

(4) C. D. A. asks: Is there any way to ex-
tmct & portion of a glass stopper which has been
broken off down in the neck of the bottiet A. Repair
the broken glass by means of a llttle Armenian cement
(Se¢ SCIENTIFIC AMEIICAN SUPPLEMENT,
No. 158.) Then heat the neck of the bottle quickly but

. B. Rogers & Co., Norwich, Conn,, Wood Working | moderately, =0 as not to heat the swpper. The heat

will expand the neck of the bottle so as to loosen the
stopper, which may then be removed.

(5) J. H. P. writes: My neighbor has a

Knives for Wood-working Machinery, Book | medium sized hot air furnace with indirect draught,
Binders, and Paper Mills. Also manufacturess of Solo- | which he controls by check drught in smoke pipe, by

« | slide in door at bottom of furnace, which when open
admits air through the fire, and he also opens aspace in

feed door equal to four square inches.admitting air over
American Electric Co,, Proprietors and Manu- _
m::em: of the Thomas Houston System of Blectric | the fire, which hie claims is necessary to supply oxygen

for the combustion of the coal gas, I claim that so
much cold air passing over the fire is not only unneces-
sary, but to the expense of fucl, as in heating, cools the

Fire Brick, Tile,and Clay Retorts, all shapes. Borgner | g0 tho radiating surface of the farace, lessens the

degree of beat in the hot air chamber, and then passes
through the flues into the chimney, [also claim that,
as furnaces are commouly fitted, a closer approximate

steam Hammers, Improved Hydmulic Jacks. and Tube | 1o the necessary amount of oxygen required for the

combustion of the coal gas can be obtained through an
opening to the fire from below, together with that pass-
ing to the fire through the joints to doors, than would

above the fire, A, If the dmught iz good the introduc-
tion of a small amouut of air over the fire may effect a
saving in fuel, withont decreasing the heat. With
thick firex burned slowly, much carbonic oxide (CO)—

Pecrless Colors—For colorlng mortar.  French, Rich- | 5 combustible gas i formed by the partial decomposi-

tion of the carbonie acld (CO,), formed near the grate,
If air is not
admitted above the fire much of this gaseous fuel may

Tight and Slack Barrel machinery a specialty. John | escape unborned up the chimney, Your neighbor may

therefore be correct.

(6) . C. writes: The ScieNTIFIC AMERI-
AN SurrLeMENT No. 253, contains a rule for estimat-
ing the horse power of a high pressure engine, bya
practical engineer. But he does not give the modus

Combd Punch & Shears; Universal Lathe Chucks, Lam- operandi of obtaining the average pressure from expan-

sion (except by the indicator), A, If you have no indi-
cator, you can get the average pressare approximately

Reed’s Sectional Covering for steam surfaces; any | by assuming that the entering steam has a pressure of 3
one can apply it; can be removed and replnoed without | to61b, less than the boiler pressure, and that this is the

pressure in the eylinder until eut off; the terminal pres-

For best low price Planer and Matener, and lutest | sure will depend on the point of cut-off—that is, If cut off
improved Sash, Door, and Blin{ Machinery, Send tor | 8t one-half, the terminal presgnre will be one-half the en-

tering pressure—if cut off at ove-third, one-third, ete.

The only economica) and practical Gas Engine in the | For example, suppose the boiler pressnre 6316 , then the
market 18 the new “Otto” Silent. buflt by Schleicher. | initial cylinder pressure wonld be 60 Ib.; and if cut off

at one-half the terminal pressure, wounld be 30 1b.; and if
cut off at one-third, 20 Ib. Next add together the initiat
and the terminal pressures and divide by 2 the quotient is

Tyson Vase Engine, small motor, 133 H. P.; eflicient | the approximate average pressure, 60430 = % =451b.

80
Use Vacuum Ol Co."s Lubricatin g Oil, Rochester, N.Y, | average and 60-+20 e 40 Ib. average.

(7) C. D. N. writes: I made a copying pad

HINTS TO CORRESPONDENTS,

No attention will bo paid o communications unless

Wood-Working Machinery of Improved Design and
Warkmsnship., Cordesman, Egzan & Uo., Cincinnatt, 0. '
The * 1890 ™ Lace Cutter by mail for 50 cis.; dlscount
tothe trade. Steriing Elliott, 282 Dove - St., Boston, Mass. |

Voundry and Machine Company for sale, by the George
Pisce Machinery Agency, 121 Chambers 5t New York. |

Experts 1n Patent Cuuses and Mechanlesl Counsel, | 8 ressomable time shoald repeat them.  [f not then pib-
| lished, they may conclude that, for good reasons, the

Park Benjauoin & Bro . 30 Astor 1louse. New York.

Corrugated Weooght Iron for Tires on Toction En- [
gines, ete. fole mfrs, H. Lioyd, Son & Co., 'ittad's.

Erie Malleatle Iron Company, Hamited, Brie, I'a

Power, Foot, and Hand Presses for Metal Workers.
Lowest prices. Peeriess Punch & Shear Co. 51 Doy St N.Y

Reclpes and Information on all Industrinl Processes
Park Benjumin's Expert Office. 40 Astor House, N. Y.

Fir the best Stave, Barrel, Keg, and Hogshead Ma-
thinery. sddross H. A Cross'ey, Cleve'and, Ohlo

National Nteal Tobe Cleaner for boller tabes, Adjaat. | ® solution of chloride of zine which we have as a by

Sie, domble. (halmersSpence Co., 0 John B¢, % Y.

Best Oak Tanned Leathier Belting W P. Pore.
pasgh. Jr. & Bros, 30 Jeflerson ‘0., Ph adelpbia, Pa

Stavn, Barrel, Kog and flogshesd Machinery A rpo
clalty, by £ & B Holmes. Buttulo, ¥, ¥ :

OF. The best engine made, For prioes, addross ¥

= Wiam
Wright, Manafactarer, Nawburgh, N, ¥

Split Palleys at low prices, and of sams strength and

Sppenrnnon an Whole Fualleys Yooom & ¥on's Shafting ‘ ’l’l’u’nl’:“:p::;l:I,:‘In::l.::::\m:;:(’ |m:::|l:":~|"";l ca I:wf"m"'o i< 5 e vy
g : / ¢ » th tdirense, 1L Torms

Works. Drinker 5., Ubilsdolphia, e | valusble diatnfectant sad "N“"ﬂ’”mn':m f _":“"“‘ (11) J. M, H. writes: 1, T wish to con-
Presses. Dies and Tools for working *hest Metal, ete, the desirmbloness of the waste product alluded to bolng wtruct & telephotio line of sbont ons mila tn length, Wil)
Froit & other ean tools.  Bliss & W (lllams, 'kiyn, N, Y. trned to nceount In this direction. Tts value as o dise the telophono an Iliustrated n Flgs, 2 and A, Sures-
The Brown Automatie Cut-off ngine; unexselled for Infectant hns boon thorotghly established. : :“K\T" No.‘lﬂ‘.‘,v.w:kkmmwm"’ onaline of that lengthy
'uvllnnnlmlr,'er-:nvmy. and darability. Write for In- O T. R w rites: In lmtkillu aocurve onn f b .~ oy ol i M'wm
formation. C. X. Brown & Co,, Fitehburg, Mass. | mlromd, whilch mall |  Tor the Nue: will No, 14 galvanized telephons wiredo ¥
Wl in tho nighest, the Tnslde oneor the | A. No, 14 will suswor, bat No, 12 woald bo botter, 3,

| ooy led with the full name and address of the

writer,

For Machinists vools, see Wnitcomb's adv., Psge T. | ypier roceipt in SUFPLEXEST, No. 235 nsing 18 ounces of

glyeerine and 3 ounces of gelatine, and maintaining the
heat for about four hours, and in making the ink I used
half on ounce aniline, half an ounce alcohol, and 3i¢
ounces of water, and I cannot take over § or 4 coples.
What is the matter * A, Try an ink with less slcohol
and more aniline violet. See that the Jatger is pure, not
mixed with dextrine, as Is very frequently the case,

(8) H. S. asks: 1. Why do engineers say
28 or 30 inches vacuum instead of pounds? A, 25 or 30

Namesand addresses of correspondents will not be | Inches of mercary is only equal to 14 or 151b.  Vacanm

given to lnguirers,

gunges are usually marked in inches, 2. Where s the

We renew our request that correspondints, in referring | MOst pressure in a boller t A. The pressare at the

of the question,

| 1o former answers or articles, will be kind enough to | bottom of legs 1s as much greater than that in the steam
The Tools, Fixtures, and Patterns of the Taunton | nswe the date of the paper and the page, or the number | Chamber as is due to the head of water.

8 Why are
ull gauges tapped into the dram ¥ A, Ganges are usually

Correspondents whose inquiries do not appear after | Jocated where most convenient for engneers.

Editor declines them.

ou | Persous desiring special Information which 1s purely

| of & personal character, and not of general Interest,
Malesble and Gray Iron Castings, all descriptions, by | should remit from §1 0 83, according to the subject,
| as we cannot be expectad o spond time and lahor to

| obtain sach faformation withoul retunemtion.

; Any numbers of the SCIENTIFIO AMERIWOAN SUPFPFLE-
MENT referred to In these columns may be had at this

office. Price 10 cents each.

() J. 8. M. asks how to proceed to wear
the inside of a steam cylinder smooth after it has be-
come cut by running dry or from other canse. A You
can restore the surface by grinding out the cylinder
with a true segment of lead and sand or emery, but
great care must be taken that it Is 20 done as to leave
the eylinder true.

(10) E. F. R. writes: 1. I am building the
hand power electric machine described in SUrrLExzsT,
No. 161, Ploase tell me about how much No, 18 cotton

(; W. R. E. inquires: Is there any pro

covered wire It will take to wind the electromagnets.
= | A, 1t will take about 11b. to each arm of the magnet. 2.

cess whereby we can recover the hydrochlorie acld from | What is meant by a reslstance of two or threo ohms? A,

An ot Is the unit of electrical resistance, and is aboat

product in the manafacture of one of our colors T Tean | equal to that of & pure copper wire one-twentisth of an
recover the acld from chloride of barium, by the nse of | Inch in diamoter and 250 feet long. 3. How are wires

sulphuric scid, but sulphate of zine, being & solnble sit.

does not precipitate fn (he same manner as sulphats of

| barfom

y | connected to the binding posts, ete., undor the base $
| AL A serew provided with s copper washer passes up-

A, We fear that there 15 no method short of | ward through the base Into the blnding post, and clamps

st expensive and complex series of reactions and do- | (he wire botwoen the washor and the underside of the
“.l“xhl * Patent Steam Eugine, with antomatic cut il e .,’ o gscgsn hy‘dmchlﬂﬂc FENS e M' g “““"“ ““. 'naucum oa" . s"m“m.

recavered, and which wonld necessarily be too expon

¥ive 1o bo profitable.  From the fact that a solution o

[ ehloride of zino possesses tho property of rapldly

No, 100, shall 1 neod 40 square feot of tin foll or 20 ditto;
[ or, In othor words, In countlng the surface do You count
both sides of a sheot ? A, One slde only is countod.

[FEBRUARY 12, 1831

'ﬂow iathe sllk covered wire fastened to the binding
{serows ¥ A, The end Is ntripped and soldered to the

heavy wire which Ix clamped botween the shoulder of
the binding post and the wood of the telephane hiandle,
4. Wil the plato such as is used by artists for tin types
do for the diaphragm, A. Yes, 5, should the wiroas
used for the line be attached direet to the telephono »
A, Yen. 6, Is the coil In the connecting wire, as shown
fn the engraving, necessary ¥ A No. 7. Must the
#pool be of the kame size and dimensions A= in the en.
graving ! A, The wize I« correct, but may be varied
somowhat without serfously affecting the working of
the instrument. 8 Will it answer to attach the gronnd
wire to an fron pipe that rune Into s well, and how
should it be attached ¥ A. It would probably answer,
Solder the wire to the pipe. 9. Would a bar magnet 9
inches long and welghing 15 oz, threaded at one end,
answer any botter in place of the horseshoe magnets
and the fron core ? A. No; the telephone with the
three-eighths bar magnet is the best of the two forms
shown.

(12) H. W, L. asks how to burn crude pe-
troleum. Is it burnt In the same manner ss Kerosene,
if not, how ¥ A. Petrolenm is a mixture of a large
number of bydrocarbons, some very light, some heavy,
all combustible, It Is veither safe nor cconomical to
barn the crode ofl In a lamp or with a wick. For heat.
ing purposes the best results are obtained by the use of
some form of injector which delivers the oil In a spray
mixed with & large volume of stmospheric oxygen.
Under such circumstances the combustion is nearly per.
fect, and the heat is Intense,

(18) A. F. 8. asks: What coloring matter
is best for making transfor paper that will show plainly
on black walnut? A. Try chrome yellow, or a yellow
lake, made up with a sufficient quantity of melted lard
and a littie wax.

(14) A. T. G. asks how to make printer's
rollers. A. 1. Glue, 8§ 1b.; molasses, 7 1b.; soften the
glne by soaking it in cold rain water for 21 hours; then
melt over the water bath and stir in the molasses
proviously heated, moderately, Heat gently for half an
hour, with occasional stirring, let stand 1o cool somewhat
and pour into olled moulds, Requires from 8 to 10
hoars In winter, and longer in summer, to harden. 2.
Best white glue and glycerine, equal weights; soften
the glue incold water over night, then melt it over the
water bath and gradually stir in the hot glycerine; con-
tinue the heat for seven hours, with occasional stirring,
todrive off all the water absorbed by the glue. Let
cool somewhat, skim and pour into well oiled brass
moulds in the center of which the spindle is properly
adjusted.  Let it stand ten hours to harden before at-
tempting to remove it. Large rollers require longer to
harden than small ones.

(15) 8. M. asks (1) for the name of & work
treating on alr pumps, A There Is & good article on
the snbject in Knight's * Mechanical Dictionary.™ 2,
T desire to make bicarbonate of soda, and would like to
get ucid from my boiler fire, and think I might draw it
by connecting a tight cylinder by a pipe with the fire and
allow the carbonlie acid to enter at top of cylinder and
#0 to bottom of, say, four feet of water. and by pumping
the air outof top of cylinder creating a vacoum, and
thus causing the carbonic acid 1o flow in and wash it in
passing through the water. A. The carbonic acid from
the combustion of coal under an ordinary boiler con-
tains much soiphurons acid and various hydrocarbons,
beside this difficulty, the solution of =0da must be kept
cool to admit of the absorption of the gas to form the
hydro (bl) carbonate.

(16) G. H. A. asks: 1. Would an ordinary
oil stove furnish enoogh heat for a boiler large enough
to supply with steam an engine large enough to runa

cessary ¥ A. Probably 3inch cyiinder and 6 inch to 12
inch stroke, depending upon whether geared or not.
3. Would not a boiler built in the sectional plan be
better (make more steam with less heat, and be safer)
than an ondinary tubuisc boiler 7 A. Yes.

(17) W. H. C. asks for a recipe for an in-
visible ink so that it will only show when heated. A.
Dilate a strong aqueous solution of pure chloride of
cobalt with water, until, when written with, the charmc-
ters are invisible after drying at ordinary temperatares,
Heat develops a dark blue or purple color. Use a
cloan pen and sheet of blotting paper.

(18) C, G. asks: 1. Is it possible for feed
water o enterabollertoohot ¥ A, No, 2. Since nsing
anew system of hoating feed water, we have been

water you would be relleved of your trouble.

(19) C. D. R asks: Will a boiler made
from palvanized fron be

(20) J. L. nsks: What is the simplest way
to flnd out the distanco the tall pleco on n athe should
bo romoved from Ite contral position fo turn o given
taport  Supposing L have s plece of steel one foot long,
taper roquired ono-tonth of one Ineli o overy (neh, how
far would 1 have to remove the center from (s contral
position ¥ A, Hot over the tall contor one-half the total
tapor in the whole length; 1€ 1t s onealxteenth of an
Inoh difference of diametor In & pleco twolve lnehes
In longth, sot ovor the tall centor balf of twelve-six:
tovuths or three-elghths of an lneh,

(30 O, J. K. writes: In muking quantita:

tve blowplpo sssay of gold wud sflyer oros, cbarcoal In
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. and falling s, rain binding machine, J. I, Gordon... 236,576 | Straw outter, J. Lo Paynter .....cociiieniiiiiiias i8.618
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OF LONDOIN

When Worn Like a Pad, Quickly Cures

Stomach, Liver and Kidney Complaints,

Constipation, Gout, Debllity, Heartburn,

Rheumatism, Neuralgla, Weak Stomach,

Dyspepsia, Aches and Pains, Weak Back,

Flatuleney, Lumbago, Nervous Troubles,

Sclatiea, Vertigo, Indigestion, and all
thelr Complications,

THERE IS NO WAITING, IT ACTS IMMEDIATELY !

A Guarantee goes with every Genorvator,

OUR MOTTO BEING “NO CURE, NO PAY.”

A great revolution In Medical Prctice has sproad
throughout England. It has been discovered that most
remarkable cures attend the application of small Gal.
vanie Generators to diseased parts of the body, Expe-
rience has shown that they act immediately upon thoe
blood, norves and tissues, producing moro relief in a fow
hours than medicine has given in weoks and months,
Thoere s no shock or unpleasant foeling attending thelr
use, and they can be worn day or nu:hl. interfering in
no way with the dress or ogenpation of dally life. 1
directions nccompany each one.  Every mall brings us
the most gratifying reports from thoso using them.

NOW OFFFEmE

Mention this Paper,
Having purchased the sole vight to introduce them in America, we | made payable to GEO, A, SCOTT, No. 842 BROADWAY, NEW YORK: or
will send them on trial, postpaid, on recoipt of §1, which will be returned | we will send them by Express, C. O, D., with privilege of opening and ex-
If they fail to relieve aftera reasonable time.  Remittances can be made | amining, but the Express Charges will add considerably to your cost; or

in Check, Draft, Post Office Order, Currency or Stamps, and should be | ask your Druggist to obtain them for you. Agents wanfed in every town.

THE AMERICAN SONGSTER.

The Greatest Novelty and Wonder of the Day.

Mado of metal, nh-lvl-rlnlml. The songsters are painted in a vari-
oty of bﬂqm colors in almost perfect imitation of life. They sing ns
cloar and Hiquid ay the best living song birds.  Are substantfally and
handsomely mado and finished, and not lable to get out of order, It
18 highly appreciated by ladies, who use it to teach birds to sing, It
supersedes the bind-organ, and when used near a bind it will induce it
to start up its bost notos Immedistely, Each bird Is life-size. 155]
Catalogue, 516 Nlustrations, by wall, five cents. PECK & SNYDER,
134 Naasau Stroot, Now York.

While the Itird sings, it
moves is month (or L)
atd iallin exact lmitation
ofa Jive Hind

Silver Finish.

APEREIIOTEIT R INSLLLPORERLALABAML OS2
2 J.AEAY 6,00 HB %
J. A. FAY & CO.,
(Cigoianati, Ohlo, U. 8 A,
Exolusive Agents anid Tmpnrters for the United States, of the
CRELEFPRATED

PERIN BAND SAW BLADES,

Warranted supeviovto all othervs in guality, fin.
b, vniformityof temper, oo general duvas
Uity. Ve Perin Sawe cotwenrs thyes odioary saws,

Gold, Silver, and Nicke! Plating.

| A trade easily learned, Costa littlo to start. The Flectro Pla.

ter's Guide, & 72 pp. book ; and Gold and Sliver, and How to
Hake It, a 9% pp. book, will be sent feve for 5 thres cent postage
ammn. Every unity will be given to persons desirons
of starting in this ness. Complete outfits from §1,

F, LOWEY, 9 Fleventh 8¢, Brooklyn, N, Y,

C7ATAL0CUES FREé TO_ANY ADDRESS
e T T O®
§-e of *\“@
= \'5 P Lt
r:m:D T SO
CRRRNEIBRNTIRNRN 205Ton

SPECIA LTIES,

WOODWORKING MACHINERY,

Of Superior Quality, for
'ABINET AND PIANO MAN'F' RS,

SHAFTING,PULLEYS & HANGERS.

P. Pryibil, 461 to 467 W. 10th St., New York.
ICE-HOUSE AND lH".FRl(H-,‘IM'I‘ﬂR.:

Directions and Dimensions for construction, with one
fllustration of cold house for preserving frult from
seanon Lo season.  The air is kept dry and pure through-
out the yearat o tomporature of 5 1o %', Contalned
In SCIENTIFIO AMERICAN SUPPLEMENT. 1186, I'rice
10 cents. TO be haa at this oMee and of all newsdealors,

In addition to our celebrated Wood Working Machin-
| ery, we have for sale a full line of Machinists' Tools,
Steam Engines and  Bollers, Steam ps, Colorie
Engines, Small Toc is, Snp;;lles. eto., ote. Address H. B,
:;ul'.'u. MACHINE CO., 95 Market St., Philadelphis,
A

= Patent for Snle.‘éell-teodlng Ment and Vogotable
Cutter. Address G. O. KEITER. Spring City, Pa.

MUSEUM CASE LOCKS . —See S01. AN, of Feb.
Sh. Recommendeded by Prof. Winchell, Stoers, and
Harrington, and used in University of Michigan Mu-
seum. ANDHEW CLIMIE, Ann Arbor, Mich.

Mechnnies Pronounce the lqanvd Bn;
Padlocks made by the D, K, MILLER LOCK OO, of
Philadelphia, the best that can be had. They are secure.

i 1 1 WOOD PRESERVED | - . UJ
The Tecm]ﬂ]ﬂgwa], Iﬂﬂﬂsma], aﬂd Salmary under the Thilmany Improved Zino Patent, warranted to O UJ. w 8 m
Inst almost indefinitely, at very small cost. Jt will not 5 0y | o
Mnse“m ur NBW Somn Wles sbrink or swell, avoids decaying. and proserves 1ron = m g [ #
alty, fustenings. Sea worms will not est it. Toughened by °a M (— Jos - :
The Technologieal. Industria), and Sanitary Musenm | the zino fiber throughout, it wears equnl to stone for = H -} P ) s ™
of sydney, Sew South Wales, will be glad Lo receive | ru\'umqenu. bridges, railroand ties, wharfs, roadways, | w %
Trade Journals, Price Lists, and Catalogues (in dupil- | fnee poats, stables, green houses, shingles, nhlpllmh}-r. | - '_ § S
oate); also, llustmtive Specimens or Collections from | 0te. (retaining the qualities of wood otherwise), For o .E [ﬂ - E
the manufacturers of articles Hkely 1o be useful in such rllnphlul and full particulars, apply to J, LORILLARD, wl = wd 4
& museum, especially for the following collections, viz.: | 'res. Manhattan Wood V'reserving Co., 65 South 8t,, N.X. | == .5 z m E
¥ Vosetatle Prodn: | == 3 HIHEE :
. Vegetable nots. —_— E
i Waste Products. ‘ THDB ! =t 3 G o — > S
;{.--d-. o Bt . OD E - u = d =
Lconomic Omology . K s I‘ - =
4. Eoor omie Ga\hcw-' Specimens l.e OF " c""‘s 2 : m =
. EIT:IIMIA.! } !uu‘nndlhm-luntu ﬁ =X s [ L
8. sanitary and Hygienie Applisnces and Systems.
%. Mining Engineering, )hchlnrr‘y“ " Price $9.00. ; E w
l.i. .)\.a‘nmnnl 'll'or-l-. A x’qi&lurn und M'A;‘.b.l‘mry
odels. Diraw «. and Descriptio L v - )
I Btboological Specimens. INDIA-RUBBER AND GUTTA PERCHA
B Artistic Workmanahip tn Wood, Iron, and other | Industries. —~By Thomas Bolas, F.CS. An exh ive

Meta's pa on the sources and manufscture of both Indis.
. Photographe, Electrotyre, Piaster, and other Re- = : Eber and gutta purchn. L The Sources of India-rub.
prodocticas of Art. !'l‘."‘ br({l .\lnnufn;tdure of Kllxtt‘vber. 'Hﬁbg\er-b?r:::
Vareels mor be sent to Messrs. Tribper & Co., 5 and slooo oo IN CASH is deposited in | Trees. Collection a Composition o abder Juloce.
WL U & o O < | Characteristios of Rubber, Contraction by Heat and
‘z;.n:sg.::h London, England, for transportation L | . bank sgainst any other | Oxidation of Rubber. Best Solvents for the Gum. 1L
CHARLES R. BUCKLAND, ‘ saw machine In America. This is the | Purifeation of Raw Rubber. How Rubber Toy Bailoons

~ectre are made. Rubber Cements and Rubber Gloves 111,
SYDXIY.Mh November, g, SO D€ Saxy. cheapest machine made, and warranted | Vuloanization of Indis-rubber. The Vuleanizing Heats

o= ers. Mixers for Rubber, Effects of Suiphur and other
| to saw logs easier and faster than any o Cold Curing Process. Sub-

F

VNANTED. - Sho Chemicals upon Rubber, -
ph birarm Bagincs. cun give fefcrunoes Addviss HOW. | Other. We are the oldest saw machine | sances which Dissoive and Injure Hubber. V. Specia
N G~ \ ™ y s v | firm Applications of Vuleanized Indis-rubber. Man ure
LAND BRIGGS, Hagedorn's Mills, Saratogs Co., N. Y. in America. Any prominent mer- of Rubber Thread. Iubber Tubing. Habber Packing,
chant will tell you we are responsible. 'l‘(ut-wrlk'li-i ::u?b«r 'l";')l:' It(l_lbber ;,wn.:l". ltn}t‘ylng

thmps and Print . ubber Cements, Fiates. 0
Bewure of infringements. Our circulars ber ¥ 'n(orr(-rvm! Goods, Kamptulicon. Hose Pipe Mak-
are free. Addrenss, Ing. Exportation of Vulcanite Pghxmry Wheels.

tout Steam Rubber Press. V., Ebonite or Vulcanite.
1hmlnl Hubber. Valeanized Ol Substitutes for Rub.
bor, Ivll“l';ld. \‘l'. (.i‘ulll ln‘-‘n l::umnnv;l-b proper-
| ties, mode of manufacture, and app ons. ‘This paper

Our- WELL AUCERS will bore u ocontains valuable Information concerning the nature.

| well 75 foet deep and 2 feet in diameter properties, and mode of working rubber. and is belleved

{0 be the fullest and most valuable paper on the sub)
: in & day. This would clear you 860 in a -:v'--': l-.:m::l. With {:Ju_r Illun’ul ullu. Cliﬁl"ll-fl in

| day. Bend for our Pictorial Catalogue. | 8 -’. \s.n- .\ulm")a\ :ru-v:‘.u{ \;c Nos. -z:g. 231,
U.'S. MANF'G CD., Chieage, JIL. | 2Rg$ou. Frice 10 cents hoh. (X0 be bad at. this bilvoe

i GOLP
b PENs.

PENCILS, HOLDERS, CASES, &o,

The Calli-Craphic Pen.

A GOLD PEN and RUBBER HOLDER, containing
Ink for sevoml hours’ writiog, Can be carpiod In the
pocket, Alwnys ready for use, A luxury for persons
who oare lnxmmur\'n thelr individunity in writing,

MABIE, TODD & BARD,
150 BROADWAY, NEW YORK.

United States Manufacturing Co,, Chicago, I,

PORTER MANUFG. CO.. Lim.
New soonomizer. Only portable made .
with return flve. 3
Absolute safety
from explo-
slon and
from sparks,
Sond Tour olrs. !
10 Porter Mg, :
'-",'.“ll," ™ :
cuse, N, Y ,u,\ "
G.Young Gen, * '

THE COTTON GIN, ILLUSTRATED. HAS
been in use 2 pumber of yeurs In the ( :
beas carned an enviabie ropetat) s
The American Nesdie Gin nnd
Qifterent 1o the ginnlog cylinder from the
i this pmrticular: the teeth are 1y med ¢
urvod, sharp-pointed stesl poedles, tes Agt, 420
Rrioly held In sections.  They sre bot ter for the purpose I 5 “‘. NS
mendsd than the teeth made on e disk of thin sheet o e b ol
stonl: Brst, boosuse
thero are 1o rough
g H’l.n A OF Beute ane-

otton *ates, and

on tl .
® u‘n'“.u I:lx‘.‘llif.::'., g Hend for Price: List,
Jeticat OUR GOODS Ak SOLD By FIRST.CLASS DEALURS.
:r'uuh- cotton from
s o send,  sooond, B ROATS - T
Uiough laving the ICE-BOATS — THEIR CONSTRUCTION
Y . "",‘." 'l.llur'.’.'l::-y‘ ,‘.', and managemont . With working draw RS, detndds. nnd
here is more space betwesn thet, thernby el dirootions in full.  Four engrayings, showing mode n}
te cmpnetty, ‘T'his has b vod (n numw ,',,.,',”.'.” ','"w conatr on. Views of tho two fastost hr-mflmu outs
PRt L cTiis hind bean o4 n numerou | rials used un the Hadson river in winter, iy 0. A, Horsfsl)
the 6otton through the eonaenter (s & contin . Passon ALE - Contalned In BCIENTIFIC AMBIIOAN SUP -
ar bat, which may be handlod from the gin to the ot regtile f'  Tor the fommion L cogtain
Without bons, | Ag & dee o (rom ¢ : f:v‘ : .,, prns reguiations for the formation of loe-boat of t
K’ZI': Y:u'-" and gives u greater yil] T A i Aw gin log and management of loe-bounts rice W e nts,
0 palierns, special MBtarial. mine o —e 't
l."'l in l."?' . the patent nad “'1 . ." . " will / "";’I:‘i‘ ‘ st ".V"\ “v (Jn ‘T'{ ""‘H. e}
s Dese ¢ manufactoring (hes ehines. | ' T — - -
gliered tor wie. Fon fiok thess marhi AL now MUNSON BHOTHERS. YIIITIIITIII Iy [
Inventon st Albany, N. Y. H. V. 8CA TTERGOOT e = ) P bt ALALS '

IR, 88
WP TUTES ‘."‘.1,'

A ~ - pre
AR TERTE SOLD, FARTNERS spcounp, || ] :

o ., waeTureeihy G parent
s £ 1 IUCH A It > ".'-v v AN ML TR Sheng g ) | :‘w ‘_"R.A .Q.' “ o "14

E 1M - vtz UTICANY.U.S.A. °| 206 WEST ST., NEW YORK.

PUMPS! PUMPS!!
FOR SALE CHEAP.

No. 0 DEAN PUMP, No.1 1-2 BLAKE PUMP,

Address WILLIAM BAXTER, 114 Liberty St, Now

York, whore the pumps may be seen.

SHORTHAND WRITING B od pawonally:
tenosTapbers furtisbhed busitess men without charge
for my servioen.  Address W, G. Chaflee. Oneego, N1

e —— ——

0 YOUR OWN PRINTIN

Presses and outfits from § to $500
Over 2,000 atyles of type. Catalogue and
reduced price list free,

ORI OOVER, Phila., Pa.
DRUNKSASEE DPUN Ty
ol

"
.y
goon, C. & A. K. R Dwight, 111, ooks #ree-

VIRGINIA FARMS AND MILLS
for sale or exchange. W\ rite far free calalopue.
B CHAFFIN & €O, Richmond, Vi,

. N,

VELOCITY OF ICE BOATS, '/'\ (;"OLLP,C-

) torosting lottors to the oditor of the BCIENTIVIO
'A:"l’"l""’l(‘"g“: on llu‘fqnnulluu of the llm“!l OF (08 boats, dee
monstrating how and why 1t i that those omit sall
fastor thun tho wind whieh prope's them. HHustested
with 10 oxplasntory dingrains. Contalned iy SCTESTIVIO
AMERICAN SUPCLEMENT, No, @104, e 10 eents. To
Do had at this oftioe and froni all swadenlors.

Leffel Water Whéels,

With recent improvements,

Prices Groatly Reduoced.
8000 in successiul operation,

Sent free 10 those interested.
James Leffel & Co,

Springfield, O,

110 Liberty St., N, Y. City,

,"‘“"‘-"l‘l(ll'. SALE.-Large Brick Shops,

~ “r Ing over B0 will be sold  The most oconvenient snd »
f p ooonOmlen)
A f 4 of the Kind In Canads; rare  Mall, and oxehaneed or relurned if n‘-':'..“ :::1 wrting.
Ao tering mnchinery manufso. Hustrated ciroular. :
f IOH
»r ont

Yor Tall desoription

HNTED, Wire Fnaine. Works READERS’' AND WRITERS’ ECONOMY CO.,

45-33 Franklin Streot, Boston; 4 Bond Street,

pachinery. with 0 borue-power THE PERFECTED STYLOCRAFIC.

ikt e e A e

New Yorks 38 Madison Street, Chlcagos

g -
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IMPORTANT BOOKS

Mineralogy, "lssi;ing, Mlnlng. etc.

s T A
T oo o o | apwnh " Ol uo&
G, ".f‘".-:ss-;..."é‘-“f i
oc—am-nam '!rono:-. yA.Xd:’n X

'I'bu\n 'A
um%m"ﬂlx-

e, u:? ]

unp‘ : 9 short met,
-ﬁ&w lauoe::hn::
!hmi

L&a— mm Or,
“"&.ﬁ‘ %E-*—-hf e
ﬁl,\ldm

mmm i
Ining and M
rmy -fr u..ﬁ.m"‘&“\m. Including numm?

ut sunr and Gold. Part 1, S\.ucr
W ‘or.—\ Innd-uook t Mineral A
o ) n{hu';:.l"lﬁ'nnnud

n!‘»'o«m

1ng

or nnr of onr booh nnl by mall, lm
ot the publication prices.

HENRY CAREY BAIRD & CO.,
Publishers, Booksollers, and Importers,
WALNUT STUERT, PHILADELYIA,

NEW

Pipe-Threading
Machine,

THE | X L,
or hand or power.

Pipe Cutting and
fllrp:lﬂlnu‘\ln-
Ines, 1nr l'lpe
il use,

clalty.
y D.Qll‘\l)l»RS’ '

SONS,
YONKERS, N. Y.

Scientific American,

109

ROCK BREAKERS & ORE CRUSHERS.

mﬁ ufacture and supply st short notion and lowost mtos, Stone and Ore (rushiers con-
mnlm olnvmunmlowl!l!m{lln lA‘llﬂl’ll'Mmll fnsued to Bl Tune 15th, 184, togoth-
or with Niw AND VALI'AIII Illln'mwMI NTR, for whivh Lot atent were grinted May 1th

nd July S0th, 1940, [to Mr L. Marsdon, All Crushors supy 0y unure constrooted under
ﬁ:ﬂ superintendence of M'r Maradon, who, forthe past tifteen years hus been connected with
the manufacture of Biake Croshers

In this country nod England
FARREL FOUNDRY

‘\\l) MACHTY
Are the best In the world for Boller Feeding

FOUND "

SRUBBER BACK SQUARE PACKING.

BEST IN THE WORLD.

i

5 OO Munnfrs., Aosonin, Conn,

'l‘lll’. STEAM PUMPS MADE ll\

VALLEY MACHINE CO.,

EASTHAMPTON, MASS,,

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.

part of the packing which, when In use, Is in contaet with the Plston Rod.
lc :nh:‘l 'Mgl'i le‘epn th:‘ part I agalnst the rod with n‘nmdnnl pressure to be steam-tight, and yet

."’l!ui"l:: Is mdo In lengths of about 20 feot, and of all sizos from ¥ to 2 inches square.

JOHN H. cnnnu. Trens. NEW YORK BELTING & PACKING €04 57 & 3 Park Row, New York.

W. C. WREN'S

Manufactured by

D. 8. CRESWELL,

Eagle Iron Foundry,
S16 RACK 87T,

PHILADELPHEIA, PA.

THE BLAKE “LION AND EAGLE" CRUSHER,

A patented Improvement of the former ' New Pattorn' Blake mnchlnn
Has much greater efficiency than the old. It requires only about half the
power to drive. and is tnmlnmed at much loss axpense (Lho sixo most used
\u-lahln: several thousand pounds less than the unimproved machine).
It rc&:‘n leas than half the time In olling and other manipulation, and
half um expense for mxnln ddress

E. 8, Blu\lﬂt ¢ 0., Pittshurgh
sole ¥

roprictors an
SURFACE FILE HOLDERS.

By thelr use n crooked file may be utilized as well o4 0
slrn!a}l’n ono, and both are made to do better execution in
rosd surfaoes than has hitherto been possible.

No, l holdn nm 12 to 14 in. long. Price 75¢. ench,
No. " Price £1.00

d ﬂlnunlurlnror-.

ROOFINGC.

For stecp or flat roofs,
at one-third the co-t of tin,
Agonts Wanted,

froul b
16in, * 00 etoh. Clroulnrs and sumploes freo

For the tnde uenll Manufactured only
by the NIC OLSON F1L dence, R. L

NO MORE USE FOR OIL ON MACHINERY

EEL,

e

CLARK'S RUBBER W

¢ Lubricating Compound, manui’d by HOL LAVD s
& 'ru MPSON, roy. N, ‘Avolds hot fournais. This wheel Is the et now
¥ ‘.lnmlmus wmd fnruulogu of Grease md t,uu in the market, and is attract-
or all kinds of machinery. Ing the attention of large

50 THROMOS, numoe In new type, 100, by mall.
Agta, Sarples, 100, U, 8, (‘Alul( ., Northtord, Ct,

$55 66 les worth $5.00 freq.  Address
H.G. lﬂDlﬁOU &Cu 10 Bare! yﬂlrt-ut Now York.
ERICSSON'S NEW MOTOR,
ERICSSON’S

New Galoric Pamping Enging

DWELLINGS \\Ii ( OUNTRY SEATS,
ylut chupeu and mu-t economical 'rnmplm: engtne
Any servant rl un opeme
lmly . Send

DELAMATER IRON WORKS

C. H. DELAMATER & CO,, Proprictors,
No. 10 Lortlnndl streel, New \url., N. Y.

BRA wo-cor.vn.u: CONN
co PPE R MATERIALS FOR METALLIC.

Agouts’ profit per week, Will prove
it or forfelt SMND 0. Outfit nnd Sum-

IN :-.(:Y-A”'"“u.-‘-.' A ,L»-A" BLANKS

$5 10$2

SCIENTIFIC

perday at home. Sar
Address Stixsox &

AMERICAN

E.Io- worth $5free.
0., Portland, Me.

SUPPLE-

MENT. Any desired back number of the SCIEXTIVIO
AMERICAN SUPPLEMENT can be had st this ofice for
10 conts.  Also Lo be had of newsdealers ln all parts of

the country.

Sualts, Pulleys, Hangers, Eit

Full sssortment in store for immediate delivery.

\\\l7 SELLERS & €O,

3 Liberty Street, \-w \ork.

23 Slzes of Direct, 24 ‘I‘lrv- ol
Ballers, nud the best Tudirect Ra-
dintion,

Sund for ciroulars,

EUREEA STEAM HEATING CO,,

ROCHESTER, N, Y.

“The 1876 InJeqtor

Durable wnd l'.-

Send for 1Hustr
Wl ‘I I.l,ll(‘ A Co.,

WY A HIARRES,

equl

Simple
Yalves,

PROVIDENCE, B, L, (FARK STREET),
u.. nule ~-uu Vest from station
funl ny Ouly buildery ol the

HARRIS- CORLISS ENGINE

With Hurris' Fatented hpravements,
from 19 to 1LOOGO 1P,

85 ¢«

H. N

366 7.~

FOI'R

\IIIH' MOULDER, WITH Ol

LEVYI HOUSTON, Mam

Woop WORKING

. " l: sk
Maltonwe

| strength, tonghness, and darmbility

Pond’s Tools,

the great saving of floors,

Enzine Lathes, Planers, Drills, &¢. x,':.l.fhn,‘l-” t:l:u lcig‘:? o’;n::i:‘
DAVID W. POND, Worcester, Mass. wheel

Adapted to all purposes,
viz., warehouse trocks, plat-
form trucks, scaies, baxes,
baskets, and hesvy casters,

HOW TO MAKE A TELESCOPE —BY
George M. Hopkins, Directions, accompaniod by o cOm-
plete set of working drawin s whereby any person may
easily construct for himse t =mall cost, an effective
telescope, eapablo of giving lu possessor a great deal of For full particulars, address
cn’uymenl and knowiedge of n-lnmnmy 1llustrated

with 7 figures of dotalls. drawn to e. Contained In

Sexe ot asnnicas s o aye e | Q. P, CLARK, Windsor Locks, Conn.

10 ¢ r-uu To be had st this office aod from all ne ws- |
JOHNR.WHITLEY & CO.

ste e l caStl n gs Firae oiams A Ronte 1n Tt Drieipal IAquetrialand neTicar

First-class Agents in the principal Industrial and agricul-
From ¥ to 15000 1.

tural centers and citles ln Furope. London, T Poultry,
E.C. Paris 8 Pace Vendime. Terms on A|-|-Ih ation.
J. B. W. & Co. purchase I'aris goods on commission at
shippers' discounts,

welght. true to pattern, of uncqualed
150006 Crank shafts
and l"‘ll'ln‘lr Wheels of this ste el now running prove
its superiority over other Steel Castings., Send for
circular and price list,

CHESTER STEAL CASsTINGS Co, T Library St., Phila, Pa.

ICE-HOUSE AND COLD ROOM.—-BY R
G. Hatfield, \WHh directions for construction. Four
engravings. Contained In SCIESTIFIO AMFRICAN SUP-
llt"'\Y 5" " rice 0oents, To Lo had at this ofice

~ “RELIABLE”

I} Enginos a complote  sucoess,
Prices still 0 por cent. below
those of other makers. Un.
oqualed for eMaency, simplicl-
ty.and durability. Prices from
20 for 10 H. P, to NN for )
IL P, Al complete, with Gov-
ernor, Pump, and Heater

SO0 & o,
Baldwinsyille, N, Y.

BRAss

JAS MURDOCK YR

OPPER. 3!

“LVER'..

The BELMONTYLE OIL

Prevents Rust. Tarnish. ete., on Firearms. Ma-
chinery, Tools, Cutlery, Safes, Saws, Skates, Stoves
Hardware, ete., injury to the polish. In use
over 10 years -unx-mluh sawples 50 conts
three for $1.00, sent froo of expross, Send for circular,
BELMONTY LE OF1, €O,

BOLE MANUFACTU RERS,

130 Frout street,

New York,

New Styles, Pe |fun od Motto, Moss- Rose, Violet, Ju-

S g
1 |un\-.| ‘ards, name on, e, Card Milds, Northfond, Ct,

S|
I=

ol

"IID PFARD'S CELEBRATED
§60 Serew Cottinz Foot Lathe.

Foot and Power Lathes, Drill Prossos,
Scrolls, Clreular and Band Ssws, Saw

Addross 1..r.n ula
HEAL l»

HUB MACHINFRY ~HUB TURNING, HUB MORTIS-

ing. and Hub Boring Machines, Send for price list and tachments, U hucks, Mand s T
circulars. DAVID JENKINS, Shoboygan, Wis, Detlls » { -nlu ™ .-‘:x.-“:x.-m:-fl‘.:
s . B - > W Vea P - — oy Oof ontots for amatours o
I'HE BLAK} Il{\\.\“llllli AN EX alneony
planation of the bsoure parts of the microphone I, 1. SHEPFARD & CO.,
and of the moth showing it 1.~m~, when such S, S8 S5 & & West Front Street,
exist In I, and f tn method of loonting tho .. Clucinuntl, Ohlo,
fauity spot. Ik vl.pu” 1.m v-|||uu How (0 put — —
up new microphones W Lo discuyer fanlts and how
G remedy them. 1ow (0 djust. Coutabued i L1 MACHINISTS’ TooLs.
TIPIC AMYMICA "I'I:< 1) I'vie WO
centa, To bo had st Liis ofllos .‘.1 l moal news |'. alers Sond 1 er:\'“?K;- I|\u;un\|‘|- PATTERNS,
Beod (or no Uatmaiod oalalogue,
Soamw and Hamd l wer Auto-
ELEVATORS it | toh Doors CLEM & Lalhpg. Plﬂ”ﬂr.‘. Drf”?. &C.
MORSE, 411 and 4 erry + Phillnde u‘m Ma NEW HAVEN MANUFACTURING CO,,
New Hlaven, Conn,
WFERRY & P
Y& Works | mlle
N STRATEOw 1 TELEPHON Price 84 1ty
(¢ )( seRl”F ‘-4/ Clroulars troe.  ¥lorcosn & Co., Mallet Creek, Olilo
u l"’_—] 1 ORGAN b Ll - "l < Il; 32 ‘lup-
B e c H » Paper fire \ddry
Q 24 Ha Pl ~nn) W\ sohington N 1

INNTEIATY,S
I‘OR 1581 Fo,

bk

D. M. FERRY & CO., Detroit Mich.
M. Srexe
Wash'n “( °

e RSB OINEE
'MACHINISTS' TOOLS.

The attention of Apchiteots. Engines
, LATHES, PLANERS, DRILLS, Ia called 10 the grea ..‘.‘-,,.‘.:.l.,'.‘.i',‘"."..T.'.'.‘.‘.,.'.'“""""
- ) : . : TR UL
Gear Cullers, Shaping Machines, 11 1s betioved that wore ownor fully aware of the el
. e Hforan. o oost whioh now s brtweosn v and
od. the former, in wany « o ")
ORE CHUSHERS, thereby aving inews and o « N
. - ipllom - . 0 ney v f o [ 1 "N
st 1 COULD & EBERHARDT, " information Darniahbd to srohitoets ln:'u,»"l-

NEWAKK, N J. and Buliders. on applioation

’Pat. Grate Bar,

Applied by ordinary workmen |
T.NEW,. &2 Jolm Street, Now York. |

manufacturers on acconnt of |

Boms’ New IRON BLowsn.

' POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS

FEWER PARTS THAN ANY OTHER BLOWER.
P. H. & F. M. ROOTS, Manuf'rs,
CONNERSVILLE, IND.

S. 5. TOWNSEND, Gen. Agt, | § Eorind!, St

WM, COOKE, Selling Agt., 6 Cortlandt Street,
JAS, BEGGS & CO., Selling Agts., 8 Dey Street,
L@~ SEND FOR PRICED CATALOGUE.

|

PATENT

OLD ROLLED

SHAFTING.

The fact that this shafting bhas 5 per cent. gronter
shre b, o fner gnish, and Is troer (o gauge, than sn
other In use renders it undoabtedly the most economiend,
Weo arn nlm the sole manufaet arors of the Cr L KAT D

[ COLLINE PAT.CorrLiNag and furnish Palloys, Hangors,
oto,, of the most approved nl{lm- Pelco st muiled on

mppflmllnn Lo Es & LAUGHLINS,

Try Stroet, 24 and 34 Avenues, Plittaburg, Pa.
190 5. Coanal Stre ot, Chilcaga, U1
¥ Stocks of lhlq shafting I store und for sale by
L EE, DANA & FITZ, Bostin, H&u

(.m Placeo lm-ry Awncy meo tmmbem SL. NoX.

50 L(llnqmphal [N lromo (‘nrd-. no ! l)lke. loc.
Name in fancy type. Coxy.CannCo, Northford, Ct.

|

WITHERBY, REGG & RICHARDRON Manufacturers
of Patent W ood Working Machinery of every deserip-
tion. Facllities unsurpassed. *hnp formerly occupled
byl Bml .tw 0., Warcester, Ma *end for Catalogue.

u-l l--nfd. TRA[ TWINE'S CIVIL ENGINEER'S
oJ POCKET BOOK, l'ustruted with @0 engravings
from original designs. Fourteenth Thousand. Revised
and Corrected. 16mo, 118 pagos, Iud gt edge. Price
$5. Malled on mipl of price, E, Claxton &1 o, l'hus.

ENGINE AND BOILER WANTED.

{ The WINSTED HOE CO,, of Winsted, Conn,, will put
nnew engine and Boller of 0 to 10 H. I, noxt May, zmd
| solielt pru;mula trom bullders thorefor.

' The Phosphor-Bronze Smelting Co. Limited,

New Offices and
Salesroom,

512 Arch Strest,

2, PHILADELPHIA,
e / hict- PA.

PHﬂSPHﬂR-BHONZE

Wire, Rods, Sheets, Bolts, etc.

Pamphlets and Particulars an Application.

THADS
‘EauYn

((I (

OWNERS OF THE U. S. PHOSPHOR-
BRONZE PATENTS.

Sole Manufacturers of Phosphor-Bronze in the U. S,

SAFETY HOISTING

Machinery.

OTIS BROS, & C0., No. M5 Broadway, Now York.
nl | o |ll‘R t\ I‘l"('l&.

Sue -nl Mito PECK, Manufacturers of
l'}( l\ S PATENT DROU PRESS,
= 11 Regular s'zes. Hammeors
. from X 1o 250 In Drop
and Machine Forglogs
Drop Dies
Address Temple
New Ha e L0

-

Place,

$12a day at home easlly made. Costly

$1 AW }?EK
“Address Tuue & C¢ Oy \u Justa, Me.

The George Place Machincry Agency

\lnrlﬁnrry of Every Descr lKIIon.
121 Chambers and K8 Roade Stroets

CENTENNIAL AND PARIS MEDA LS,

Mason's Friction Clutehes and Elevators,
*New and Iniproved Pstterns.
BRI.U.S A

TOLNEY W.MASON & OO, Providenoe,
Steam Fitters'& Plumbers’ Supplies.
ALBKRT BRIDGEN 48 Corthndt fareet, et Fork:

Do Your Own Printing $3zssess
ManufMmeturers, Take Notice.

Sold-tnbar g -I«. W M et u.u- . ).q
l We have opened & large store in one of the best loos-

York,

Day Ave v Apaying boilneee
" .|-...... e o
otalag ede, Pager. &

e (
o b Masatant uvv uun AHL ln-h.. Lames

| T young. Girvaty

\
| thons i thils vity, for the salo of mschinery and toos,
nlso mﬂl and mllrosd suppbies. If you desire an active

B0d respoasiide agent Tor the sale of your goods sddross
" IL- MITH MACHINE (0. w M
phu W (Works st smithville, N J.’AJ" FRna:

UNIVERSAL GRINDER.

These Grinders consist of & nﬂm of dlnk- with bevel.

e of on ressonable
-uluw with um ru
Ofice, 3,

!

od ediges lockod together on » shnft nvoive
wanl eaoh other at differont mies of ....-J Thoy m.:
bloe streowth and dumbility. No frietior : honoe no
"-‘-:l. l"n.a-y will grina nllnlllulo of G, also
ooks, ros ¥y psin riestone, vl

Hriek Clay, 1~-:£ Rubber, Bone, () "h&'.nﬂ..b
Cotton Seed, and sny number --' articies In use by
wanufmoturers and an These 2% are alo-

ﬁ"?ﬁ'{%
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Scientific Amevican,

(

(FEBRUARY 12, 1831.

Tlll

New York lce Machine Company.

21 Conrtland St., New York, Rooms 34, 55,

LOW PRESSURE BINARY ABSORPTION SYSTEM

Muachives Making

ICE AND COLD AIR. ;

Low Pressure when running, No pressure At rost, Ma.
chines guarntood by C. H. Delamator & (o

BARBER BIT BRACE.

Hereafter every Bit Brace foun d in any market with

Jaws as showa 1n l‘r shave cut, and beaning our ’
pame. will be made of Rolled Steel and heavily
Nickel Plated The Head is of Lignumvite, and I
the revolving Hand plece of Rosewood. Tt rlu

are Of forred and tempered Steel, and will ::I
themsel ves to any shape tool tang, roun ]
fat, and b 'll(pl'ul\\-x'hmnl; . ;
made with a Ratchet Attachment it will
whiere ahere is not room to rev Ive t! !
sligh xl ok and forth motien driving the bit in orcat.
We formerly used Iron Jaws, which wore out.  All
such we will now repl ace with Steel, sending them by
mail prepaid on receipt of g5 cents. They are all one
1 will fit any Brace which we ever made.  Our
re forsale by nearly all Hardware Dr\ltr
-hn\( have them in stock will furm
hler\mcr 5 to 83 ;q-U
old for less money; but (ln is th
in market; and one of them is worth
¢ kind. Save this notice as it may not

 MILLERS FALLS CO.,
74 Chambers St., New York.

Manufactarers of Papier Mache

throsghout the UNITED STATES are requested to
sond thelr nddress to Hm advertiser

1 Inten 1 having BOXES for n..mlm COFFEES,
TEA~, BAKING POWDERS, ETC,, of which a
\-u ange quantity will be used, made out of PAPIER
MA F.

lhl- lm‘ hus lnu| patented In thoe UNITED
STATES, sLAND, GERMANY, and
FIRANCE, \mlr« L)

GEO. F. VOLKMANN,

502 Sutter Street, San Francisco, Californin,

E lE sc 0 P E Spectacles, “-Invv wters, Ther-

mometers and Compasses, 1. & J. BEC K., Man.
ufacturing (tl-ml-n« Polladelphia, In s Send
for Nlastrated Priced Catalogac,

Telegraphy.
The * Morse ” Learner’s Instrument and outfit com-
lete, Battery, Chemicals, Wire and Hook of Instruction,
te.  The vers best. Complete, $0.30. J. 11, BUNNELL
& LO lelmnph ~nppum.!l' l.u»«rly Stroet, N. Y,

YOGARDUS' I’\'l‘] \'I‘ U\l\l RSAL EcC EN-

2 TRIC MILLS—For grinding Bones, Ores, Sand, Old
Crucibles, Fire Clay, Guanos, Ol Cake, Feed, Corn,
Corn and Cob, Tobaceo, Snufr, Sugar, Salts, Roots,
Sploes, Coffee, Cocoanunt, Flaxsecd, Asbestos, Mica
efc., and whatever cannot be ground by other mills,
Also for Puints, Printers’ Inks, Paste Blacking, eto.
JOHN W. r||n.\|.~u.\, sucoessor 10 JAMES B GAR-

.;n

any Br

Microscopes, Opera Glasses,

DUS, corner of White and Elm Sts., Now York.
DICKINSON'S l’l()\l-.l' .

M1l Stone Dismond Dressing Machines and Dlamond
Pointed Tools. Simple, «fective, and dwrable. Also |
Black Dismond or Carbonstes, shaped or natuml, set or
unset, suitable for ail kinds of Stone Dressing, Rock
Boring. Truing Iv.m-rr Wheels, Grindstoncs, Callender
and Porcelan Rollers. or other mechanical purposes,
Diamond Carbons. with sharp cutting edges, for Ihnumg
MUl stomes. $2 and upwards. Dimmonds reset and sha
eoed. J. DICKINSON. & Nassau Street, New Yorl

———
NEW YORK BELTING AND PAC KING

LOOK FOR OUR STAMP

on the goods whenever you buy

-
| BELTING, HOSE, or PACKING. |2

37 & 35 PARK ROW, NEW YORK. '<

F. SlVlLLA PRATS,

AGATENT AGEN T
vlumm. :PAI\ % %
T FRIEDMANN'S PATENT

EJECTORS

Are the cheapest and most effective machines
In the market Tor

Blevating Water and Conveying Liquids|

from Mines, Quarrios, Ponds, Rivers, Weils, W )
for use in K. R. W ater Stations, Facte vri’- vl"(k‘.“l;lh
are aplendidly adapted for conve Ying liquids in Brew-
eries, Distilleries, ~ugar Kefineries Paper Mills, Tanner-
les, Chemical Works, ete. Send for llus, catalogue to

NATHAN & DREYFUS,
Sole Manufscturers, NEW YORK.

Mill Stones and Corn Mills.

Weo mske Burr )m istones, Portable Mills, Smut Ma.
Water Whoels, Pulle ¥s, and
1to Flour Mills. =end for

J. T. NOYE & SONS, Buffalo, N, Y.

Worling Models |

And K x|- rimoentul \Iu: hinery, Motal
orderd WIS, 0 Contro ol 8 ¥.°

HW.JOHNS

ASBESTOS

LIQUID PAlNTS ROOFINGC

Steam Pive & Boller Coverings: Steam Packin y

Mifl Board, 5».\“ ing. Fire ﬁrm,i Costings, '
w [res pirms

H. W.JOHNS Mrcco b/vmlmuluf N.Y.

NV .!lin.)

YHE * Scientific Amorican rinted with O
D TOHNION e L ith CHAS,
bard Sts., Phlladuiphin, and 50 Gold St

NOUX-HOCHHAUSEN ELECTRIC CO., CATA_LOGUED

AR
[ELECTRIC LIGHT.|

Offor thelr maihines for siogle and sories lights, wagant-
ing thelr stiovesafal operation, Refer to

Contemplating the purchnss
should examine the working of «

of now Dynamo Machines
wir machines nt Messrs

Electrotypers and  Electroplaters | ..., o sowiva saxoracronmns anr o

\H\}\l I\ lllllll l“ SPECTIVE LD

SHOWT. ARE HEADQUARTERS

trom Mer, Coney Ialand, 9 Machinos. Harper & Bros., Applétons, Methodist Book Conoern,
Pas) Daver, " L] ' Am. Trast Soclety, Craske's, John Matheows, Ralsbecks w ' R : R o
Mossrs. B Ridloy & Sons, . . & Smith & Wesson, Groene, Twoed & Co., Ransom, Little- . IAZARD MANUNG, CO.
Rogers, Peot & (o, 6 ¥ S feld & Rathburn Stove Works, Scoville Mfg. Co, dno. | . o xw'\ll'ﬂ'\ At 87 Liberty St.,
Y. HeraMl, #tern Aros,, \l H \l'--cn Huyler's, Booth's § o oll Cutlory Warks, snd Five Hundred othiors whoso
‘l",h‘:‘c‘;:iru:l:.\"\ Co., whore their machines can be seen | ek will be ST¢in (0 (hiose 1 fhierest. PLUM 'l"n &' SAN |TAR' coo DS
OF \ll KINDS
~ OFFICE AND SALESROOMS, 221 EAST 20th STREET, NEW YORK. THE 3, 1 MOTT TROS WORKS,
Nos, S5 nud 90 Beekmnn =i, - New Yark,

SEND FOR CATALOGUE,

WILBIRAHAM BROS.

‘ 8 Frankford Avenune, i

e Assorted S

ROl LA DELPHIA, A,

Patent

GHAFTS pULLEYSHANGERS

IH("\\ \. n7~“| Lewin St New York.

BOILER COVERINGS.

Pastiec Coment and Halr Feit, with or without the

““AIR SPACE’’ Mcthu
ASBESTOS MATERIALAS.

J S PFPURNACE €O,
e aaxen suowen. | s AL Ak HOISTING ENGINES,
R & Gooll Desiin soul Materia), Very | 0. £33 Kast =3 New York: No. @0 Market “t. 80 | COPELAND X BACON,
effictont I action, With the special nd Lcuis; Xo. )% recond BRIImore NEW YORK.,
ntagea that they ean be connected
| ".'".'.".'.'..‘"..'.'T Tt B, ol o THE DEANE STEAM PUMP.

DEANE STEAM PP COMPANY,
New York, Holyoke, Boxton,

MECHANICAL BOOKS

sond 10 -‘r.' fv ';\l'\lll.m of Books
Muohinists nr
D. VAN \|l~l l( \\ll L3 Mureny St New York,

VERTICAL STEAM ENGINES.

NEW YORK SAFETY STEAM POWER CoO,,
30 Courtlnnd St New York,

Al TEEN

P ekl AT RPN KORTING'S UNIVERSAL INJECTOR
' John Street. nand Foot of B th Street, New York, will Ift water 26 'Hl'l No n"ljn-tllu ot for yarying stoam
AN OONDTOT OV E QS I55= Sowing deat ol ”\‘;'l"l' 16108 1ibe , Now ¥
NON.CONDUCTOR  COVKMINGS, Fyrometers, foferfum,d | ATMEAE e m new vor
y b or F s, Superheated Steam, O = s, ol
RAYMOND M'F'G CO. l“:ll—:_‘\"‘l(\' W. BULKLEY, Sole Manufacturer, BRAD'.E' 8 GUS'“O"ED HAMMER
G122 W ""' 32" Stw 108 Liberty St., New York. 148 Broadway, N. Y. A pprosohes the nearest Lo the notionfof the Smith's arm

Before ordering

us for esévmates.

and. samples.

4%

engraving of any Rind, send 10

We have the largest

engraving establishment n the. world, and Z/ze best

Jacilities for doing work

and cheaply.

/ the best quahty, qwc/e/v

PHOTO-ENGRAVING CO.
(5; & 6g Park Place. New- York.

A NEW TREATMENT i et i
ronch Ny nin o
endache 0! nmatism,

In, I

HAS EFFEC
nttrnctim' wi'('l ntquEnSunBY e
}Yon. \\m D. Kelley, T. S. Arthur, an

nu].ux'sl

IS ST RONCL

- tained by this new treatment seem more like miracles than cas
hmhn" " Arthur's Home Magazine,

['lFlllN_ results of this treatment.™—Boston Jowrnal of
EATMENT confains two months' supply,

THE OXYCE
i &

OME TR

bility s hcurulum. Khe

an I Chronic and Nervows Disord,
ACTS DIRECTLY upon the mnt nnn‘ou.n and organic centres,
and cures by a natural process of revitalization.

TED REMARKABLE CURES, which aro

John J.

whom we refer by
ENDO RSE

* There i= no doubt a= to

d full directions for use.

ble cures. Write for it. Address

Drs. STARKEY & PALEN,

pfmulum
“We have thé most unsquivocal

testimony to its curative power from Jnany persons of high character
and intelligence"—Lutheran Observer,

Heane, Bishop of
d others, who

“The cures which have been ob.

patural
gennine.
mmeree,

d-e on Compound Oxygen, giving the history of this now
of most remarks

ADMINISTERED BY INHALATION. 1o on

d 111l Cirard St., Phlladelphla. Pa.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

\\’ B. FRANKLIN,V. Pres't. J. M. ALLEN, Pres't,
J Il PIERCE, See'y,

proved Time
vul]h Safety

7. Bewnre of Infring
ments. This Instrume
is supplied with 12

{;r 12 different statiorn

ioying night |

w-lt hnn n lN nd for cir-

culars to E.IMHAUSER

P.O. Box 305, 217 Broadway, New York. 3
FOOT PRESSES. 3

STILES & PARKER PRESS CO,, Middletown, Ce

The Ashestos Packing Co.,

Miners and Manufactarers of As shestos,

BOSTOIN, MAS L=
OFFER FOR BALE
l'\TI\’l'Hl ASBESTOS ROVE PACKING,

WATCHMANS IM-|
Detector, |
K L

onn. |

lUPRIGHT ‘DRILLS

SEND FoR
GIRGULAR

H.BICKFQORD G&remnat@

THE

HOWARD MANUFACTURING CO.

Manufacture and Introduce

Patented Novelties

AND

YANKEE NOTIONS.
THE LATEST NOVELTY.

f any Hammer in the World
BRADLEY & COMPANY, Syrncuse, N, Y,

SHAFTS, PULLEYS, HANGERS, &o.

. PRYXIEBEIXE,
461 West 40th Street, New York.

CELEBRATED “RED STRIP™” Bl:l.'l‘l.\'l:;
RUBBER BFLTING, PACKING. AND HOSE.

THE GUTTA PERCHA AND RURBER N'F'G6 CO.,
23 Pnrk Place, New York.

MACHINISTS' TOOLS AND SUPPLIES.

H. PRENTISS & COMPANY,
14 Dey St. (l' 0. Ilm\ .}.102). New York.

A’l‘l-\'l" \AI-I'.TY JE\\ EL C \-F
Having Double Lock. Can be made fast to dress- S

ing case or trunk. Lined with silk, satin, velvet.
Beautifully finished, 4 sizes, $0, 85 £10. £12. Sent
C.0.D. Frothingham & Emery,2) Vesey St., N.Y.

BOLT CUTTERS and SCREW CUTTING MACRINES,

HOWARD TRON WOREKS,
BUFFALO. N. Y.

FAIRBANKS® staxvaen NCALES,

Manufactured for every depariment of trade. The
CHEAPEST SCALE manufactured, nnliu- considered.
THF LARGEST SCALE FACTORY IN THE WORLD.

AIR ENGINES AND ELEVATORS.

SHERRILL ROPER AIR ENGINE CO,,
91 & 93 Washington St., - New York.
THE NEW REMINGTON SEW l\(- “,\( Hl\l-.
Haus all the Intest lmpr--\vmrnln Easy apd quiet run-
nlm: Buying agents -nnlnl Address SEWING MA-

HINE DECARTVENT, E. REMINGTON & SONS,
\ Broadway, New York.

Rock Drills and Air Compressars.

INGERSOLL ROCK DRILL CO.,
1 1-2 Park Place, - - New York.

. Lehigh Valley

| EMERY WHEEL C 0.. - w tl-poﬂ. Pn.

FILES, DRILLS, CHUCKS, VISES,

TAPS, REAMERS, STUB TOOLS, Xe., &e.
GOODNOW & WIGHTMAN, Boston, Mass,

Metaline and Star Roller Bush Tackle Blocks, &

BAGNALL & LOUD,
llo-ton. Mn--.. y and 33 South Street, New York,

Bt EAGLE ANVILS. 184,

Solld CAST STEEL Faco and Horn. Are Fully War
rnn(ml l(omll Price, lu ots, per Ib,

DOUBLE SCREW, PARALLEL, LEG VISES.

Made and WARRANTED stronger than any other Visa
by FISHER & NORRIS only, Trenton, N, J,

:‘_‘bm;'}mm's. IT) BRACE

Brass Cocks, Valves, and Fittings.

’ MeNAD & ll\ul.\\ \l\\ G Co.,
.w John Street, - New York.

EXETER MAC HINE \umh:._'a
Manufscturers of
Steam l.uglne-, Blowers, and
Steam Heating Apparatus.
50 Fedornl St Boston, Mass,

DADDOW & BEADLES

MINER'S PAT. SQUIBS for BlASTING

7 PR ST Mfd. by Miners® Supply Co., St, Clair, Sell Coo, Pa.
: “  MILL BOARD, ‘Steam Engines & Mining Machinery.
F ‘O SHEATHING PAPER, l BECIETT & MeDOWELL,

:: e FLOORING FELT. ‘ |17 Convtlund Street, - W York,

CLOTH,
COLUMBIA BICYCLE.

The Moyolo bas proved 1tsolf to bo
,nunmu- nt, practionl rond vohicle, snd
ho number (o daily use s m Aty fn-
oronsdng, Professionn) and f
mon
wl Joln I|| benring witness Loty mord s
send 8 cont stamp for ¢ nluh Wue with
prico list nlnl full luf armntion,
POPE M ITG Co,,

Wn Waos muyl n Biroet Boston, \Iu—n

Temandton: | T E L E P HON E jid Hutto) supston

JONES & BIRO., CINCINNATL 0.

quninoss |
seokors nitor health or pleasure, |

|

1

Mirror, Pin Cushion and Tape Measure,
PRICE 25 CENTS,
A libornl dis-

Sample by mall on recelpt of price.
count to the trade.

HOWARD MANUFACTUR]

Box 2205, New York.

Pictet Artificial Ice Co., Limited,

P, 0. Box 8083,

NG

<oy,

142 Greoenwlich St., New

Guarantood to be the most qfieient and econoniio :h

existing Ice and Cold Alr Machings.

m‘ o
of al

| The Greatest Rock Breaker on Earth.

| & pity, o ton n mlnn(o Ml llndn of Mining Machin-
[ orys Sond far ol ula. GATES & SCOVILLE
Fiton Wollthk®, Uhltago, Tii.

STEARNS SAW MILLS.

Sow M Machines, Boilers, nnd Engines,
STEARNS MANUFACTURING COMPANY, Erle, Pa.

PRINTING INKS.

The leading Porlodicenls, including tho SCIENTIFIC
4\ MEHICA lu -rlnl s with our Inks,
LA ENS RONK, 60" John' St., Now York..




