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A NEW USE FOR MACHINE GUNS,

It is gratifying to know that the machine gun,
hitherto exclusively devoted to the deadly purposes of
war, may possibly find place among the useful arts of
peace. At a recent meeting in London of the Maxim-
Nordenfelt Guns and Ammunition Company the chair-
man, Admiral Sir Edmund Commerell, alluded to their
present Maxim guns as the finest pieces of workman-
ship to be seen anywhere. He said their 0 303 Maxim
gun had cut down a tree seventeen inches in dia-
meter in one minute. (A director: ‘* A quarter of a
minute.”) He (the admiral) would throw in the other
three-quarters. He would not only defy any othergun
to do this, but he would give any battalion in her
Majesty’s service five hours’ firing as much as they
liked, at whatever range they pleased, and they would
not do the saie thing.

This indicates that perhaps the machine gun could
be used in felling forest trees in place of saws and axes.
While the gun appears to be efficacious on seventeen
inch trees, probably it would be stuck it directed
against sowme of the larger trees, such as those of Wash-
ington, where a diameter of six feet is not uncommon.
The machine gun operates with great precision, and
perhaps it could be applied with success to all sizes of
lumber trees; on the score of economny, however, prob-
ably it would fail.

o
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ACCIDENTS ON TROLLEY CAR LINES.

It is a fair general assertion that of all forms of
energy and of all methods of transfer and transforma-
tion of energies those dependent on eleetricity approach
the nearest to perfection viewed from the standpoints
of adaptation to varying conditions. The block system
onrailroadsinvolving the automatic operation of hun-
dreds of semaphores or visual signals, and perhaps the
turning of switeches and other work, may be executed
by hydraulic and pneumatic power, but its operations
are controlled by electricity. By the use of electricity
enforced blocking has been devised in various shapes,
applicable especially to systems of electrically pro-
pelled railway cars. Going to the very base of the
science we find in counter-electromotive force an un-
failing regulator of the electric motor, so much so that
the speed of a motor can be controlled by simply
changing the intensity of the field of force.

An electric road receiving its energy from a distant
station through miles of aerial or underground wire
offers, it would be supposed, exceptionally favorable
conditions tor control from the central station. It
would seem clear and evident that there is every
chance for automatic control and blocking in a road
deriving all its power from an electric eonductor.

Years ago, when some of the original electric roads
had proved disappointing to their projectors, the fail-
ure was attributed to too cheap construction. The
aspect of things has changed greatly in the last five
years. Electric roads are more expensively equipped,
and, from the techuical side, are great successes. Yet
it is a great error to suppose that they are perfect.
The recent indictments brought against them for de-
stroying water pipes and gas mains by electrolysis are
bad enough, and have certainly led to modifications
of their circuits designed to prevent such occurrences
or to reduee the extent of damage. These troubles are
of little moment, when the record of the destruction
of life, which attends upon the operation of such roads
in cities, is considered. In Brooklyn, the number of
deaths and easualties due to collision with and running
over by trolley ears is large. Most of these casualties
are the result of excessive speed. The cars are far
heavier than ordinary street cars, and their energy,
when in rapid motion, is very great. At high speed,
especially if the rails are slippery, they require some
distance to stop. In the time a person would occupy
to cross their track they might run their own length.

There have been many suggestions made for pre-
venting this loss of life. Under present conditions it is
invited. An engine of many horse power, capable of
moving at twenty miles an hour or more, is put into
the entire control of a motorman of not the highest
grade of intelligence. He has complete control of his
car as regards its speed. If going at a high rate of
speed, he has only a hand brake to control it with.

Inventors have designed fenders for the purpose of
saving life and limb of foot passengers crossing trolley
car tracks. Many are tolerably effectual, and occa-
sionally we hear of some one whose life was saved by
the fender. The fenders, like the brake, are generally
purely mechanical. But with proper regulation of
speed and proper brakes no one should ever be run
over.

If it was an affair of steam street cars running over
people, and automatic devices were to be asked for to
prevent it, inventors would at once seek to utilize the
electric current for the purpose. The curious aspect
of the present case is that in a system propelled by
electricity hardly any effort is apparent to utilize the
current for securing automatic control of the opera-
tions. Nothing would be easier than to apply a regu-
lator to each car which would restrict its speed to any
desired rate. The city laws state what is the legal
speed. No better enforcer of the law could be found
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than the electric current itself. At present it is the in-
strument of constant transgression. The braking of
the cars could be effected by electricity even more
effectually than by air. At present the hand brake is
esteemed sufficient. The means are present in abund-
ance for perfect control and blocking ; they are used to
render both impossible.

Ass the electric street car only became a success when
money was put into the systews, so will they be ren-
dered safe only by the use of more refined appliances.
The floods of electrie energy distributed over the lines
give the requisite for attaining safety. The rest is in
the hands of the law, of inventors, and of the compa-
nies themselves. 1n the near future we shall have elec-
tri¢ lines without any ground connections to corrode
all neighboring pipes—they will work on a completely
insulated metallic eircuit. The circuit will be of low
resistance to avoid loss of energy. It is to be hoped
that they will then be regulated by advanced instead
of erude methods, and that the great quantity of sur-
plus energy available will be utilized to prevent acci-
dents of all kinds, not to cause them.

—_—_— et ——
Amateur Blacksmithing.

The amateur light blacksmith, says the N. Y. Sun,
may get from his work a deal of discipline and pleasure.
It requires for success moderately strong hands, acer-
tain mechanical deftness that is instinctive with many
persons, a degree of taste, and a true eye. Nine-tenths
of the amateur work in all departments of art and me-
chauies is bad, and Venetian iron work is no exception
to the rule. The worst products of the amateur light
blacksmith are almostas bad as some things turned out
when hammered brass was in favor with amateurs.

The outfit of the light blacksmith costs from $3.50 to
$10, and includes a vise of peculiar pattern, a binding
tool, a pairof pliers, a pair of shears for cutting iron,
and half a dozen smaller tools, together with the
necessary materials. The bulk of the material con-
sists of narrow, pliant iron strips, to be bent into
curved forms in making the body of the design. Then
there are small connecting pieces, and a variety of tiny
ornaments ready formed for those that don’t care to
exercise their inventive genius in designing such
things.

The amateur may buy his designs or may invent
them from such hints as he may get out of his own
brain. One amateur in fifty perhaps can be trusted
to design. As a matter of fact, any man with an eye
for furm and detail can easily evolve effective designs
by the aid of the thousand and one objects wrought in
the style of the Venetian blacksmiths now to be seen
in nearly all parts of New York. Amateurs make lamp
stands, candle sticks, lanterns, vase holders, grills for
doors and windows, brackets, picture frames, mirror
frames, wall hooks, screens and half a dozen other
things of like character. The grill work gives the
largest scope for the amateur’s skill and invention,
though a screen may be made highly effective. Rigid
frames are sold as the bases of grill work, screens and
other large pieces. The amateur either blackens his
bright iron with lampblack or buys a prepared paint
for the purpose. The object is to obtain a lusterless
surface. Sometimes the iron is left bright, when it is
liable to rust. Neat housewives, however, find that
the black iron shows dust in a shocking manner. No
solder is used in the work, and the small iron binders
serve instead of rivets.

Brass, copper, and aluminum are used by amateurs
in the same way as iron, eitheralone or in composition.
Sometimes a general design of black iron is relieved
by a line of brass or copper here and there, and oc-
casionally a design mainly of brass or copper is height-
ened by the presence of black iron. Aluminum, which
isa disappointing metal, is liable to have a crude ef-
fect unless handled with rare taste.

The Venetian iron work craze has the merit of being
inexpensive and of enabling a really tasteful and
skilled amateur to give highly individual and effect-
ive decoration to an otherwise commonplace room.

—— 4O ——————————

A New DNMethod of Silvering Mirrors.

MM. Lumiere Brothers find that one of the most
expeditious and, at the same time, a very simple and
economical method of silvering mirrors is to utilize the
well-known reducing properties possessed by * forma-
lin,” which, as pointed out some months ago in these
pages, is a strong solution of formic aldehyde. They
use a bath of ammoniacal silver nitrate, which, it is to
be noted, should barely contain an excess of ammo-
nia. To this is added quant. suff. of a solution con-
taining one per cent of formic aldehyde. The mixture
is poured quickly over the clean glass plate so as te
cover it immediately. In five minutes the deposition
of the silver is complete, and the mirror can be washed
and dried.

.

-

M. DieuLAFoY, who with his wife explored the ruins
of Susa, has been elected to the French Academie des
Inseriptions. Mme. Dieulafoy not only received the
Legion of Honor for her share in the work, but also
the right to wear men’s clothes in public.
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Quarrying by DMeans of Fire.

At Bangalore, in Southern India, the quarrying of
granite slabs by means of wood fire has been brought
to such perfection that ap account of the method is
given as follows in Nature: The rock forms solid
masses uninterrupted by cracks for several hundreds
of feet, and when quarried over an area is treated as
follows : A narrow line of wood fire, perhaps 7 feet
long, is gradually elongated, and at the same time
moved forward over the tolerably even surface of solid
rock. The line of fire is produced by dry logs of light
wood, which have been left burning in their position
until strokes with a hammer indicate that the rock in
front of the fire has become detached from the main
mass underneath. The burning wood is then pushed
forward a few inches, and left until the hammer again
indicates that the slit has extended. Thus the fire is
moved on, and at the same time the length of the line
of fire is increased and made to be convex on the side
of the fresh rock, the maximum length of the arc
amounting to about 25 feet. It is only on this ad-
vancing line of fire that any heating takes place, the
portion which has been traversed being left to itself.
This latter portion is covered with the ashes left by
the wood, and with thin splinters which have been
burst off. These splinters are only of about 14 inch
thickness, and a few inches across. They are quite in-
dependent of the general splitting of the rock, which
is all the time going on at a depth of about 5 inches
from the surface. The burning lasts eight hours, and
the line of fire advances at the average rate of nearly
6 feet an hour. The area actually passed over by the
line of fire is 460 square feet, but as the crack extends
about 3 feet on either side beyond the fire, the area of
the entire slab which is set free measures about 740
square feet. All this is done with, may be, about 15
cwt. of wood. Taking the average thickness of the
stone at 5 inches, and its specific gravity as 262, the
result is 30 pounds of stone quarried with 1 pound of
wood.

O
~——@

Quebracho, a Cheap Tanning DMaterial,

Twenty years ago, European tanners of sole leather
generally had but a gloomy outlook for the future of
their business. American leather, made from our
vastly cheaper bark, was being taken by the shoe
manufacturers of every country in Europe in such
quantities as to threaten the entire annihilation of
sole leather tanning abroad, and in consequence a
tariff that was almost prohibitive was established in
Germany. Since then, however, the German tanners
have, to some extent, adopted our more rapid system of
tanning, and in place of oak bark, which formerly con-
stituted their principal tanning material, they are
using quebracho, divi-divi, myrobolams, valonia, ete.
The latter materials have long had an important place
in the tanning business, but quebracho has come into
considerable use only within the last twenty years. A
well informed correspondent of the Shoe and Leather
Reporter writes :

At the beginning quebracho was used exclusively, but
the leather manufactured in this way showed great
faults. The heavier weights were not tanned tho-
roughly. 'The leather showed a white stripe in the cen-
ter, which did not polish well. Further, it was too
hard, had a reddish color and did not buff well ; how-
ever, the tanners got over these difficulties by adopt-
ing a mixture, say of about 40 per cent quebracho
wood, cut in fine chips, 15 per cent quebracho extract,
20 per cent oak or chestnut wood extract and about 25
per cent valonia and myrabolams.

They first began with a light liquor of quebracho,
gradually increasing by using a stronger liquor of
mixed tanning materials asabove. With this mode of
tanning, the leather came out much superior. The
time of tanning heavier steer hides is four months, and
the weight is 70 to 80 per cent on green salted im-
ported hides. It is to be seen that the German tan-
ners have learned by the new method tomake to-day a
pound of leather as cheaply as any other people. As
to the quality, the quebracho tanned leather needs
still considerable improvements, the proof of which is
that large manufacturers who make fine shoes still use
exclusively oak tanned sole leather.

Quebracho wood is imported principally in logs and
on sailing vessels, at the cost of about 20 shillings a
ton, to Rotterdam, Antwerp, or Hamburg. The price
of the wood is to-day (February, 1895) 650 marks per
100 kilo. ; the same, if cut, 8 25 marks per 100 kilo. It
came originally from the province of Santiago, in Chile,
but this source of supply is gradually becoming ex-
hausted. In recent years, in the Argentine Republic,
extensive forests of quebracho have been opened.

Of quebracho two varieties are known, thered and the
white. Red quebracho is richer in tannin than the
white, the average contents being from 18 to 20 per
cent. Considering the intrigsic value of this tanning
material, it is cheaper than oak bark and nearly as
cheap as hemlock. Owing to its very high percentage
of tanning qualities quebracho contains relatively a
small proportion of so-called non-tanning substances,
and in this respect has much resemblance to gambier.
These non-tanning substances are an important factor

lin the manufacture of leather, as they fill and nourish

the leather and also impart the necessary acidity to
liquors, although not assimilating in a direct manner
with the fiber of the hide. Quebracho does not pos-
sess a sufficiency of these non-tanning properties to
yield well nourished and plumped leather, and its use,
therefore, is only to be recommended in combination
with other agents stronger in non-tanning substances.

The supply of quebracho may be considered inex-
haustible. Nearing the 31st degree of longitude in
the Argentine Republic, the Pampas, the vastest
grazing lands known to the world, gradually develop
into immense forests, known as Chaco. 'The Chaco is
wonderful for its luxuriant and varied vegetation;
within its limits are found all kinds of tropical trees—
among these in abundance the red and white que-
bracho. The red quebracho, like all other trees found
in these regions, with the exception of the palm, does
not attain a great height, although the trunk is well
developed. Of a reddish brown, this wood is heavy
and hard, and has tanning qualities which of late
years have become highly appreciated in Europe.
Formerly quebracho wood was obtained only from the
forests bordering on the Parana River, but now trans-
portation by rail is possible, and gigantic saw milling
enterprises have been started, which unfold the untold
wealth of the Chaco, and send their products to mar-
ket. It is estimated that the tract of country can
furnish 175,000,000,000 tons of quebracho wood, where-
as the present yearly consumption is but one million
tons. Ten years ago the exports of wood from the Ar-
gentine Republic aggregated $7,500; during 1892 they
had risen to $1,500,000. Since the last two years a saw
mill has been erected at each of the ten railroad sta-
tions between Rosario and Beurequiste. The govern-
ment allows the privilege of cutting timber within its
boundaries, but makes no grants for more than thir-
teen leagues. One league of forest in the vicinity of
the railroad is considered worth from $7,500 to $10,000.
On the value of the woods arriving at the seaboard, a
tax of three to seven per cent is collected. The un-
limited supply and low cost of production make que-
bracho wood one of the cheapest vegetable tanning
materials known. A bare hundred ax blows and a
few hours’ labor spent in peeling the bark and sawing
the logs suffice to secure a ton of wood, whereas it, is
safe to say that 150 working hours must be put in to
lay by a ton of oak bark.

The grinding and cutting of quebracho wood is natu-
rally a more difficult operation than getting out hem-
lock or oak bark, but, considering the original cost,
this is relatively an unimportant iteimn. Transportation
from the Argentine Republic to Europe can be had so
cheaply that many ship their rough lumber to Europe
to be worked into extract there. The red quebracho
contains in considerable quantity a red coloring mat-
ter which is hardly soluble in cold water, but will
dissolve readily in warm water. For this reason
quebracho extraects, if not properly treated or decol-
orized, will impart a reddish tint to leather. Seve-
ral manufacturers have put on the market a decolorized
quebracho extract; others, availing themselves of the
aid and advice of the tanners, have employed ordinary
quebracho extract by treating their liquors with alum
and salt in order to produce leather of fine color. Used
alone, quebracho extract will only yield a leather of
poor color, but when combined with alum and salt it
gives finer results even than gambier. Leather tanned
with quebracho, alum, and salt hasa pale, straw yellow
appearance, the flesh side being almost white. In first
using quebracho extract, it is important to start in
with very weak liquors, much weaker than those
needed with other tanning agents. This is necessary
on account of its strong tanning properties; the bark-
ometer test of this extract denotes tannin almost
entirely; whereas, for instance, with gambier, the bark-
ometer’s indication represents but one-half or two-
thirds tannin. If too strong liquors are used at the
outset in tanning with quebracho extract, the grain
will suffer, which will occur already with a liquor of
2°. After the hides or skins have once been dyed, the
strength of the liquor can beincreased easily. To sum
up the whole mode of treatment, say :

1. Begin with a liquor of 3° to 1° barkometer.

2. To secure good color, employ alum and salt.

3. For fine or upper leather, use about as much
grease again as when working with gambier.

There are large extract works in Germany where the
wood is cut by machines specially built for that pur-
pose. It iscut from the log in two different styles,
side and head cut. The side cut is of fine, thin small
chips, up to about one inch long, and the head cut is
smaller and coarser pieces, similar to ground bark in
the United States. The cost of this cut wood is 825
marks per 100 kilo. It is put up in sacks, which are
charged extra. Quebracho extract is manufactured in
crystal and soft paste. The ecrystal is put up in cases
of 150 kilo., and costs to-day 37 to 38 marks per 100
kilo., guaranteed to contain 65 to 70 per cent tannin.
The paste is put up in barrels of 230 to 250 kilo.; it con-
tains 45 per cent tannin, and issold at 27 marks per
100 kilo. The principal European market for que-
bracho wood is Hamburg.
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Prizes for New Inventions.

The Societe Technique de I'Industrie du Gaz en
France offers several prizes in connection with the
congress to be held during the present year. The
Journal of the Society of Artssaysthat the prizes open
to all include one of 10,000 francs ($2,000) ¢ffered to the
inventor of an incandescent gas burner showing
marked superiority, to be handed in to the society be-
fore April 1 this year, unless the committee exer-
cise their power of extending the period for another
year. The sum of 8,600 francs (1,600) will be devoted
to various prizes to be awarded to the authors of the
best papers on some subject connected with the gas
industry, such as the mechanical manutention (hand-
ling) of coals, cokes, and the various substances used
in gas works, a study of water gas, and the substitu-
tion of hydrocarbons for cannel coal. The papers
must be written in French, and not bear the name of
the author; but they must contain at the commence-
ment a motto, which must be reproduced on a sealed
envelope containing a declaration, signed by the
author, that his work is unpublished, and that he will
not make any other publication on the same subject
within a year. The manuscripts, with sealed envelope,
must be sent to the society, 65 Rue de Provence, Paris,
at least forty days before the period fixed for the con-
gress.

_— -t r-—
A Substitute for Sulphureted Hydrogen.

A substitute for sulphureted hydrogen, which prom-
ises to be much more convenient in use, has just been
introduced by R. Schiff and N. Tamgi, of the Univer-
sity of Pisa. The substance is thio-acetate of am-
monium. It is prepared by dissolving thio-acetic acid
in excess of dilute ammonia. The acid itself is made
from acetic acid and pentasulphide of phosphorus, aud
is a liquid boiling at about 95° C., and very sparingly
soluble in water. In ammonium solution, however, it
is very soluble, and a 30 per cent solution of the am-
monium salt may be obtained. About 20 to 30 minims
of such a solution, added to the substance which it is
required to test, will serve the purpose of sulphureted
hydrogen on heating the solution to nearly boiling.
The reactions of the reagent with the more important
photographic chemicals are given below :

Silver Salts.—Sulphide of silver is precipitated. Even
chloride, bromide, and iodide of silver when warmed
with the thio-acetate solution are completely converted
into silver sulphide.

Mercury Salts.—In the cold, a red precipitate of
sulpho-chloride, which is converted on heating into
black mercuric sulphide.

Platinum Salts.—In the cold a red precipitate, con-
verted on heating into black platinum sulphide.

Gold salts give the same results as those of platinum,
and ferric salts arereduced to the ferrous state.

Royal E. House,

On Monday, February 25, Royal E. House died at
Bridgeport, Conn., at. the age of eighty-one years. He
was one of the great inventors in the line of telegra-
phy, his efforts being directed to the production of a
printing telegraph and to the avoidance of the Morse
relay syvstem. This invention procured him much
fame and reputation. In one of his patents he shows
what he considered a delicate sounder for a telegraph
(an electro-phonetic receiver) line, but it is really a
telephone, although the inventor never made use of it
to convey speech. This telephone appears in his pat-
ent of 1868, and it is one of the curiosities of the his-
tory of the telephone. For a full account of his
remarkable life with portrait the reader is referred to
the SCIENTIFIC AMERICAN of December 22,1888, His
telephone is illustrated and desecribed at length in the
SCIENTIFIC AMERICAN of November 13, 1886.

——> - < —

To
A practical floriculturist who has tried many reme-
dies for removing insects from house plants prefers
above all applications a soap made from the oil of the
fir tree. 'When properly used, he finds that it effec-
tively does away with the “aps,” ‘‘mealy bug,” and
scale. In its place an emulsion made of two parts
kerosene and one part milk that has just turned sour,
diluted with from twenty to thirty parts of water and
applied as a shower bath through a syringe, is a valu-
ableinsecticide, tested at oneof theagricultural experi-
ment stations and found useful elsewhere.

Destroy Hothouse Insects,

————— - O ——

A Head of DMithridates.

Dr. Winter, of the Berlin Antiquarian Museum, has
ascertained, with the help of materials in the posses-
sion of the French savant, M. Theodore Reinach, that
the splendid marble head in the Louvre, commonly
called “A Greek King as Hercules,” really represents
Rome’s great adversary Mithridates the Great (sur-
named Eupator) in the zenith of his power as King of
Pontus. Dr. Winter believes this head to have been
sculptured by an artist of Rhodes, which in the time
of Mithridates was then famed asa seat of the fine
arts.
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AN IMPROVED SASH FASTENER.

This is a simple and readily operated device to lock
sashes in a closed or open, or partially open, position.
It has been patented by Mr. Benjamin F. Rathbun, of
No. 99 Winslow Avenue, Buffalo, N. Y. In a suitable

casing, to be attached to the top of the lower sash at
one side, are arranged two bolts at right anglesto
each other, one to engage an apertured keeper in the
window casing and the other to engage a similar
keeper in the stile of the upper sash, these keepers be-
ing simply attached metallic strips having apertures at
the desired distances apart.

The inner ends of the

RATHBUN'S SASH FASTENER.

bolts, as may be seen in the small figure, are pivotally
connected with a bell crank lever fulerumed in the
casing, the lever being connected with a knob whose
shank extends through a slot in the top of the casing.
In the casing is a spring pressing against the inner end
of one of the bolts, thereby normally operating to
move both bolts to an outermost position and lock the
sash, but by the movement of the knob, actuating the
bell crank lever, both bolts may be simultaneously
withdrawn. To lock the knob in either of its two
positions, a locking arm is mounted to turn on a bolt
secured in a projection of the easing and the top of
the sash, the upper end of the arm having an exten-
sion adapted to engage the shank of the knob on
opposite sides, while its lower end is formed as a
thumb piece, where a spring pressing against its under
side normally holds the arm in the position shown, in
engagement with the shank of the knob. To move
the knob in either direction, the operator presses upon

the thumb piece, the release of such pressure causing
the locking arm to lock the knob in the position to

which it has been moved, with both bolts withdrawn
or in their outermost position.

—-

A NOVEL PRINTING PRESS.

The illustration represents a hand press of simple
and inexpensive construction which has been recently
patented by DMr. Daniel Maurer, of Middle Village,
N. Y. The type bed is hinged to the ked plate, the
chase holding the type or form to be printed being held

MAURER'S PRINTING PRESS.

in position on the bed by set serews or other suitable
locking means, while an ink table extends backward at
right angles from the upper edge of the bed. As
shown in the engraving, the bed is inclined backward
in position to receive a form, but it is brought to a
vertical position for making the impression by means
of a hand lever connected with a rocking yoke, rocking
levers being connected by the yoke with therear of the
type bed to move it to a vertical position or incline it
rearwardly. When moved to its vertical position it is

tion of the levers at its rear, these levers being then
engaged by a removable tie-rod passed through brack-
ets at either side of the base.

The platen is pivotally connected to the bed plate

in front of the type, against which it is brought to
bear by means of springs connecting it with the bed
plate, any number of such springs being employed,
and pivotally connected centrally with the back of the
platen is an arm whose opposite end is pivoted in a
block moving in slide ways upon the bed plate. A hand
lever is pivoted in the rear of and connected by a link
with the sliding block, and two springs also connect
the lever with the block, the tendency of the springs
being to draw the hand lever in the direction of the
platen and assist the other springs to keep the platen
up against the type bed. When the platen is to be
held away from the type bed, the hand lever is en-
gaged by a latch, asshown in the engraving. In oper-
ation, the form having been inked and the paper
placed on the platen, the type bed being then in
vertical position, the hand lever is drawn back and
then released, the springs causing the platen to ap-
proach the bed with a quick movement, or the platen
may, if desired, be permitted to approach the bed
slowly by retaining a grasp upon the lever.

et

Mortality Report of New York State.
The New York State Board of Health has gathered

| together some very valuable figures concerning the

causes of the deaths throughout the State during the
calendar year 1894. The entire number of deaths re-
ported was 118,195, and of this number 71,055, or 60 per
cent, occurred in the maritime district which includes
New York, Brooklyn, Long Island, Staten Island, and
Westchester County. It is noteworthy that the mor-
tality from diphtheria in the maritime district is very
high and has been rising steadily during the last four
years. In 1891 in this distriect 46'41 deaths inevery
thousand was caused by diphtheria ; in 1892, 4790 ; in
1893, 51'14; and during the past year, 7127. The
diphtheria death rate has increased, it will be seen,
notwithstanding the careful precautions which have
been taken in sanitation and in methods of diagnosis.
It is expected, however, that the use of the serum
remedy will considerably diminish this mortality.
During the year nearly one-ninth of all the deaths in
the State were caused by consumption. The mortality
from this disease has declined since 1889 from 120 to
108%% per 1,000 for the entire State and from 123 to 110
in the maritime districts. There has been, however,
an increase for the past two or three years in some of
the central districts.

The death rate from typhoid fever, in the maritime
district, has steadily declined since 1889. The district
which includes New York and Brooklyn reported 60
per cent of the entire mortality during the year, while
but 34 per cent of the deaths from typhoid fever oc-
curred in this section. These very favorable results
are thought to be due largely to the purity of the
water supply of the two cities. A gradualreductionof
the death rate from tuberculous diseases is expected in
the next few years. The public is being gradually
educated concerning sanitary precautions and the dan-
ger of infections from various sources.
et —

Remarkable Balloom Voyage.

A remarkable balloon voyage was made in Germany
a few weeks ago by Dr. A. Benson, during which the
balloon reached a height of 31,496 feet, or nearly six
miles. The balloon was equipped with various instru-
ments for making observations, and much of interest
was observed concerning atmospheric
physiecs. Dr. Benson retained con-
sciousness throughout the entire voy-
age by breathing artificial oxygen
prepared for the purpose and carried
in bags, and his observations are
unusually complete and interesting.

It is noteworthy that up to a height
of 1,500 meters the temperature rose
steadily. At this elevation the ther-
mometer indicated 5 degrees Centi-
grade above zero. The air meanwhile
was foggy and thick clouds frequently
hid the earth from view. At an eleva-
tion of 5,000 meters the temperature
sank to 18 degrees below zero. The
atmosphere at this height was very
dry, and the sun’srays very weak. The
artificial respiration was commenced
at an altitude of 6,750 meters, the tem-
perature at this height being 29 de-
grees below zero. When Dr. Benson found himself at
8,000 meters he tried for a moment to breathe natural
rarefied air, but found it would be impossible to retain
consciousness at such a height in this way. His voice at
this height sounded strangely muffled. The temper-
ature meanwhile had sunk to 42 degrees below zero. At
9,000 meters he passed up through the thin stratum of
high cirrus clouds and found the stratum consisted of
small well formed snowflakes. The extreme height of

131,496 feet was reached two and a half hours after the
held against the pressure of printing by the inclina- !

start, and the thermometer at this point stood at 47°9
degrees below zero. In this extreme cold Dr. Benson
suffered considerably, although he was clothed in
heavy furs. Two of his fingers were frozen during the
voyage.
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Dr. Benson calls attention to several interesting facts
which have been established by hisvoyage. He found
humidity in the highest regions and observed fine mist
in the sky to the astonishing height of more than 10,000
meters. It was also noted that the cirrus clouds at a
height of 9,000 meters were formed of snowflakes, and
that to a height of 15,000 meters there is a change of
temperature mornings and evenihgs, but not above
this level, and much more of more technical scientific
interest. The voyage is considered to be one of the
most satisfactory ascensions on record.

A DISTANCE LEVEL INDICATOR.

A leveling device for use in machine shops, and by
bridge builders and others, and which is arranged to
conveniently level in places considerable distances
apart without the use of straight edges or other tools,
is shown in the accompanying illustration. It has
been patented by Mr. James Darragh, No. 5 Prince
Street, New York City. In Fig. 1 it is shown in use
for leveling shafting, Fig. 2 being an enlarged sectional
side view of one of the indicators, and Fig. 3 represent-
ing a transverse section at the top of the indicator. It
has two similar liquid indicators, connected with each
other by a flexible tube, and secured to the base of
each is a metallic tube with open sides, the metallic
tubes holding each a glass tube connected at its lower
end with one end of the flexible tube. The two glass
tubes are normally filled about half their height with
liquid, which fills also the flexible tube, so that on
raising one of the indicators itsliquid will fall and that
in the other indicator will correspondingly rise. The
upper end of each glass tube is adapted to be closed
by a lever valve, and in it is also arranged a self-clos-
ing check valve to prevent loss of the liquid, while a

[—r B0

T

2

EDRN

B

DARRAGH'S LEVELING DEVICE.

float in each of the tubes plainly indicates the rise and
fall of the liquid, there being also a pointer vertically
adjustable on the metallic tube to mark the original
height of the liquid when tle two indicators stand on
a level. For conveniently suspending the indicators
in practice, each indicator has at its upper end a ring
engaged by a suspensory device resembling calipers
whose curved jaws are adapted to embrace a shaft. A
suitable spirit level is arranged on each indicator base
to indicate its proper horizontal position, and at one
side is a vertically adjustable graduated rod. In-
stead of supporting the indicators by the calipers, they
may be set with their bases on different articles which
it is desired to level.

Modernizing of an Ancient Bridge.

It has taken two years to partly rebuild a bridge at
Rome which, it is stated, dates from the time of the
Emperor Adrian, an assertion which is in strict conso-
nance with many other remarkable features distin-
guishing the Eternal City. It does not appear that
the necessity for the partial reconstruction arose from
any absolute want of repair in the ancient structure
itself, but was due to the new conditions to which the
bridge was subjected in consequence of the works un-
dertaken in connection with the improvement of the
river Tiber. These included the better regulation of
the course of the river, a widening of the channel and
a raising of both banks. The result was that at one
end the approach to the bridge was below the level of
the newly raised bank. Originally the structure con-
sisted of three principal arches of 56 feet span each,
and three smaller ones of 12 feet. The latter were for
the purpose of allowing for the passage of floods, and
have now been replaced by a pair of arches of the
same span as that of those first built, which brings
the roadway of the bridge almost on alevel. The struc-
ture as it now stands has five elegant and symmetri-
cal arches of equal span. In fact, if it were not for
the difference in tint of the old and new masonry, it
would be almost impossible to distinguish the handi-
work of to-day from that of nearly eighteen hundred

years ago.
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Completion ot the Jeddo Tunnel.

The Jeddo Tunnel, five miles long, driven for the
purpose of draining coal mine workings near Hazleton,
Pa., has just been finished. These mines, says the
Railroad Gazette, were flooded by the breaking
through of surface streams, and have been abandoned
for seven years. The working did not extend more than
450 feet below the top of the mountains upon which
they werelocated. This made the tunnela possibility,
the plan being to drive in from Butler Valley, five
miles off. Two shafts were sunk and boring was done
in five sections. Work was begun in the spring of 1891.
The progress was slow, the rock being very hard. Red,
green, and gray sandstone, conglomerate, fine grain,
large pebble, and black sandstone were met during
the boring. Ingersoll-Sargent rock drills were used and
the blasting was done with foreite, a refined form of
dynamite, less powerful, but giving out but little fumes
and smoke. Of this 350 pounds were used. As origin-
ally planned the tunnel was 8 feet by 8 feet, but this

was changed to 7 feet by 9 feet. Many streamns of water |
were met with, which was pumped from the different '

sections. The bore hole from the flooded workings
was cut with a jump drill and rope. For 250 feet a 12
inch hole was worked. Then the bore was changed to

6 inches for 170 feet, and from here to the tunnel, 20/

feet, was reduced to 4 inches. Iron pipes surrounding
the drill keep the water out of the tunnel. The 4 inch
hole is now stopped with a hickory plug. When the
iron casing and plug are removed, about 8,000 gallons
per minute will empty into the tunnel. About two
months will suffice to empty the 500,000,000 gallons now
in the workings. Not a man was killed during the
progress of the work, and only four were injured.

Comparison of the Navies of the World.

Sowe interesting statistics have been compiled re-
cently by Secretary Herbert concerning the number
and the types of the war vessels of the leading navies
of the world. The tables show that England has, at
the present time, some 43 battle ships, 12 coast de-
fenders, and 18 armored cruisers, and 10 battle ships
building. The French navy contains 43 armored ves-
sels built and 20 authorized and building. Russia has
40 such vessels, Germany 32 and Italy 18. These
navies have, in addition, many unarmored vessels.
The number of war vessels in the service of England,
including protected cruisers, ordinary cruisers, gun-
boats and torpedo vessels, exclusive of torpedo boats,
is 238, and some 48 additional ones authorized and
building. The French navy contains in all 147 vessels,
with 24 building. i Germany has altogether 39, Russia
32, and Italy 72. Torpedo boats have come to take a
very important part in naval warfare. France has
217 torpedo boats in service and 42 authorized and
building; England has 165 and 64 respectively ; Italy
178 and 11; Russia 163 and 14, and Germany 119. The
comparison between the United States and foreign
navies afforded by this table is very significant. At
present the United States has 8 torpedo boats and 3
building. Such a comparison needs no comment. It
is to be hoped that the United States navy may be
more adequately provided in the future.

CHARACTERISTIC RAILWAY STATION IN SOUTHERN
CALIFORNIA.,

That railway corporations as well as railway men are
not altogether devoid of sentiment is attested by the
construction of a station at Capistrano, on the South-
ern California road, a good illustration of which is
shown herewith. This station in its exterior is a re-
production of the old Spanish mission located at that
point, the site for which was selected on the first of
November, 1776. The new station, which is built
closely adjacent to the site
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serving the ancient landmarks is to be commended
and cannot fail of bringing them closely in touch with
the inhabitants of the country.—Railway Review.

AN IMPROVED FEEDWATER REGULATOR.

This improvement is designed to insure uniformity
in the feeding of water to boilers, the regulator work
ing without the jerks and jars frequently character-
istic of feedwater regulators. It has been patented
by Messrs. Charles A. and Henry F. Straub, Rouse-
ville, Pa. An expansion pipe is arranged outside the
boiler, its lower end below low water mark and its
upper end above high water mark, and its lower end
being connected by a vertical and a horizontal valved
pipe with the water space of the boiler, while its upper
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STRAUBS FEEDWATER REGULATOR.

end is connected by a small valved pipe with the
steamn dome. The lower end of the expansion pipe is
bolted to the end of a nearly parallel iron strap ex-
tending forward through brackets, and near the for-
ward end of the strap is fulerumed a lever pivotally
connected with the upper end of the expansion pipe,
the lower end of the lever being pivotally connected
with the stem of a valve in the water supply pipe.
The steam pump is in this case directly connected
with the boiler, and the water supply to the pump is
regulated, but instead of this arrangement the pivoted
lever actuated by the expansion pipe may be con-
nected with a valve in the steam pipe to regulate the
supply of steam for working the pump. Above the
expansion pipe, and connected with it by vertical pipes
each having a pet cock, is a condenser pipe provided
with a glass water gage, by means of which the ex-
pansion pipe may be relieved of steam, and kept con-
stantly charged with steam directly from the boiler,
whereby it will be heated more uniformly, according
to the temperature of the steam and water in the
boiler.

As will be seen, the lengthening or shortening of
the expansion pipe, by the changing conditions in the
boiler, causes a swinging of the le ver to close or open
the valve to admit more or less steam or more or less
water to the pump, or to shut off the steam or water
completely.

-  —trr—
A House.

M. Caron, of Chamounix, has just built a most
peculiar house, for which he claims, first, a constant
temperature and incidentally strength, durability, coin-
fort, and beauty. The change of temperature in the
valleys of this mountainous region is frequent and

‘Tubular Frame

severe, and the building of such a house was prompted
by the severity and instability of the climate. Mr,
Caron first put up a frame of steel water tubing, allow-
ing continuous circulation to a stream of water. Around
this frame he put up his house in the ordinary way,
the entire structure being a very pretty specimen of
the early Italian Renaissance. The peculiarity is that
all floors and ceilings are likewise erossed and recrossed
by the water pipes. The water, after passing through
the horizontal tubes first, that is under the floors and
ceilings, passes through the vertical tubes until all
have been gone through. In summer, spring water,
fresh as is only the water of the snow-capped Alps, cir-
culates under pressure through the network of tubes,
cools off the walls, and, after having run its course,
flows off considerably warmer than when it entered.
But in its course it has absorbed much heat, which it
carries away. During the long and severe winter the
water, entering through the basement, is first heated
to nearly 100 degrees, and then forced through the
tubing. Of course, much of the heat is left all over the

y | house, and at the outlet the temperature of the water

is about 40 degrees. The speed of the circulation of
water can be regulated so as to allow the fixing of a
certain temperature for the house, which is equal
throughout. The house has been put to a practical
test through the last eight months, and has stood the
trial well. The builder claims for it cheapness, solidity,
and elasticity, giving it immunity against earthquakes.
The house measures about 6,000 cubic yards and weighs
120 tons, or 36 pounds per cubic yard inclosed. It is
fireproof, having running waterin every room, and fire
can be drowned out in a remarkably short time.—La
Nature.

A Frenchman’s Views of American Manufactories,

M. Pierre Arbel, of the Saint-Etienne Chamber of
Commerce, was sent to this country, with a number of
fellow experts, to examine, among other things, our
factory methods. His report, recently published,
shows that three principal factors condition the
superiority of the American manufactory. The first
is the more intelligent equipment of the plant and the
greater facilities for transporting material ; the second
is the use of the most perfeet apparatus obtainable;
and finally, the labor is more efficiently organized in
the workrooms.

In a very cool, judicial and matter-of-fact way M.
Arbel estimates that under like conditions American
factories produce two and even three times as much as
the French. The latter are trying to wage industrial
warfare with weapons of the stoneage. The successful
French manufacturer, in lien of enlarging and strength-
ening his plant, straightway invests his surplus in
government bonds or railway stock.

And even when the need of improved apparatus and
machinery js driven home by competition, and the
plant is suitably equipped, the main endeavor of the
European manufacturer seems to be the preservation
of the costly acquisition. A radical mistake. The
American machine must work more rapidly as well as
more efficiently, and it is utilized to the very utmost,
without concern for its duration. Ere the old machine
is discarded, a better will have been invented, and the
profit on the old will more than pay for the new. An
American can hardly conceive of the vast mass of
rubbish retained in European shops on sentimental
grounds, and handed down religiously from father to
son.

The American organizes his labor in a more efficient
manner. Paying his help better wages, he seeks, as
far as possible, to make of each workman an intelligent
operator of the machinery provided. Steam power
and electricity are used in every possible way—for ma-
chines, lighting, hauling, welding, ete. Subdivision of

labor is carried to its ex-

of thc old mission build-
ing, follows it not only in
form, but is built largely
of the material taken from
its ruins, while the timbers
in the root and a large por-
tion of the flooring were
brought from the Todos
Santos mission at a cost
fully equal to that of new
timber, so that the new
building will possess a his-
toric value wmuch beyond
that of an ordinary sta-
tion.

This station was opened
to the public on October
22, 1894. There were pre-
sent on thc occasion Gen-
eral Manager Wade and
several other of the offi-
cials of the road, together
with many prominent eciti-
zens of Los Angeles and
San Diego. The enter-
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prise of the management
of the road in thus pre-

tremest limits and the out-
put astonishingly increas-
ed. Messengers and errand
boys are in constant at-
tendance, removing all
pretext for leaving one’s
post, and economizing
valuable time to the ut-
most.

Thus it is manifest that
the great development of
American manufacture is
not due solely to courage
and capital: its secret is
the maximum use of all
available  resources—the
emplovment of the good
machine at the right timne,
working it for all it is
worth, and then pitilessly
discarding it for a better.

—_—

THE first Bible printed
in the point alphabet for
the blind has just been is-

CAPISTRANO STATION, SOUTHERN CALIFORNIA RAILROAD.,
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sued in Louisville, Ky. It
contains 1,839 pages.
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Sorrespondence.

'The Hot Winds.
To the Editor of the SCIENTIFIC AMERITAN :

Mr. Benjamin Hill, in the SCIENTIFIC AMERICAN of
February 9, writing of the hot winds sometimes preva-
lent in the arid regions of the mid-continent, suggests
a chain of lakes or large reservoirs from New Mexico or
Colorado, across Oklahoma, as a preventive. It would

be a great help if Mr. Hill could find water to fill them |

tents of my letter worthy of notice, I shall be pleased
to note it when some future copies come to hand.
E. AEGGLE.
Gunbower Station, Gunbower, Victoria, Australia.

WATER-TIGHT LINING FOR THE ELASTIC GORES OF
BOOTS AND SHOES.

By the improvement represented in the accompany-
ing illustration, a lining that is both yielding and water-
tight is provided for the elastic gores of boots and
shoes, and one which is designed to present a substan-

with. Like many others, Mr. Hill labors under the de- | tjally smooth surface to the foot. Theimprovement has
lusion that the hot winds are generated in Texas and |yeen patented by Thomas F. Marshall, 1460 Seventh
New Mexico and sweep over large areas to the north of | §treet, Oakland, Cal., in the United States, Canada

the scene of their inception.

This is incorrect. The winds cease to be hot as soon
as the sun goes down. The wind may be hot on the
south side of a field and only warm on the north side

and England, and other foreign patents are being ap-
plied for. In the illustration, Fig. 1 shows the appli-
cation of the improvement in the leg and at the ankle
and instep of a boot; Fig. 2 showing it applied on a

of it. The writer was riding along the highway one | ghoe and Figs. 3 and 4 being cross sections represent-

summer day. The line of demarkation between the | ing the manner of attaching the lining.

The side

heated strata of air below and the cooler above was | edges of the gore lining are united to the upper or the

plainly marked and struck about the breast or face, !

owing to the topography of the road. The sensation
was decidedly ‘‘ agueish.”

The irrigation of a considerable area of the arid
region, which is perfectly feasible by means of pumping
plants, will practically end the hot winds.

C. M. DAvIs.
Hugoton, Kan., February 16, 1895.
——~. e o
The Mechanical Color Test.

To the Editor of the SCIENTIFIC AMERICAN :

In thearticle, ‘“ A Mecnanical Color Test,” published
in your issue of February 23, from the facile pen of Dr.
Marcus Benjamin, an injustice is unwittingly done to
a publication of ours, ‘‘ A Standard Dictionary of the
English Language.” This plan for a standard for
colors so well described by Dr. Benjamin was con-
ceived in 1891, not *‘early” in 1894, by the editor in
chief of the dictionary, in the effort to give exact and
practical definitions of the leading enlors and their va-
rious tints and shades. The definitions given hereto-
fore in dictionaries were found to be either vague or
too technical to be of much advantage to the average
consulter, as when defined by wave lengths. Theplan
was worked out partly in detail as early as 1892 ; then
afterward it was perfected as described by your corre-
spondent, he himself contributing able managerial
help, and the professors in the physical department at
Columbia College contributing great expert know-
ledge and wonderful patient and exhaustive labor.
The entire work was done under agreement for the
dictionary and in harmony with the plan previously
agreed upon, this plan, with the tables, giving the
exact analvses of 488 colors, with the solar spectra and
sample colors printed with marvelous exactness by
Messrs. Prang & Company, and covered by copyright.
Having originated the idea and carried it to comple-
tion at the cost of some thousands of dollars, is iv not
simple justice that due credit be given?

FuNK & WAGNALLS COMPANY.

New York, March 1, 1895.

Wire Fence Telephones in Australia.
To the Editor of the SCIENTIFIC AMERICAN :

On perusing your journal of October 20, 1894, page
249, I noticed a paragraph headed ‘‘ A Wire Fence
Telephone Wanted,” and deeming it probable that you
would be interested to learn that some twoyears ago 1
satisfactorily utilized the top wire of the existing fences
on this station for telephonic use, I have much pleas-
ure in furnishing you with a few items of information.
First of all, I may say that since my station was satis-
factoriiy served by this inexpensive method (2s. 6d. per
mile) of telephoning I have been inundated with let-
ters asking particulars from all parts of Australia, and
that at the present tilne there are many hundreds of
miles of station fences throughout this and the neigh-
boring colonies brought into requisition for the pur-
pose.

Our climate, as you are aware, is very dry (average
rainfall 8 to 9 inches); in consequence insulation is not
such an important matter. On this property we have
about 600 posts to the mile of fencing, the wire passing
through an auger hole in the ordinary way; the rust
that forms on the wire makes a sufficiently thick skin
to insulate it from slight moisture. At the straining
posts we file the rust off the wire at either side and
tightly screw or key on a piece of clean wire to carry
the current around the post; at knots or loop joints we
make a continuous connection in the same way.

‘We use the ordinary long distance microphone trans-
mitters at either end. with the dynamo call bells and
receivers. In addition, we have a portable instrument,
which can be attached to wire at any point when out
on the run, and in this way can send messages to
the homestead. Our longest service is 16 miles, but
one run has a continuous service of 28 miles, and from
my experience there is no reason why in a dry climate
it could not be utilized on much longer lengths.

In conclusion, I may mention that I am an old sub-
seriber to your journal, and should you deem the con-

shoe lining by a bellows or accordion connection, the
goring normally acting to maintain the bellows fold,
while the lining yields when the goring is distended in
putting on the boot or shoe. The lining and elastic
are preferably united at the top at the center by a
small strip of leather, or in a form of shoe where there
are gores at each side of a central strip at the front of
the upper, a single lining is used, with a fold at each
side, and stitched at its center to the central strip.
The lining, which passes from one side to the other of
the elastic, may be brought out over the upper and
sewed down on it, or it may be passed between the
lining and the elastic goring on the inside of the up-
pers and sewed in with the uppers in the ordinary
way. The legs of boots may also be narrowed by the
insertion of gores with this lining at the top, and by

MARSHALL'S IMPROVEMENT IN BOOTS

AND SHOES.

letting in elastic gores similarly lined at each side of
the instep, any desired closeness of fit may be obtained,
without causing any trouble in getting the boot on or
off, and withoutlessening its waterrepellent properties,
while the work of erimping is greatly reduced. The
improvement is equally applicable to the strongest
and the lightest boots or shoes, insuring dryness and
warmth wherever goring is inserted.
e —
Injuries to Workingmen from Defective
Machinery.

The law is settled beyond contreversy that it is the
duty of an employer to furnish a suitable and safe
place for his emplove to work, and suitable and safe
appliances and machinery for him to work with, yet it
is in the power of the employe to dispense with this
obligation. When he assents to occupy the place pre-
pared for him, and incur the dangers to which he will
be exposed, having sufficient intelligence and know-
ledge to comprehend themny; itis not a question whether
such place might, with reasonable care and by reason-
able expense, have been made safe. His assent has dis-
pensed with the performance on the part of the em-
plover to make it so. Obvious imperfections in ma-
chinery, existing at the time of the employment, can-
not be made the basis of liability in favor of the em-
ploye.

The employer, however, is not exempt unless the
employe knows, or ought to know, the danger to which
he is exposed by working with or near defective ma-
chinery or appliances. In the absence of such know-
ledge the employe is not chargeable with negligence
because he does not abandon his employment, and he
cannot be said to have voluntarily exposed himself to
such danger. It must appear that he not only knew,
or had the means of knowledge, of the unsafeness of
the place, appliances or machinery, but also that he
knew, or ought to have known, of the danger towhich
he was himself personally exposed. The true test is
whether he ought not to have comprehendedit; that
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is, whether an ordinarily prudent person of his age
and experience, under like circumstances, would have
appreciated the danger and risk. Of course, wherever
the employe’s means of information are equal to or
greater than those of his employer, the latter will not
be liable in case of injury from the defect. But he
must, when notified of defects, see that they are re-
paired, and cannot excuse himself for failure to have
repairs made by showing that it was the duty of some
employe to make them.

It is now almost equally well settled that if an em-
ploye who has knowledge of defects in theinstrument-
alities furnished for his use gives notice thereof to his
employer, directly or indirectly through his foreman,
superintendent, or other agent of the employer, who
thereupon promises that they shall be remedied, the
employe may recover for any injury caused bysuch de-
fective appliances or machinery, at least where the
master, directly or indirectly, requested him to con-
tinue in the work, and the injury oceurred within the
time in which the defects were promised to be reme-
died, and where the instrumentality, although defect-
ive, was not so imminently and immediately dangerous
that a man of ordinary prudence would have refused
longer to use it; under such circumstances his subse-
quent use of the defective instrumentality would not
necessarily, or as a matter of law, make the employe
guilty of contributory negligence, but it would be a
question for the jury, whether, in continuing its use
after he knew of the defect, he was in the exercise of
ordinary care.

Many of the cases go even farther than this, but this
is as far as it is necessary to go in a general considera-
tion of the subject. Courts differ as to the grounds on
which it should be placed. Some place it on the ground
of policy and justice, upon a consideration of the un-
equal situation of employer and employe, or master and
servant, to use the legal classification; othersupon the
ground that in such cases the facts rebut the presump-
tion of a waiver on the part of the employe; others
upon the ground of a contract on the part of the em-
ployer implied from the fact that if the servant con-
tinues in the service in the meantime, and until the
defect is remedied, the employer and not the employe
will assume the risk. It is not essential to attempt to
determine which of theseis the bestor most logical
reason for the rule, except to say that the last seems
very forcible, especially where there is arequest to the
employe to continue in the service. It is sufficient
that the rule has generally recommended itself to the
judicial mind as founded in sound policy and common
justice. If the emergencies of an employer’s business
require him temporarily to use defective machinery,
we fail to see what right he has in law or natural jus-
tice to insist that it shall be done at the risk of the
employe and not his own, when, notwithstanding the
objection of the former tothe condition of the ma-
chinery, he has requested or induced him to continue
its use under a promise thereafter to repair it.—The
Woodworker.

e
Raising Mongolian Pheasants in DNMassachusetts,

The Commissioners of Fish and Game in Massachu-
setts have decided, after considerable experiment, that
the Mongolian pheasant is essentially adapted to the
climate of Massachusetts, and preparations are being
made to rear large numbers of these birds, to be libe-
rated throughout the State. A number of adult birds
have been obtained from Oregon, and the attempt at
propagating pheasants will be made next summer. For
carrying out this work nine large aviaries have been
erected, which cover about two thousand square feet.
These have been made vermin proof and equipped
with everything necessary in the work. 1Itisproposed
to hateh the eggs under bantam fowls. Each female
pheasant, it is believed, will lay from sixty to eighty
eggs in a season, and it will be possible no doubt to
raise many hundreds of pheasants during the season.
It is also proposed to distribute breeding pheasants to
any persons or clubs who will care for them properly
and liberate the young birds when grown. A law, it
is thought, will probably be enacted at the present ses-
sion of the Massachusetts Legislature toprovide for the
special protection of Mongolian pheasants throughout

the State.
— a4 ——

Remarkable Increase of Shad in California
Rivers.

The biennial report of the California Fish Commis-
sioners states that some remarkably successful results
have been obtained by stocking the riversof that State
which flow into the Pacific Ocean. In theserivers shad
is now so plentiful that the fishermen are compelled
to restrict the catch that they may keep the price of
the fish at a profitable level. This greatabundance of
fish is the result of the liberating of 10,000 shad fry in
the Sacramento River in the summer of 1871. The fry
were hatched at Hull’s Fishery, on the Hudson, and
were transported in four 8 gallon milk cans across the
continent. In the journey considerable difficulty was
encountered in procuring pure water for the fish, and
on account of the slow rate of traveling at that day.
It required twenty-six days to make the journey.
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THE AMERICAN PLATE GLASS INDUSTRY.

The manufacture of plate glass has attained great
development in recent times. It is a striking fact that
a miaterial so easily manipulated as glass in the molten
state only yields its finest product, plate glass, to the
Operations of slow mechanical grinding and polishing.
We present in this issue some illustrations of the
operations of rolling, grinding and polishing plate
glass as conducted in the works of the Pittsburg Plate
Glass Company, in Creighton, Pa. This company
stands as a representative American manufacturer of
plate glass, its works being among the largest in the
world. The drawings were prepared on the spot by
our special artist.

The material for the plate must be of the utmost
purity. The great point is tosecure a product that
will be as nearly colorless as possible, the degree of
color being revealed by the appearance of the glass
when looked at edgewise. 'The chemist who has used
the blowpipe knows how slight a trace of impurity
colors glass. The material for melting is made up of
the purest sand—the famous Pittsburg sand being
largely used—lime or soda ash, and other constituents,
together with a quantity of scraps of glass, “ cullet,”
as it is called. The whole is melted down in large pots
of one ton capacity each, many hours being required
for the eomplete tusion.

The first operation after the glass is melted is the
rolling. The rolling table is shown in our illustra-
tion. It has an iron bed and two rollers are arranged
to traverse its surface. The thickness of the glass is
regulated by strips of iron which run along the edges
of the table, on which strips the rollers rest. The
table is mounted on wheels, so that it can be drawn
on tracks from one part of the glasshouse to another.
A movable crane is shown, which lifts and transports
the pots of melted glass. The object of having the
table movable is to be able to bring its end opposite
the mouth of any of the leers or annealing ovens.

The pot of glass being withdrawn from the furnace,
is gripped by the tongs, as shown, and is lifted and
brought over the table by the ecrane. The glass
is poured out in front of the roller, the crane being
slowly drawn across the table during the pour-
ing. in order to distribute the glass. Glass is never
perfectly liquid; so as it falls upon the table it lies in
an irregular heap in front of and against the roller.
When it is all poured the roller is drawn over it, press-
ing it down and forming an irregular sheet. For some
reason irregularities of wave-like shape form in the
glass. To remove these the small rolleris drawn over
the yet plastic sheet.

Referring again to the cut, in the background are
seen low arches. These mark the openings of the
‘‘leers” or annealing furnaces.
exactly opposite one of the doors and the great plate,
now somewhat cooled and hard, is drawn into the hot
oven. The door is at once closed, and the heat is
gradually reduced. The plate lies flat on the bottom
and takes the contour of every irregularity thereon, so
it is necessary to have as true and smooth a bottom as
possible. A day or more mmay be required to anneal a
plate. The plates are rolled of different thicknesses,
about 60 per cent being allowed for waste; a plate 9-16
inch thick as rolled is ground down to !4 inch thick-
ness.

The rough plates as removed from the annealing
furnace are trimmed off to the best advantage, the
presence of cracks and imperfections determining the
lines of cutting.

machine shown in one of the cuts. Immediately above
andresting on the glass are two iron disks free to ro-
tate about their centers. The circular table is turned
by power.
tral portions keeps the two iron disks in slow rotation.
A stream of sand and water is fed to the meachine, and
the sand is changed to finer and finer grades, during
the progress of the grinding. At last fine emery is
substituted for sand, and this is the last phase of the
grinding of the surface. The plates are then removed
and reset with the other face uppermost and the pro-
cess is repeated forthe unground face. The next and
last step is the polishing.

This is executed by felt buffers, weighted so as to
press upon the glass. The buffers are held in a rect-
angular frame. The workman feeds the whole sur-
face of the glass with rouge and water and the buffers
are started into action. The glass is slowly moved

back and forth under the reciprocating buffers, so that
One side and then the other isj
thus brought to a high polish, and the glass is fin-

all parts are reached.

ished.

The Pittsburg Plate Glass Companv have three
works, with an aggregate capacity of 340 tons per day,
or 8,000,0)0 square feet per annum.
at Creighton, Tarentumn and Ford City, in Pennsyl-
vania. The Ford (lity works have 600 acres of ground,
with a river front of 214 miles, and the buildings are 14
by ¥4 mile in area. Utilizing natural gas, the company
has 150 miles of main laid to supply its furnaces. At
Wyandotte, Mich., they have a chemical works where
they manufacture theirown sodaash. Even the rouge,

The table is brought

They are then mounted in plaster of
. . . . N |
Paris onthe circular revolving table of the grinding

Its periphery moving faster than its cen-:

They are situated

made by igniting copperas, is manufactured at their
own works. They have fifteen sand-digging scows
and four steam tugboats. They produce sheets 144 by
221 inches or 12 by 18 feet in size.
e -t O
Evolution of Bookmaking.

The interior arrangement of books has undergone
many changes in the progress of time and events. At
first the letters were divided into lines only, then into
words, and these, by degrees, were noted with accents,
periods, paragraphs, chapters, and other divisions.
The severe conditions and penalties attached to the
loan of a book in the old days before the art of print-
ing was known can be readily understood when we
consider how the books were written. If copies of a
work were desired, the monks, who were almost the
only persons who could read and write, were collected

the others, to the number of ten or a dozen, each wrote
it, so that when they were through they had as many
copies completed as there were writers. The early poets
and orators recited their effusions in public to induce
their hearers to buy written copies of the poems or
orations.

It seems that the very earliest books were printed,
not with movable types, but from solid wooden blocks,
remarks Mr. A. H. Griffith, in the Detroit Free Press.
These consisted of a few leaves only, and were mostly
pictares of saints or historical persons, with a text or
a few explanatory lines. The ink was of a brownish
hue. These are known asimage or block books. The
pages were printed on one side only, though often
two leaves were pasted together, back to back. In
many of the first books blank spaces were left for the
gcztpitals and first letters; these were put in by hand

and in the most beautiful designs and workmanship.
lThe earliest known book of any magnitude is the
;famous Mazarin Bible, se called because of the copy
i found in the library of Cardinal Mazarin, The work is
without a date, but authorities generally coneur in as-
cribing it to about 1450. There are known to be about
twenty copies in all of this work. Many queer books
have appeared at different times and created wide-
spread interest or public condemmnation. Among the
most celebrated of modern times is perhaps the Book
of Mormon. This book was revealed to Joseph Smith,
so he said, in a dream when the Angel Moroni ap-
| peared to him three times and told himn that the Bible
"of the Western Continent, the supplement to the New
Testament, was buried in a certain spot near Man-
’chester, N. Y. Thither, after four years of preparation,
this same Smith claims he went, and had delivered
into his charge by an angel a stone box, in which was
a book made of thin gold plates, about seven by eight
inches in size, fastened together by three golden rings.
The plates were covered with characters said to be re-
formed Egyptians. This book professed to give the

of refugees, who were among those dispersed by the
confusion of tongues at the Tower of Babel. Accom-
panying this book was a pair of spectacles, consisting
of two crystals set in a silver bow. By the aid of these
, Smith proceeded to translate the mystic characters.
\That the whole scheme was the work of an ignorant
person is well known, and I only speak of it as a mat-
ter of interest connected with the history of books.
Primitive binding had no object beyond that of pre-
serving the book, but it was not long in use before it
became associated with ornament. First a small tab-

the work, was put on the side.

the dust and to keep this in place, it was tied with a

cious stones, cameos or ivory carvings. Of course this
work was more strictly speaking that of the jeweler
and goldsmith, for the binding only fastened the
leaves together and placed them between two boards
which were covered with leather or other material, and
as the books were intended to lie flat, one on top of
the other on the shelves, they always studded around
the edges with nails whose round projecting heads pre-
served the flat surface of the binding from being
rubbed.

Enown the art of staining, dyeing, stamping, and gild-
ing the skin they used for covering their books. After
the invention of printing, books multiplied more ra-
pidly. Their weicht and size were greatly reduced
and they ceased to be of such ornamental value. The
binding became less bulky, cardboard took the place
of wooden boards and this was the beginning of
modern bookbinding, The binder, like the shoe-
"maker, may well sav there is nothing like leather.
Charlemagne granted a charter to the monksof Sithen
by which they were granted the unlimited right of
i hunting deer on condition that the skins should be
~used in making gloves, girdles, and covers for books.

together in a room, and while one of them read a line |

history of America fromits first settlement by a colony ;

let of ivory or wood, on which was written the title of ;
Then a piece of j become generally known, rank high among American
leather was stretched over the edge to protect it from | oddities of nature. This Oregon natural bridge was

Il

P

cord or strap, but these were inconvenient and were the name of Magee.
in time replaced by clasps which were of silver, gold, 9114 feet wide at the base between side walls, and the

and other metals, often enriched with settings of pre-,are

The crusades, which introduced into Europe many}
luxurious customs, must have had great influence on | which lets no grass grow under her feet (if the Hiber-
bookbinding, since the Arabs had for a long time nian editor may be allowed a tigure of speech). It is

tooling, for it was long before the gilder’s work be-
came general. Italy set a fashion of beautiful bind-
ings copied from those of the Koran and other Arab-
ian manuscripts, which the bold Venetian navigators
brought back with them from the East. While the
art of beautiful bookbinding was born elsewhere, it
seems to have been cradled in France. From the be-
ginning of the sixteenth century to the middle of the
eighteenth, fostered by the kings and queensandrich
collectors of that country, the art reached and main-
tained a degree of excellence which has never been
surpassed. In the old days the binder performed all
the different processes himself, even 1o the making of
the tools he used. The work being his own, from be-
ginning to end, it bore the stamp of hisindividuality.
Not so to-day. Now it is a combination of trades.
One 1man sews the leaves together, another prepares
and puts on the covers, while stili another ornaments
the backs and giids the sides. One of the strange facts
in history is that the inventor of bookbinders’ glue
was an Athenian. He used it to fasten sheets of parch-
ment together, and so highly was his invention ap-
preciated that the people of Athens honored him with
a statue, a form of compliment rarely accorded to any
save the winners of the Olympian games and men who
had performed deeas of valor in war.

To-day the bookbinders of the world are indebted to
Americaningenuity for three-fourths of the machinery
used in the work, and, while French bindings excel in
taste, English in solidity and strength, the Americans
excel in the rapidity of their workmanship. If the
American workman would apply the skill and pains-
taking labor that the French artisan devotes to his
work, we should soon develop a national typeof indus-
try which would astonish the world.

Frozen Water

Py
A 4

Closets,

The discomforts, not to say dangers, which attend
the freezing of water pipes are alone hard enough to
endure; but when the frost is so severe and stays so
long with us as to lead to the stoppage of soil pipes we
are brought face to face with a new evil which de-
mands very prompt and careful action. Welearn that
in many houses in the suburbs of London this has oc-
curred, and that in many casesthe occupiers have been
obliged to carry the excreta into the garden or to avail
themselves of the premises of an obliging and more
fortunate neighbor. When the thaw does set in, the
consequence of this condition of things may be very
serious, and those who are unfortunate enough to be
in such an unenviable position should have a stock of
some efficient disinfectant at hand. It would bea pro-
per and useful preliminary precaution to place a
i quantity of disinfecting liquid, such as carbolic acid,
in the pan of the frozen closet. The public health
authorities might, we suggest, help the people in this
matter, so that pestilence and disease may not be
counted among the contingencies which prolonged frost
brings in its train.

[The above, from the London Lancet, suggests that
the same precaution against the danger arising from
frozen pipes is as important to our people as to Lon-
doners. —ED.]

2 d

The Natural
One of the chief of the west coast natural curiosities
is the “Titan’s Bridge,” situated in Douglas County,
Oregon, and about eighteen miles from Oakland. 1t
is not on such a grand scale as the famous ¢ Natural
Bridge” of Virginia, but will, when its whereabouts

Bridge of Oregon.

discovered only a few years ago by a Californian of
The canon spanned by its arch is

hitself onlylacks 414 feet of being an even 100 above
the little stream that runs beneath. Therock stratum
which spans the canon and forms the bridge is 30 feet
in thickness, exclusive of 8 or 4 feet of earth, which
supports a few straggling trees. It has already be-
come a great resort for Oregonian outers, and a large
hotel on a plateau near the western approach of the
bridge is among the near future probabilities.—St.
Louis Republie.

> oo

The Flyer,
Out in the State of Washington there isa steamboat

the Flyer, a screw steamboat, 200 feet long, carrying
p:lsseng:rers on Puget Sound. She ran 68,695miles dur-
ing the year 1894, which is believed to be one of the
best records ever made by a boat of that kind. This
vessel, which belongs to the Puget Sound and Colum-
! bia River Transportation Company, makes four round
_trips daily between Seattle and Tacowma, 275 miles, or
220 miles a day. The round trip of 55 miles is made in
"three hours. The distance between these two cities by
rail is about 40 miles, but the Flyer makes such good
time and is so punctual that she is said to be more
"popular than the railroad trains. The aggregate of
lost time during the year is said to have been only 43

The ornamentation was almost entirely in blind minutes.
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THE GRANITE AND SLATE LAUNDRY TUB INDUSTRY.

In this vicinity laundry tubs are now made prineci-
pally of slate, soapstone, and granite. The slate is
quarried in Nelson County, Virginia, and the soap-
stone is from Bangor, Pennsylvania. They are sawed
into slabs of proper length, width, and thickness at
the quarries, the manufacturer buying the slate at a
cost of 16 cents and the soapstone at 30 cents per run-
ning foot. The slabs run from 4feetto 6 feetinlength,
about 16 inches in width, and about 1§ of an inch in
thickness. Thc smallest of the slate tubs, which are
divided into two compartments when completed, are 4
feet in length, 16 inches in depth, and 24 inches in
width, the largest being 6 feet inlength and of the
same width and depth with three compartments. The

GROOV/ING SLATE

machine, where the waste, overflow, and cock holes
are bored. These holes, which are from eight to twelve
in number in each, according to the size of the tub,
run from 1 inch to 134 inches in diameter. About ten
sets of holes are drilled per day.

From the drilling machine the slabs pass to the re-
volving rubbing bed. This bed is made of cast iron,
8 feet in diameter and 2 inches thick. The front edges
of the tub are placed on this bed, which travelsat the
rate of fifteen revolutions per minute, and a % inch
bevel ground on the slab, Water and sand is used on
the bed which grinds the material, it taking about one
hour to bevel each tub. The next operation is the fit-
ting up of the iron frawmesin which the slabs are set.

The corners and joints of the frame are first covered

netting is a cap strip about 1 inch in width made of
zine. The waste and overflow connection is then
placed in position, and a wooden mould or frame
clamped tightly together placed around the form.
The interior of the mould frame when in position is
the same shape and size as the exterior of a tub. The
wire netting projects up through the center of this
space, which is about 1 inch between the frame and the
cores.

The mixture of crushed granite and cement is
then jammed down into the space between the cores
and frame by hand with a steel-bladed rammer, the
operation taking about eight minutes. The material is
then left to set for about eighteen hours. The mould
containing the tub is then turned over and the cores

PARTITION
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ORAWING CORES.

THE GRANITE AND SLATE LAUNDRY TUB INDUSTRY.

weight of these tubs, when completed, ranges from 350
to 600 pounds each. The soapstone tubs are made in
three sizes, the smallest or single tub being about 2
feet square and of the same depth as the others. The
larger sizes of soapstone tubs are of the width, depth,
and length of the others, and range in weight from 150
to 750 pounds each. The granite tubs are made of a
mixture of crushed bluestone, water, and Portland
cement.

The first operation in the manufacture of the slate
and soapstone tubs is the grooving of the ends and
sides of the slabs. This is performed by a machine
having a steel gouge attached to the end of a horizon-
tal movable slide, which, when the operator sets it in
motion, moves forward, cutting or grooving the ends
of the slabs. This slide makes a stroke every six sec-
onds, it taking about three-quarters of an hour to
make eleven grooves about 34 of an inch in depth in
each set or tub. About fifteen setsof slabs are grooved
per day. After grooving they are taken to the drilling

inside with a cement composed of litharge, boiled oil,
whiting, and lampblack.

The slabs are then placed into the frame on the
cement, which fills up and fastens the joints solidly to-
gether. The tub is then clamped into a wooden frame
and the brass caps fitted on the corners. After the
cement becomes hard the tab is then cleaned up and
sandpapered and oil:d. The overflow and waste con-
nection is then put on and the iron work japanned.
The first operation in the manufacture of granite tubs
is the setting up of the cores. The cores are made of
spruce, lined on the outside with zinc. They are made
the same shape and size of a tub compartment. They
are first placed bottom up on a spruce frame, a small
space being left between them about the width of a
partition. A strip of No. 21 galvanized wire netting is
then placed around the cores. This strip when
stretched out is about 12 feet in length and made so as
to fit around the cores, leaving a space of about 14 an
inch between the two. Soldered to the bottom of the
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drawn out. The operation is performed by means of
a derrick. Projecting from each end of the apparatus
is an iron bolt having a nut at each end which is
slipped underneath a slotted iron brace attached to
the sides of the core. The operator by turning the
handles or levers above causes the nuts underneath
the braces to tighten, the pressure of which loosens
the core from granite. The cores after being loosened
are taken out by hand and the nietal work put in and
then floated with a ecement composed of water, white
sand and soapstone powder to the depth of about 14
of an inch. It is then left to stand for eighteen hours.
The tub is then turned over and the outside frame
taken off. The exterior of the tub is then floated with
cement as before and left to dry for about one week
and then sandpapered and cleaned for the market.
The sketches were taken from the plant of the Union
Granite Company, Weehawken, N. J., who with
nineteen hands turn out about two hundred tubs
monthly.
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THE LICK MONUMENT TO
€ALIFORNIA.

The Lick monument was un-
verled with appropriate ceremo-
nies, conducted by the venerable
body of California Pioneers, on
November 29, 1894. No other State
in the Union has had a monument
erected to commemorate its his-
tory, growth and progress.

The late James Lick left a will
in which he bequeathed to the city
of San Francisco $100,000, for the
erection of a monument *‘ which
shall represent by appropriate de-
signs and figures the history of Cali-
fornia, from its early settlement to
the present time.”

Four years ago Frank Happers-
berger, a native of California, but
educated in Europe, was awarded
the contract for the monument.
Thirty-two designs were submitted
by local, Eastern and European
sculptors, among which Happers-
berger’s was considered the most
artistic and the most historical.
That the trustees made a wise
selection is proved by the hand-
some monument which now stands
in front of the new City Hall.

The ground plan of the monu-
ment is cruciform in shape, with
four extended wings or pedestals.
Rising from the center, the spheri-
cal shaft reaches a height of 47
feet from the base to the top of the
spear of the bronze figure on top.

Surmounting this shaft is the
heroic bronze statue of ‘ Califor-
nia.” This is the main figure, 12
feet hich and weighing over 8,000
pounds. Standing beside her is
the California grizzly bear, without
which a monument to California
would be incomplete. Surround-
ing the shaft are four high reliefs,
typifying different scenes in Cali-
fornia history, as the trip across
the plains, trappers bartering with
Indians, vaqueros lassoing a steer.

Below these rveliefs are medal-
lion portraits of the builders of the
State and early explorers, Cabrillo,
Drake, Serra Portala, Sloat, Stock-
ton, Fremont and others.

On the two side pedestals are
allegorical seated female figures,
the one representing Commerce
and the other Agricul-
ture. Commerce is
seated on a galleon, her
feet resting on bales
and in her hand an oar.
Agriculture is repre-
sented by a woman sit-
ting with a cornucopia
of fruits in her left and
a buneh of oranges in
her right hand.

On the front pedestal
is the mining group, a
picture of three miners
looking at a nugget of
gold which one of them
has just picked up.
There is much realism
in this piece and the
grouping and execution
are admirable.

In the rear group are
also three figures. An
Indian is half reclining,
gazing intently in the
face of a cowled mission
padre, who is bending
over him, hand ele-
vated, pointing up-
ward.

Behind these two is
a vaquero in the act of
throwing a lassoo, the
coils of which are
thrown over his
head.

Frank Happers-
berger, though still a
young man, thirty-four
years of age, has al-
ready executed a monu-
ment for San Francisco.

Ten years ago, while
still a student in Ger-
many, he was awarded,

S e i o against twenty-six competitors,
1 . a contract to erect the Garfield
monument. E. W,

LIE s

— e i =L

BRONZE STATUE SURMOUNTING THE LICK MONUMENT TO CALIFORNIA.

LICK'S MONUMENT TO CALIFORNIA.
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The Use of Captive Balloons

at Sea.

The proceedings of the United
States Naval Institute contain
some interesting details which were
communicated to the France Aeri-
enne by Colonel Nicolas d’Orloff
concerning the search made from a
captive balloon to try and discover
the whereabouts of the ill-fated
Russian war ship Rusalka. The
transport Samoyede was fitted up
to facilitate the ascent of the bal-
loon. The expedition was under
the charge of an officer and twenty-
five soldiers of the aerostatic park
of St. Petersburg. For nineteen
days the Samoyede was towed out
from Helsingfors (Russia) every
morning and towed back at night.

The balloon employved had a
capacity of about 20,000 cubic
feet ; it ascended to altitudes vary-
ing from 656 to 1,443 feet ; with a
head wind it was towed at a rate
of 8}4 knots ; with afavorable wind
the speed was sometimes increased
to 634 knots per hour. Two ob-
servers were constantly in the car
and were relieved every three
hours. Glasses were not used, as it
was found that the naked eye
could discern objects at the bottom
of the sea much better than when
artiticial aids were employed.

The conclusions arrived at were
as follows: That at a height of
1,300 feet it was not possible to see
the bottom of the sea to any great
depth, in consequence of the im-
pediments to vision offered by the
color of the water and of the bot-
tom. With a favorable light,
rocks and sand banks were clearly
defined at depths of from nineteen
to twenty-three feet. Larger sand
banks could be seen according to
the color of the water at a depth
of 40 feet.

Obuservations from a captive bal-
loon are more easily carried out at
sea than on land, because the air
currents are more uniform and are
not so subject to sudden changes.
Vessels can be distinguished per-
fectly and there is no
difficulty in recognizing
whether they are mer-
chantmen or men-of-
war. Col. d’Orloff con-
cludes that captive bal-
loons would be of great
utility as observatories
to a fleet, enabling the
officers to reconnoiter
the entrance of un-
known harbors, and
for ascertaining the
exact position of forts,
batteries and other de-
fenses. In time of
peace the balloons
could be used in hydro-
graphical researches.

In the SCIENTIFIC
AMERICAN for Novem-
ber 10, 1894, we de-
scribed the use of the
submarine detector in
locating the position of
the Russian monitor
Rusalka, which found-
ered with all hands in a
storm in the Gulf of
Finland.

LEARNING FROM NA-
TURE. — The air-tight
compartment theory of
building ships was cop-
ied from a provision of
nature shown in the
case of the nautilus.
The shell of this animal
has forty or fifty com-
partments, into which
air or water may be
admitted to allow the
occupant to sink or
float, as he pleases.
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DECISIONS RELATING TO PATENTS.
Jourt of Appeals of the District of Columbia.
SOLEY vs. HEBBARD.
Decided January 7, 1895.

Morris, J. :

This is an appeal from the decision of the Commis-
sioner of Patents in a caseof interference between rival
applicants for a patent for the invention of a machine
for manufacturing composition targets.

‘Where one of the parties has reduced the invention
to practice, he will be regarded as the prima facie
original and first inventor.

Where it is admitted by the parties that a machine
had been built from patterns designed by H., one of
the contestants, but where 8., the other contestant,
claimms that H. derived the invention from him, conse-
quently that the reduction to practice ought to inure
to his benefit, Held that the burden of proof is upon S.
to prove his claim, and, failing to do so, priority of in-
vention must be awarded to H.

in such case the contestaut, in order to prevail, must
prove his claim by a clear and fair preponderance of
evidence.

Held that an employer may assume that he may allot
the brain work of his employes as he pleases and take
out in the name of one a patentfor aninvention which
he knows to have been made by another, because it
may in some way suit his convenience, is an assump-
tion that may be repudiated by the common sense of
mankind.

Court of Appcals of the Distriet of Columbia.

CHENEAU VS. COMMISSIONER OF PATENTS.
Decided January 11, 1895.

Alvey, C. J.:

This is an appeal from the Commissioner of Patents
refusing a patent upon a claim of the appellant, stated
as follows:

As an improved article of manufacture, a floating
body, such as herein specified, composed essentially of
pieces of the pericarp of the cocoanut dried and coated
with waterproof substance, substantially as described.

An article of manufacture composed essentially of
pieces of the pericarpof the cocoanut, dried and coated
with waterproof substance, Held to be not patentable
because of anticipation and lack of invention.

Where the article sought to be patented differs from
prior like articles merely in the difference and superi-
ority of the material of which itis composed, the ma-
terial and its properties being old and known, Held
that such article involves the mere substitution of one
old material for another.

It is not every new and useful improvement produced
by the adaptation or substitution of one well known
material for another that will entitle a party to a
patent. The improvement mustbethe resultof inven-
tion.

United States Circuit Court of Appeals—Third
Circuit,
NATIONAL METER COMPANY VS. THOMSON METER
COMPANY.
Decided January 2, 1895.

Wales, J.:

Appeal from the Circuit Court of the United States
for the District of New Jersey.

This suit was brought in the Circuit Court of the
United States for the District of New Jersey torestrain
the infringement of letters patent No. 379,805, dated
March 20, 1888, for improvemnent in water meters, issued
to the National Meter Company as assignee of Lewis
H. Nash.

Claims 15 and 17 in patent No. 379,805, issued March
20, 1888, to the National Meter Company, Lewis H.
Nash, inventor, covering a hard rubber piston, com-
bined with a skeleton of strengthening material, Held
valid and infringed.

Where the devices alleged to anticipate the patented
device were not designed to meet nor subjected to
conditions analogous to those of the patented thing,
Held that such prior structures did not anticipate the
patented device.

Held that an inventor is entitled to all the necessary
and legitimate results attained by his invention, in-
eluding such as were not foreseen. It isthe thing, and
not the uses to which it may be found capable of,
which is patentable.

Before Acheson, Butler, and Wales, judges.

Supreme Court of the United States.
CONSOLIDATED RoLLING MiLL COMPANY
BARNARD & LEAS MANUFACTURING COMPANY.

Appeal from the Circuit Court of the United States
for the Northern District of Illinois.

Decided February 4, 1895.

This was a bill in equity filed by the Consolidated
Roller Mill Company against the Barnard & Leas
Manufacturing Company for the infringement of four
letters patent for certain improvements in roller mills,
viz., patent No. 222,595, issued December 23, 1879, to
William D. Gray; patent No. 238,677, issued March 8,
1881, to the same person; reissued patent No. 10,139,

V8.

issued June 20, 1882, to U. H. Odell; patent No. 269,623,
issued December 26, 1882, to Hans Birkholz.

Mr. Justice Brown delivered the opinion of the
court.

Claims 4, 5, and 6 in patent No. 222,895, issued De-
cember 23, 1879, to William D. Gray, for improvements
in roller mills, construed to be practically for a com-
bination of, first, a movable roller bearing; second, a
rod ; third, an adjustable stop device to limit the
inward movement of the bearing; fourth, an outside
spring urging the bearing inward; fifth, means for ad-
justing the spring; and, sixth, a stop and holding de-
vice at the opposite end of the rod from the spring, and
Held not infringed by a machine having no rod or
its mechanical equivalent connecting the bearings of
the adjustable rolls, but instead of it an upright rod
encireled with a spring at the end of each roller.

Claims 2 and 3 in patent No. 238,677, issued March 8,
1881, to William D. Gray, for improvements in roller
mills, examined, and Held to be void because antici-
pated by the inventions of one Nemelka. of Simmer-
ing, Austria-Hungary, as best shown in an English
patent, No. 3,328, of 1877, to one Lake.

- -

Franklin A, Seely.

By the death of Col. Seely, the Patent Office has
lost one of its most able, popular and efficient examin-
ing officers.

Franklin A. Seely was born in Pennsylvania in 1834,
graduated at Yale College in 1855, served in the army
as assistant quartermaster of the-volunteers during
the war of the rebellion, and was discharged in 1867
with the brevet rank of lieutenant-colonel. In 1875 he
was appointed assistant examiner in the Patent Office,
and in April, 1877, chief clerk of that office. He held
the latter place till June, 1880, when he surrendered it
to accept that of principal examiner, and was put in
charge of a new division formed of the classes that
had hitherto constituted the philosophical division, ex-
cept electricity, which thereafter constituted a separate
division. To Col. Seely’s division were added trade
marks, till then a division by themselves. His duties
remained the saine nntil a vear ago, when they were
lightened by the erection of his work on applications
for patents into a separate division, leaving him only
trademarks. When, in 1877, the United Statesacceded
to the International Union for the Protection . of
Industrial Property, the task of reviewing the conven-
tion of Paris was assigned to Examiner Seely, and his
interpretations of that instrument have been accepted
ascorrect both hereand abroad. Since then it has been
the custom to refer to him all questions arising in the
office or referred to it concerning international rela-
tions, and during the terms of Secretaries Bayard and
Blaine the State Department often sought the help of
his opinions. In 1890 the latter designated him as a
delegate to the international conference at Madrid.

Col. Seely was for many years an officer in the
Anthropological Society at Washington, and a con-
tributor to its proceedings. Several of his papers re-
lating to the philosophy of invention have been pub-
lished. 1In 1891 he delivered an address at the patent
centennial on * The International Protection of Indus-
trial Property » and a paper of similar purport in the
patent congress held at Chicago in 1893 in connection
with the Columbian Exposition. A carefully prepared
collection of all the treaties and conventions concern-
ing patents and trade mmarks to which this country is
a party was presented by him to that congress.

Direct Positives Produced in the Camera,

In the Phot.-Wochenblatt, Herr Franz Kogelmann
suggests the following modification of the Obernetter
process of producing positives directly from nature in:
the camera.

The plate, which should have been exposed for a
much longer time than usual, is developed with ferrous
oxalate until the high lights, if the plate be viewed
from the back, appear quite black. The plate is then
washed in the dark and placed in the following bath :

Bichromate of potash............ P teeesesssssneeess Dparts.
Alum.....ocvvviinnnns R Ceeeraraeaseranes oae [P 75
Nxtncacldcp ........... P S ceaieeses B0t
Sulphuric acid CoPeevervieees trevenenenrrearenveonneanas s

Distilled water

This solution should be free from any trace of chlor-
ide. Theplateis then thoroughly washed and develop-
ed in bright daylight with any good developer, until
the required density is obtained. 1t {s essential that
in the high lights the silver salt is entirely reduced, so
that it may be perfectly dissolved in the bichromate
bath, leaving the ecorresponding parts of the film per-
fectly transparent.

L. Le Brocquy’s Substitute for Rubber.

This consists of the substance known as printers’
“roller composition”—consisting of glue, glycerine,
and sugar—incased in a covering of ordinary India
rubber, to protect it from damp and mechanical injury.
Into the composition may be introduced various sub-
stances such as tannic or chromic acid to raise its melt-
ing point, salicylic acid as a preservative, ground cork,
china clay, and bariun gulphate, and mica to increase
its insulating capacity.
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Number and Subjects of American Patents,

The recent annual report of the Commissioner of Patents contains an
interestingland valuable table, showing the number of patents granted for
the various subjects on which petitions have been filed. We herewith pre-
sent this table in extenso. The total munber of patentsgranted uptothe
close of 1894 was511,744. T'ne least number granted for any one subject was
for hnotyping. or type setting by machinery. .The number of these patents
isY8. The highest number of patents, on any one subject. is for car-
riages and wagons, for which the aggregate number of patents granted is

096,

TABLE OF AMERICAN PATENTS GRANTED FROM THE BEGINNING DOWN
TO DECEMBEL 81, 184,

Brakes and gins..........cooov tiiiiiiiins s 1,264
Bread. cracker, and lozenge making 764
Bridges........ccevue 951
Brushing and scrubb 3184
Builders’ hardware 7,192
Butchering 98
Caoutchouc and minot plastics. ... 1,864
Carbunating beverages...... ‘e 78
Carding... ..., ..o I 1,530
Cure of live sLock.. 3,069
Carpentry............ .. 3.7
Carriages and wagons.. 096
Chains, staples, and ha! 42
Chairs .......o.o..ceeees 4,489
Charcoal and coke. 178
Chemicals... .....cevenn... 1,143
Clasps, buckles, and t nttom 11,7495
Clay and pottery. . ,090
Cloth tinishing 659
Cluteches............ 1,535
Coating wlth metal. . 454
Coin-controiled appa. 8 818
Composite rootings and c«;ve 665
Conveyers............... 1167
Coopering., 670
Cordage. .............. 1,549
Cranes and derricks .. 596
Crinoline and corsets ..... 1,506
Curtains, shades, and screens.. 2.435
Cutlery.. 2.103
ry.. 4,435
Dentistry 1,283
DESIGNS .
Draughting 697
Driers.. 2,481
Lducmmnal .lpplmnces T3
Electricity. Conductors. 2058
Eleclrlclty. Electric railways. 1751
Klectricity. Generation.. . 2,90
Electricity. Medical and su 393
Blectricity. Motive power.. 1,061
Electricity. Special apphcn 443
Electric lighting 3346
Klectric signaling. 1,781
Electro chemistry. 2963
Eievators........ 1,639
BXeavating, o .ooiioiiiies i e 2,165
Kxplosives.. 500
Furriery. ... 1.234
Felt and ¢ il
Fences. . 6,807
Fertilize 424
Kine arts.. 1,500
Firearms......oo....... 4,856
Kire escapes and ladders.. 2,487
Fire extinguishers ....... 1,028
Fireproof buildings.. 465
Kishing and truppmg . 2,667
Fluid pressure reguktors 802
Fuel. 636
4,854

3,06
1.351
Grinding and uullshmu 2.593
Hardware making................... .o i oo 1,395
larness.........ccoeeae 7,400
Jarrows and diggers.. 4.691
Hurvesters.. 10,155
Tides, skins, und l 1.091
Hoisting. . 5.668
{orology.. 3640
Hose and belting. . ,0u2
Iydraulic engineer; mg. . 1.146

Hydranlic motors....... L 2572

njectors and ejectors 540
ron Structures.......... . 524
Jewelry.....o.evieisannn . 1,106
Journal boxes, pulleys, sh 1302
Kitchen and lable articles...... 1.547
Knitting and netting .... 1,580
1.amps and gas tittings. . 8211
ALY e e tieeiisanannas ns 7,683
.eather-working maclnnery 532
Jinotyping.. 48
[ocks and jatches. 5,979
subricators....... 1,409
Machine elements 4,785
Marine propulsio 1,583
Masonry . ...... 459
Matrix making.......... 114
Measuring |nstruments . 9,344
Mechanical motors. . 175
Medicines........... . 1332
Metal bending.... 658
Metal bolts, nuts, rivets an 2,396
Metal boring and drilling 1,212
Metal drawing........ 2
Metal forging... 732
Metal founding. 2,310
Metallurgy.......... ,635
Metal oroamenting....... 120
Metal personal wear. Making. 461
Metal punching and shearing.. 1,056
Metal rolling.. 1,167
Metal tools and implements. 686
Metal tube manufacture 433
Metal turning, planing and o 2,012
Metal welding... ....... 535
VIem worlnm.. tools.. 3.265
.................... 9,720
Mmeral oils. . 666
usic........... 3.928
Nails and spikes.. 1523
Needles and pins. 175
Nut and bolt lock 1.540
Olls. tals and glue ,836
........... 1.445
()ldmm('e 954
Packaging and dwpon niz liguids. . 1,262
Packing and storing vessels.... 10854
Painting. ...l 2,013
Paper making 3307
Paper manuf: 3381
Paving ... 1,090
, Photograph 1,481
Plows.... .. 10,122
Pneumstics. . 3.647
Preserving. . 1541
Presses... 3,798
Printing.. 5433
Projectiles. 2016
Pumps.......... . 4,20
Railway brakes.. 867
Railway draught 6.750
Railway rolling steck 5,827
Railways............ 8,334
Refrigeration.. 3,408
Roofing.... 1,182
Sufes........ ....... 490
Seeders aud planters 7477
Sewerage ... 281
Sewing machines 6,048
Shaping fluid metal. . 236
Sheet metal ware. M 2,266
HipS ..ovennenns 2,143
Signals 2,662
Silk..... 106
Spinning... 2,208
Stationery....coooeee veen ot 4,532
Steam and vacuuin pumps. 27
Steam boilers. . 5843
Stenm boiler furn 2,947
Steam engines. . 237
Steam engine valve 2.465
Stone working. .. . 218
Store furniture N K]
Store service......... 690
Stoves und furnaces, . 18340
Sugar and salt..... 2,401
Surgery...... 8.135
Teley zraphy 8,015
Telephony. 22N
'.l‘hr:w]muz 4,130
Tobaceo. 2,274
Toilet, . 86
Towers. . 473
Trees, plants and Howers. . 924
T'vpe writing machines . 1,112
Umbrellas and eunes U7
Undertaking....... 630
Vegetable cutters a 2,005
Velocipedes... .... ,338
Wagon, ear and track irons. . 1,074
Washing apparatus.. 652
Water distribution . 107
Weaving cee . 372
Wheelwright m‘lcmnm 310
Wind wheels.. - 1485
Wire working. . 1,449
Wood sawing.. 4,299
Wgood turning 6
Wood working machin . 554
‘Wood working tools.. 4,235
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THE VICTOR BICYCLE.

The Victor bicycle, made by the Overman Wheel
Company, of Chicopee Falls, Mass., is a typical Ameri-
can wheel. All of its parts, including the saddle and
tires, are made in one factory, giving it an almost
unique status. During and since the days of the old
ordinary or high wheel, the Victor has maintained its
position in the front ranks of American wheels. In
the product of the Overman Company for the present
year many novelties are included. Among others may
be particularly mentioned a detachable sprocket, en-
abling a change of gear to be made with little trouble;

. \ | 4 | i

REAR WHEEL AND CHAIN TIGHTENING ADJUST-
MENT.

anarrow tread ; the method of attaching the spokes to
the hubs, by which straight spokes are secured, al-
though tangent ; the peculiar method of attaching the
crank to the crank axle; the hand hole inner tube
tire, are but a few of the characteristic features of the
wheel. For the ensuing year eight wheels have been
made, five road wheels with different classes of frames,
the racing wheel, and two lady’s drop frame wheels,
termed the * Victoria.”

One novel feature is that the rear wheel and the
crank axle can be reversed. This brings the chain to
bear upon the other sides of the sprocket wheel teeth,

Scientific dmerican,

of paper in a series of waves from the area bounded
by which the power exerted can be calculated, indi-
cator-card fashion. Some most interesting and unex-
pected results have followed from the use of this, and
the Victor wheel, as placed upon the market, embodies
the results of absolutely quantitative experiment.

A New Process for

Armor Plates.

An interesting test of a 17-inch armor plate which
had been reduced to a thickness of 14 inches after
being carbonized occurred at the Indian Head prov-
ing ground on February 21, with a 10-inch rifle, using
armor-piercing projectiles which were fired at veloci-
ties that would have penetrated ordinary plates of
much greater thickness. The managers of the Car-
negie Company conceived the idea that the resistance
of a Harveyized plate might be increased by reheat-
ing and rolling subsequent to the surface carboniza-
tion process. The texture of the plate is thus tough-
ened and its internal strains are minimized. This was
tried and the plate was then sprayed with ice water to
secure the advantages of chill hardening. The 17inch
plate which had been reduced to 14 inches in thick-
ness was attached to the usual wooden backing, and
was attacked with a 10 inch gun under the same con-
ditions that govern the trials of 14 inch plates. The
first shot fired was a Carpenter projectile propelled by
217 pounds of brown prismatic powder. The velocity
was 1,859 feet per second. Its point went in about
seven inches and was cowmpletely ‘ upset,” to use the
technical terin. The projectile was shattered. The
great armor plate, which was 15 feet long, 8 feet 6
inches wide and weighed 33 tons, remained practically
uninjured, not the slightest crack being developed.
The second shot fired was a 500 pound Carpenter
projectile propelled by 225 pounds of powder, develop-
ing a velocity of 1,940 feet per second. It c¢rumbled
to pieces, leaving a disfiguring hole, but the plate did
not show any crack, even where it had been presuma-
bly weakened by the former shot. The 12 inch gun
was then wheeled into position and a Sterling projec-
tile was fired with a charge of 420 pounds of powder,
the velocity being 1,858 feet per second and the strik-
ing energy being 20,370 foot tons. It bored a hole
through the plate. but even this shot failed to develop
a radial fracture. No other test was considered ne-
cessary, as this was the ordeal to which 17 inch plates
are subjected, and the 14 inch plate had resisted
cracking better than the 17 inch plates which had been
furnished to the Indiana, Ore-
gon, and Massachusetts.

Important results are sure
to follow this test, for as John
G. A. Leishman, President of
the Carnegie Steel Company,
says: “The making of armor

SECTION OF REAR WHEEL HUB.

thus virtually supplying the machine with new
sprockets.

One of ovur illustrations shows the rear wheel,
chain-tightening adjustment, and spoke attachment,
and another showsthe rear wheel axle, which presents
the dust-proof features of the bearing to the reader,
and shows also the projections or lugs to which the
spokes are attached. The spokes are drawn down in
the centers from wire, being left of the original size at
the ends, so as to secure a greater strength at these
critical points. The Victor people have devised an in-
genious dynamometer, which we also’ illustrate, by

THE VICTOR CYCLE DYNAMOMETER.

which may be shown the power exerted on the cranks
by the rider.
the forms and sizes of the sprockets, which really
seems a step in the way of accurate designing, instead
of the almost guesswork followed heretofore by most
makers. The dynamometer makes a record on a piece

This has enabled the company to test |

plates is in its infaney. . . .
The qualities of steel are so
peculiar and subtile that any
change in the process of hand-
ling it in its manufacture may

lead to great changes in the
result.” It is evident that
hundreds of tons of weight
may be saved without sacri-
ficing the efficiency of the battle ship, and the weight
of the two inches of armor saved means increased
speed or greater coal endurance and added guns. Of
course it is too early at present to say whether the!
government will order all future plates treated by this
process or not, but Captain Sampson, Chief of Ord- |
nance, said that this shot (the 12 inch) would have
easily penetrated twenty inches of steel and fully
twenty-eight of iron. So there is every reason to
believe the government will be favorably disposed to
the new process.

Burns from Extreme Cold.

At the last meeting of the Swiss Society of Natural
Sciences, at Lausanne, M. Raoul Pictet gave some
particulars concerning celd burns experienced by him-
self and assistants during his investigations of the
lowest temperature attainable. Thereare two degrees
of burns. In one case the skin reddens at first and
turns blue the following day, and subsequently the
area of the spot expandsuntil it becomes nearly double
its original dimensions. The * burn,” which is usually
not healed until five or six weeks after its occurrence,
is accompanied by a very painful itching on the affect-
ed spot and the surrounding tissues. When the burn-
ing is more serious, produced by longer contact with
the cold body, a burn of the second degree is experi-
enced. In this case the skin is rapidly detached, and
all parts reached by the cold behave like foreign
bodies. A long and stubborn suppuration sets in,
which does not seem to accelerate the reconstitution
of the tissues. The wounds are malignant, and scar
very slowly in a manner entirely different from burns
produced by fire.

On one occasion, when M. Pictet was suffering from
asevere burn due to a drop of liquid air, he accidentally

scorched the same hand very seriously. The scorched
portion was healed in ten or twelve days, but the
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wound produced by thecold burn was open for upward
of six months. In order to try the effect of radiation
in dry cold air, M. Pictet held his bare arm up to the
elbow in a refrigerating vessel maintained at 105°,
when a sensation of a pecaliarly distinct character was
felt over the whole skin and throughout the muscles.
At first this sensation was not disagreeable, but gradu-
ally it became decidedly so, and after three or four
nminutes the skin turned blue and the pain became
more intense and deep seated. On withdrawing the
arm from the refrigerator at the end of ten minutes, a
strong reaction was experieunced, accompanied by a
superficial inflammation of the skin.

THE WEED WATER MOTOR.

These motors belong to the class of tangential or
impulse wheels, and power is developed by a jet of
water under pressure impinging on a bucket of proper
shape to receive and retard the stream untilits force is
spent, the water being then discharged into the outlet
of the casing. 'The manufacturers, Messrs. A. J. Weed
& Company, Nos. 106 and 108 Liberty Street,New York
City, have given much time and study to the attain-

THE WEED WATER MOTOR.

ment of the proper shape and proportion of the work-
ing parts to make the most effective motor. The mo-
tors are especially adapted for the use of dentists,
jewelers, and amateurs who desire a light power for
small lathes, polishing wheels, scroll saws, sewing
mwachines, etc., and special small countershafts de-
signed for these motors are furnished where it is de-
sired to use the power at a distance from the water
supply. The motor is well made, the bearings being
adjustable, so that ali wear can be taken up without
disturbing any other part of the motor, and with pro-
per care the machine will last for years. A flywheel
on the shaft forms part cf the driving pulley, and in-
sures a smooth anrd steady speed under quite a. va-
riation of load. The driving pulley is arranged for
either flat or round belt as may be desired. Where the
motor is intended for permanent use it should be con-

WATER MOTOR RUNNING LATHE.

nected up with lead or iron pipe with a stopcock, but
for occasional service pressure hose may be used and
attached to the regular faucet at will, by the use of an
improved adjustable connection.

Skunk Oil.

An Iowa correspondent of an exchange gives the
following information concerning the origin of skunk
oil : **As I live in a district where the skunk isonly too
well known, perhaps I may be able to answer your cor-
respondent’s question about the origin of skunk oil,
commonly sold in the drug storesaround usasaremedy
for rheumatism. Skunks lie in their holes during the
winter, never appearing above ground, excepting on
very fine days. Before retiring underground, they be-
come well loaded with fat. When killed by drowning
them, by filling up their holes with water, thevaredug
out without producingany offensive odor. The ‘stink
bag? is removed, the skin is secured, and then the fat
is taken out and treated just as the fat of the hogis
treated in making lard. The preparation of skunk oil
is a profitable industry during the winter months. A
German family living at Esterville, in Iowa, twenty
miles from my residence, do a considerable business in
its preparation every year.”
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Nature and Science.

A strange conflict is going on just now between
nature and science. The field of battle is in the chemi-
cal laboratory. Chemistry is making advances along
new lines, and products are being obtained by artifice
which hitherto have only been known as those of
nature. This is the field of synthetic chemistry.
Whereas, until recently, chemists have occupied
themselves almost wholly with the processes of analy-
sis—that is to say, the taking of things apart—now
they are trying to put elements together so as to
imitate natural compounds. Some speculative theor-
ists go so far as to assert that in the future we shall
be able to manufacture all kinds of foods, and even
most prized delicacies, in the laboratory, so that there
will be no further necessity for tilling the soil and
raising crops.

There is no doubt whatever, remarks a writer in a
contemporary, that wonders now undreamed of will
be accomplished in the chemical laboratory of the
future. Already some thingsare beginning to bemade
which hitherto have been products of nature exclusive-
ly. Madder, originally obtained from a plant, has
been driven out of the market by Turkey red, a sub-
stitute obtained from coal tar. Indigo is now manu-
factured artificially, and the only reason why it has
not driven out the original vegetable product is that
the processes required are too costly. But it may
happen any day that a means will be discovered for
producing indigo more cheaply by chemical means.
Then an important agricultural industry of India will
be wiped out.

Attempts have been made to produce quinine by
artifice, but without success. It is not unlikely, how-
ever, that this may be accomplished before very long.
As a result, many people interested in the natural pro-
duction and marketing of this alkaloid would be ruin-
ed, but the cheapening of the substance would be
beneficial to mankind. Chemists have been experi-
menting for the purpose of obtaining many of the
valuable alkaloids of plants—with opium, for example.
They have tried to manufacture morphine, which is
one of a considerable number of active principles con-
tained in opium. At least fifteen alkaloids have been
separated from opium. In this direction chemists
have not been very successful. Success in the experi-
ments is of no value practically so long as they cannot
produce the alkaloids more cheaply than they can be
got from the plants themselves. Thisremark applies

to atropin, an active principle of the deadly night-
shade plant, which chemists have tried to reproduce.

Chemists have succeeded in making glucose or
grape sugar in the laboratory. They have also pro-
duced other sugars hitherto unknown. But there is
no profit in it, because the processes involved are too
complicated and expensive. In manufacturing these
sugars, some of which are not found in nature, they
begin commonly with glycerine.

In the making of illuminating gas, coal tar is pro-
duced, and this coal tar contains a great variety of
peculiar compounds termed ‘‘ hydrocarbons.” These
hydrocarbons, as their name indicates, are composed
of hydrogen and carbon, in varying atomical arrange-
ments and molecular weights. They serve in the
laboratory as convenient organic substances for the
application of chemical processes. By various ‘‘mon-
keyings” of chemistry they are transformed in all
sorts of ways. About one hundred of these hydro-
carbons have been isolated up to date. Nearly all of
them are transparent white fluids, some of which form
crystals at ordinary temperatures. Among them may
be mentioned benzole, naphthaline and toluene.
Naphthaline is a large ingredient in the * moth balls?
used for preserving clothing. From benzole is made
aniline, and from the latter many of the most gorge-
ous colors used in the arts and industries are got.
From the hydrocarbons of coal tar are manufactured
many valuable medicines, particularly antipyretics—
that is to say, anti-fever remedies.

Among the achievements of the newer chemical
science is the artificial manufacture of quartz crystals.
This discovery is of no practical value, because the
crystals obtained are microscopic.—Boston Journal
of Commnierce.

<
-

Fhe Nervous System—Its Course of Disease,

In the consideration of the problem of disease, suf-
ficient importance, the Charlotte Medical Journal
thinks, is not attached to the nervous system as an
etiological factor.

It has been found by experimental analysis that the
chemical composition of the perspiration varies greatly
with the passions and emotions under which the
individual labors. Reasoning by inference, may not
the same be said of other secretions? Certainly we
know that toxic changes occur in human milk as the
result of great anger, and the depressing emotions en-
tirely check gastric secretion and render the mouth

-
>

foul. The influence of fright in causing the hair to
stand, the skin to assume the appearance of goose-
flesh, and the muscular system to become generally
paralyzed, is well known. It is also true that suspense
and disappointment give rise frequently to excessive
micturition and emotional diarrhea.

If, then, the emotions have such power to influence
bodily functions and change the secretions, may not
the development of toxines be traced to this source?
It would be interesting, in this connection, to know
whether the emotional temperament is more prone to
disease than the phlegmatic individual.

-
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Process for Imparting a Silky Appearance to
Cotton and Other Yarns,

BY H. JACOB, ARGENTEUIL, FRANCE.

The cottonor other yarn is first prepared by pass-
ing through a liquid obtained by distilling together
methyl aleohol and  naphthol disulphonate of sodi-
um. The threads are then separated from each other
by passing through thread guides and thread plates,
and then through a first series of dressing boxes con-
taining very fluid collodion, and dried by passage
through a series of drying chests. The alcohol and
ether given off from the collodion are suitably con-
densed and used for preparing further quantities of
collodion. The dressing and drying is repeated a
second time, using collodion of greater viscosity ; and
again a third time, the collodion being still thicker.
The drying chests are connected by dressing boxes,
which are formed of a central tube communicating
with one of the collodion distributers. To the ends of
this tube are connected by union joints other tubes of
the same diameter, and opening into the interior of
the drying chests. These tubes only communicate
with each other by small orifices, which are of the
same diameter as the threads to be dressed. The col-
lodion is forced through the tube by a piston plate
resting on the collodion in the receiver, and is
weighted.

The capillary tube has inlet and outlet orifices pro-
vided for the passage of the thread at the same time
the collodion is forced on to it, the excess of collodion
being squeezed off previous to drying.

The threads finally pass through glazing rollers
which have a rotary, also an alternating rectilinear
movement, so that the whole of the thread surface is
submitted to the glazing action. The collodion may
or may not be colored by aniline dyes.

RECENTLY PATENTED INVENTIONS.

Railway Appliances.

SwitcH. — Frederick B. Kron, New

Orleans, La. This invention provides a mechanism de-
signed to be worked to throw the switch from a rapidly
moving train or car without decreasing its speed, the
mechanism being strong and inexpensive, applicable to
all kinds of cars, and arranged to keep itself clear and
unclogged. Combined with the switch point is a base
plate with raised central portion and inclined sides and
ends, one side merging into one of the main rails, the
central portion being longitudinally slotted, a lever to be
engaged by an arm in a bracket projecting down from
the car being pivoted on the under side of the base, and
extending across the slot, while a link connects the lever
with the switch point, a spring being connected to the
lever and to the base plate.

Electrical,

TROLLEY WIRE SuPPORT.—Marcus T.

Murphy, New Orleans, La. This support comprises a
post from which extends a lateral arm on which is a
vertically movable rod, a spring supporting the rod
elastically in position, and the rod carrying an insulated
wire hanger. The device is very simple and inexpen-
sive, and sustains the wirz in such way that the trolley
wheel may run firmly on it, but so that the wire will yield
vertically in case of excessive pressure from beneath.
t DENTAL ENGINE.—W illiam E. W heeler,
Dayton, Tenn. This invention embodies an electric mo-
tor having field magnets and in which the armature runs
vertically orin a perpendicular position, the shaft having
a friction disk adapted to engage and drive the drill-ope-
rating devices. It has easily operated shifting devices
whereby the speed of the drill-operating drive wheel can
be increased or decreased as desired, and the motor
stopped when the drill-holding cable is hung up at rest.
With this improvement the operator can at all times
stand on both feet and work from each side of the chair,
thus facilitating the work and mitigating the pain of the
patient.

Mechaniecal.

ENVELOPE THREADING MACHINE. —
Sylvester P. Denison, Belleville, N.J. This is a machine
to rapidly and accurately attach an opening thread to
facilitate opening a sealed envelope, and the invention
consists of a pair of oppositely arranged clamping de-
vices with a reciprocating thread carrier adapted to carry
and deliver a thread from one clamping device to the
other, stretching the thread between the clamping de-
vices. After the thread is cut and attached to the envel-
ope blank the several flaps are folded to inclose the
thread at the joint of the front and lower back flap, with
the ends preferably projecting beyond the sides of the
envelope, which may be readily opened by pulling on the
projecting end of the thread to break the joint between
the back flap and the front.

Agricultural,

CoRN HARVESTER.—Christen J. Skeen,
Viborg, South Dakota. A machine capable of harvesting
at one time two rows of corn, shocking the corn in the

machine as the stalks are cut, has been designed by this
inventor. As the machine is drawn forward the stalks
are severed close to the ground by two sets of cutters, and
fed rearwardly to simultaneously form two shocks, which
are held in upright position until they have acquired a
proper size, when the platforms upon which they stand
are drawn from beneath them, the trip mechanism being
operated from the driver’s seat and the shocks guided to
the ground. The binding cord is drawn froma cup or
holder to partially surround the shock as it is being
formed, the binding being completed whensufficient corn
has accumulated to form the shock.

Miscellaneous.

SAND DRIER.—La Motte C. Atwood,
St. Louis, Mo. According to this improvement a pipe
leads from a hot air furnace to the open end of a revolu-
ble cylinder having internal flanges, there being an ex-
haust fan at the opposite end of the cylinder and a bar
extending through it on which deflectors are adjustably
hung. The machine is easily operated and is adapted to
rapidly dry a large quantity of sand, the furnace and fan
cansing a constantstream of hot air through the cylin-
der, while the sand is kept constantly in the air by means
of the flanges and deflectors, its freed moisture passing
away as vapor. The flow of sand through the machine
is regulated according to its degreeof wetness and the
temperature of the air forced through it.

STAGE EFFECT.—Elmer E. Vance, New
York City. This improvement is designed to facilitate
the representation on the stage of a vessel at sea, imitating
its rocking and swaying movement. It provides for the
laying over the regular stage of a false stage, hinged at its
forward edge to the main stage, and its rear portion be-
ing mechanically controlled to raise and lower it and
give it more or less lateral movement. The false stage is
preferably constructed of a series of sections, and is bev-
eled with a feather edge where it meets the main stage,
preventing the line of sight from the audience being ob-
structed, and thus producing a complete illusion.

PERMUTATION PADLOCK. — Hermann
Wagner, Quinnesec, Mich. This is an improvement in
locks for trunks and desks, the combination when set re-
quiring considerable skill to discover it, and the construc-
tion being simple, durable, and inexpensive. The lock cas-
ing has slideways with openings in the ways and in the cas-
ing, the tongue of a keeper entering the openings in the
casing and being engaged by locking slides, each of
which has releasing openings for the tongue. A com-
bination slide is adjustably carried by each locking
slide.

FIiLTER.—Gaston Descamps, Havana,
Cuba. This is an apparatus designed to filter a large
quantity of liquid in a comparatively short time, and
comprises a tank or vessel in which is spspended a bas.
ket or net containing the filtering material in the shape
of asponge. The liquid to be filtered is passed through
several filtering compartments, and for very heavy tanks
a special raising and swinging mechanism is provided
forremoving the covers when necessary.

FAUCET AND ATTACHMENTS.—Joseph
E. Wright and Edwin A. Grover, San Antonio, Texas.
For drawing beer or other liguids and preventing the con-
tact of air within the keg, these inventors have provided

a sliding attachment for a faucet, comprising an inflata-
ble air bag and a fixed and sliding tube for pushing the
bag out of the faucet proper into the keg, afterward
permitting injection of air, there being valves for regu-
lating the discharge of the contents of the keg. The
construction is adapted for use in place of the ordinary
beer faucet, and is inexpensive and durable.

STOVE LIFTER.—Frederick E. Arm-
strong, Genoa, N. Y. This invention comprises a
handled shank having a fixed jaw and a spring-pressed
lever fulcrumed on the shank to form, with the fixed
Jjaw, a pair of jaws, for conveniently lifting and holding
a gridiron, no matter what its position may be on the
stove.

AWNING SHUTTER OR BLIND.—Andrew
Schmitt, Brooklyn, N. Y. This shutter is made in sec-
tions connected by link hinges, permitting one section to
be passed over and beyond the other, there being lock
nuts on the pivots of one or more of the hinges, enabling
the lower shutter section to be held in any desired posi-
tion relative to the upper section. This shutter may be
used as an awning or a shield for a window or other
opening, or for a sign or to display goods. It is readily
adjusted to its various positions and may be locked to
close the opening covered.

FURNITURE BRACE.—James E. Sum-
mers, Clifton Forge, Va. This is a tension device appli-
cable to the legs of furniture. the frame of a bedstead,
etc. It comprises a casing to be secured to the article to
be braced, racks sliding at right angles to each other in
the casing, near an opening in which is journaled a
pinion engaging the racks, each rack at its outer end
being adapted to receive a wire, and the several wires en-
gaging opposite sides of the article to be braced.

Tip FOR CIGARS OR PIPES.—Joseph
S. B. Hartsock, Washington, D. C. Thisisa cap or tip
to be used on the end of a pipestem or the small end of a
cigar, to prevent the hot stream of smoke from coming
directly against the tongue. It is a hollow cap with
closed back end and a circumferential row of lateral out-
lets extended in the form of slots to theedge to form
spring tongues and having also fixed centrally within it
a penetrating pin. In smoking the smoke issues in radi-
ating jets, instead of directly at one spot.

THREAD GUIDE AND CUTTER.—Joseph
Walter, Brooklyn, N. Y. This is a simple device to be
attached to a spool to permit the thread to be removed as
desired without becoming tangled or the loosening of the
thread upon the spool. It is held upon the spool by
means of spring jaws, a slight pressure upon which per-
mits the ready turning of the spool as thread is unwound,
aknife bemg secured in position to conveniently cut the
thread after the desired length has been drawn out.

DEesicNy FOR CArRPET.—Hugo Werner,
New York City. This carpet is decorated with con-
nected leaf scrolls, the members of which are made up
of leaf figures distinct in themselves and overlapping,
the main stem having a petal formation from which the
bunchings ot leaves appear to emanate.

Note.—Copies of any of the above patents will be
furniched by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper,
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NEW BOOKS AND PUBLICATIONS.

NOMENCLATOR  COLEOPTEROLOGICUS.
Eine etymologische Erkldrung
sdmmtlicher Gattungs- und Artna-
men der Kéfer des deutschen Fannen-
gebietes. Von Sigm. Schenkling.
Frankfurt a. M.. Germany : H. Bech-
hold. Pp. 24. Price bound, 5 marks.

This little volume gives an entomological explanation
of the order and species names of the German coleopteras
and also of the terminalogical expressions used by scien-
tists, to enable others to understand the words used and
their origin.

STATE OF NEW YORK. Annual report
of the Forest Commission forthe year
1893. Vol. I and Vol. II. Albany:
James B. Lyon, State printer. 1894
Pp. 388, 468.

The two volumes contain a report of the Forest Com-
mission of the State of New York. It differs from the
ordinary legislative report in having a really very large
proportion of very readable matter about the primeval
forests of the State. It is beautifully illustrated, more-
over, with photogravures, and it is to be hoped that the
elegant production will do its part in preserving from
the destruction menacing them the woods so necessary
to our well-being. The report, in every way, does all
those concerned the highest honor, and now that forestry
is coming to the front, it cannot but be believed that our
woods will yet be saved. Some of the camping scenes

.and illustrations of Adirondack resorts are most attrac-

tive. The second volume is devoted to the laws pertain-
ing to the forests, forest highways, railroads, etc., and is
of special interest only.

THE DAILY NEWS ALMANAC AND POLITI-
CAL REGISTER FOR 1895. Issued by
the Chicago Daily News. Pp. 455.
Price 25 cents.

The annual cyclopedia of former days is to a great ex-
tent replaced by almanace of this type issued by the lead-
ing newspapers of this country. The immense quantity
of matter contained in this work renders it impossible to
review it within the limits of our space. It contains two
indexes, one for the present volume and one for the
years 1885 to 1894 inclusive.

THE CHURCH OF SANCTA SOPHIA, CON-
STANTINOPLE. A study of Byzantine
building. By W. R. ILethaby.
Harold Swainson. 1894, London
and New York: Macmillan & Com-
pany. Pp. viii, 307. Price $6.50.

The author of this interesting monograph opens it by
quotations referring to the unsurpassed beauty of the
famous church, now mosque, of Constantinople. In the
making of the book every endeavor was made to pro-
duce a true edition de luxe. In the paper, with the natural
rough edge, and the typography not only is nothing more
to be desired, but in it one of the most elegant samples of
book making that we have ever seen is found. The il-
lustrations in black and white are satisfactory and to the
point, and in the text a quantity of historical information
is contained, which is of greater interest to many than
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that of the purely technical portions. A list of the cuts
would be an improvement. As far as we have gone, we
find in it no illustration of the entire building except in
the way of plans, something which certainly seems to
be a very curious omission, the illustrations generally re-
ferring to details of construction.

JAHRBUCH FUR PHOTOGRAPHIE UND
REPRODUCTIONSTECHNIK FUR DAS
JAHR 1894. By Dr. Josef Maria Eder.
8th volume. Halle a. d. Saale, Ger-
many : Wilbhelm Knapp. 147 illustra-
tions and 34 artistic plates. Pp. 551.
Price $3.

The eighth volume of yearly review for photography
and reproductions is, like its predecessors, divided into
81 original articles by the most eminent writers and into
statistical notes on the progress of photography during
the years 1892 and 1893. The original articles cover all
branches of the photographic art, and very noteworthy
among the same are the progress of chromophoto-
graphy, by Niewenglowski, Paris; compounded helio-
chromy, by Ives, Philadelphia; astrophotography in 1893,
by Dr. R. Spitaler, observatory, Prague ; progress in mi-
crography, by Marktanner, Turneretscher-Graz, Austria.
The plates represent all forms of photographs and re-
productions in every branch of the art of reproducing
pictures.

PROCEEDINGS OF THE INTERNATIONAL
CONGRESS ON AERIAL NAVIGATION
HeLD 1N CHICAGO, AUGUST 1, 2, 3
AND 4, 1893. The American Engineer
and Railroad Journal. 1894. Pp.
iv, 429. Price $2.50.

Aerial navigatiomywithin the last few years has taken
on a new aspect. Itis now being studied by some of
the best minds in the inventive and scientific field, and
artificial flight, to a certain extent, has actually been ac-
complished. The present work is of deep interest, in-
cluding a large number of papers on the subject giving
scientific calculations applied to aeroplane and other
movements. Professor Langley’s classical paper on the
internal work of the air, and any quantity of other valua-
ble material, is embodied in the four hundred and odd
pages of fine type in this book. The index, although of
over fifteen pages fine type, might readily have been ex-
tended to two or three times this size.

METEOROLOGY, WEATHER, AND
METHODS OF FORECASTING. With a
descrintion of meteorological instru-
ments, and river flood predictions in
the United States. By Thomas Rus-
sell, United States Assistant Engi-
neer. New York : Macmillan & Com-
pany. 1895. Pp. 277 and a series of
weather maps. Price $4.

This is avery complete work, whose contents are based
on the practice of the United States weather service in
tke prediction of coming changes, by the study of the
weather maps of present and past atmospheric con-
ditions. The flood conditions of rivers due to the vary-
ing rainfall of their drainage areas are also a most inter-
esting feature.

ELECTRICAL BoATS AND NAVIGATION.
By Thomas Commerford Martin and
Joseph Sachs. New York: C. C.
Shelley. 1894. Pp. vi, 224. Price $2.50.

This very convenient manaal treats of a subjectin
which there is a great deal of inquiry at the present time,
and which inquiry would seem to predicate a large circu-
lation. It treats of various motors and of the general
disposition of parts in electric boats in general and of all
kinds, of the propulsion of canal boats, as well as of
smaller craft; the canal boats, of course, being operated
by a trolley system. In the wording of the book we no-
tice one inaccuracy in the reference to a ‘¢ 110 volt cur-
rent,” instead of a “ 110 volt circuit,”” an example of an
crror in expression which is suffering a lingering death.

An interesting feature which is produced is the fact that,

with ordinary launch hulls, the average battery load con-

veniently represents about oue-third of the total actual
displacement in tons, including the passenger load

(p. 95).

LESsSoNS IN THE NEW GEOGRAPHY FOR
STUDENT AND TEACHER. By Spen-
cer Trotter. Boston: D. C. Heath
gzlcompany. 1895. Pp. v, 182. Price

There are 8o many new things now that the “ new geo-
graphy * reads naturally enough. It seems that the
new science practically dispenses with maps, as exceed-
ingly few, and those of altogether subordinate import-
ance as regards political divisions, are contained in the
book, which, in general, corresponds to what used to be
called physical geography. It is written so as to make
consecutive readings. That it is written by a biologist
is evidenced by the treatment of the subject, even as out-
lined in the Table of Contents.

LENS WORK FOR AMATEURS. By Henry
Orford.; With 231 illustrations. Lon-
don and New York: Whittaker &
Company. Pp. xv, 225. Price 80
cents.

The manufacture of lenses is one of the most interest-
ing kinds of work for an amateur. This book treats
fully of the subject, and with numerous illustrations
gives the manipulation in considerable detail. 'The
author is not content with lens work proper, but writes
also of the manufacture of prismsand the production of
different angles thereon. Even if one does not intend to
make lenses, the details of the practice will be found in-
teresting reading.

GARDEN AND FOREST. A journal of hor-
ticulture, landscape art, and forestry.
Conducted by Charles S. Sargent.
Illustrated. Volume VII. January
to December, 1894. New York : The
Garden and Forest Publishing Com-
pany. 1894. Pp. ix, 520.

The bound volume of this journal for the year just
passed forms an admirable manual for gardeners and
others interested in plants. Its distinguished editor, Pro-
fessor Sargent, of Harvard College, is a sufficient guaran-
tee in himself for the excellence of the matter. Amongthe

articles we notice one series of especial interest, entitled
¢ Notes for Mushroom Eaters;” a series running through
six numbers and which, with the numerous illustrations,
forms an excellent manual for those fond of the edible
fungi. These articles are signed by their author, Pro-
fessor W. G. Farlow, of Harvard College, and it is to be
wished that, with due enlargement, they might be put
into book form,'the subject being an almost inexhaustible
one. The other illustrations in the work, some in half
tones and some in engraving, are most interesting and
practical,

THE PROBLEM OF CIVILIZATION SOLVED.
By Mrs. Mary Elizabeth Lease.
Chicago: Laird & Lee. Pp. 877. Price
50 cents.

SoMETHING ABOUT ELECTRIC BELLS.
By J. A. de la Vergne, Jr. Clinton,
Missouri. 1894. Illustrated. Pop. 23.
Price 25 cents.

Goodnow & Wightman, No. 63 Sud-
bury Street, Boston, have issued a new edition of their
catalogue which they will forward to any address on re-
quest. They have a large assortment of tools, ma-
terials and parts of models, brass castings for gears, etc.,
and their catalogue covers a great deal that few dealers
carry in stock, and is particularly suited for machinists,
pattern makers, model makers, amateurs, physical and
mechanical departments of colleges, etc.
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N. J. Cost complete $6,500. Mr. P. C. Van
Nuys, architect, Newark, N.J. Two perspective
elevations and floor plans.

. Two views showing a most successful alteration in
the Colonial style of the Blinn homestead at Cam-
bridge, N. Y. One view showing the original
structure as built over one hundred years ago and
the other showing the additions and changes re-
cently made. Mr. . Inman Furlong, architect,
New York City. Perspective views and floor plans.

A cottage in the Colonial style at Cushing’s Island,
Me., erected for Francis Cushing, Esq. Two per-
spective elevations and floor plans. Cost com-
plete $2,000. Mr. John C. Stevens, architect,
Portland, Me. A unique and picturesque design
for a model summer home.

A Colonial house at Weatogue, Conn., being erected
for the summer residence of Arthur M. Dodge,
New York City. Perspective view and floor
plans. Measrs. Child & De Goll, architects, New
York.

Miscellaneous contents,—Improved method of manu-
facturing hydraulic cement.—-A complete Pom-
peian house.—Inventions reduce the coet of build-
ing.—Those dreaded draughts. How they are
caused and avoided in window-tight rooms.—Fire
proof buildings.—The great staircase in the Capi-
tol Building at Albany, N. Y.—Porous glass for
windows.—Mexican onyx.—The Manhattan Life
Building, New York.—View showing the water-
proofing of the walls by the Caffall process.—A trav-
eling lawn sprinkler, iliustrated.—Egyptian cement
plaster.—Ornamenting glass.—A bridge of con-
crete—A new model parlor door hanger, illus-
trated.

The Scientific American Building Edition is issued
monthly. $250 a year. Single copies, 25 cents. Forty
large quarto pages, equal to about two hundred ordinary
book pages ; forming, practically, a large and splendid
MAGAZINE OF ARCHITECTURE. richly adorned with
elegant plates in colors and with fine engravings, illus-
trating the most interesting examples of Modern Architec-
tural Construction and allied subjects.

The Fullness, Richness, Cneapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York.
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Wusiness and FPersonal.

‘The charge for Insertion under this head is One Dollar a line
for each insertion ; about eight words to a line. Adver-
tisements must be received at publication o ffice as eariy as
Thursday morning to appearin the foilowing week’s issue.

*17. 8.” metal polish. Tndianapolis. Samples free.
Stave machinery Trevor Mfg. Co., Lockport, N. Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls,0.

We buy mailable novelties. Warren & Co., 10 E. 14th
St., New York.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y.

1vanted -One second hand 36'' boring mill. Address
T. R. Cook, No. 2245 Fairhill St., Philadelphia, giving
description and price.

The best book for electricians and beginners in elec-
tricity is *“ Experimental Science,”’by Geo. M. Hopkins.
By mail. §4; Munn & Co., publishers, 36 Broadway, N.Y.

Competent persons who desire agencies for a new
popuiar book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office. 361
Broadway, New York.

§®~Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on apolication.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information and not for publication.

References to former articles or answers should
give date of paper and &)age or number of question.

Inquiries not answered in reasonable time should
be repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter
or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinctly
marked or labeled.

(6433). F. B. says: 1. What toilet per-
fumes are partially protective against influenza and fever
contagion ? A. Try aromatic vinegar, made as follows:
Dried leaves of rosemary, rue, wormwood, sage, mint,
and lavender flowers, each 14 ounce ; bruised nutmeg,
cloves, angelica root, and camphor, each 14 ounce;
alcohol, rectified, 4 ounces ; concentrated aceticacid, 16
ounces ; macerate the materials for a day in the spirit ;
then add the acid and digest for a week longer at a tem-
perature of 14° or 15° C. Finally press out the now
aromatized acid and filter it. 2. Whatprocess in multi-
plying copies of tracings and details of machinery gives
a black line on white ground ? A. See the valuable arti-
cle on heliography, or the actinic copying of drawings
and engravings, 12 different methods, in SUPPLEMENT,
No. 584.

(6434) F. L. says: Will you kindly tell
how to make Lea & Perrin’'s Worcestershiresauce ? A.
This isquite a complexcondiment. It is made of wine
vinegar, 134 gallon ; walnut catsup, 1 gallon ; mushroom
catsup, 1 gallon ; Madeira wine, 14 gallon; Canton
soy, 14 gallon; mowist sugar, 214 pounds; salt, 19
ounces ; powdered capsicum, 3 ounces; pimento, 134
ounce ; coriander, 114 ounce ; chetney,114 ounce ; cloves,
34 ounce ; mace, 34 ounce ; cinnamon, 34 ounce; asa-
feetida, 614 drachms ; dissolve in 1 pint brandy 20° above
proof. Boil 2 pounds hog’s liver for 12 hours in 1 gallon
of water, add water continually so as to keep up the
quantity of 1 gallon; mix the boiled liver thoroughly
with the water, strain through a coarse sieve, and add
this to the above mixture. It is self-evident that no
chemical examination could ever detectthe presence of
half the above organic products.

(6435) J. M. asks: 1. What is the Aif-
ference between a gingle view lens and arapid rectilinear
lens ? A. A single viewlens makes a picture distorted
more or less toward the edges, and to secure good defi-
nition a small diaphragm is needed. In a rectilinear lens
it is possible to make corrections which avoid the distor-
tion and permit of the use of a larger diaphragm, thus
allowing more light to pass. 2. What is single swing
and double swing as applied to cameras ? A. Swing
backs are applied to cameras to permit of tilting the
camera to bring the plate paralle] with principal vertical
plane of the picture, to obtain a view without distortion.
The double swing is applied to permit of swinging the
plate in two planes. 3. What size lens should I use to
take an ordinary cabinet portrait? A. Use a 414X6%
lens. 4. How could I prepare dry plates ? A. Buy your
dry plates; they are very difficult to prepare. The pro-
cess is described in SupPLEMENT, No. 541. 5. Is per-
spiration weakening ? A. Excessive perspiration is weak-
ening.

(6436) G. R. R. asks: 1. I have three
Mescodry batteries that are partly exhausted. I have
plenty of sheet zinc for cups. Will you please tell me
what to fill with ? A. For dry batteries we refer you to
our SUPPLEMENT, Nos. 157, 767, 792. 2. Also two
Gonda prism Leclanche batteries, and do nothing with
them. Have worked prisms in warm water, used new
solution and zincs, but get only a faint current. What
can I do toimprovethem ? I want to use them for a
microphone. A. You need new prisms. By soaking
the old ones in solution of potassium permanganate, you
can get something out of them. 3. Will electric light
carbon pencils do for a Hunning transmitter, if pulver-
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ized ? A. Yes; polish by shaking with best quality of
plumbago. 4. I have 12 cells of plunge battery 134X3.
Can I get a current strong enough to magnetize steel for
a compound telephone magnet with 134 pounds of No. 18
cotton-covered magnet wire ? A. Yes. 5 How are the
magnets made in the compound watch style receiver like
the National,of Boston ? A.Germansteel isoften used for
telephone magnets. We have no information concern-
ing the special telephone you mention. 6. Could the
core of an induction coil be used as a receiver with the
secondary coil in the line, same as connected in the trans-
mitter ? A. It is very questionable if you would get
working results. 7. What is the most practical for a
Hunnings transmitter, graphite or pulverized carbon ¥
A. Try method of query 3.

(6437) M. A. asks: 1. Does it make any
difference in the strength of an electro-magnet whether
the form of the cross section is different, provided the
the area and the length is the same and both are wound
with the same amount of wire for instance; the area of
each cross section of two electro-magnets is 16 square
inches; one is 2 inches by 8 inches and thefother 4 inches
by 4 inches. A. The shape of cross section will slightly
affect the leakage, but not enough to amount to any-
thing. The shapeof the polar ends has a very great
effect on the tractive power. 2. With what size wire
should I wind the simple electric motor for 4 amperes
and what voltage will it then require to develop 14 horse
power ? A. For4 amperes use No. 17 wire; give it 8
volts. We advise you not to changethe winding. You
cannot get 14 horse power out of it. 3. How many watts
should a highly efficient motor of the same powerrequire?
A. 100 watts.

(6438) J. E. D. asks: 1. What kind of
gas is the most powerful for lifting purposes, and what
weight will 1,000 cubic feet of such gas lift ? A. Hydro-
gen; 70 pounds if pure. It rarely is pure. 2. What is the
lifting power of common illuminating gas per cubic foot?
A. About 30 pounds per 1,000 cubic feet. 3. What is
the average weight of a cubic foot of aluminum ? A.
163 pounds.

(6439) H. A. B. writes: I have made a
medical battery as follows: 2 layers of No. 18 cotton-
covered copper wire for primary coil, 12 layers (114
ounces) of No. 36 silk-covered copper wire for secondary
coil and a bundle of No. 18 soft iron wire 7-16 inch in
diameter for core, the whole being 214 inches long. 1 do
not get much of a shock with one cell of bichromate
battery. Please state where I have made my mistake.
Please give right proportion of all wire for a Faraday bat-
tery to obtain good results. A. We presume your se-
condary is too small. Our SUPPLEMENT, No. 569, de-
scribes a powerful medical induction coil.

(6440) J. B. asks: 1. How are dry
plates for photographing made ? A. See our SUPPLE-
MENT, Nos. 541, 647, 649 and 696. 2. What book do you
recommend for beginner in electricity # A. For begin-
ners in electricity we recommend and can supply Thomp-
son's ‘‘Elementary Lessons in Electricity and Mag-
netism,” price $7.25; Ayrton’s ‘ Practical Electricity,”
price $2.50; also Hopkins® * Experimental Science,”
price $4 by mail. 3. Are magnetic lines of force of the
same strength in all magnets or do they vary in strength
with the size of the magnets ? A. They are assumed to
vary in number per given area. A line of force is a fixed
unit. See SUPPLEMENT, Nos. 891, 895.

(6441) F. B. asks: 1. Could an electro
magnet be made by taking two spools and putting on a
turning lathe taking the wood off to within 14 inch of
the hole (going through the spool), and then wind with
wire in the usual way, of course putting an iron core in
the holes of the spools, having them joined together at
one end ? Would the 1g inch in thickness hinder the
power of the magnet to any great extent? A. Yes; but
the wood would be inferior to the same quantity of iron;
otherwise it would be of no particular harm. 2. How
many cells of Crowfoot gravity battery would it take to
light a six candle power incandescent lamp ? A. Twenty-
four in series, eight in parallel—a total of nearly two
hundred cells.

(6442) H. M. C. asks: 1. Is it necessary
to use sgilk-covered wire in making induction coil in
Blake transmitter ? A. It is decidedly advisableto do
go. 2. Will two layers of No. 24 on the primary and 10
layers of No. 36 on the secondary be right in making
above ? A. Wind the primary to 14 ohm resistance and
the secondary to 80 ohms. 3. Will you give a good re-
cipe for preparing the chalk as used on the chalk en-
graving plate ? Ihave tried several processes and I fail
in making it stick to the plate and prevent it from chip-
ping. A. See our SUPPLEMENT, Nos. 720 and 790. Pos-
gibly the surface of your plate is too smooth or was
greasy.

(6443) O. C. asks: Is there any heat
produced by the pressure of a book lyingon a table? A.
No; the pressure of the book isforce, not energy. In
overcoming force no heat is produced; in overcoming
energy, heat 18 often the result.

(6444) C. H. B. says: In compounding
equal parts of pure distilled water and pure alcohol the
original quantity is diminished, and the strength in-
creases. Why is this? A. A very usual phenomenon
of solution is represented in the above case. When
liquids having an affinity for each other are mixed, there
is generally a reduction of volume. It represents a
change on the dividing line between physics and chem-
istry.

(6445) F. B. P. asks how to etch cut-
lery. A. For etching brands and marks on polished steel
surfaces, such as saws, knife blades, and tools, where
there are many pieces to be done alike, procure a rubber
stamp with the required design made so that the letters
and figures that are to be bitten by the acid shall be de-
pressedin the stamp. Have a plain border around the
design, large enough to allow a little border of common
putty to be laid around the edge of the stamped design
to receive the acid. For ink, use resin, lard oil, turpen-
tine, and lampblack. To !4 pound of resin put 1 tea-
spoonful lard oil ; melt, and stir in a tablespoonful of
lampblack ; thoroughly mix, and add enough turpentine
to make it of the consistency of printer’s ink when cold.
Use this on the stamp in the same manner as when
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stamping with ink. When the plate is stamped, place a
little borderof common putiy around and on the edge of
the stamped ground. Then pour within the border
enough acid mixture to cover the figure, and let it stand
a few moments, according to the depth required, then
pour theacid off. Rinse the surface with clean water ;

take off the putty border, and clean off the ink with tur- |

entine.  Use care not to spill the acid over the polished | n A
P v P v | Elevator, T. W. Barber
Elevator, J. C. Kaiey.
Elevator automatic sto
hmery wheels. compos

part of the article, For the acid, 1 part nitric acid, 1
part hydrochlorie acid, to 10 parts water by measure. If
the effervescence seems too active, add more water.

TO INVENTORS,

An experience of nearly fiftv years, and the preparation
of more than one bundred thousand applications for va-
tents at home and abroad, enable us to understand the
laws and practice on both’ continents, and to possess un-
equaled facilities for procuring patents everswhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had onapplication, and persons

conuuuplatmg the securing of patents,either at homeor |
abroad. are invited to write to this office for prices, |

which are low, in acecrdance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

February 26, 1895,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]

Addressing newspapers, etc., device for, J. Bur-

TOWS.uiiissisnesnvisssnes ]
Advertising device, F. A. . iL' 63
Advertising device, E. Walker 534,931
Air brake pump and apparatus. N. A. Christensen 5;14‘81.\
Air compressor reguintor, J. Clayton......cooooevnee 534,814
Alarm cnheck and guard, automatic, A. F Larpen- S

ter...... x4 et |
Ale dray C.'G. Reers. . ! 4

Apples in b::u‘relq dev1ce for paCkmg. S.N. Hatha-
ay a5

Afonn}(,
Axle for earr z‘- ball bearing Pomroy & Hatch 5
Axla, velncle.S 0. Wilson,
Bax muachine, VV. H. Kerr.
Baking pan, . H. In;zraha
Bearing, antifriction, O.
Bed, couch, W. Fricke
Bell cord support. P. G.
Bell, ﬂtmg door, J
Belt ¢ , M. G. Rin
Blcycle F‘ H. Bolte..
Bicycle lantern bmcke
Bicycles, supporting Cllp for brake ar
SEiMSON, .s.iuaesssmasasnnisiniinscecesss
Binder, temporary, E. Marble. ...
Bobbins, presser cone point for, G.
Boiler. See Steam boiler.
Boiler, M. Mahony.....
Boiler, W. Schmidt ceen 934673
Boilers and removing impurities there rom, .
device for circulating water of S J Wilford.. 534 T3
Boot treeing machine, C. W, Clark, 856
Boring machine, A, 8, Iin,n_ 30
Bottle cap, W. H. Northall . 53460‘)
Bottle neck threading and ﬁmshmg lmplement —
R. GOOQ, JTriuciciissns wasssnsssarasuassisdsnsesss 54873
Box. See Knockdown faney box. R
Box making machine, A. €. Hackley............... 554,791
Brake. See Car brake. Electrie brake.
Brake beam, H. C. Buhoup.......
Brick mould sanding machine, E.
Bridge, draw, B. L. Worden..
%l‘ldle blind, A. Et Lfovelless Mahs 534 %
uggy ton suppor X cMahon, 7
Bung, faucet. D. Beebe 534 708
Burner. See Hydrocarbon burner.
Calendar, perpetual, Bullock & F&lI‘Chlld.‘
Calendar, perpetual H. 8. Stev
Can. See O1l can.
Candy mould, flexible, W. E. Coleman..
Cant hook, H, O. Thomas. ..........
Car brake, railway, S. Kreisher
Car brake, railway, T. Millen, ..
Car coupling, M. H. Cooke.,
Car coupling, J. 8. Cornish .
Car coupling, Mire & Judice, Jr
Car coupling, H. C. Mortomn...
Car coupling, C. Palmer...
Car coupling, J. C. Taylor.
Car door, T. C. Allen
s,

534,680
534,934

. i
. 534,124
L. D34EIT

Car fender, A. J. Thornle
Car propulsron‘ compressed air motor for street,

W, CreelY . ruusrsroserecrionssnsancssuonnnsnninnne . B TIL

Car, railway sleepm% H. Pearson,
Qar, sleeping, L. T. Bradstreet..
Car awmches, mechanism for Opera.tm;z street, A.
McKenzie
Car wheel. E. A.
Car wheel, W. J. Willits
Carbonaceous materials,
crystalline, E. G. Acheson (r) .
Carbonating liquids, process of

534,657
534,976
534,714

11,473

Card grinding, top flat, H. N
Card holder, price, J. Koehler
Cards, sewing machine for lacing

Jacquard, R. Reid et al...........
Carriage, Wiiford & Clarkson .....
Carriage top spring, VWW. W. Krutsch. :
Cars, driving mechanism for dynamos ocated on

ogether

rallway, W. L. Bliss....... cereneeas. 034851
Cart, dumping, G. M. PEATE 1% e St T S 534,738 |
Case. See Egg case. Ticket case.

Cash register, Miller & McLean...........cooeeeiennt 534,9Qg
Casting projectiles, J. A. Potter............ 534,665
Chain for personal wear. safety, C. R.Bates .. .. 534,946

Chair. See Ladder chair.
Cneese factories, measuring mechanism for, C.

L. Shearer ."1
Cheese press, F. C. Stecker
Churn, Kelly & Hagquist
Clasp. See Garment supporting c]aqp.
Clipper, hair, J. K. Stewart.. .
Cloth notching machine, H. B, “Allyn' "
Cloth stretching machine, D. R. Kinyon.
Clothes hanging device, H. E. Graham
Clutch, H. Stanley........ccov casiasans
Clutceh, friction, De Larica & Wilder.
C]utch shaft, E. A. Sperry...........
Coat supporter J. A btall
{*oek, stop, F. H. Cu
(mrkmnuuon lock, electrlcally actuated, S. L. G

NIOX s 0.0 enonns se FERRIEHGTIETIA o RIS
Commutator, D. P, Thomson
Compress, hydraulic, Simms & Fulton..
Concentrator and amalgamator for premous

metals, Baudouin & Southern...

Conveyer, endless, A. J. B. Berge:

Cooker, steam, W. M. Coventry...
t

Root
Couch and divan, combi
Coupling. See Car couplmv
Culimary vessel or apparatus, J. F. McLean., .

531,734
. 534,906

Cultivator. H. S, Overstreet..............coooviaeaes 534,910
Cultivators, harrow attachment for wheel,

i .. 534638

. 534,90

Ehiott & Barnes
Damper, G. C. Oscar....
D arning apparatus W.

>ntal engine, H. C. Register....
D“teruent compounds, making, F.
Diamond polisning tool, L. Direyf
Dike, IR. H. F. & N. H. =ewall_ .. ..
Dlsti | thI‘ apparatu~, Mallet & Pag
Distill G imonia. 8. J.

. 934,841
. B34, 816

nie: LB 4
Whltegde 534,935

Gar

Ianzhting board, T. F.Dolen..... . ........... .. e ks
Draughting lnstrument Harrison & Wadleigh.... 5’54 45
Dredging machine, A. V. Von Schmidt......... e 4‘]83
Drill. See Rock drill.

Drills, means for operating, E. Thomson. ... 534,730
Dust pan, K. W. Gress....... . 534,875
Duster, F. Nelsen.. . 534,839
Dye, blue, J. Bierer.. . 534.809

D}Lll\l{ machme. 'l‘ R Houseman...

hag case, cuslnon E W Hargiss
Klectric brake, H. A Sperry
Electric conductor connector. K. DT 5
Electric current transformer, J. A. (. l[‘l.ll]l..lll.l
Electric machine, dynamo, R. Emkemeyer
Flectric resistance card, A. J. Sh,
Klectrically propelled mechanism, apparatus for
arresting metion of, E. A. S
Electrodeposit, manufacture ot arti

End gate wagon,
See Dental engnm
Engmes. distributing motion for double or mul-
tiple water pressure, E. Kaselowsky..
Engines. electrical llghtmg device for ga g

ves
bnvelupe 'S, Gabriel.
Excnvating machine,
Exhibitor, carpet, Knox

stretching and drymg'

l<axmcs, a(malatuﬁ r.:

tubular, H. A. Tullar
Feedwater heater, A. Burlingame,
Kence, D. M. Crumley.
Fence., J. Hack.......
Fence machine. wire.
h‘:)nce post, T A Galt..

l‘erLilizer dlstrxbumn,lz attachment for carts, F.

A(hl!ll‘i .....................................
Fire alarm telegraph system, C. A. Rolfe
Fireproof floor and ceiling, P. M. Bruner
Fish hook, C. Kienle
Fish hook guard, B. F. Burgess..
Flask. See Moulding flask.
Floorcloth, seasonln;.r, F. Walton
Flue cleaner, C. K.
Footwear, C. L. Huz,.ms
Fracture apparatus, 8. €. Robbins
Fruit grader, A, Cerruti
Kur pluckmg machme 1. Dresdner.
Gang trimmer, \V.
Garment supportmz claqp, J. F. Atwood.

Gearmg. trammel, F. R. Goode.

Glass blowing apparatus, M. J. Owens
Glass mould, R. Good, Jr.
Glue cutting machine, D, Jarvis
Gun barrels with stocks, detachably uniting, L.

534 S-l() | Tapping mains, machine for, Hearue &
4,572 | Target trap, S. ClOVer.......co.vevvrrienanes 534,685 |
. 534,746 | Target trap releasing device, B. O. Bush.

Gun, magaz ne, J. Laumann

Harvester AW, Sternke. .
Harvester, corn, C.
See Feedwater heater.
anhm;z device, J. Cunningham
Sce Cant hook. Fish ho
Horse rake. Caraway & Ramsey.

Horseshoe, heel padded, J.

Hose reel’attachment, A. A. Spad
{ Hub attaching device, R. B. ledell
Hydraulic motor, rotary, S. J. Tutt hill®
Hydraulic power motor, Allen & Welek
Hydrocarbon burner,
1ce machine condenser ‘Cook & Plckrell
Incandescent light, H. F. Rooney
Insect catcher and destroyer, L. J
Insulated electrical conductors.

manufacture of, I.. W. Downes
Insulating electrical conduotors, method of and

Iron or steel makm;z M. R. Con y
Jar or boLtle cover and fastener, J.

Keg reglster electrlcally operated, J. Kuff........

Knife. See Mircing knife.

Knife linings, making, E. & F. Linder
| Knitting machine, H. Pulster
Knockdown fancy box, H. J. Erkenswick
Knot trimmer, N. Johnston
Lacing hooks, making covered M. N. Bray
Ladder chair, G. W.
Ladders, :upport for trave]lng hangers for step,
MeCaba. c..ivaneecunnn N
Lmup l(m-lt,r & Hamm

(04

Lamp, electrlc arc J. Brockie ..
Lamp, electric arc, H. O. Swoboda Weaving, quill or bobbin for silk or nthertextlle,
! Lamp standard, Flynn & Norton 4.742 | "
Lateh aad check, combined, R. Wright..
Lathe tapering attachment, J. Rlchards
Lever mechanism, L. Hoepner..
Light. See Incandescent light.
I.iquid raising apparatus, F. H. Merrill

"""""" ibination Jock. Seal lock. "
Loom stop motion, K. J.
7\1zumeucleaka;{e ‘method of and means for pre-

combined, F. C.

and clgar cutter,

Mattress and making same, woven

Mechanical moveme
Metal planing machine attachment 1.V
Metal working apparatus, mectrxc, . Lemp
Metals, )ommq,F G. Sta

Minecing kmfe, N. R, Streeter
Miter box, adjustable panel, T. Harold
| Moulding flask. J. B
See Hydraulic motor.

Hydraulic power

\l()vomi,ut, vur‘c npnm atus, H

‘bine cutter attacbment Carlton&

Musical instrument valve, O. Spaethe.
Nautical observations, instrument for t

Beehler (r)........... cereekitesnae
Nut lock, H. Bezer.....

Oil heater, J. Jauch.
Oven, baker’s, GIS Thom

I Paper feedlnur devme F. H
| Paper feedm;z machlne.

Paper perforating machme, C W
Paper registering machine, T. C. Dexter. R
Pedal attachment. M. W. Mullen..

Pipe joint for plumbing, C. .J. Lennihan
Pipe protector, discharge. M. G. Johns..
Plpe threadmg machine, Curtis & erey

Plasterer’s hawk, J. M. Davis.
Plastic masses, machine for n

otherwise treating, P, Piieidere
glatform portable safety, A. Falk

lm.v kneading, or

534 ’H8 [ 26 120, 26, 121
534741 | Soap, lanndry hard Estate of B. T. Babbitt, . . y,l
Soap, shaving, J. B. Williams Company...... 6}1%

1,965 %obaceo. smoking, Aup.ust Beck & Company

| Pneumamc tool. H. W. Metz ng
Polishing or lapping mnohme
Portiere, rope, G. K.

| Whisky, V. KFranz...

Power means for transmitting, J. W. T. Morris..
See Cheese press.
Pre;stllée controlling device, power, F. A, thL]e-

Pressure regulator. A. W. Cash..
Printing guide, hand. J. F e
Printing surfaces, machine for making,

Rogers... . ..o iiiiiiiiiiiiiiiiinnaa.
Propeller. oscrllatlng, J.J. Brandt,

Pump, N. Harris,
Pump, air, R. K. Hali.,
uentnl‘uzul De Remer & Peeper.

ae]

Rallwav. condmt electric, M. F. Flynt
Railway, electric trolley,.J. M. Hammil
Railway sandmg device, C. R. Howard
Railway supply svstem, H. K.

Rallway switch, J. M. Perkins
Railway switch :-tand W. Rowlands..
Railway switching devlce W. L. Geisler, . 9
Railway system. electric, H.A.F. Petersen. ...... 534,662
Rallwa{s. automatie danger signal for, H. G. L

. BTN I Railways, battery system for electric, K. Julien.. 534,834
A, G54

Railways, combined switch, loop, and cross- over

for, Davis & Thomas. .......ouueieaieicr sanannns .. 534,818
Railways, underground conduit for electric, H,
A.F. Petersen. .. ...ccoeeuernrnisnrnaenss ceeeaes . 534,663

Rake. See Horse rake.

Ram and pump, combined hydraulic, (3. Yellott.. 534,938
Recorder. See Sales recorder. 'l'ime recorder.

Reel. See Hose reel.

Reel, C. S. Geoding 534,955
Refrleerﬂtor cars, venmlator screen for. Jenmgs

& Bradiley . 534,832
Register. "«(.r' Lash re;zlster Keg reglstel
Retort lid fastening device, K. MitcheR........ 534,720
Rock drill, G. W. Jones.. . 5341692
Rocket hol(ler H. Krucker 534,651
Sales recorder, manual, A. (‘ Itnngh 534,795

Sash holder and fastener, 8. H. 3
Saw, crosscut, G. D. Roberts
Sawmill carriage knee, D. B.
Scale, W. H. Sargent...
Scale, pertable wagon,
Scale, weighing, C. A. l{ever..
Scraper, wheeled, M. G. Bunn
Screen.’ See Window screen.
Seal lock, H. P. & C. N. Lenllart
Seat support, H. C. Ha

Seed delinting machme ¢o! N
Seeding machine, K. C. Haworth.
Seeding machme, L. H. Kimball..
Sewing machine, J. W. ngley
Sharpener, lawre mower, W. A. Sw
Shingle sawing machine, F. Challoner
Shoe fastening. A. J. Waggett. ......
sickle bar, J. Sherrett...
Signal, E. H. Goodman. ... .....-.......

Signals, electric slot for, J. leman. 534,815
Signaling apparatus, electrlc B. J. Noyes. 534,908
Signaling system, C. H. Brace.. 534,179
Sole, A. S 534,918
Sounding board for stringed lnstruments, V.H.
Mathushek . ceenaeaanss DH,900

Spring. See Larrlage top sprlng

Steam boiler, J. W. Hauuhawout ere 534,000

Steam engine, M. C Bullock. c . 5.)4.854

Stearn engine, M. Moor 534,753, ?’—3&44;24
.

Stoker, D. k. Gr: aham. = B 3
Stove, h(-.xlln;‘ and radiating, J. P. Lynott, 534,696

Stove or range, J. Ballon 534,736
Stoves, removable lid support for cook, J. T.
SITED L o ainw siociomiimiin o s i b o0 B AR e 0 . 5,02

534,73
534, ()49 | Switch. See Raillway switch.
l Tableware, method of and means for marking

and ornamenting, W. H. Legate................ 534,895

. 534, 948
Teaching business practice, method of and appa-
ratus for, . =3 ’)34,’.’23
Teeth, regulatm;z, E. H. Angle. . 534,249
'l‘elegraph and telephone system, C. A.
534 670 534 970

Telegraph, printing, S. V. Essick................

! Ticket case and register, mileage, S. I. Butters. . 53 0
Tile and making same, 7. Polivka ........ 534,664
Time recorder, workman’s, J. R. Connell. 534,858

: Tire, pneumamc, J. B. & J. B. Dunlop, J 534,867
T'ire, pneumatic, R. P. Scott.. 534,763
Tire, pneumatic wheel, A. Pu 2 534,759
Tires or other rubber goods, manu.

. Hardwick..... 534,792
Toe calk, detachable, 534 656
Track structure, K. Samuel. © 534,972
Tramway and car therefor, coal dis

B. HONOT: ettt ciiieeeeanaeeanaeesnanasennnnenes 534,885

Trap. See Target trap.

Trimmer. See Gang trimmer. Knot trimwmer.
Tripod or camera support E. W. Perry, Jr .
Trousers stretcher, C. H. Ruggles.
Trunk fastener, J. B."Ihiemar . ...
Umbrella folder and holder, C. W. Guenthe

Valve fnr hose nozzles, shut-off, J H. Melavin
Valve gear clutch, G. I1. Helvey..
Vehicle dasher, S. R. Bailey .. 534,914
Vehicle seats. child’s guard for, P. Schwarzmiller 534674
Wagon, G. M. Cleland

Waeon seat, E. B. Winters. . 4,93
Wagons, protectmg plate for gearing of steam

road, W. Richardson . 534,915
Washboard. Joecken & Weiss.. 534,958
Watch, stem winding, L. P. Brandt. 534,780
Water closet. J. H. Hamilton. ... 4,689
Water meter piston, J. C. Kelley
\WVater motor, rotary, C. K. Rogers.. 4,91

Watt meter, recordlng W. C. Fi
Weather strip, N. W. Stover.

F. Stone
Wheel fs-nder vehicle, J. M. Elder.
Wheelwright machme, S. C. Doane. ,

ithe e 534768
534,868

Whigt apparatus. duplicate, W. howdon 534,843
Windmill regulator, R. T. Skinner,. 534.924
Window screen, C. H. Shaw 534,920

VWirerod straightening and cutting machine, A.
K enWoOrth Y s s i i i Sy i e s ce v e vnnanonna
Woodworking machine, W. L. Parmelee et al.

| Yarn tube, Kennedy & WAIDUT . vees vneneenanninis 534,960

TRADE MARKS.

Ammunition, Peters Cartridge Company..
Bacon, smoked, C. Torres....................
Bougies and catheters, Johnson & Johnson.. 5
Bread, cakes, and biscuits, United States Bakin

Company .......................................
Butter, vegetable, New Oils Company.

Chemical eompounds for medicinal and other’ pur—

poses, Dr. F. Von Heyden Nachfolger. ceee. 26,124

| Cream separators, United States BuLter Extractor

P 6,137
Dentifrice, W. B Cheney 26,144
Flour.J. & J. W. Rife.. . 26,11
Fuller’s earth, Kthle Products . 26,122
Hair restorative and grower, R. C. Bachman...... 26,131
Ice cream, water ices, and frozen delicacies, J. E.

TN . e v 4iv e i b tin a8 o e ae e o e v e 26,113
| Knitted socks, boots, mittens, gloves, and shxrts,
Western Knitting Mills Sgielelsle/slas ale uols sielsieia 26,107
- | Liniment, 8. B, "l'izzard. . . 26,133
4| Medicinal salves, W. R. Trower. 26,145
Medic'nes, liniments, and plasters for cure ‘ofrheu-
matism, Rumatik COMPANY . ... eviisienine s s 26,132
=2 Oats, rolled white, Harvard Cereal Milling Com-~
PANY L iahiiazsns iv saw e hp e F 0 bR FSE T 00 t0ocneoe - coraors . 26,117
Olives, walnuts, lemons, oranges, prunes,
othier fruits, J. B. Packard ........ . 26,143
['ur.mllms from petroleum and lu

Japan Trading Company.. 26,123

Pulp and paper madetherefrom, mechan
Moosehead Pulp and Paper Company 26,135
Remedies, cough. Ely Brothers. 26,125

Remedies for pulmonary and sim W

Kennard 26 128, 26,129
R(-nnlnllcq for p nary and similar dlseases,

Richardson........ ...ocoioiiiiiiiiiiiinn 26,126, 26,127
Rewedy, headache, Bames Brothers.
Sewing machines, G.W.La Rue............
Shade rollers, Stewart Hartshorn Company...
Shonenmg £Or bread. biscuit, crackers, and pa.s

try, Filbert Manufacturing Company............ 26,141

| Soap, laundry, Benjamin Brooke & Company.

rees, plum. Stark Brothers’ Nurseries and Orch-
ards COMPANY . .. .cveerrmmirrznanrresarenns 26, 109 26,110
rees, quince, Stark Brothers’ Nurseriesand Orc

ards Company

‘Whisky, R. M. Jobe... .

DESIGNS.
Badge, button

Carpet, A. V 1 Rose...........
Lamp socket hdse K. S. Chase.
Meter case, F. A. La Roche
Oil can, F. 8, Chase...... .
Paper ¢lip, O. W. Smith..

| Radiator, W. P. & R. P. 'l‘hompson
' Spoon. ete., J. W. Maillot............
| Valve wheel H. R.-Frisbie
Watch charm, E. Wagner. .

Woven fabrlc,W T. & W. K. Smith ",

24,063
.24065 t0 24 %62

ceesnes 24

A printed enpy of the specification and drawing of
any patent in _the foregoing list, or any patent in print
jssued since 1863, will be furnished from this office for
25 cents. In ordermer please state the name and number
| of the patent desired, and remit to Munn & Co., 361
| Broadway, New York.

Canadian parents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each.
If comphcated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

© 1895 SCIENTIFIC AMERICAN, INC.

Wovertisements.

ORDINARY RATES.

Inside Page. each insertion - - 75 cents a line
Back Page. each inserrnon = - - = %1.00 aline
& For some classes of Advertisements, Specral and

Higher rates ware required.

‘I'he above are charges per agate line—about eicht
words per line. T'his notice shows the width of the line,
and 18 set In agate type. %Wngravings may head adver-
tisements at the same rate per agate line, bv measure-
rment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
mworning to appeal in the following week’s issue.

OOD ur mETHL l‘lllﬂllEﬂs

without steam power can save
time and money by using our

Flllllﬂllllﬂ&l]l] Pﬂ‘ﬂ?ﬁlﬂ?l}]{l‘_ﬂﬁlu

A —“« ood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

LATH Es ‘-Immrs Planers, Drllls, 31!1(_“hllle "1|In|.l
b Ulltfit:s‘ um Lal hes, Tools and Sapplies.

Catalogue Free. SHBASTIAN LATHE CO.,

120 ¢ l LYERT 8T, C ll\{‘l\\'AT] 0.

MANUFACT
PECIALTIES & NOVELTlES PATENTED
ARJICLE? ~SMALL OROFkNE f}&GAgE NWR
SE'Y ofy noss 0—49 M.‘C?TI';EAN ST. GLEVELAND,

MAGHINERY WANTE We furnish verified
+ news betfore ore

ders are placed,where machinery and equipment are
wanted, giving full particulars. Serve some of the
largest firms in the country, to whom we refer. T'rial
solicited, especially from those who have used other
sources Of advanceinformation. Our system is different
| from others, Special service for each cllent to cover
éust the lines and territory desired. LORDS’ S SPECIAL
VICE, 620 Atlantic Avenue. BOSTON. Branches,

NEW YORh, PHILADELPHIA, PITTSBURG.

HAVE YOU SEEN
The New Green River Al
Drilling Machine ?

Everythlng done—drilling and revers-
ing—with one hand, without taking it
from crank. Price - - $135.00

8=~ Send for Catalogue.
SWILEY & RUSSELL MFG. CO.
Greenfield, Mass., U. S. A,

TU INVENTURS E. Konigslow. Manufac-
turer of Fine Machinery
and Models, offers Special Facilities 10 Invent=

ors. Guarantees to work out ideas in strictest secrecy,

and any improvement that he can suggest goes with the

arork. Thousands of men have crude though really val-

uable ideas, which they lack mechanical training to de-

velop. Novelties and patented articles manufactured

by contract. 181 NSeneca St., Cleveland, Ohio.

PATENT STEEL
SKELETON LEGS
ARE THE BEST.

Established 1849.
D. W. KOLBE & SON, 1339 Arch St., Philadelphia.

IDEAS DEVELOPED. Absolute secrecy. Send

for particulars. Advice and suggestions free.
Correspondence and sample orders solicited. 25 years
in business, Gardam & Son, 93 John St., New York.

FUBT POWER LATHES

For Electrical and Ex-
perimental Work.
For Gunsmiths & Tool
i Makers, For Gemeral
Machane Shop TVork.

i g ngh Grade Tools;

ant in design, su-

perior in constructlon. f 'he best foot power

lathes made, and quality considered, the
cheapest. m’nd for catalogue and prices.

W.F.& JOHN BARNES Co., 199 Ruby St., Rockford, 111,

NOW READY!

Fourteenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman,student, teacher, or anyone interested in science.

In the new matter contamed in the last edition will be
found the Scientiflc Use of the PPhonograph. the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical 1llusions, the
Optical Projection of Opaque Objects. new experiments
in Projecticn, Iridescent Glass, some points in Photo-
graphy, including Hand Cameras, Cane Cameras, etc.;

vstems of Electrical Distribution, Electrical Ore Find-
er, Flectrical Rocker, Electricc Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 82 fine cuts, substantially and beautifully
bound. Price in cloth,by mail, $4. Half morocco, $5.

§F=Send for illustrated curcuiar.

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BRUADWAY, NEW YORK.
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Founded by M _ath_e_'u_;_ Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
S10 Walnut =St.. Philadelphia, Pa., U. S. A.

Our New and Revised Catalogue o f Practical and
Scientific Books, 90 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t(()jgny one in any part of the world who will furnish his
address.

The Scientific American

Reference Book.

A most useful little bound book of 150 pages, com-
prising, probably, the most extensive variety of stand-
ard, practical, condensed information ever furnished
to the public for so small a price, only 25 cents.

Among its contents are: The Last Census of the
United States (1890), by States, Territories,and Coun-
ties; Table of Cities having over 8,000 inhabitants;
Map of the United States— miniature outline; The
Patent Laws (full text); The Trade Mark Law (full
text); "The Copyright Law (full text); The Principal
Mechanical Movements—illustrated by 150 small dia-
grams—of value to inventors and designers of mechan-
ism; Medallion Portraits of Distinguished American
Inventors; Valuable Tables relating to Steam, Elec-
tricity, Heat, Metals, Weights, and Measures.

=™ Sent by mail to any address on receipt of price,
25 cents.

MUNN & CO., Publishers,
361 Broadway, New York.

ARDEST
OWDER-CRYS
CAREORUNGUN

RASIVE KNOWN. EMERY AND
owoel}" UBSTITUTE. OUR;

TAL-WHEEL;SLAB & ?&E ORM.
0. MONONGAHELA CITY. PA, U.S.4.

ELECTRICITY AND PLANT GROW-
ing.—A paper by Prof. I.. H. Bailey, of Cornell Univer-
sity. describing and giving the results of a series of ex-
periments upon the effect of electrical 1illumination
upon the growth of plants. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 990 and 991. Price 10
cents each. To be had at this office and from all news-

VANDUZEN v PUMP

HE BEST IN THE WORLD.
Pumps Any Kind of Liquid.
Always in Order, never Clogs nor
freez Every Pump Guaranteed.

10 SIZES.
200 to 12000 Gallons per Hour.
Cost 7 to 875 each. Address

THE E. W. VANDUZEN 0.,
. 102 to 108 E. Second 8t., Cincinnati, 0.
FOUNDRYMAN o5 SRty 05 cocabiished

‘Wrought Iron manufacturer who always requires a great
many castings, wishes to sell or rent same. good
chance for right party to prosper. Address BROOKLYN
FOUNDRY, care of SCIENTIFIC AMERICAN, New York.

WT“‘ MOTOR CASTINGS

1/16 Horse Power.

A. F. WEED & Co.

106-8 Liberty St., New York.
8F~ See illustrated notice, page 155,
Sc1. AM., March 9, 1895
1 Gas Eungine Castings, Boilers,
Engines, Dynamos, etc., etc.

ELECTRICAL PHENOMENA TLLUS-
trated by .»\p{])lied Hydraulics.—Mr. G. Claude’s methoa
of applying the movements of water to illustrate a few
of the first princicles of electrical phenomena in such a
way a8 to enable the student to_ better understand and
the tutor to explain them. With 14 illustrations. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
979. Price10 cents. To behadat thisofficeand trom

Telephones

Sold outright. Cannot get out of order.

Guaranteed free from infringement.

Suitable for exchanges or private plants.
Send for Testimonials and Prices.

jome good territory left for reliable agents.

Mason TerepHone Co., RicHmono, Va.

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
azines, and Pamphlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper. Heavy board sides; inscription
“SCIENTIF'IC AMERICAN” in gilt. Necessary for
every one who wishes to preserve the paper. Address
MUNN & CO., Publishers SCIENTIFIC AMERICAN

IT COSTS YOU NOTHING

THIS HIGH-GRADE $60.00 MACHINE
ABSOLUTELY FREE. No Misrepresent&a«
tion. NoScheme. We meanjust what wesay
= Thi hi Nosuch ity hag
‘ever before been offered. We shallcontinue these ib-
eral terma for only a short time. Cut this out a
g writato-day. Sewing Machine Departm’t 1.697
OXFORED MK 6. CO. 842Wahash Ave.,Chlcage

he §eientific A
PUBLICATIONS FOR 1895.

The prices of the different pubucations in the United
States, Canada, and Mexico are as follows:
RATES BY MAIL.
The Scientific American (weekly), one year =
The Scientific American Supplement (weekly), one
year, = = = = = = = = = =
he Scientific American, Export Edition in which
& is incorporated the Spanish Edition (monthly),
oneyear, = = = = = = = = =
The Scientific American Architects and Builders
Edition (monthly), one year, - - = = - 250
COMBINED RATES.
The Scientific American and Supplement - =
The Scientific American and Architects and Build-
ers Edition, - = = = = = = - -
The Scientific American, Supplement, and Archi-
tects and Builders Edition, = = = = =
Provortionate Rates for Sixz Months.
This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

merican

$3.00
5.00

3.00

$7.00
5.00

9.00

Scientific

American,

The First in America.

S_tﬁd'i | Electﬁf—atqﬁome

by our correspondence method, with FREE APPARATUS.
Terms low.

» PIPE » THREADING
CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches,

Water, Gas, and Steam_ Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocks and Dies
wnirersally acknowledged to be
THE BEST. & Send for catalog.

Armsirone NMfg. Co.,

'-g““#"ﬁl Bridgeport, Conn.
SCIENTIFIC AMERICAN BYNAMO.

Description of a plain shunt-wound dynamo of simple
construction, capable of supplying a current of from 60
to 75 110-volt incandescent lamps. or of being used as a
5h. p. motor. This machine was constructed especially
for the benefit of the readers of the Scientific American,
by Mr. W. 8. Bishop, of New Haven, Conn. It is de-
signed to meet the wants of mechanics and amateurs
who desire to construct a simple dynamo for their own
use, but who do not care to enter into the subject scien-
tifically. With 24 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. N65. Pricel0cents. To
be had atthis office and from all newsdealers.

IDE —=>~
BICYCLES.

‘We guarantee a gain in {mwer
over other cranks of 12 per
cent. with equal pedal force
applied.

Elliptical cranks made to fit
all makes of wheels.

Catalogue—small, 2 cents ; large, 4 cents.

F. F. IDE MANUFACTURING CO., - - PEORIA, ILL.

Agents, Dot Lose Money by

LETTING someone else sell our pants from $4.00 up.
Big profits; no experience in clothing business neces-
sary. Particulars and sample card free.

UNION CUSTOM PANTS CO.

250 and 252 E. Jackson Street, Chicago.

THE ELECTRIC [_AUNCH C0)

OFFICE AND WORKS,

ARMSTRONG'S

¥ INVESTIGATE

FPATENTED
PR. 17, 1834,

MORRIS HEICHTS,NEW YORK CITY.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. Jt goes into all the States and ''errito-
ries, and is read in all the principal libraries and reading
rooms of the world. A busincss man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a ,arger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first enlnmn of thic pagc vi au-
dress MUNN & CO., Publishers.

361 Broadway, New York.

=~ 1IN T rn FINE TINKING |
HOMP&DEVUN BC0.D " s . AN
J T LEHIGH AVE & AMERICAN.ST. PHILA.

LATCH * MACHINERY
MATCH = MACHINERY.
Latest improved. Complete plants furnished. JOS. C.
DONN EL&;Y. 1209 Blltt(ﬁlwsoﬁ grtlrget}ui.?hiau]ngelph1a,sPa..

BOYS!HAVEYOU A PRINTIN
You can make 10 week]yg

Press, Ink, 'I'ype, $1.25 and $2.  Self Inking
Press, #5. Larger presses, §10, £15, $25. Cards
at wholesale. Swmple pack visiting cards and
cat.with directions how to become a printer
Sfor 3 2. stamps,  W. C. Evans, 52 N. btn St.,
Philadelphia, Pa.

MADE TO_FIT YOU.

Imported cloths—Suits and Overcoats
from 810 to 820—the style and ma-
terial you select. We are direct im-
porters—gyt}rantee perfect fit, superior
V‘y'g)rk.mansmp s.nli‘l. finest trimmings.

© pay express charges to al art of
the Gnited gt&tes. Go‘oeds senréycl.) 0.D.,
with priviles;3 of examination. Write
for freecatalogue,samples and measur-
inginstructions.
® THE PROGRESS TAILORING 00,
262 and 264 State St., Dept. 24,  Chicago. Ifl.

EDGE TOOIL.S

are often nearly ruined by using a grind-
stone not adapted to the work. Our
quarries produce a large variety of grits
suitable for grinding any tool.

May we send yow owr Catalogue,
awhch aill give you some information ?
GRAFTON STONE COMPANY,
No. 80 River Street, GRAFTON, OHIO-

Musical Instrument

SEND you think of buying. Vio-

lins_ repaired b{' the Cremona
C. STORY, 26 Central St., Boston, Mass.

* PRE==2
inting cards.

For Catalogue of the

System.

. A HicH GRADE UNLY. Warranted. Contract-
1 2=\ ors desiring a trustworthy Jack Screw, ad-
WU dress RUMSEY & CO., Ltd., Seneca Falls, N. Y.

: =

CAPO-FARAD BATTERY is plug-sealed;
needs no preparation or attention; never polarizes;
works in any position. Mails under a 2-cent stamp and
is suited for any purpose for which a battery is used.
Volts, 1.25; Amp., 1.9; Size, 11-16” x 23-4". $1.10 each.

THE

COLD DRAWN STEEL

Cat. free. Scientific Machinist, Clevel'd, O. |

SEAMLESS TUBING

Used for Bicycles, Locomotives, Yacht, Fire, and Marine Boilers, and all Mecbanica
purposes where lightness and great stren,
THE SHELBY STEEL TUBE CO., Box 15, SHELBY, OHIO.

h are desired.

N STEVENS No. 90 NIPPER.
This Cutting Nipper combines great
+< power with rapidity. Wire can be cut at
either extreme end of jaws without op-
posite end closing faster than the cutting
end. This nipper will cut music wire.
Price, 5in. 53 6in. $1.75
y Dividers and
Calipers, Ideal Surface Gauges, Depth
Gauges, and Fine Machinists’ Tools.
B&~ Illustrated cataloguwe freeto all.
J. Stevens Avms and Tool Co.,
P. O. Box 280, Chicopee Falls, Mass.

&
5 1}. [

Inventors of machinery, labor sav-
ingdevices, toys, puzzles,and novel-
ties generally, may find promoters
or purchasers by addressing

Novelties
COLES & NEFF,

Wanted! Neave Building, Cincinnati.

T e
S LR A UL ESARER K R AR
o e N .ﬁ“‘ﬂ‘h\bﬂi%ﬁﬁ Y=
TYPE WHEELS. MODELS 8 EXPERIMENTAL WORK.SMALL MACHINERY|
NOVELTIES B ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N.Y.

A\ rchitectural J3o0ks

Useful, Beautiful and Cheap.

Any person about to erect a dwelling house or sta-
ble. either in the country or city, or any builder wishing
to examine the latest and best plans for a church,
school house, club house, or any other public building
of high or low cost, should procure a complete set of
the ARCHITECTS’ AND BUILDERS’ EDITION of the ScI-
ENTIFIC AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and persons about to build for themselves will find the
work suggestive and most useful. They contain colored
plates of the elevation, plan, and detail drawings of
almost every class of building, with specification and
approximate cost.

Seventeen bound volumes are now ready and may be
obtained, by mail, direct from the publishers or from
any newsdealer. Price $2.00 a volume. Stitched in
paper covers. Subscription price, per annum, $2.50.
Address and remit to

MUNN & CO., Publishers,
361 Broadway, New York,
DO

Y8u USE GRINDSTONES?

If so, we can supply you. All sizes
mounted and unmounted. always
kept in stock. Remember, we make a
specialtyof selecting stones forall spe-
cial purposes. §#®~ Ask for catalogue.

The CLEVELAND STONE CO,
~—  2d Floor. Wilshire, Cleveland, O.

VOLNEY W. MASON & CO.
FRIGTION POLLEYS, CLUTCHES, aud ELEVATORS

PROVIDENCE, R. 1.
ICE-HOUSE AND COLD ROOM.—BY

R G. Hatfield, With directione for construotion. Fanr
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 54. Price 10 cents. To be bad at this
office and from all newsdealers.

THE FISHELZ

Patent Steam Pump Governors

Tar Qteam Pumne Warking under
L oAk Pressure

FISHER PATENT GRAVITY GOVERNORS
For Steam Pumps filling elevated open tanks,
are the most positive and durable devices
made for the{)urpose.
REDUCING VALVES,

& Send for circulars and testimonials.
KFISHER GOVERNOR CO..

201 S.1st Avenue., = = Marshalltown, Iowa.

AFNESS & HEAD NOISES CURED
b INVISINGE Ry G, fr Jo
combined, W hiby EARu: I Bel

T
eyes. F. lllscox only, S56:8-5-B'way, N.Y.

|

ears as glasies hel)
ok of proofs FREE

D'UNGER

Long Distance Electric Telephone

I| Sold outright for all purposes except public ex-

254 | changes. Protected by patents. Works equally

— well on long or short lines. The very best 'Phone
~=—.11 on the market. Prices reduced. Agentswanted.
| The D’Unger Electrical Telephone Mfg. Co.

.+ 167 Dearborn Street, CHICAGO, ILL.

nEA NESS CURED! THE EAR
VAPORATU CURES DEAFNESS

on STRICTLY SCI-
ENTIFIC principles. Satisfaction guaranteed or money
refunded. No drums. Made of gold. Circulars free.

w
EAR VAPORATOR CO., Y. M. C. A. Bldg., Chicago, Ill.

THE COPYING PAD.-HOW TO MAKE

and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the aniline ink
by which the copies are made, how to apply the written
letter to the §ad, how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
438, Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.
GOoLD

CENTS 14 KARAT 5952

OR CUT ‘EHIS OUT and send itto
us with your name and address
and we will send you this beautifu
gold finished watch by express for
examination. You examine it at
theexpress office, and if you think
it a bargain pay our sample price
$2.75,and it isyours. It ismagni.
ficently engraved and equal in
appearance 0 8 genuine Solid
Gold watch. A guarantee fors
years and beautiful gold Pplate
chain and charm sent free with
every watch, write to-day,thismay
not appear again; mention whether
vou want gents’ or ladies’ size.
THE NATIONAL MFC.
& IMPORTING CO..
834 Dearborn St., Chicago, Il

VELOCITY OF 1ICE BOATS. A COL-

lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demor.strating how and why it is that these craft
sail tfaster than the wind which propelsthem. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 214. Price 10 cents.
To be had at this office and from all newsdealers.

Nassau Electrical Co., 108 Liberty St., New York.
VAPOR ENGINE ano

MnNITo POWER COMPANY,

8 Erie StreeT, Grano Rarips, MicHican.
CASOLINE LAUNCH ENGINES ano LAUNCHES

Senp For CIRCULAR.

© 1895 SCIENTIFIC AMERICAN, INC.

MECHANICALDRAWING =

Mechunics, Steam Engineering, Electricity,

Architecture, R. R. and Bridge Kngineering,

Plumbing, Heating, Mining, English Branch.

es. Send for free circular, stating subject

wish to study or your trade,

Correspondence School o f Industrial
" sciences, SCRANTON. PA.

THE MODERN ICE YACHT.— BY
Geo. W. Polk. A new and valuable paper, containing
tull, practical directions and specifications for the con-
struction of the fastestand best kinds of Ice Yachts of
the latest, most approved forms. Illlustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
cents. 'I'o be had at this office and of all newsdealers.

GREATER CAPACITY USING LESS
POWER THAN ANV OTHER ON EARTH

NG MACHINERY

=5 GATES IRON WORKS oer ' T
WEESXGSEEZY 50 5.CLINTON ST CHICAGO.

MACHIN

IC iy L
INCUBATORS

Self=-Regulating Brooders.
Most Perfect Machines, Besi
Material and Workmanship.
Our Thermo Regulator
is 8o accurate that thermom-
eter can be dispensed with.
15 breeds high-class poultry.
Full stock poultry supplies. =
Send 4c. for large illust’d catalogue. Peeriess Incue
bator & Brooder Co,, 515 Ohio Street, QUINCY, 1LL.

WATER WHEELS.
Send_for Pamphlet.
JAMES LEFFEL & CO.,
Springfield, Ohio, U. 8. A,

i=, Corliss Engines. Brewerx’
a Borttlers’ Machinery, THE VILTER
MrG. Co., 889 Clinton Street, Milwaukee, Wis.

s

INCUBATORS.

The Improved, SKLF REGULATING,
*01d Heliable” has no superior,
World's Favorite. 6 Conts in stampe fur
new lt‘.'rpngc Poultry Guide and Catalogue
for 1800,  Povrtey ron PromT made
lalo. Address, RELIABLE INCUBATOR
RND BROODER CO., Quixcy, luus

FOR SAIL.E

or wanted manufactured on royalty, Patent No. 456,024,

GREASE BOX FOR VEHIGLE WHEELS,

for lubricating wheels without removing the same.
Especially adapted for children’s wagons and carriages;
also for traction engines, mowers, reapers, and, in fact,
vehicle wheels of all kinds. For terms and particulars,
address the inventor, W. R. DOOLIN, BALDWIN, LA.

MON ITOR INCUBATOR

Bt P e
i Self Regulating. Large Illustrated 64
page catalogue for 4 cents in stamps.
MONITOR INCUBATOR CO.
61 RacE STREET, BRISTOL, CONN.

The INTERNATIONAL
HIGH GRADE

> AUTOMATIC
s INJECTOR.

g Ntw Piinciploc Appliad

iy 1 Wonderful Results Obtained.
tive Circular Working Range, 15t0 250 1bs. steam
on application. Grading Capacity, 663 per cent.
WORLD SPECIALTY CO.,119 Seventh St., Detroit, Mich.

TRANSMISSION OF POWER BY

Wr'hm.“m Pulleys.—By . D. Hiscox, M.E. Description
and 11lustration of cuma of the many forms and combi-
nations possible for the transmisg£iun and direction of
power by contact puileys. With 17 engravings. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
95%7. Pricel0cents. To be had at this office and from
all newsdeulers.

A Valuable J3ook

Descrip-

12,500 Receipts. 708 Pages,
Bound in Sheep, $6. Half-Morocco, $6.50.

This splendid work contains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the N¢i-
entific American during the past fifty years; together
with many valuable and important additions.

Over MTwelve Thousand selected Receipts are
here collected; nearly every branch of the useful arts
being represented. It is by far the most comprehensive
volume of the kind ever placed before the public.

The work may be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world; the information given
being of the highest value. arranged and condensed in
concise form convenient for ready use.

Almost every inquiry that can be thought of. relating
to formulse used in the various manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are engaged in any branch of industry
probably will find in this book much that is of practical
value in their respective callings.

Those who are in search of independent business or
employment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excellent

suggestions. A .
8F Send for Descrintive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE.

Price $35.

361 Broadway, New York.



Wovertisements.

ORDINARY RATES.

Inside Page. each insertion, 79 cents a line
Back Page. each insertion. $1.00 a line

g~ For some classes of Advertisements, Special and
Higher rates are required.

The atove are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head acver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

W.L.DoucLAS
s sHo IS THE BEST.

FIT FOR AKING,
$ 5.

CORDOVAN,
FRENCH& ENAMELLED CALF.

¥4 5350 FINE CALF &K ANGARDO.
$3.59 POLICE,3 SOLES.
4250 50$2. WORKINGMEN

- EXTRA FINE-

J 32,9175 BuvsScuuutSHUEs.

"LADIES*

525052 £1.75 &
$3."“ ggg 7 DON Ola,
' SEND FOR CATALOGU
- L-DOUGL.
BROCKTON.MASS,
Over One Million People wear the

W. L. Douglas $3 & $4 Shoes

All our shoes are equally satisfactory

They give the best value for the mone;
They equal custom shoes in style and lt.
Their wearing qualities are unsurpassed.
The prices are uniform,===stamped on sol@.
From $1 to $3 saved over other makes.

If your dealer cannot supply you wecan.

“0TTO”

CAS anD GASOLINE
ENCINES.

13t0100 h.p. Canbeused in
cities or in country inde-
pendent of gas works
or gas machines.

No Boiler, No Danger,
OVER 45,000 SOLD. No Engineer.

The Otto Gas Engine Wks., lncorp’d, Philadelphia

4 Lista iree. Cmicaco Scare Uo., Chieago, 111,

CONCRETE CONSTRUCTION. — A

paper by Ernest L. Ransome, treating of the practlcal
application of concrete to false work; with notes on
materials, tools. labor, etc. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. Price 10 cents.
"I'o be had at this office and from all newsdealers.

AGENTS WANTED

to sell the Best Cooking
Kettle in the World. No
more scalded or burned hands.
They are made of Steel and
Granite lined, and adapted for
general use. Covers and Steam-
ers and_fire-proof Stove Mats
included. Every piece warrant-

od. &F OQuiplo free wind LorTi=
tory secured. Address

e

Dicyeles, Watches. Guns, Puggies, Harpess,
Sawing Machines. Organg, Pianos, Sutes,Toole
Seales of all vorieties and 1000 other articles.

A. W. OBERMANN,
e 55 S. 5th Avenue, N.Y.CITY.
BUY
TELEPHONES
That anrc good—not ‘*cheap things.”’ The differ-

ence in cost is little. YWe guarantee our apparatus and

guarantee our customers against 10ss by patent suits.

Our guarantee and instruments are BOTH GOOD.
WESTERN TELEPHONE CONSTRUCTION CO.,

440 Monadnock Block, CHICAGO.

Largest M’anufacm'rers of Telephones in the Um(ed States

.-‘A J%%E%?LE lF'lQLDERS
SCENT LAMPS.
d OCWHITE co. WORCET{-SFER

= SEND FOR CIRCULARS-

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
and controls Letters-Patent
No. 474,231, granted to
Thomas A. Edison May 3,
1892, for a Speaking Tele-
graph, which Patents cover
fundamental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones.
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THousaNDS ARE!
Primer *S” Free.

ARE YOU SAVING ONE DOLLAR A DAY

By Using ABUNDY RETURN STEAM TRAP? IF NoT, WHY NoT?

A. GRIFFING IRON CO., New York.

A.
KEUFFEL & ESSER CO0. i et

N.Y.
BRANCHES:
111 Madison St., Chicago. 78 Locust 2t., St. Louis.

Drawing [laterials

Esser’s Patent Pivot Joint Compasses, the acme of
perfection, superior to all other pivot joints. Handsome
twelve page pamphlet “ How to Select Drawing Instru-
ments,” sent free on application.

NICKEL

AND
ELECTRO-PLATING
\pparatus nnd Yaterial.

Hanson &VankaIe Co.

Newarl NooJ.
ST, N. Y.
37 8. CANAL ST,
('IlIL'A(‘o

Sclemmc Buuk [‘,atalugue

RECENTLY PUBLISHED.

Our New Catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will
he mailed free to any address on application.

MUNN & CO., Publishers SCIENTIFIC AMERICAN,

361 Broadway, New Yorlk.

| Send your business card
for 150 p. 1895 catalogue.

134 to 50 H. P.

[\

HE Motor of 19" Gentury ||

Uses Gasoline Direct from Tank
Manufactured and Natural Gas
L] You would be surprised at the
\ Number of Different Purposes,
in almost every state of the Union
“its Power is Applied ro.
Printed matter, containing
testimonials, by addressing
Charter Gas Engine Co.
P. 0. Box148. Sterling, Ill,

=
Revianmry,

Ecovomy,
S'IMPLiCITY .

AEE“IE WANTED . FINE TOOLS W Everysyop,
rosoe: C.H.BESLY & CO.

CATALOGUE
CHlCAGO, ILLUS.A.—

AND AGENCV.
SOMETHING NEW!!

AN ELECTRICAL CABINET

complete with hand-book describing 41 Experiments in
Electricity which may be performed with the apparatus
furnished. Cabinet contains an electric motor, pair of
telegraph sounders, batteries, galvanometer, electro
magnets, permmanent magnet, plating outfit, chemical
elegrapﬁ microphone, induction coil, etc., and means
for performmg several more experimeuts,
CE, for the complete outfit, ...-"ill.

BOSTON MOTOR CO., 17 Batterymarc BOSTON

SAFETY

Durable—Easily Applied.
This roofing is manutactured
rom natural 'Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tar roofings do.  (F" Send for
freesampleofroof 12 yearsold,
ip with circular and price list to
“PWARREN CHEVIICAL
MEG. CO.,

85 Fulton street
RQGFM'E: New York, U.’

S.A

MESSRS. MUNN & Co., Solicitors
of Patents, have had nea.rly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention probuh]y is
atentable by writing to Munn & Co.
ommunications strictly confiden-
tial. A handbook of patents and
how to obtain them sent free.

PATENTS

taken through Munn & Co. receive

special notice in the Scientific Amer- §

ican. This splendid weekly paper,
4 elegantly illustrated, bas the largest

circulation of any scientific work.

$3a year. Specimen copies free.

Address MUNN & CO.,
New York, 361 Broadway-

METAL nml WO0D T

FOUT P SCROL G S VRS
LATHES, FORM ERS, ’

aiictiaisivs ani MACHINERY.

Wecarry in Stock all the

k\ll}EA I G .‘ll::hll!::’r“!‘ ’
1 MAKE VEHY I.OW Rlc
Send 4 cents for large Illus. Catalug
THE WILKINSON CO.,
83 Randolph St., Chicago.

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
| AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
| the country.

The Electric Candle.

for Magic Lanterns. Absolutely the newest
and least expensive device for scientific or
popular projection by electricity. &~ Send
for specwl circular.

QUEEN & CO. dneorporated),
1010 Chestnut St., Philadelphin, U.'S, A.

Parson’'s Horological Institute.

Sehool for ((Iatchmakers

ENGRAVERS AND JEWELERS.
§F Send for Catalogue and References.
a.d)ustmengs that cannot be ob-
tained with a common bevel.
IManufacturer of Fine Tools
The L. §. Starrett 00, £70 BoX 15 ATHOL, MARS:
sist the deaf when all other devices fail,
and where medical skill has given no relief.
PATENT SECTIONAL
ELEVATED TANKS
for Automatic Fire Sprinkler Plants.

PARSON’'S HOROLOGICAL INSTITUTE,
Clamping screw head not shown
They are safe, comfortable, ana invisible;
Manufacturers of Iron and Steel Tanks.

Titus"d
Cata-
logue
Free.

302 Bradley Avenue, PEORIA, ILL.
"1 Let into a rabbet flush with the
and HEAD NOISES relieved by using
have no wire or string attachment. \\ rite
of 4 aud 12 Columns, for

Blade and stock slotted through
i? surface of stock wlnch will lie
: Made in three
Wilson’s Commen Nense Ear Drums
New scientific invention, entirely different
for pampbhlet. & Mention this paper.

WILSON EAR DRUM MFG. CO,,

Water Works, Cities, Towns and Manu-
factories.

and throu thus admitting
ork.
sizes. 6 mch $1 25 J 1nch $1.50, 12 inch, $1.75.
in construction from all other devices. As-
LOUISVILLE, KY.
PLAIN ALL wWOOD TOWERS.

Louisiana Red Cypress Wood
Tanks a Specialty.

W. E. CALDWELL CO.

D10 L. Main Wteont,

LOUISVILLE, KY., U. S. A.
ARTESIAN WELLS —BY PROF. E.

G. Smith. A paper on artesian wells as a source of
water supply. Kssential geological conditions of arte-
sian wells. "Some chemical features of artesian well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. Price 10 cents. 'I'o be had at this
office and from all newsdealers.

lL WEeELL SupPLY GO.

Manutacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, WWater, or Mineral Tests,

Boilers, hngmes, Pipe, Cordage, Drilling
Tools,ete. {lius’d cataiogue, price lists,
and descount sieets on request.

_, Dittsburg, Ol City and Bradford, Pa.
Also, 32 Iirll.mdt St., New York,

1CE- BOAT —THEIR CON STRLCTION

and Management. With working drawings, details, and
directions 1n tull. KFour engravings, shtmmg mode of
construction.  Views of the two fastest ice-sailing bouta
used on the Hudson river in winter. By H. A. Iiorsfail,
M.E. Contained in  SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. T'he same number also contains the rules and
rewul.mnm for the formation ot ice-boat clubs, the sail-
ing and management ot ice-boats. Price 10 cents.

=KANE'S ENGmES

1=

ELEGTRO VAPOR
BOATS

DONT JUDGE OUR PRODUCTION BY
SIZE OF AD. SEND STAMPS FOR CATALOGUE.

THOS.KANE & CO. CHICAGO

: ““THE STANDARD”

THE ONLY
DRIPLESS STRAINER
in the world.
No drip to soil table
]meu. Nowires to clog
spout. No falling off.
Beautif’y nickel plated.
Sent to any address on
receipt of price, ‘25 c.

Standard Strainer 00.

Agents
Wanted

6 Maiden Lane,
ew Yerk City.

UNTIL MAY |

our %1.50 Hollow Ground Razor will besent for $1, for trial.
GROSH cutlery 1s hand-f (n'"(,Lll from razor steel, every blade tested and warranted.

‘The MAHER &

ook atthis lXnifte. Cutis exact size: price 75¢c. Sample
48c., 5 for $2axjmsrpmd 7-inch st eel shears

Knife and shears, §1. Best
razor strop, 50c. Send for
free 80-page List,
and “How to Usé
a Razor.”

' Maber & Grosh,

40 A Street,
Toledo, Ohio.

© 1895 SCIENTIFIC AMERICAN, INC.

ENGINE Boilers and Machine Tools. New
y and Second-hand. Send stamp for paper
“Machinery & Supplies.”” W. P. Davis, Rochester, N. Y.
M E RY Emery Wheels, Grinding Ma-

E 9 chines and Grinders’ Supplies,

Qulck process and large stock, When in a hurry,
HE TANI
CINCINNATI. and STROUDSBURG, PA.

TE C0O., NEW YORK CITY,
$8.20

Size of
Pictures,
3% x3%in.
Weight of
Camera,
21 0Z.

THE

BULLET.
A roll film camera that hits the mark every time.
It’s a repeater too ; shoots 12 times and can be

Reloaded in Daylight.

The Bullet is fitted with our new automatic

shutter. One button does it all—sets and releases
the shutter and changes from time to instantaneous.
Achromatic lens. Handsome finish.

An Illustrated Manual, free with every instru-
ment, explains its operatlon and tells how to finish
the plctures— but ** we doz/e rest” when you prefer.

EASTMAN KODAK CO.

Camera Catalogue Free. Rochester, N. Y.

SAFETY THRUST COLLARS
=OLID AND SPLIT.
Of character and at price tosuit
the most critical buyer. Dealers
in shafting will consult their
interests in writing for Price N

List and Discounts.
THE GOUVERNEUR MACHI

THE

#" ESTABLISHED 1845.
The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly==52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six.
teen pages of useful information and a large number o1
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity,Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

Terms of Subscription.—0One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, ar Mexico, on receipt of T'hi¢e Dollars by
the publishers; six months, £1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post-
masters. Write for particulars.

T'he safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make al) orders. drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
_—
=e THE = =

Seientitic Qmerican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in
size, everynumber containing sixteen large pages full
of engravings, many of which are taken from foreign
papers and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Arch®ology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering Mining, ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT, for the United States.
Canada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by posta:
order, express money order, or check,

MUNN & CO., 361 Broadway, New York.

Bulding Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $250 a year.
Single copies, 25 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine of Architecture,
richly adorned with elegant plates in colors, and with
other fine engravings; illustrating the most interesting
examples of modern Architectural Construction and
allied subjects.

A special feature is the presentation in each number
of avariety of the latest and best plans for private resi-
dences. city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with Plans,
Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by al}
newsdealers. $2.50 a year. Remit to
MUNN & CO., Publishers,

361 Broadway, New York.

PRINTING INKS.

The SCIENTIFIC AMERICAN is printed with CHAS,
ENEU JOHNSON & €O.’S INK, ‘T'enth and Lombard
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York






