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THE JULIEN SYSTEM OF LIGHTING RAILROAD CARS.| " They are charged from an Edison dynamo, driven by | The storage battery wires run to the main floor of the
In the illustrations accompanying this article we|a horizontal engine. Two independent circuits are| building and terminate at a charging bench, their
show the application of the electric light to the illumi- | supplied by it. One is used directly for lighting pur- | terminals being springs fastened down upon the
npation of cars. The apparatus consists of incandes-Iposesin the depot. The other, an independent con-isurface or ‘seat,” one at each extremity. If a cell
cent lamps, supplied by storage bat- ) were placed upon the bench and its
" teries of the Julien type. A number O 7 ‘ i proper terminals connected respec-
~of cars, sleeping, parlor, and ordinary tively to the right and left hand
- ones, and even a baggage car, are now springs, it would be in a position to
thus lighted, and it is fair to assume be charged by the dynamo.
an extensive introduction of the sys- Intermediate springs, connected in
tem. The public attention has been pairs, are also attached to the bench.
so forcibly drawn to the dangers of The batteries are contained in boxes,
kerosene lamps on railroads, that spe- six cells to a box. Upon the bench
cial interest attaches to the subject there is room for six of these cases.
of the electric lighting of vehicles of The terminals from the cells in each
travel. box, which cells are arranged in serieg; -
The installation on different cars are carried down to two opposite cor-
varies in the number, character, and ners at the front. When the six boxes
distribution of the lamps. The plant are in place on the bench, their ter-
in all the cases we allude to comprises minals press upon the springs, com-
a storage battery. The battery is of pleting the circuit by means of the
the type manufactured and supplied series of batteries, throwing thirty-six
by the Julien Electric Co., of this city. cells in series into the portion of the
This is carried in a receptacle beneath circuit included between the terminal
the longitudinal center of the body of springs at the extreme ends of the
the car and to one side of it. From bench. If less than the six boxes are
it one or 'more circuits are carried to be charged, a -piece of wire is used
through the interior of the car. On to bridge over the vacant place and
themn the lamps are arranged in par- connect the adjacent springs. In the
allel or, as it is freqently called, in particular car we are deseribing only
multiple arc. Edison or Weston five boxes are used, and the above
lamps are used, and suitable switches NVRYE ‘ ‘ — = f connection is applied to the charging
provided for turning all or part of the ) i bench.
lamps on and off. SWITCH BOARD IN CAR. To charge the cells they are ranged
The illustrations represent the sys- in order on this bench and thé current
tem as applied to a parlor car upon the New York |nection, is for charging the storage battery. On each I from the dynamo is turned on. It is maintained at a
Central Railroad. Thirty cells of the Julien storage ! circuit is placed an ampere meter, so that the proper! potential difference of seventy-five volts and at an
battery supply the electricity. 'current for one or the other purpose can be supplied. l (Continued on page 294.)
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THE JULIEN SYSTEM OF LIGHTING CARS—PUTTING IN BATTERIES.
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FRENCH EXPORT WINE,

United States Consul Gifford, at Bordeaux, warns the
American public to beware of French liquors, more espe-
cially brandy, for that no pure French brandyis scnt
hither. After commenting upon the methods em-
ployed in making brandy for export, he goes on to say
that the labels on the bottles do not represent the
quality of the liquid they contain. The dates 1863,
1870, 1875, ete., do not, he says, mean that the inclosed
liquid is brandy put up in those years. It means that
the liquid has been made to resemble as closely as pos-
sible that which was really made in those years. In
other words, the brandy sent hither from France is
spurious, a concoction put up in the laboratory, in
which the taste of good brandy is counterfeited by
various chemicals.

It is worthy of comment that, while the laws against
selling spurious wines and liquors in France are rigid
in the extreme, little or no attempt is mmade to prevent
the chemical preparation and adulteration of these
liquids for exportation. Quite recently, the proprietors
of a Parisrestaurant were arrested and tried for selling
a wine which, by its composition, must have been in-
tended only for export. It was colored withan extract
of coal and mixed with plaster of Paris—a pretty com-
bination truly ! A man and his children who drank it
testified that it had ‘ a very pleasant taste of rasp-
berries,” which shows what imagination will do. But
even so strong an imagination as this was not equal to
withstanding the effects of the wine, and a doctor had
to be called in. The suit was brought by the Municipal
Laboratory, and the punishment inflicted a fine of
1,990 francs and one year’s imprisonment.
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PANAMA CANAL DIFFICULTIES.

The prospects for a canal at Panama seem mo
illusive as time goes on, and not even the skill and per-
severance of the French engineers has, so far, sufficed
to lend to the scheme the air of practicability. In-
deed, the tenacity with which these engineers adhere
to the work must be regarded as remarkable by those
who know how formidable and disheartening have
been the obstacles which came with its development.
These have been pointed out and discussed in our
columns in the order of their appearance—the deadli-
ness of the climate, the necessity for a monstrous dam
at Gamboa, the great difference in level between the
Atlantic and Pacific Oceans, and the disappointing
character of the rock to be cut into in the mountain
section.

Now comes the news from Panama that fully fifty
per cent of the excavated material from the sections of
the canal route is washed back again by the floods,
and that this has been goingon year by year ever since
work was begun, without any announcement of the
fact in the reports. The contractors working in the
various sections are paid certain rates per cubic yard
for material taken out, and if any part of this is washed
back again they must be paid for once more removing
it at the same rates as when first handled. Thus the
company has been, and is, paying over and over again
for the handling of much of the excavated matter, and,
because of the continual floods and freshets, is never
sure of keeping it permanently out.

For four years the engineers have been studying the
problem as to how the furious floods of the Chagres
River can be stayed or checked—as yet, without finding
a solution. A recent writer on this subject makes the
following interesting quotation from page 55 of the
Manchester Geographical Society’s journal for the first
quarter of the year 1886 :

*The Chagres isa torrent on the scale of a river,
which intersects the proposed bed of the canal at
twenty-nine points, and, when swollen by rains, some-
times raising its level thirty or forty feet in a day, dis-
charges upon the valley a flood volume four times that
of the highest ever measured on the Thames. The pro-
posed remedy is to dam it up in a lateral ravine,
through which it leaps down at right angles to the
canal trench, by an embankment, whose mass of

9454 | 20,000,000 cubic meters, with a base of 960 meters, would

measure nearly a mile in length and 148 feet high.
This mighty barrage will hold a milliard cubic meters
of water suspended on the flanks of the mountain in a
colossal basin twenty miles in length, which, if filled at
the rate of a cubic meter a minute since the Christian
era, would only begin to overflow in 1903.”

So far, out of a total of 200,000,000 cubic meters of
material to be excavated (not counting back wash),
37,727,000 had been taken out up to last January, thus
leaving 162,273,000 yet remaining. The amount ex-
pended is said to have been $60,000,000 in stock and
$240,000,000 in bonds.

The Link Belt Machinery Co. of Chicago.

The United States Court has decided that the drive
chain heretofore made by the Moline Malleable Iron
Co. is an infringement, and they have been enjoined
from the further manufacture. The company has set-
tled all claims for damages, and no’suits will be brought
against their customers. The Link Belt Machinery
Co. of Chicago will hereafter furnish repairs for the
Moline Co.’s chains now in use.

© 1887 SCIENTIFIC AMERICAN, INC.

Breaking Glass Tubes,

Small glass tubes, less than five-eighths inch in di-
ameter, give no trouble at all in breaking to any de-
sired length, provided there are two or threeinches to
be broken off. Make a deep seratch—it need not go
far round—on the tube, and then, with both thumbs
close together, pull strongly and bend from the scratch.
Tubes from three-eighths inch to one inch in diameter
may be cracked by making a scratch as before, and
heating circumferentially in a blowpipe flame. The
flame should be very small, and the tube turned rapidly
to prevent irregular cracking. Heat as small an area
as possible on each side of the crack. If the glass is
not very thick, about half a dozen turns will be
enough to heat it sufficiently. Assoon as this is done,
take it out and blow sharply with the breath just on
the scrateh, and a beautiful clean crack will spring
partly round. The parts may then be pulled asunder.
This is a very successful method with English glass,
but that of German manufacture is apt to fly unless
carefully done.

Perhaps the easiest way for tubes that cannot be
pulled asunder cold is to make the scratch and then
dab on a piece of white hot glass. The way to do this
is to fuse up in the blowpipe a bead on the end of a
fiber. The smaller and hotter it is, the better chance
of a square crack. This is the method to use when only
a ragged corner or a short end has to come off. If there
is an electric current handy, the largest tubes may be
cut with certainty. Just where the scratch has been
made wind one turn of wire—platinum is the best—of
such length and diameter as to get white hot when the
current passes through it. The ends where the wire
leaves the glass should be as close as possible, but must
not touch so as to short circuit. The part round the
glass keeps much cooler than the other, but the current
may be switched on and off, so as to have it red hot
without overheating the free part.

Another method for large tubes, but one not gene-
rally so suceessful, is this: About one-half inch on each
side of the seratch wrap strips of wet blotting or filter
paper, and then turn the bare part in front of a sharp
pointed flame. If the crack starts well, it may be led
round by the fiame. One of the most important fac-
tors of success in all these methods is the serateh, which
can best be done with a knife, generally a rectangular
piece of good steel hardened in salt water and sharp-
ened. It is best not to scrape the knife against, the
glass, but to turn the latter while resting in a notch in
the tube against some ridge in the knife, which is
pressed firmly against the tube.

—_—— .t r-——
Treatment of Diphtheria by the Bichloride or
MBI‘(!I!I'Y.

Dr. E. L. Oatman, of Nyack, writes that for the past
two years he has treated diphtheria by the local use of
a solution of the mercuric bichloride, and has been
greatly pleased with the results obtained. ‘‘Iron in
large doses and free stimulation certainly play an im-
portant part in the treatment; but with these alone I
lost—at St. Agatha’s Asylum—ten out of twenty-three
cases, while since the addition of local treatment by
the mercurie solution, I have lost but one out of thirty-
tour subsequent cases. This[patient died two weeks
after the subsidence of alllocal symptoms, from paraly-
sis of the muscles of respiration. Seven of my cases
have had more or less paralysis of the muscles of
deglutition during convalescence. This appears to be
a large percentage, and might direct some suspicion
toward the mercury as being in a measure causative.
The details of treatment in an ordinary case, and as fol-
lowed in the hospital ward, are as follows : I manufae-
ture on the spot about fifty swabs—made by twisting
absorbent cotion around a stick about the size of a
lead pencil. The cotton should be pulled out and
twisted firmly around the tip of the stick, extending
beyond it, that the end may be thoroughly protected,
so that no injury be done while using it. This is dip-
ped in a solution of the bichloride of mercury, two
grains to one pint of water, and is passed into the
throat until it touches the posterior wall of the
pharynx. It is then instantly withdrawn and burnt.
No swab should ever be used a second time. No at-
tempts are made to rub off any of the membrane, but
more or less always adheres to the swab. This pro-

cedure is repeated hoﬂrly, day and night, until the
disease begins to subside—which it usually does in
forty-eight hours. I follow every application by the
internal administration of five to ten minims of tincture
of the chloride of iron, and as much whisky and milk
as the case appears to demand. If the interior or pos-
terior nares are invaded, the nose should be syringed.
The conical urethral syringe is the safest instrument
to leave in the hands of a non-professional nurse. It
is of the first importance that the nurse or mother be
fully instructed in the method of treatment, and should
make the application satisfactorily to the physician
before being left in charge of the patient. In no case
have I ever experienced any difficulty’in getting my in-
structions carried out, or met with any serious resist-
ance from the patient.

t Spraying the throat is a far more difficult procedure
for the lay attendant, as the tongue obstructs the pas-
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sage, while none of the loose membrane and mucus is
removed as with the swab, but is swallowed, and sys-
tematic infection furthered. The diphtheritic mem-
brane cannot flourish in contact with the bichloride of
mercury, and if this invaluableagent be constantly ap-
plied to the diseased surface for a few hours, the poison
will be destroyed. I attach great importance to the
method of application, and the extraction of the
loosened membrane, beneath which the poison is still
active, but inaccessible to the antiseptic."—Medical
Record.
—_— et —
In Slumber for Five Years.

An extraordinary case of suspended animation is re-
ported from Thenelles, a town in France. The subject
is a young woman, twenty-flve years of age, and since
the 20th of May, 1883, she has been continuously in a
state of deep sleep. She has been examined by physi-
cians and specialists a number of times, and recently
by a select committee, and from their observations it
waslearned that her sleep resembled a lethargie torpor,
in which her respiration was normal, and her pulse, al-
though feeble, was found to be rapid—about 100 pul-
sations a minute.

Every attempt to arouse her from her stupor has
proved unsuccessful, and the senses appear closed to
every influence. Sounds, pinching, blows, piercing
the body with a needle, alikehave no effect. The eyes
are cast upward so far that it is not possible to examine
the pupil, nor is any reflex movement of the eyelids
noticeable when the eyeballs are blown upon. The
jaws are firmly set, and several of the teeth of the sub-
ject have been broken in ignorant attempts to force
them apart. ;

The subject was in a very delicate state of healf}
before falling into the lethargy, and was of a nervolifs,
highly strung temperament, and was thrown intp\a
series of convulsions by a sudden fright, which was
followed by the deep sleep from which she has ne\g;r
been aroused. It is possible to feed her with liquids,
administered with a spoon, and this is done several
times a day, the food consisting usually of milk, and
milk with the white of egg, sirup and other liquids.
The fluid is poured into the mouth and thence it flows
into the pharynx, when a swallowing movement may
be observed.

The Revue de P Hypnotism, which has a long article
eoncerning this case, considers the patient an hysterical
epileptic, thrown into a condition resembling that
period of hypnotisimn which is designated lethargic sleep.
It is probable that life will continue for some time
longer, provided the digestive processes continue unin-
terrupted, although death usually marks the end of
these long periods of inanition.

Several Things Worth Knowing.

A drilled well should be made deep, that it may hold
considerable water. If not, it may too easily be pumped
dry. Moreover, the fine sand generally present works
its way, not only filling up the lower end of the casing,
but when the pump pipe is set low, and is pumping
fast, some of the fine sand will be pumped up and
lodge in the valve, soon causing the valvetostay partly
open, so that the pump will not hold water, but must
be primed for a new start. If the well be drilled deep
after it is first reached, a space can be allowed for filling
up, and the pump pipe need not be placed so near the
bottom. But there is less danger of filling up if the
well be thoroughly cleaned or pumped out after being
sunk to the proper depth. This work, says the Indus-
trial Gazette, properly belongs to the men who drill the
well, and should never be omitted. A great deal of
floating sediment, if not removed then and there, will
be a source of trouble ever afterward.

More bridge work is projected at this date than ever
in the history of the country. Two are projected across
the Hudson, six across the Mississippi, two across the
Missouri, a $10,000,000 bridge across the Potomac, 4,660
feet long, besides a multitude of smaller bridges. The
bridge works are constantly overrun with work, and
bridge iron makers are unable to accept all the business
offered. Four bridge building works are projected,
and an expansion of mill capacity is going on.

It is reported from Baku that a gigantic oil spring
burst forth there on the 22d of March, carrying up oil,
sand, and large stones to a height of 350 feet. It over-
ran several reservoirs prepared for it, and, after form-
ing an extensive petroleum lake, forced its way into
the sea..

Dr. Vulpian has communicated to the Paris Academy
of Sciences the result of some experiments of inocula-
tion against yellow fever, which have been made at
Rio Janeiro in the epidemic lately prevailing there. Of
6,524 persons thus treated, only six died, or one per
thousand ; while the proportion of deaths among in-
habitants not inoculated was one per cent. Two Bra-
zilian doctors are about to proceed to Panama to apply
the treatment to workers on the isthmus, among whom
the mortality is said to be very great.

The Smithsonian Institution has received from Col.
J:.'H. Wood, of St. Paul, the bodies of five persons—a
man, woman, and three children—taken from a cave in

the Bad Lands of Dakota by a miner. The bodies are
simply dried up, and are not petrified, but are in a re-
markable state of preservation. Scientific men who
have seen themn say they belong to a race which existed
two thousand years ago.

Reports of the devastation and loss of life by the
recent cyclones in Kansas, Missouri, and Arkansas are
heartrending, and the number of lives lost is much
greater than was at first anticipated, and would hLave
been much greater had not many provided dugouts,
in which they concealed themselves till danger was
over.

It is admitted by most workmen that the best method
of tempering many kinds of tools, especially drills, is to
force the implement when at a cherry red heat into a
bar of lead.

The ARCHITECTS AND BUILDERS edition of the SCIEN-
TIFIC AMERICAN has, since the publication was com-
menced—eighteen months ago—met with phenomenal
success, having acquired, in so short a time, a circula-
lation unprecedented by any publication of its class.

In a recent case decided between architect and client
at Albany, the client having notified the architect to
stop work after he had ordered specifications, details,
and estimates to be prepared on designs accepted by
him, the client was compelled to pay three and a half
per cent on the amount the building was to cost. The
referee based this on one per cent for the sketches and
two and a half per cent for working plans, specifica-
tions and details, and obtaining estimates. The archi-
tect sent in a bill for $550, and the sum awarded him
was $417.50 for his trouble, expense, and work.

The following recipe for keeping moths out of
clothing is a favorite in some families: Mix half & pint
of aleohol, the same quantity of spirits of turpentine,
and t woounces of camphor. Keep in a stone bottle,
and shake before using. The clothes or furs are to be
wrapped in linen, and crumpled up pieces of blotting
paper dipped in the liquid are to be placed in a box
with them. . ‘

In boring an artesian well at Eureka, Cal., charred
wood was found at 500 feet, and pieces of shell and
parts of the skeleton of a bird at 580 feet.

THE PARIS EXHIBITION.—The next International
Exhibition, to be held in Paris, in 1889, like that of
1878, is to be adorned with a captive balloon. It isto
be of enormous size; and, as in 1878, the maximum al-
titude reached will be about three thousand two hun-
dred and fifty feet. An engine of six hundred horse
power will be employed to pull the enormous mass
back to Mother Earth. It will be remembered that the
balloon of 1878 was torn to pieces in a high wind, owing
to the fact that it was not keptfull of gas. In the new
balloon a special precaution is to be taken to preserve
the tightness of the envelope, so that the wind can
find in it no hollow or wrinkle. A smalier balloon,
filled with atmospheric air, is to be placed inside the
large one, and the volume of this smaller balloon can
be increased or diminished by means of an air pump
worked by an electric engine in the car. By this
means variations of temperature, with the consequent
alteration of bulk in the gas, can be compensated for.

—_— e ——r—
An Easy Way to Prevent Loss of Apples.

To determine its value as an insecticide, arsenic in
solution was compared with Paris green. The arsenic
solution was made by boiling one ounce of arsenic in
one quart of water, and adding this solution to 20 gals.
of cold water. ' The Paris green mixture consisted of
three-fourths of an ounce of this substance (containing
154 per cent metallic arsenic) stirred in two and one-
half gals. water. A fine, mist-like spray of the liquid
was applied until the leaves began to drip. The num-
ber of apples examined on eight trees, two of which
were sprayed with the arsenic solution and six with
Paris green, up to Oct. 4, was 38,688. Eight untreated
trees were used as checks. During 1885 Paris green
was also used as noted above, and 69 per cent of the
fruit which would otherwise have been sacrificed to
the codling moth was saved. In the1886 experiments,
78 per cent was saved from falling by a single spraying,
77 per cent by two, and about 72 per cent by three
sprayings. The benefit to the picked fruit apparent
from a single spraying was placed at 47 per cent, from
two 90 per cent, and three at 77 per cent, or as sum-
marized, spraying in early spring, before the young
apples had drooped upon their stems, saved 75 per cent
of the apples exposed to injury from codling moth.
The weather conditions prevailing shortly after the
poison is applied will have much to do with its efficacy.
The best results from the application of Paris green
were secured upon the appearance of the first brood.
Experimental facts point to inefficiency as applied to
later broods. It is not recommended to poison full
grown apples. In fact, spraying after the apples have
begun to hang downward is unquestionably danger-
ous, and should never be done if the fruit is to be used.
In comparing arsenic with Paris green, the experiments
show a decided advantage in favor of the latter. Trees
sprayed with arsenic scorched the leaves, while Paris
green produced no injurious effects. Prof. Forbes
finally concludes that at least 70 per cent of the loss
commonly suffered by the fruit grower from the cod-
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ling moth may be prevented at a nominal expense, by
thoroughly applying Paris greenin a spray with water,
once or twice in early spring, as soon as the fruit is fairly
set.—8. A. Forbes, Bull. i., State Ento. of 11l., 1887.

P l—

The Living Earth,

As another illustration of the life that dwells in
nature, let us briefly consider earthquakes. The pecu-
liar terror of an earthquake lies mainly in the sudden-
ness of its approach. Voleanic eruptions are usually
preceded by vast rumblings, or jets of steam, or other
unmistakeable tokens. Hurricanes and cyclones in
like manner have heralds that announce their coming.
But with an earthquake there are no premonitory
symptoms. The great earthquake which took place at
Lisbon in the year 1755 found the people engaged in
their ordinary occupations. All the shocks were over
in about five minutes. The first shocklasted about six
seconds. In that brief space of time most of the houses
had been thrown down and thousands of mnen, women,
and children crushed beneath the ruins. At times the
ocean lends fresh terrors to the scene. Thus at Lisbon
a wave of water over fifty feet high rushed in among
the houses, and covered what still remained. In the
island of Jamaica on a different occasion two thousand
five hundred houses were buried in three minutes under
thirty feet of water. Recent delicate scientific experi-
ments have discovered the fact that the surface of the
land is never absolutely at rest for more than thirty
hours at a time. Thus those great earthquakes which
make epochs in history are merely extreme cases of
forces that seldom sleep.—Extract from a lecture by
A. Ewbank in Indian Engineer, publishedin Calcutta.

—_ et ——

The Size of Ocean Steamships.

The following table gives the name, date of construe-

tion, tonnage, length, breadth, and depth of the prin-

cipal steamships plying between European and Ameri-
can shores:

Name. Built. |, g’;’:;e. Length.| Beam. | Depth.
City of Rome............. . 1881 8,144 546 52 37
Umbria.....co. covneeiinn. 1884 7,800 500 7R 381
Etrurig....coooovveevivannnn 1884 7,718 501°6 | 57°2 38
Servia...... 1881 7,392 515 521 87
Aurania 1882 7,69 47 57°2 372
Le Bretagne 1886 7,012 5084 | 524 384
La Bourgogne. 1886 7,000 5086 | 52°2 388
La Champagne. . 1886 7,005 5087 | 516 384
La Gascogne.... 1886 7,008 508°7 | 52°2 383
Alaska..... 1881 6,932 500 50°6 38
Anmerica.... 1883 6,500 432 51°3 358
Normandie. 1882 6,062 439 50 37
Westernland. . 1883 5,736 455 47 35
Saale....... 1886 5,500 455 48 38
Trave. . 1886 5,500 455 48 38
Aller.. ... 1886 5,500 455 48 38
City of Berl 1874 5,491 4886 | 442 34-9
Noordland... .. 1883 5,212 400°7 | 47 853
City of Chicago.... 1883 5,202 430 45 336
Eider. ... 1883 5,200 450 47 336
Arizona 1879 5,147 464 46 37
Ems 1884 5,129 430°5 | 47 345
Fulda.... 1883 5,109 450 46 36
WeIra. ..ooovniiniennnnnns 1882 5,109 450 46 36
Belgravia. . 1881 5,080 3982 | 445 32-2
Germanic 1874 5,008 455 452 337
Britannic 1874 5,004 455 45°2 337
Elbe ...... 1881 4911 420 45 36°5
England.. .......... 1865 4,898 437 42'5 85
Egyptian Monarch 1880 4,709 370 44 358
Egypt........ 1871 4,610 440 44°3 365
France (Fr.).. 1865 4,647 384 44 36
Amerique..... 1864 4,637 394 420 369
City of Richmond. 1873 4,607 452'6 | 43 36
Erin........ ...... 1864 4,500 415 41 35
City of Cheste 1873 4,565 475 4°3 35
Spain........... 1871 4,512 4254 | 432 362
City of Montreal 1871 4,451 419'1 | 44 343
The Queen........ 1865 4,457 3811 | 42'4 373
Grecian Monarch.. 4,364 381 40 33
Greece . .. 4,310 3907 | 41°3 35°8
Devonia. 4,269 400 42 32
Hammonj 4,247 375 45 34
Italy....... 4,169 389 423 387
Anchoria 4,168 480 40°1 33'8
State of Nebraska 4,000 385 43 34
Ethiopia 4,005 402 40°2 33
Lydian Monarch 38,916 360 43 324
Adriatic. .. 3,888 4372 | 409 81
Celtic. . 3,867 4372 | 40°9 31
Denmark 3,74 3429 | 4R 2 36
Republic 38,707 420 409 31
Baltic. 3,707 420 409 31
Suevia..... 3,704 360 41 H#
Wisconsin 3,700 378 432 32

l
|

Other well known ships are the France, State of
Nevada, State of Pennsylvania, Monarch, Rhynland,
Abyssinia, Australia, Lessing, Wyoming, Rugia, Belgen-
land, Wieland, State of Alabamma, Westphalia, Penn-
land, Zeeland, Assyrian Monarch, State of Georgia,
Bohemia, State of Indiana, Acadia, Nederland, Alex-
andria, and Assyria. These register from 3,600 to 1,082
tons. The Acadia is the smallest.—The Engineer.

—————, e r—
Sheep.

The number of sheep in the world is estimated as

follows, according to the latest statistics :

South America
Australasia, including New Zealand..................
Europe

In the United States the average
about six pounds per head.

yield of wool is
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IMPROVED DRAG SAW.

The simple drag saw here illustrated is the invention
of Messrs. Mervin and George E. Coxe, of Great Valley,
N. Y. Therearend of the bed frame is supported by
legs. On the frame are standards, connected by in-
clined braces with the front of the frame. The front

ends of these braces support a guide formed with a

COXE'S IMPROVED DRAG SAW.

longitudinal slot, and to the under side of the ends of
the braces are secured pointed spikes or clamps. The
upper ends of the standards are united by a curved
brace. On the side edges of the two beans of the frame
are held metallic guide plates, through which and
through the beams passes a shaft, on which oscil-
lates a lever, connected at itsupper end by a link with
a crank shaft journaled in the standards and provided
at each end with a handle. The lower end of the lever
is pivotally attached to the holder carrying the saw
blade. The machine is placed in position, as shown in
the engraving, and the spikes are firmly embedded in
the log, with the saw resting in the slot of the guide.
The frame is thus held in a horizontal position at one
end by the log and at the other by its legs. The ope-
rator seats himself on a platform on the rear end of the
frame, and by turning the handles imparts a forward
and backward motion to the saw. The pivotal con-
nection of the saw holder with the lever permits the
saw to adjust itself to the cut in the log. The throw
of the lever can be increased or diminished by placing
the pin on which it is fulerumed in any one of the

holes formed in the lever.
_———etr—

LOVELL’S NAIL MAKING MACHINE,

Our engraving represents a new machine for the
manufacture of French nails. The machine forms
four nails at each revolution, and will, therefore, do
four times the work if run at the same speed as the
older type of machine. Power is supplied througha
lay shaft at one end of the machine. This shaft is
provided with a crank in its middle, working in a slot
at the end of a balance lever placed lengthwise un-
derneath the main frame, and pivoted in the center
of the machine. This lever works the cutting off and
the pointing dies, while the heading dies are actuated
by two other levers with
vertical pivots, worked
from vertical shafts geared
by bevel wheels to the lay
shaft. The slot in the bot-
tom lever is slightly wider
than the head of the crank,
so as to produce a short
pause at either extremity
of its oscillation, and give
the heading lever time to
form the head before the
nail is released.

The wire which is to be
worked up into nails is
placed in coils on two
wooden reels, free to re-
-volve on vertical spindles,
and passes first through
two revolving wire
straighteners, which re-
ceive rotary motion by
belts from the overhead
shaft, and, at the same
time, a horizontal to and

Srcientific Jmerican,
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outward when the wire is at rest, and inward when the

wire travels, the relative speed of wire and straightener
ismaintained, both on the outward and inward stroke ;
in other words, each inch of wire passing through the
straightener is operated upon by the revolving dies to
the same amount. After passing the straightener, the
wire is led through a stationary clip, which allows it to
travel forward, but prevents it being drawn back by the
action of the straightener. It then passes through an-
other clip, acting in the same direction, but connected
with the heading lever by toothed racks and segments
in such a way as to draw forward at each stroke the
length of wire requisite for the formation of two nails.
After this amount of wire is pushed into position in a
slot formed in the central block shown in our illustra-
tion, it is separated by a cutting die, worked from the
rocking lever below the frame, and the short piece left
is gripped by two fingers and drawn down into another
slot, where the operation of forming the double nail
actually takes place. The points are formed by the
pressure of pointing dies worked from the rocking lever
by means of a knee joint. One of thedies is stationary,
being fixed in the block and placed in the center of the
slot above referred to, while the other isfixed to a
crosshead sliding between the frames, and receiving
to and fro motion from the knee joint. There is a
slight pause after each stroke, as already explained.
The dies are cylinders of steel, with triangular and
tapering slots in their end faces, so that when they are
closed up there is left on each side of the center a pyra-
midical cavity corresponding to the point of the nail
The material squeezed away from the wire flows later-
ally, that is, in this case, vertically upward and down-
ward, forming a barb, which either falls off before
the nail is released, or is easily removed afterward in
the process of cleaning the nails in revolving barrels.
The crossheads, carrying the pointing dies, are pro-
vided with steel faces, and when the knee joint is
straight, they gripe the wire firmly, so as to prevent it
shifting longitudinally under the pressure of the head-
ing dies, which next come into play. As soon as the
heading die recedes, the knee joint is lifted, the cross-
head is withdrawn, and the two nails fall out, while a
new length of wire is drawn down into the slot to un-
dergo the same process. During the time that the
wire is fed into the machine on one side of the central
block, two nails are formed on the other, and so the
operation is kept up alternately, the total number of
nails produced per minute equaling four times the
number of revolutions made by the lay shaft per
minute. According to the size of machine, the speed
varies from three hundred revolutions to one hundred
revolutions, and the number of nails from twelve hun-
dred to four hundred per minute. These are the

long, No. i7B. W. G., to 5 in. long, No. 5 B. W. G.
We have been favored by Herr A. Fix, a nail maker
in Germany, with the following figures relating to the
performance of the German and French machines
employed by him:

OLD TYPE MACHINES OF FRENCH MAKE.

Nails produced

Length of nail.
Inch. per minute,

Gauge of wire,
B.W. G

OLD TYPE MACHINES OF GERMAN MAKE.

Length of nail, Gauge of wire. Nails produced
Inch. B. W. G. per minute,
P 166012 .evtiivinnnnann. 160
I S oanonan00 oo a E S S e eeae0000000 130
B 6800060000000000 3 D S e S 00003000080 110
S eoa0n0aa0aRc 000 T % 2 ceeseve e snseas 85
1P oS a Go00000 6080 200 ...oee. eeea. 45

There are some recent improvements made in German
machines which enable these to turn out 25 per cent
more than is given in the above table; but even when
taking these improvements into account, it will be seen
that if we consider the figures given by Herr Fix as
fair averages for the usual practice in the manufacture
of French nails, the Lovell machine is a very decided
improvement upon machines hitherto employed in that
industry.—Industries.

IMPROVED VEHICLE BRAKE., )
In the forward part of the bottom of the wagon body

is a slot through which projects a foot lever pivoted to

IRWIN’S

IMPROVED VEHICLE BRAKE.

the body. The lower end of the lever extends a short
distance below the bottom, and is pivoted to a hori-
zontal rod which extends toward the rear, and rigidly
joins a vertical arm secured to a transverse rod held in

limits given for nails which vary in size from 1 in.

fro motion by the heading
lever on that side. This
horizontal motion prevents
them cutting the wire dur-
ing those intervals when
the wire is at rest. The
linear speed of the straight-
-eners is half that of the
forward motion of the
wire, and since each
straightener in turn moves

iy,

IMPROVED NAIL MAKING MACHINE,
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brackets on each side of the box. Each bracket is
formed with a horizontal elongated slot,
which permits a lateral motion of the rod.
From each end of the rod extends a brake
arm carrying shoes which are held in close
proximity to the rear wheels. A step is se-
cured to each brake arm, and a push spring
is so arranged as to hold the brakeshoes out
of contact with the wheels. To apply the
brake, the driver presses his foot against the
lever, thereby moving the transverse rod
toward the rear, and bring-
ing the shoes against the
wheels. This movement
compresses the spring,
which forces the shoes
away from the wheels
when the lever is released.
It will be seen that the
entire construction of this
brake is very simple, as
only the two brackets are
used to support the rod
and its brake arms.

This invention has been
patented by Mr. John H.
Irwin, of 2105 Walnut
Street, Philadelphia, Pa.

THE crystals of spodu-
mene brought to view by
the excavations in the Etta
tin mine in Pennington
County, Dakota, are be-
lieved to be without a rival
in respect to size. Accord-
ing to the report made on
this subject by Professor
Blake, it appears that one
of these crystals is thirty-
six feet in length in a
straight line, and from one
to three feet in thickness.
The cleavage is smooth
and straight, but the
lateral and terminal planes
are deseribed as being ob-
seure.
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IMPROVED COFFEE POT.

In this pot the coffee is made by the percolation of
hot water through the ground coffee. To thecylindri-
cal portion of the percolator is secured a conical part,
which fits into the top of the ordinary coffee pot in
place of the usual cover. To the smaller end of the
conical portion is fitted a ring, hinged at one side, and
the wired upper edge of which engages, when the ring
is closed over the end, with a raised ridge on the oppo-
site side of the conical part. A piece of cloth is placed
over a basket formed by two downwardly convex bars
secured to the lower end of the cone, and the hinged
ring is-then closed in place over the end. The ground
coffee is placed in the basket, where it is supported by
the cloth, and the coffee is extracted by pouring hot

CORNISH & MOORE'S IMPROVED COFFEE POT.

water through it, the extract being received in the
coffee pot. When the cloth becomes clogged or other-
wise unfit for use, it may be readily detached by re-
moving the ring.

This invention has been patented by Messrs. H. B.
Cornish and J. B. Moore, of Blue Earth City, Minn.

—— e ———
IMPROVED OILER.

The accompanying engraving represents a new and
lmproved oiler possessing many excellent points.
o ‘When the handle
is grasped by the
hand, the broad-
enedend of a lever
is within conve-
nient reach of the
thumb. The op-
posite end of this
lever, which is
fulerumed on a
standard project-
ing from the top
or cover of the
can, is pivotally
connected with a
rod passing
through a stuffing
box, and carrying
at its lower end
a plunger that
works in a cylin-
der extending
nearly to the bot-
tom of the can.
~ In the lower end

ST of  the eylinder
and in the plunger are valves, both of which open
upward. The plunger is pressed downward by a spring
encircling its rod. From the top of the cylinder leads
the spout. The top screws into the body of the can,

which is fitted through an opening in the top, closed |

by a screw cap. As the lever is worked by the thumb,
the oil is forced by the pump out through the spout.
It is evident that from this construction the oil can be
thrown from the oiler when held in any position, thus
enabling the operator to oil machinery overhead, near
walls, posts, floors, etc., at any point that can be
reached by the spout. No wasting of oil can oceur, as
the spiral spring forces the piston firmly down upon
the lower valve, thereby making the cylinder ajr tight,
and preventing the flow of oil. By controlling the
pressure of the thumb upon the lever, the flow of the
oil from the spout can be easily regulated to meet the
requirements of the parts being oiled. These oilers are
made in steel and brass, and one style, which is practi-
cally indestructible, is especially adapted to the use of
. locomotive engineers. A sample oiler can be had by
addressing the Draper Oiler Co., of East Cambridge,
Mass.

This oiler is the invention of Messrs. T. B. Wilkinson
and J. L. Cutler, whose address is care of Draper Oil
Co., as above.

Metallic Cement.

The Chemist and Druggist (London) tells us that the
cement which was used in the restoration of the colon-
nade of the Louvre, of the Pont Neuf, and of the Con-
servatoire des Arts et Metiers, consisted of a powder
and a liquid, prepared according to the following
formule :

1. Two parts by weight of oxide of zine, two of
crushed limestone of a hard nature, and one of crushed
grit, the whole intimately mixed and ground. Ocher
in suitable proportions is added as a coloring matter.

2. A saturated solution of zine in commercial hydro-
chloric acid, to which is added a part, by weight, of
hydrochlorate of ammonia equal to one-sixth that of
the dissolved zine. This liquid is diluted with two-
thirds of its bulk of water.

To use the cement, 1 pound of the powder is to be
mixed with 214 pints of the liquid. The cement hard-
ens very quickly, and is very strong.

—_———tr—
Deterioration of the Mental Faculdes,

There is as much danger of hurting the brain by idle-
ness as by overwork. According to a writer in Faith
and Work, Dr. Farquharson argues that intellectual
power is lessened by the listlessness in which the well-
to-do classes generally spend their lives. Under such
conditions, the brain gradually loses its health, and
although equal to the demands of a routine existence,
is unable to withstand the strain of sudden emer-
gency. So, when aload of work is unexpectedly thrown
on it in its unprepared state, the worst consequences of
what may be called overwork show themselves. Simi-
larly, a man accustomed to sedentary pursuits is liable
to be physically injured by taking suddenly too violent
exercise.

As to the amount of mental work that may safely be
done, Dr. Farquharson says: ‘“So long as a brain
worker is able to sleep well, to eat well, and to take a

fair proportion of out-door exercise, it may safely be.

said that it is not necessary to impose any special lim-
its on the actual number of hours which he devotes to
his labors. But when what is generally known as
worry steps in to complicate matters, when cares con-
nected with family arrangements, or with those nune-
rous personal details which we can seldom escape, in-
tervene, or when the daily occupation of life is in itself
a fertile source of anxiety, then we find one or other of
these three safeguards broken down.”

-
———4¢

FRICTION CLUTCH PULLEY.

In this friction clutch pulley the clamping and
clutching devices, which cause the pulley to revolve
with the shaft, are detached from the shaft when the
pulley. is stopped, and the shaft then revolves in the
clutching devices as well as in the pulley. The pulley
is loosely mounted upon the shaft, and is formed with
an elongated hub. A drum, secured to the shaftand
projecting over one end of the hub, is surrounded by a
split band, each half of which is connected with the
web of the pulley by a bolt extending through a short
radial slot in the web. Each half of the band has ears,
which are apertured to receive nuts (shown in the small
view), which are clamped in the apertures by set
serews, the nut in the ears of adjoining ends of the
band being threaded, one with a right hand and the
other with a left hand thread, and in the nuts are
placed right and left hand screws. To these screws are
secured curved levers, which are connected by rods
with a sliding collar placed on the hub. The collar is
circumferentially grooved to recetve the forked arm by
which it is moved on the hub. When the collar is
moved toward the split band the screws are turned,
through the action of the connecting rods and levers,
in the direction required to draw together the split
band upon the drum ; and as the latter revolves con-
tinually with the shaft, when the band is tightened
down upon the drum it will revolve with the drum and
carry the pulley with it. When it is desired to stop
the pulley the eollar is moved backward, thereby turn-
ing the screws to release the band from the drum, when
the pulley and clutching parts will remain stationary.
This invention has been patented by Mr. James E.
Hunter, of North Adamns, Mass.

o

HUNTER'S FRICTION CLUTCH PULLEY.

© 1887 SCIENTIFIC AMERICAN, INC.

A SIMPLE - FLOOR CLAMP,

This new and improved clamp is for pressing floor
boards in place. On opposite sides of the end of a bar
of suitable size are pivoted two gripping levers, shaped
as shown in the engraving. The upper arms of the
levers fitin holes formed in a plate secured to the lower
end of a sleeve adapted to slide on the bar. The upper
ends of the arms are formed with lugs, to prevent the

GOOD’S SIMPLE FLOOR CLAMP.

plate from being removed. In lugs formed on the end
of the rod is pivoted, at right angles to the gripping
levers, an arm carrying the pressing plate, provided at
its middle with an inward bend, and with transverse
grooves running from the outer ends to the bend, and
conforming to the shape of the tongues of the boards,
as shown in the upper figure. The hooks of the levers
are opened by sliding the sleeve carrying the plate up-
ward on the bar, when the tool is placed in position on
the floor beam, so that the pressing pi'ate rests on the
edge of the board. The sleeve is then quickly moved

T
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HATCHER'S ADJUSTABLE LAMBREQUIN, CURTAIN, AND
SHADE SUPPORT.

downward to cause the hooks of the levers to close and
impinge on the joist. The bar is then swung toward
the floor boards, the fulerum being the hooks on the
joist, so as to press the floor board into place.

This invention has been patented by Mr. Milton D.
Good, of Hope, Dickinson County, Kan.

©4©-
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"ADJUSTABLE LAMBREQUIN, CURTAIN, AND SHADE
SUPPORT.

Attached to the casing at each side of the window is
a tubular metallic column, formed with corrugations
upon the side next the window. Sliding within the
columnns are short metal rods, having near their lower
ends apertures into which set screws are entered to a
bearing upon the corrugations, as shown in the sec-
tional view. The upper ends of the rods are secured to
"a transverse bar, which may, if necessary, extend the
width of the window casing. Secured to the ends of
this bar are brackets, in the concaved outer ends of
which rests a lambrequin pole having rearwardly ex-
tending arms at each end. Within the casing, nextthe
window, is the usual automatic spring roller and cur-
tain. To the transverse bar are attached any suitable
curtain brackets, hanging in which is a curtain, and
above the whole, upon the pole, is placed alambrequin
which extends around at the sides over the end arms.
It will be seen that the sliding rodshave a free parallel
vertical movement in the tubes, and through this
movement the transverse bar and brackets and the
curtain and lambrequin attached to them may be
either raised or lowered. The admission of light to the
room is thus under complete control.

This invention has been patented by Mr. J. A,
Hatcher, of Neodesha, Kansas.
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The Hygiene of Occupations,

The hygiene of occupations has been attracting the
attention of the State Board of Health of New Jersey,
who have as a preliminary to the study set forth
the general considerations involved in a paper by Dr.
E. M. Hunt. He is followed by Dr. J. W. Stickler,
who, after having dealt in detail with the various pro-
cesses included in hat making, finds that from the be-
ginning, when the different furs are dealt with in the
mixing and blowing room, to the end, when the fin-
ishers take up the manufacture, certain diseases, and
especially affections of the respiratory orgaus, are
liable to be induced. Infact, out of a total number of
722 hatters, the cause of whose death could be accu-
rately determined, no less than 51'8 per cent died of
pulmonary phthisis, and 635 per cent of some form
of lung lesion. The next subject of work is that of
silk, flax, and jute, which is taken up by Dr. W. K.
Newton. As regards silk, he would strongly discour-
age weaving in dwelling houses, where the loom
or reel is often set up in an already overcrowded
kitechen or living room ; but he holds that if factories
could be built and maintained so as to afford proper
lighting, heating, and ventilation, the silk manufac-
ture ought to be a healthful one. In the case of flax
and jute, the hackling process, for which no satisfac-
tory machine has been invented, fills the air with dust
made up of dirt and minute fibers, leading to par-
oxysms of coughing and often to early death. The
spinning processcharges the air in much the same way,
the hair and clothing of the operatives being covered
with the dust. Hemp and flax dressers inhale a dust
that is peculiarly irritating, and the processes gener-
ally tend to destruction of the lung tissues in some
form or other, and lead to a high mortality among
the workers. Fans are stated but rarely to effect a
proper change in the state of the air, and hence some
form of air filter over the mouth is recommended. In
wet spinning, the air, instead of containing dust, is
loaded with moisture, which drops like a fine mist on
the operatives, who are practically subjected to a va-
por bath—an arrangement provocative of bronchial
and other catarrhal affections, as also of rheumatism.
The diseases occurring in the manufacture of rubber
boots and shoes are considered by Dr. J. P. Davis.
After a deseription of the processes of this trade, it is
pointed out that the greatest danger attends the
compounding process, in which a large quantity of
white lead, litharge, ete., is mixed with the rubber or
gum, lead poisoning being especially frequent during
moist hot seasons in summer, when the factory win-
dows have to be kept carefully closed. The heat and
want of ventilation are also very injurious. The other
conditions leading to mischief are the introduction of
naphtha into the caldron of liquid ; the machinery,
with resulting accidents ; and the fixing of the rubber
when completed on to the heels and soles of the boots
and shoes, the last being pressed against the pit of
the stomach. It is to be hoped that the series com-
menced in this report will be extended to other trades.
—Lancet.

The Best Evergreen Barberries.

Now that the planting season for evergreens is at
hand, it may be well to direct attention to the best
kinds of barberry to plant, as they are so indispensable
in every shubbery. Of the many species of Berberis in
cultivation, which number over half a hundred, only
about half a dozen among them are what may be
termed really handsome shrubs ; and although they dif-
fer widely in structural peculiarities, many of them pos-
sess a striking resemblance to each other. The genus is
divided into two sections, the Berberis proper and the
Mahonia, which sometimes ranks as a distinct genus.
Among the true barberries a few are really beautiful
shrubs. The finest, no doubt, is B. darwini, first dis-
covered by the late Mr. Charles Darwin in Chili, and
than which no more beautiful hardy shruzb exists. This
species is now too well known to need description.
This year it has been very beautiful, the winter havizng
been favorable to it, though even this season it has not
been so fine as it was in the spring previous to the two
disastrous winters of 1879 and 1880, which crippled it
severely. Being a native of Chili, it will not stand
any great degree of cold, and it is all the better for a
mild spring. Next to Darwin’s barberry in point of
beauty is B. stenophylla, a garden hybrid between B.
darwini and B. empetrifolia. The long slender branches
of this barberry droop gracefully on all sides, making
the bush, when profusely laden with blossoms, look
like a fountain of molten gold. It is, moreover, a shrub
that is not at all fastidious as to position, for it grows
in shade as well as exposed, but it flowers most freely
when in a good light soil in a warm, sunny situation.
It is much hardier than B. darwini, and seldomn suffers
from severe frosts. B. empetrifolia, though a fine shrub,
is not equal to either of the preceding in point of floral
beauty, but its habit of growth is elegant and it is very
hardy. B. dulcis and buxifolia need only be grown
where a variety of barberries is required. Of the
Mahonia section, the commonest and most useful is, of
course, B. aquifolium, perhaps the most beautiful of
all evergreen shrubs. As it is, or ought to be, in'every

garden, there is no need to describe it. Similar to it,
but different in foliage and dwarfer in growth, is B.
repens, which makes a capital margin to larger groups.
Less common kinds are B. glumacea and fascicularis,
but they are not so desirable as B. aquifolium. Even
without reckoning the many varieties of the Mahonia
section which are more or less rare, there is quite a
wealth of beauty in the evergreen barberries alone, and
they can be obtained cheaply in nurseries.—W. @., The
Garden.
—_——————r————
A CONVENIENT ESCRITCIRE.

This convenient case is designed to hold various
articles of stationery for individual use, both when at
home and when traveling.
The receptacle contains every
requisite for correspondence,
and the arrangement is such
that each article can be seen
at a glance and readily
secured. The interior is
specially fitted and adapted
to hold particular articles of
stationery, which will be re-
tained in position, no matter
how the case, when closed,
may be thrown or handled.
The case is small, so that,
when traveling, but little
space is required in the trunk
or valise. The exterior of the
bottom is made smooth, to
form a writing surface when
the case is inverted, and held
on the arm or lap. The
annex box, wkich is shown
open d, is placed within the main receptacle, and con-
tains a screw cap inkstand, seal stamp, sealing wax,
tapers and pens.

This useful article is the invention of Mr. J. F.
Tannatt, of Springfield, Mass., to whom all inquiries
should be addressed.

—_—— e e——
SMALL DYNAMO ELECTRIC MACHINE,

It is gratifying to learn, by letter and otherwise,
that the description of the small dynamo given in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 161, has en-
abled many of our amateur electricians to make suc-
cessful machines ~ and we are pleased to know that
one of our enterprising firms has undertaken to sup-
ply something that has been wanted since the Sup-
PLEMENT above referred to was published, namely,
the parts of the dynamo.

Messrs. Goodnow & Wightman, of 176 Washington
Street, Boston, Mass.,"in response to many inquiries,
have made patterns and produced castings of the field

CLOSED.

THE BON-TON ESCRi-
TOIRE.,

HAND POWER DYNAMO,

magnet, the armature, wheel, pulley, crank, ete., which
they have placed at reasonable prices. They are willing
to furnish the parts either separately or all together,
and will finish any parts as may be desired We present
herewith an engraving of the dynamo referred to.

<

‘The American Exhibition, London.

During the last fortnight, remarkable progress has
been niade with' this novel and extensive undertaking,
and despite the short time that now remains before the
opening, we think there is little doubt the work will be
at least as near completion as any exhibition ever at-
tains on the day it is thrown open to the public. Next
week Mr. Smith, the chief of installation, will be ready
to receive exhibits, and from his great experience at
Philadelphia, Paris, and elsewhere, there is little doubt
that the tedious and thankless task of arranging ex-
hibits and satisfying exhibitors will be well accom-
plished. The large hall now shows its noble propor-
tions, which adapt it admirably for the purpose, and
the general effect from the entrance will, we think,
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be far more striking than the view from the grand
vestibule of the South Kensington Exhibition. The
other structures, as well as the extensive grounds, are
making rapid strides toward completion, the stabling,
corrals, and other accommodation for the ‘‘ Wild
West” being ready, and the great amphitheater fin-
ished except as regards the roof covering. One very
remarkable feature about the exhibition will be the
facilities of access it will enjoy, the West Brompton,
Earl’s Court, and West Kensington stations each be-
ing situated close to the difterent entrance gates.

The plan of the ground occupied is, it will be remem-
bereq, very irregular, and cut up by various railways
passing through it ; but this, under the skillful manage-
ment with which it is laid out, will add greatly to the
charm of the place as a sumnmer resort, while access to
every part of the grounds is fully provided for by nun-
erous bridges crossing the lines. The main building is
essentially utilitarian, and will be practically devoid of
ornament, except for the internal draperies, among
which 1,200 American flags and banners will make no
mean display. Major Russell, Mr. Landreth, and
others of the American executive will shortly arrive in
England, and complete the eminently practical and en-
ergetic staff already engaged on the enterprise, che
work, so far as America is concerned, being complete.
The American Exhibition will certainly be a novelty,
and we believe one of the greatest attractions London
has seen for many years.—Engineering.

Wine and Branay from Raspberries and
P Strawberries.

Raspberry ferment, Levure wurtzii of Le Bel, is not
able to convert all the sugar of the raspberry into alco-
hol. To learn whether this is due to lack of activity in
the ferment or to the action of some constituent of the
fruit, energetic ellipsoidal wine yeast was mixed with
the liquid. Fermentation then quickly ensued, and
the sugar of the fruit, as well as two or three times its
quantity of added sugar, was converted into alecohol.
Raspberry brandy, obtained by distilling the wine, is
very aromatie, and has the odor of raspberries, then
becomes slightly smoky, but finally acquires a very fine
bouquet.

Strawberry ferment is more active, but fermentation
is accelerated by the addition of ellipsoidal wine yeast.
Wine from French strawberries is less acid than that
from raspberries, and keeps well if it contains 16 per
cent alcohol. The brandy has a strawberry bouquet,
which becomes stronger after some time, but does not
alter in character. English strawberry brandy, even if
containing a double quantity of added sugar, is still so
strong as to be unpleasant, but if diluted with water
the bouquet develops in perfection.

Levure wurtzi¢ and others, such as L. apiculatus,
have no inversive properties, and can therefore act
only on invert sugar, and are unable to alter the sac-
charose, which also exists in the juices of many fruits.
A higher yield of alcohol can be readily obtained by
adding an inversive ferment like the ellipsoidal yeast of
wine.—A. Rommier, Compt. Rend.; Jour. Chem. Soc.

e 48

Distribution of Power by Rarefied Air,

In the central station of the Rue de Beaubourg,
Paris, a 40 horse power plant is now at work actuating
vacuum engines in the neighborhood, some of them be-
ing situated at a distance of about a third of a mile.
Motive power at the central station is provided by a
steam engine, which works an air pump producing a
partial vacuum in a system of small lead tubes laid -un-
derground throughout the district. At the different
places where power is required, there are small vacuum
engines constructed similar to steam engines, the larg-
est giving out two effective horse power. The plant
has worked so well that additional power had to be
provided, and two new steam engines, representing 130
horse power, have just been installed at the central
station, so that power may now be supplied to an ex-
tended circle of customers.

One customer requires at his premises 30 horse power,
and for him there are now in construction two 15 horse
power vacuum engines. It is also intended to work
electric light machinery by means of these engines ;
but this employment has justly been characterized by
M. Hospitalier as a roundabout and uneconomical
method of distributing electrie light from acentral sta-
tion. Payment for the power supplied is made in the
shape of a fixed quarterly rental for the vacuumn en-
gine, and an additional charge according to the total
number of revolutions made by the engine during the
quarter. This method is only a rough approximation,
and it is intended to substitute meters which will reg-
ister the actual energy supplied. At present, the aver-
age price of the horse power hour is about 3d. The
total loss of the system is estimated at 50 per cent. As
the degree of vacuum is approximately in inverse ratio
to the distance of the vacuum engine from the central
station, it is necessary, before placing an engiue, to
regulate it according to the position it will occupy, and
for this purpose a special apparatus is fitted at the cen-
tral station, which allows the testing of each motor in
the same conditions as it will work under when handed

-over to the customer.—Industries.
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APPARATUS FOR ILLUSTRATING THE LAW OF
THE REFLECTION OF LIGHT.
T. 0'CONOR SLOANE, PH.D.

A simple apparatus for illustrating the equality of
the angles of incidence and reflection, and which can
be used to demonstrate the law to a number of per-
sons at once, is here illustrated. Besides its simplicity
of construction, it possesses the feature that a true
reflection of light is used. Sometimes a marble is
employed to represent a light ray, and is shot against
a flat surface from which it rebounds, and the angles
are determined. This gives a representation of the
law only, not a demonstration. The methods involv-
ing the production and reflection of a parallel beam
of light, either from the porte lumiere or the calcium
light, are very beautiful, but demand a somewhat ex-
tensive apparatus, or sunlight. These are not always
attainable. In the apparatus shown, a candle is the
only source of light needed, and it is sufficient to
show the experiment to a roomful of auditors. The
room need not be darkened, although a slight degree
of obscurity is better. Such as can be produced by
ordinary window shades is enough.

A piece of wood is sawed out into a portion of a
circle slightly more than a semicircle. At the center
of the diameter, which is parallel to the rear line, an
inch hole is bored. Into this a circular pin of wood
is fitted. The upper portion of the pin is cut away,
back to its diameter, so as to leave exactly one-half
of the cylinder intact. This portion should be about
an inch long.

It is placed in the hole, and is made exactly vertical
by wedging if necessary. The plane surface, where the
half cylinder is cut away, faces the circular and front
portion of the board, and by means of a straight edge
is placed as nearly parallel as possible to the line of the
back. The pin must be fixed very securely in this
position, either by glue or by a secrew driven in from
the back.

A small piece of looking glass is temporarily attached
to the flat surface of the pin. A fine, perfectly straight
wire or delicate plumb line is held in front of it near
the line of the circle, and is shifted until it covers its
reflection in the mirror. The position it occupies is
the zero of the divisions, and is so marked on the edge
of the circle. From this as a starting point, equal
divisions are laid off to the right and left, and num-
bered in corresponding series. If divisions of equal
linear length are used, they will necessarily be equi-
angular. .

Two strips of thin wood are perforated near one end
with a hole just fitting the round portion of the pin.
Near the front of one strip, a hole is bored of such size
as tohold a candle. Near the front of the other, a sereen
of wood with a half inch hole is secured, over which
hole a piece of white paper is pasted. Three or four
inches back from the candle on one strip, and from the
screen on the other, wooden blocks are secured, which
are perforated, and receive convex lenses of corre-
spondingly short focus. Meniscus lenses such asused
by spectacle makers answer perfectly. The holes in
which they are set should be recessed with a shoulder
for the glass to fit against, or rings of pasteboard
may be glued on either side to hold them in. A
tolerable fastening may be obtained by gluing each
lens directly to;the face of the wood, the
holes being made slightly smaller. It is far
preferable to use the other method of set-
ting them in the wood. As one strip rides
upon the other, its outer end, by a batten
or brass-headed upholsterer’s tacks, must
be raised to keep it level. The lenses must
both be at the same elevation. Hence, for
the reason just mentioned, one must set
slightly lower in its block. The center of
the hole in the secreen must correspond with
the height of the center of the lenses.

A piece of wire, which should be of spring
temper, is bent so as to spring over the lens
on the candle bar across the center of the
face of the glass, but not touching it.
Finally, to secure steadiness, the board
should rest upon three feet. Brass-headed
tacks such as already mentioned will answer
for this purpose. In general terms, the
distance from the candle to its lens, and
from the other lens to the sereen, should
be equal to the focal distances of the lenses. The
exact relative position is best found by trial, the blocks
not being finally fixed until the position has been ex-
perimentally verified. The apparatus is used in the
manner now to be described, and the relative posi-
tions of the lenses is tried in the same way.

The candle is lighted, the mirror is put in place,
and the strip is moved until its end comes over
any desired number. The other strip with the screen
is now moved around until over the corresponding
number on the other side of the zero mark. As it
r2aches this position, the aperture in the screen be-
comes brightly illuminated, and the shadow of the
wire appears crossing the center of the circle. Thus
the angles being equal, the light ismwanifestly re-
flected at an angle equal to that of its incidence. The

lenses must be set so as to bring out the projection of
the bar sharply, and to secure good illumination the
candle must be placed well below the bottom of the
lens. The strips may be moved about from number
to number, but the shadow or projection of the wire
will only appear crossing the illuminated disk when
the numbers correspond.

A piece of looking glass an inch wide and an inch
and a half long is large enough, but a larger one is to
be recommended. By a rubber band or other fasten-
ing it must be secured with its back firmly against
the flat surface of the pin. It should correspond

STEARNS’ NEW BENCH DRILL.

in height with the lenses, and the plane of the quick-
silver or silvering on its back should correspond with
the true diameter of the circle.
B S —
Organic Matter in the Seolil.

In all well cropped soils, the roots of the crops, to-
gether with portions which remain upon the soil,
especially when grass is raised, form a gradually in-
creasing amount of organic matter, which becomes in-
corporated with the soil by plowing and tillage, and
adds greatly to the capacity of the soil. The presence
of organic matter in the soil increases its fertility by
equalizing the amount of water which the soil will re-
tain, so it defends the plants against drouths. It not
only absorbs water like a sponge when it rains, but in
dry weather it abstracts moisture from the air, which
it yields to the plant ; besides, it arrests and retains
certain kinds of plant food, which might otherwise be
washed away or down through the soil by rains.
Again, by its color, it absorbs the heat of the sun, and

thus warms the soil; and by its slow decomposition,

APPARATUS

FOR ILLUSTRATING THE LAW OF THE
REFLECTION OF LIGHT.

which is going on all through the growing season, it
produces carbonic acid gas, which, being dissolved by
the water, aids in dissolving and preparing other con-
stituents of the soil to be taken up by the crops. Or-
ganic matter is, therefore, to be increased in soils in
which it is not naturally too abundant, in every eco-
nomical way. Hence composts consisting largely of
such organic constituents as straw, leaves, swamp hay,
sods, weeds, peat, swamp muck, and wood mould, are
to be recommended, quickened with stable manure or
with wood ashes or lime, in place of concentrated fer-
tilizers, which supply only the constituents supposed
to be removed. Those articles, in the form of bone
dust, ashes, potash salts, ete., may well be added to
any compost, and are thus often most conveniently ap-
plied to the soiL—American Agriculturist.
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NEW BENCH DRILL,

The new feature of the drill here illustrated consists
in the spindle being fed down quickly to the work by
simply turning the crank, and by reversing the motion
of the crank, the spindle is as quickly drawn from
the work. It is 24 inches high, drills 14 to 4 inch hole
square with the bed plate. The run of the screw is 314
inches. The drill stock is }} inch in diameter. Each
drill is furnished with a chuck, which attaches to the
spindle, and will hold a 34 round drill, or the ordinary
square tapered shank or brace drill. The balance
wheel weighs 6 pounds, which is sufficient to carry an
ordinary drill smoothly, and is not heavy enough to
break small drills. The bearings are carefully finished
with standard size reamers, and all parts are inter-
changeable. The crank has an extension for large
drilling, and all allowances have been made for
strength and durability. Ezxcellent material and
workmanship are manifested in the construction, mak-
ing a useful and attractive and highly finished nickel
plated machine.

For further particulars address the manufacturers,
Messrs. E. C. Stearns & Co., Syracuse, N. Y.

—_— e or—
The Pinsk Marshes.

There is in Russia a district as large as Ireland,
known by the above title, and wholly impassable from
the size and number of its morasses, in addition to
which it is covered with an impenetrable forest of
undergrowth and tangled jungle, and consequently
was utterly useless. To make this vast extent of land
available for the purposes of pasturage and agricul-
ture, all that was required, apparently, was a thorough
system of draining and clearing, as the.land itself, as
land, was found good for the proposed purposes. Ac-
cordingly, the Russian government has gone to work
with a will, and is now, and has been for some time
past, energetically ‘engaged in both these useful and
important operations, and the work hasbeen ecrowned
with marked success. At present, 4,000,000 of acres
have been reclaimed; and during next year, it is pro-
posed that 800,000 more shall be taken in hand by
means of 120 miles of canals and dikes. It is further
reported that upward of 600,000 acres of once useless bog
are now good meadow land, while 2,000,000 acres of im-
penetrable jungle have been brought into cultivation.
In addition to all this, the engineers have built 179
bridges, sunk 577 wells, and surveyed and mapped 20,000
square miles of land. If such a scheme as this can be
so successfully carried out by Russia, why should not
some such plan be tried in Ireland ? A scientific con-
temporary, referring to this question, says: ‘‘The
amount of bog in Ireland would, of course, be child’s
play to the Pinsk marshes, for somehow we are always
confronted with bog as the chief source of Irish diffi-
culties. If its annihilation will pay so well in Russia,
it ought to do so equally in Ireland ; nor should we
forget that an undertaking of such magnitude would
bring immediate and constant work from the very out-
set to half the able-bodied population of the country.”
The suggestion is worth the attention of all interested
in the prosperity of Ireland.—Chambers’s Journal.

A Field for Work under the Sea,

A writer in one of our contemporaries suggests the
development of submarine navigation as
one of the works of the future. He con-
trasts the amount of time and thought which
has been expended upon the solution of the
problem of flight with the little that has
been done in the other field. Men have ever
shown themselves more anxious to rival the
birds than to cope with the element of the
fishes. Deedalus’ flight from Crete and the
fatal melting of the wings of Icarus, his fall
and death, are features of one of the most
famous legends of antiquity. But we do not
read of Dedalus, or of any other inventor of
his day, constructing a submarine vessel.
Yet under the waters all is peace, where on
the surface the floating ship is exposed to
the maximum wave action of the unstable
element. The character of instability disap-
pears from the ocean at a small depth, and
thirty or forty feet down it is the type of
constancy of conditions. The prediction is
formally made by the writer in question
that in the future this 'mode of journeying will be
extensively indulged in. Then Jules Verne’s work will
read like a prophecy, and twenty thousand leagues,
and many times that, will annually be sailed under the
sea. Such are substantially the conclusions of our
writer. Whether they will be verified or not must be
left, we fear, to future generations to see.

—_— - —————————————

To Restore Gloss to a Silk Hat.

‘When a silk hat becomes wet, or from other causes
has lost its smoothness and gloss, cleanse it carefully
from all dust, then with a silk handkerchief apply
petrolatum evenly, and smooth down with the same
handkerchief until it is dry, smooth, and glossy. This
will make a silk hat look as good as new.
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THE JULIEN SYSTEM OF LIGHTING RAILROAD CARS.
(Continued from first page.)

intensity of eighteen amperes by the ammeter, which
is constantly under the engineer’s eye. Care must be
taken to start with sufficient voltage, as otherwise the
battery may discharge through the dynamo. The cur-
rent is maintained for seven hours, when the circuit is
thrown open and the batteries are ready for work.

SPRING CONNECTIONS ON CHARGING BENCH.

A relay or double set of batteries are provided for
thecar. When it reaches the depot, a truck is loaded
with the five charged cells. It is run alongside of the
battery compartment, and the freshly charged boxes
are substituted for the exhausted ones. A correspond-
ing arrangement of springs on the floor of the case
automatically connects the boxes in series.
The spent relay battery is carried on the
truck to the charging bench and placed on
it ready for the current. All the work is
done by the ordinary depot employes, no
skill or special knowledge being required.
The connections take care of themselves.

Within the car the lamps are arranged in
two rows down each side of the car; a total
of twenty-four are employed within. Two
lamps are also provided for each platform.
Upon a partition at the saloon end of the
car is the switch box. In it are contained
spring switches, by which either the body
of the car, or the toilet rooms alone, or the
platform lights can be thrown into action, or,
if desired, all can be supplied simultaneously.

The general construction of the Julien
battery is also shown. The nineteen plates
—nine positive and ten negative—are ar-
ranged alternately. Each plate is about
one-sixth inch thick. The metal of which
they are composed is an alloy of lead,
antimony, and mercury. They are perfo-
rated, so as to represent gratings, and the
openings are filled with a mixture of red
lead, litharge, and mercury. The use of
supporting plates of this composition insures
stiffness and prevents buckling, and avoids
corrosion in the charging process. The mercury in-
sures a sort of continuity between the supporting plate
and the active composition. The internal resistance is
about 0005 ohm.

The normal intensity of current is 85amperes. The
lower the rate of discharge is kept, the higher effi-
ciency is attained. On an emer-
gency, it can, without injury, be

switch board to the battery wires, and the operation
goes on with all ¢n sét®. In such installations only one
set of cells is required.

The storage battery gives a current free from fluctu-
ations, which is claimed to conduce greatly to the dur-
ation of the lamps. In estimates of expense of main-
tenance, a duration of two months with ten hours’ daily
use is allowed for the lamps. This is found to be on the
safe side. Thus, on the Boston and Albany road, in
sixty days’ running, out of twenty-four lamps, only
three gave out. The other lamps showed no signs of
deterioration. The current froma dynamo is subject to
many changes, and it seems natural that a lamp should
run longer on a storge battery circuit.

The cost is calculated to amount to about 0'6 cent
per lamp per hour. This compares favorably with
central station lighting. The effect of the system as
established on the cars is very fine. When it is re-
membered that for a few kerosene lamps situated near
the central line of the car roof two lateral rows of
twelve 16 C. P. lamps each are substituted, the effect
can be realized. The car is literally almost as bright
as day. On one train, all the cars are thus lighted,
from the baggage to the smoking car. Each one has

its own battery and switch board. Great credit is due!
to the Julien Electric Company for their method of:
attacking this difficult problem, the safe and economi- |

cal lighting of moving trains.

P G
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The Price of Copper.

The announcement has recently been made that a
contract for the delivery of 8,000,000 1b. of copper at
ten cents a pound, between the months of June and
September, has been entered into by the Calumet &
Hecla Company, of Michigan. This remarkably low
price will have important effects on the electrical
industries, in the prosecution of which increasing
quantities of copper are annually employed. Onlyone

ARRANGEMENT OF BATTERIES IN BOX.

company, the Quincy, it is said, can compete with
these prices. The old handicap upon the transmission
of power by electricity, due to the priceof the conduct-
ing wire, is fast disappearing, or at least diminishing,
in importance. Dynamo construction, also, will be
cheapened by every reduction in the cost of copper.

The Rabbit Pest in Australia,

Mr. H. Taylor, of the rabbit branch of the Mines
Department, in his report to the Minister, for Decem-
ber last, said that the total number of men employed
in the work of destruction was 2,285, and the rabbits
killed 852,739. In the course of the report Mr. Taylor
said : *‘I have, on several occasions, pointed out that
the majority of the men engaged as rabbiters were
making a very high rate of wages, and it is now re-
ported that a number of skilled tradesmen have beene

THE JULIEN BATTERY.

known to abandon their ordinary pursuits, and take
to rabbiting as a more lucrative occupation. How-
ever, in the thickly infested districts,” he adds, ‘‘ where
labor is not scarce, the run owners have recently re-
duced the rate of bonus;” and he thinks that ‘ this will
result in better work being done, as the men will re-
quire to work more vigorously to obtain
good wages, and, consequently, a greater
number of rabbits will be destroyed. Not-
withstanding the immense number of rab-
bits which is at present being killed, it is a
matter for great regret that the prospects
of eradicating the pest seem as remote as
ever—the reports to hand showing that
rabbits are slowly, but surely, making their
way into the northern portion of the colony;
and the run owners in that locality must
shortly expect to learn something of the
worry and expense attached to the work of
rabbit destruction.”

—_— et r———

The American Association for the
Advancement of Science,

The thirty-sixth annual meeting of the
American Association is to be held in this
city, during the week beginning August 10.
The Academy of Sciences has among the
local societies taken the lead in the matter
of arranging for the reception of the national
body, by appointing a committee of confer-
ence to secure concerted action among the
different institutions of the city. Com-
mittees on ways and means, and other per-
manent organization, it is hoped may be
early brought about, as the time is none too long at
the best. The meeting last year, at Buffalo, was not’a
very large one, and offered a contrast to the great Phila-
delphia meeting of 1885. It is to be hoped that the
metropolis will serve as an attraction, and secure the
presence, not only of representative American scien-
tists, but of European ones as well.

raised for a short time to 60 am-
peres. At starting, each cell gives
a difference of potential of 2'2 volts,
which may fall to 1'7 volts in the
discharge. The plates in a single
cell weigh 27 pounds. For railroad
use they are placed in India rubber
cells. Thus established, and filled
with acid, the complete cell weighs
34 pounds. The five boxes repre-
sent a total of about 1,000 pounds.

To charge these 30 cells, a current
of 18 amperes and 75 volts is re-
quired, representing about 14 elec-
trical horse power. Of this current,
82 per cent is claimed to be utilized.
In the charging process, it should
be noted that the intensity toward
the end is dropped to 12 amperes,
indicating a lower horse power.
Seven hours is required to charge
the cells, after which they are run
for four and a half hours, at an
intensity of about 16 amperes.

In some cases, the batteries are
charged without being removed
from the cars. The wires from
the dynamo are connected on the

CHARGING BENCH.
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What is Wealth?

The inventors and scientists are
the greatest destroyers of hardly
won wealth, the tendency of sci-
ence and invention being to sub-
stitute less costly and more effec-
tive capital for that which has
been previously in use.--Edward
Atkinson.

It is a mistake to say that in-
ventors and scientists are destroy-
ers of wealth—they are rather sav-
ers of wealth and economizers of
labor and material. 1t is very rare
that an invention destroys any
wealth in existence, but inventions
are daily and bourly producing
results which will make the future
wealth less expensive. The wealth
of a person or a country does not
consist in the amount of cost tied
up in property, but in the amount
of valuable results that can be
obtained from the property. Much
property, like unproductive mines,
represents great cost, but no wealth.
—Wood end Iren.
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MICROSCOPIC NOTES.
BY GEORGE M. HOPKINS.
QUICK METHOD OF MOUNTING DRY OBJECTS.

There is a certain class of microscopic objects that
need little or no preparation for mounting, and require
no protection beyond a well secured glass cover. Many
of these objects are interesting and in some degree valu-
able ; but the microscopist considers them hardly worth

s
Fig. 1.—QUICK METHOD OF MOUNTING MICROSCOPIC
OBJECTS,

==

the trouble of mounting. For such objects the method
shown in the annexed engravings is of great utility, as
it permits of inclosing the object quickly, completely,
permanently and in presentable form, and while it seems
especially adapted to such objects as are common, and
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Fig. 2.—SECTIONAL VIEW OF THE SLIDE AND HEATING
TOOL.

liable to remain unmounted, it is, of course, applicable
to almost any dry object.

To carry out this method, only two articles, in ad-
dition to those usually possessed by microscopists, are
required ; one being the ring, with an internal flange
at the top and an external flange at the bottom, the
other a heating tool, consisting of a ring of brass at-
tached to a suitable handle.

The rings of which the walls of the cells are formed
are spun or stamped from disks of Britannia metal,
sheet brass, or other sheet metal, with a narrow in-
ternal flange or fillet at
the top for receiving the

Srientific Qmevican,

glass cover is arranged over the object, and the heat-
ing tool is warmed and placed upon the outer flange of
the ring, as shown in the sectional view, Fig. 2. By
this means sufficient heat is imparted to the ring to
melt the shellac upon that portion touched by the heat-
ing tool, and cause it to attach itself to the glass slide.
It is the work of an instant to cover an object in this
way, and the slide needs no further finish ; but the ope-
rator may, if he choose, lacquer the rings to prevent
them from tarnishing.

A thin ring provided with the coating of shellac may
be applied to an ordinary balsam mount to increase its
security.

By applying to the ring a suitable cement, a liquid
cell may be made. The object to be mounted in the
liquid ecell is wet with the liquid and placed on the
slide. Thering is then secured in the manner above
described, and the liquid is afterward introduced into
the cell through an aperture previously made in the
side of the ring. This aperture is stopped with cement,
applied with a hot wire or needle.

DIMINISHING THE POWER OF AN OBJECTIVE.

It is often desirable to diminish the magnifying power
of an objective and at the same time increase its pene-
tration. For example, if one possesses a 114 inch or 2
inch objective, and desires to examine objects like min-
erals in the natural state, crystals, seeds, ete., he will
find it necessary to focus up and down upon the object
to see it in all its parts. A 3 inch or 4 inch objective
would furnish the desired power, but it is not at hand.

To increase the focal length, and, at the same time,
enlarge the field and deepen the focus, it is only neces-
sary to place a double convex lens of, say, 5 inch focus
about half way down the draw tube. The action of
such a lens is the reverse of that of an amplifier.
SALICINE WITH HALF OF THE FIELD BACKED WITH

MICA.

Fig. 3 of the engravings shows the beautiful circular
crystals of salicine in a field partly covered by 1nica, to
exhibit the phenomenon of the reversal of the rotation
of the radial color bands by the action of a thin film of
mica on the polarized beam. It is difficult to convey
the idea fully by means of an illustration in black and
white. The crystals are formed on a cover glass and
protected by another cover glass, either with or with-
out balsam. A thin film of mica is placed upon the
stage of the microscope, so as to occupy one-half of the
field. The mount of salicine is then laid on the stage,
over the mica, so as to fill the entire field. If the crys-
tals above the mica and those unbacked by mica seem
to revolve in opposite directions as the polarizer is
turned, no further experiment is necessary, and the
salicine, with its mica backing, may be permanently
mounted. But if this effect is not secured at first, mica
films of different thicknesses should be tried.

>+

Gardening under Difficulties,
The Chinese are a very industrious people, and no-
thing is allowed to go to waste that can possibly be
utilized. As the empire of China is the largest on the

.

cover glass, and a wider
external flange at the
bottom, for attachment
to the slide. The rings
vary in depth according
to the depth of cell re-
quired. The under sur-
face of each ring is coat-
ed with thick shellac
varnish and allowed to
dry thoroughly. When
the varnish is dry and
hard a clean ¢over glass
is dropped into each
ring, and the ring is
placed bottom upward
on the warming stand
and heated until the
shellac melts and tho-
roughly cowers the edge
of the cover glass. The
ring is now allowed to
cool, when the cover
will be ready for use.
It will, of course, be
understood that a quan-
tity of rings and covers
are thus prepared and
held inreserve. In fact,
it is to be hoped that
the manufacturers of
microscopists’ supplies
will furnish the rings
and covers thus prepar-
ed, ready for instant
use.

The object to be pro-
tected is attached to the
slide by means of ce-
ment, in the usual way.
A ring containing a
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globe, and contains nearly half of the entire number of
the humanrace, the necessity of economy is very ap-
parent. They not only cultivate the land, but all of
the lakes, ponds, and marshes are gardens in which
aquatic plants, suitable for food, are largely raised.
Among these the water chestnut is pre-eminent, and is
said to be of a very palatable and wholesome nature.
In a narrative of Lord McCartney's embassy to China,
it is related that his lordship’s attendants, in passing
through a part of that empire, saw a man cultivating
the side of a precipice, and on examination they found
he had a rope fastened around his waist, which was
secured at the top of the mountain, and by which he
let himnself down to any part of the precipice where a
few yards of available ground gave him encourage-

Fig. 3.—CRYSTALS OF SALICINE UNDER POLARIZED
LIGHT-HALF OF THE FIELD BACKED BY MICA.

ment to plant his vegetables and his corn. The whole
of the cultivated spots, which were at some distance
from each other, appeared to be not more than half
an acre, and near the bottom of the precipice, on a
hilloek, he had a little hut.—American Agriculturist.
—_—_— ecor—
A NOVEL ELECTRICAL EXPERIMENT,

An interesting example of the mutual repulsion of
similarly electrified bodies is shown in the annexed en-
graving.

The divergence of the leaves of the electroscope, the
repulsion of electrified pith balls, straws, and silk
threads, and the electrification of human hair while be-
ing combed, are all familiar examples of the same elec-
tric action ; but the rubber strips employed in this ex-
periment have the advantage of being readily electri-
fied and of retaining the charge for a long time.

For this beautiful experiment we are indebted to Mr.
C. Voorhis, of the National Suspender Company, of
the city, who, in handling some of the rubber threads
used in the manufacture of suspenders and other elas-
tic webs, noticed that the threads at times repelled
each other. The repulsion was naturally attributed
to electrification, and the experiment illustrated
was at once suggested. The elastic rubber strips
used in the experi-
ment (which were sev-
enteen feet long and
about one-sixteenth
inch square) were sus-
pended from the ceiling
in one of theapartments
of the SCIENTIFIC
AMERICAN office, and
were electrified by sim-
ply brushing them with
a feather duster. The
threads became more
and more divergent as
the electrification pro-
ceeded, unil it finally
became impossible to
approach the threads
without becoming en-
veloped in them.

Upon gathering all of
the free ends of the
threads together, the
repulsion of the threads
at their mid length
caused them toseparate
widely. When once
electrified, in a dry day
the threads retain the
charge for hours. They
can be discharged by
connecting them with
the ground through the
body, by drawing them
through the hand.

This curious experi-
ment is one which any-
body may easily try at
small expense. It illus-
trates the phenomenon
of electrical repulsion

i
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REPULSION OF ELECTRIFIED THREADS.
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in the most- striking
manner.
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English Views of an American Book.*

Erroneous ideas are entertained by most English-
men and by many Americans about the relations ex-
isting between that portion of the great English-speak-
ing community which remains associated with Great
Britain, either at home or in her colonies, and that
other portion, now the main body, which prefers to
have its own system of government apart from the old
country. That the diversity between the two systems
of government differentiates these two portions of
communities not only English-speaking, but to all in-
tents and purposes British, into different nations,
must of course be admitted ; but that there ought to
be any feeling apart from taste or convenience which
should cause any member of either of these communi-
ties to attach himself preferably to one rather than
to the other seems, if we consider the question as it
actually stands at present, absurd on the face of it.
During a period extending over about a century and
a half, Britons (themselves a race of settlers in Great
Britain) settled in various parts of North America,
without any feeling that they were deserting their own
kindred in thusmaking homes for themselves elsewhere.
Gradually as’they grew in numbers,as they gathered to-
gether into cities, and as their wealth increased, they
appeared of greater importance in the eyes of the home
government, as being better worth taxing to supply
the sinews of war for contests in Europe. It was not,
however, as enemies of Great Britain that they resisted,
but in self-defense against the injustice of rulers who
regarded nations as a sort of property. They were
not Americans fighting against Britons, but Britons
in America fighting for independence against the rulers
of Great Britain at home. If national rivalry at all
were in question, one might say, considering that
the King of Great Britain was of almost undiluted
German blood, and that besides Britons only Ger-
mans fought against the independence of our British
race in America, that the contest was between Britons
and Germans. This, however, would be to exagger-
ate the difference between the actual character of
the war of independence and what that war is com-
monly held to be, alike by Britons here and by men
of our own British stock in America; and no exag-
geration is needed. The mistake actually made is
marked enough. It prevents the average Briton from
glorying in the noble effort by which our people more
than a century ago achieved victory for their just
cause ; and it prevents the average American from re-
cognizing that it was while Americans were British in

name as well as in fact (for this they have always been)

that they achieved the independence which is the
greatest glory of one of these nations, and should be
the greatest glory of both.

Awmerica being derived, as we know she was, from an
essentially British stock, and being essentially British
in blood and character, the Briton who finds it suit
his purpose to join the American community has no
reason for regarding himselt as debarred from so doing
by any claims of the home community upon him.
There are, in fact, no such claims now any more than
there were in the case of those who went out ascol-
onists to America in the seventeenth and eighteenth
centuries. Nor should an American who finds it con-
venient to make the old country or one of its colonies
‘his home, consider that he is deserting his ewn people
any more than a Virginian or a New Englander would
so think, who found it convenient to return to Eng-
land in the old days, before the war of independence
had definitely separated the British race into com-
munities having. different governments. The only
kind of patriotism which can be regarded by reasoning
men asa virtue is loyalty to the people: loyalty to
a form of government and loyalty to a tract of land
are qualities appropriate only to semi-savage races.

If all Britons believed in monarchy, not only as a
system which it would be inconvenient to change, but
on principle, and if all Americans were equally earnest
in the belief that a man is necessarily degraded who
remains within a community ruled (even nominally) by
‘a sovereign, the case would doubtless be very different.
1t would then be a point of patriotism for a Briton
10 remain British and for an American to remain
:American. Or if war were likely, one might almost
say if war were possible, then—as war, essentially
‘degrading, necessarily brings with it mmany unpleasant
-eonditions—it might be a sort of duty for Americans
-and- Britons alike to remain severally under their
own respective flags. But Britons are not monarchist
-nor Americans republican in that foolish sense. The
Briton knows that he has taken nearly all effective
evil ont of monarchy—for all at least who respect the
dignity of their manhood. (As for the rest, those who
being free prefer to ape slavery, and having the right
to stand erect fall to boot licking—with an appetite—
it matters little what form of government they have.)
-The American, in like manner, knows that if he and
his fellows willed they could substitute a king for a
-president, yet give up no atom of theirifreedom or their
self-respect.

* “ Triumphant Democracy; or, Fifty Years’ March of the Republic.”
By Andrew Carnegie. London: Sampson Low, Marston, Searle & Riv-
ington.
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The Briton, even if he call himself (not being con-
cerned about trifles) a subject, is as free from all real
subjection as the American citizen. If he speaks with
esteem or respect of any king or queen who chances,
as has happened, to be virtuous and intelligent—or
even both—it is as men or women he regards thern,
and his respect implies no admission that the original
atrocities were just by which the English monarchy
was founded and the people temporarily brought into
real subjection. Still less does such reasonable esteem
for a king or queen chancing to be worthy of esteem
imply approval of the wars, the iniquities, or the im-
moralities by which nearly all the rulers of this coun-
try afflicted and offended the people in past times.
The American in like manner knows that neither his
own people nor the kindred people here would suffer
such iniquities or anything approaching to them to be
perpetuated, even though America should choose to
give to its government the title of monarchy, or
though Great Britain still allows the name to remain
after the evil of it is dead.

As for war, if war is possible between two such

communities as Great Britain and America, then the
shame of that is such as to overshadow any such
shame as might belong to being on one side or the
other side in acontest which would be unutterably de-
grading to both.

These réemarks have been suggested by the reading
of Mr. Andrew Carnegie’s interesting work, *‘‘Tri-
umphant Democracy.” It brings before the reader
more thoroughly than any book we have yet seen
the importance of the ethnic question in considering
the fortunes of a nation, and the comparative insig-
nificance of the particular form of government which
the nation may find convenient. Mr. Carnegie calls
his book *‘ Triumphant Democracy,” but, so far as we
can see, he in no sense shows that democracy, as such,
has had much to do with the progress of America.
Democracy regarded in its negative aspect has been,
doubtless, all-important in determining the fortunes
of the States. But this implies only the converse
proposition that a nation which begins its career in a
state of actual subjection to more or less rapacious
rulers, and their plunder-loving followers, cannot pos-
sibly make rapid progress until it has shaken itself free
and replaced a state of real subjection by one of prac-
tical citizenhood. If the progress of America during
the last century has been almost incomparably more
rapid than that of the old country, it has not been
because of any inherent virtue in democracy, but be-
cause the progress of America as a nation has not
been hampered by oppressive misgovernment. There
is curious evidence of this in the degeneracy of the
present race of politicians in America. England would
be ruined in a couple of generations if her politicians
were as worthless as those who have attained power
in America (we make no comparisonin regard to Eng-
lish statesmen, for there are no statesmen in America).

But what good fortune it is to a nation to be let
alone, to have a fair start in national life, instead of.
having to struggle out from under a dead weight of
oppression, this book shows well. We commend it to
the careful study of those who imagine that they have
settled the whole question by pointing to municipal
bribery at New York, corrupt State legislation at
Albany, and iniquitous political life at Washington.
Compare the nation fairly and truly pictured in this
book, a nation about as much to be judged by its
politicians as England by lords-in-waiting and other
flunkeys at court, with the America of a hundred
years ago—extending the comparison so that while the
former is compared with the England of to-day, the
latter is compared with the England of a hundred
years ago—and it will be felt, we think, that America
must have had some immense advantage in the race.
What that advantage has been cannot well be
doubted. Democratic government has done little for
America, and of late the little that her politicians
have done has been harmful ; but the power and the
right which Americans possess to go their own way,
and their manful determination to hold that right,
let governments, their own included, do what they
will, have been all in all to the great nation of our
kinsmen across the Atlantic. Even the possession of
the suffrage by persons utterly unfit to vote on any
higher question than the paving of a back alley has
not been able to do one-thousandth part of the harm
one might have expected.

An illustrative map taken from an old edition of
the ‘ Encyclopadia Britannica,” is as strongly sugges-
tive of what America was when that map was thought
sufficient as is the letterpress of that work so far as
it relates to the United States.. Not one page in all
isdevoted to the description of the infant nation which
had just begun to run alone. Except for a line or
two about Virginia, one might suppose the States
were still British colonies, though the edition bears
date 1783. Not a single line implies that there had
been any contest worth mentioning, on the other side
of the Atlantic. The map was manifestly drawn to
correspond with this feeling of contemptuous indiffer-
ence for the young nation.

America was, indeed, but a small nation then, though
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it deserved the respect and sympathy of Great Britain,
since, while as yet it was not America, but a com-
munity of British colonists, it had maintained its
just claims to independence against the full strength
of the mother country. But consider what it is now!
The three millions of 1770 had grown to _thirteen mil-
lions in 1830, and now to nearly sixty millions—*‘ more
English-speaking people than exist in all the world
besides,” more than the whole population of the United
Kingdom, plus twice the population of the British col-
onies. In 1850 the total wealth of the United States
was 1,686,000,000l., that of Great Britain being
4,500,000,0002. ; now the wealth of Great Britain is
about 9,000,000,000Z., or almost exactly double what it
was in 1850; but the wealth of the United States
had risen in 1880 to 9,790,000,000{., and is now nearly
11,000,000,000. In 1850 it was hardly worth while to
mention America’s manufactures in the same breath
with those of Great Britain ; in 1880 British manufac-
tures amounted to 818,000,000L., those of the States to
1,112,000,0002.—nearly half as much as the manufactur-
ing wealth of the whole of Europe. As our author
well puts it, though Great Britain manufactures for
the whole world, while America is gaining only the
control of her own markets, British manufactures in
1880 had not two-thirds the value of those of the
century-old republic. The annual savings of America
are 210,000,0000., exceeding those of the United King-
dom by 50,000,000¢., and those of France by 70,000,0002.
In comparing the American carrying business with
that of Great Britain, we seem to find the younger
country behind, since the American shipping amounts
to but nine millions of tons, that of Great Britain to
eighteen millions. But when we consider the internal
commerce between the States, werecognize a difference
the other way. This internal commerce exceeds the
entire foreign commerce of Great Britain and Ireland,
France, Germany, Russia, Holland, Austro-Hungary,
and Belgium combined. The Pennsylvania Railroad
system, alone, transports more tonnage than all our
British merchant ships!

These are but a few samples of the wonders which
Mr. Carnegie—a Scotsman by birth, and not a politi-
cian, but a man of business—has to tell about the de-
velopment of America. We commend his book to the
careful reading of men who think. For party men, or
men otherwise liable to be swayed by mere prejudice,
the work will be pleasing or irritating, according to
the direction in which their proclivities tend. But for
those who look hopefully, or ‘at least longingly, to the
future of the human race, it is a work whose every
page will be full of meaning.—Knowledge.

—_—_ et -—

Melting Points of Metals,

Metals. Centigrade. Fahrenheit.
Aluminum.............. degrees 700... ....... degrees 1,292
Antimony. ... ......... “ 425, 0iiiiannn « kg
Arsenic...... «....en... ¢ 185 ...een...n ¢ 365
Bismuth............ ..., v 4........... ¢ 5072
Cadmium.. ‘e 2| I " 608
Cobalt........... . “ 1,200........... e 2,192
Copper...... ...coeuen.. e 1,091.. ........ “ 1,995°'8
Gold... ...coeiienn ou “ 1,381....... ... ‘ 2,485°8
Indium.... ....c.oeeee. “ 176........... ¢ 348°8
Iron, wrought. ......... ¢ 1,580 .......... re 2,786
Iron, cast ... ...cecennn ¢ 1,200........... ¢ 2,192
Iron, steel.............. ¢ 1,400........... ‘e 2,552
Lead........ccoiiiinunnn “ 57 T “ 617
Magnegium. ............. “ 235, . 0iennnnn ¢ 455 .
Mercury... . .ooooenun .. * —0.... ...... e —40
Nickel.......coeet vunnnn ¢ 1,600........ 2,912
Potassium ... “ 62....00... “ 143°6
Platinum... ! 2,600........... ¢ 4,712
Silver....ooceeviviinnnn. Y 1,040........... 1,904
Sodium..... .. ......... s 96.....uuuen. o 1728
Tin.ooeiieviinnennanens ¢ 285 o 455
/A1 (L “ 4m42...... ..., “ 7736

Simple Test for Wall Paper.

A simple and easily applied test for wall papers has
been devised by Mr. F. F. Grenstted. No apparatus is
needed beyond an ordinary gas jet, which is turned
down to quite a pin point, until the flame is wholly
blue. When this has been done, a strip of the paper sus-
pected to containarsenic is cut one-sixteentdof an inch
wide and an inch or two long. Directly the edge of
this paper is brought into contact with the outer edge
of the gas flame a gray coloration, due to arsenie, will
be seen in the flame (test No. 1). The paper is burned
a little, and the fumnes that are given off will be found
to have a strong garlic-like odor, due to the vapor of
arsenicacid (test No. 2).

/ iTake the paper away from the flames and look at the
charred end—the carbon will be colored a bronze red ;
this is a copper reduced by the carbon (test No. 3). Be-
ing now away from the flame in a fine state of division,
the copper is slightly oxidized by the air, and on plac-
ing the charred end, a second time, not too far into the
flame, the flame will now be colored green by copper
(test No. 4). By this simmple means it is possible to form
an opinion, without apparatus and without leaving the
room, as to whether any wall paper contains arsenic,
for copper arseniate is commonly used in preparing
wall papers. Tests one and two would be yielded by
any papercontaining arsenic in considerable quantities,

— British Medical Journal.
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HOW TO MAKE STATUARY IN PAPER.

A new branch in the art of home adornment, which
is well worthy of attention, has been wrought by Mrs.
Cordelia Shont, of Pittsburg, Crawford Co., Kansas.
Our notice was first called to the work of this artist
by Mrs. A. N. Leigh, of the same place, who sent us
a photograph of the originals from which our engrav-
ing has been produced. The principal example is a
graceful statue of a female figure, made of paper, and
there are also vases and chairs. Our engiraving hardly
does justice to the statue, which is quite an artistic
production. Asall these specimens are of home manu-
facture, we have thoughtit would be interesting to our
readers to learn from the author herself how they
were made, and we accordingly give the following ac-
count, which Mrs. Shont has kindly furnished to us:

“You will see by the photograph that the principal
piece of work is a statue, the titlc of which is * Sur-
prised at the Bath.” The expression is intended to be
one of displeasure. It is five feet high, weighs ninety
pounds, is made of waste wrapping paper and flour
paste, and finished with several coats of white lead.

“There are three vases and two chairs made of
paper, which have been in use for nearly a year, and
have not suffered from use.

“ The statue is solid. There is a wire frame for the
limbs and head. I wound it with stout cloth strings,
wet in flour paste, let it dry until firm enough to stand.
Then I put on the paper until it was the desired shape
and size, always letting it dry after going over it with
two or three thicknesses of paper wet with paste and
well pressed down with my hands. When I-get too
much on in one place, I whittle it off when dry. Of
course, the more nearly correct it is made in the first
place, the less work there will be to make corrections.

“Taking everything in consideration, I think
paperis the best material for working out one’s
ideas in art or ornament that has ever come
in use, because every one can get the material,
and if we fail or make a mistake, or wish to
change, we can do so without losing all of the
work. After I had the statue nearly done, I
changed it by sawing the neck and waist in
to the wire, then turned and bent in the shape
desired, cut out some wedge-shaped pieces of
paper, and pasted themn in the cavity until it
was all solid and firm as ever.

“The chairs have wire frames tied where the
wires cross, with strings wet with paste, then
filled and pressed in between with paper till
even with the wire, and as much more as desired.
Pieces of stout cloth are good where increased strength
is required, always finishing with paper. The paper
can bhe rasped to make it straight. Sandpaper and
oil paint make a good finish.

‘The vases are made by cutting paper and sawing
or pasting it in shape. It isbest
not to put too much paper on
at once, but dry often.

“I commenced the statue last
June, and had it ready for the
fair in October. It might take
longer to make one in marble.
In paper we can try as often as
we please to improve the expres-
sion. Marble may always be
considered the best in art, but
paper has a great many advan-
tages. It can be knocked about
with little care, and if broken
can be repaired. I executed this
work and hardly missed the
room it took in the house. It is
light and easily carried and
stowed away anywhere, when I
had other work to do. I never
would have had a chance to
do in marble whatI have and
can do with paper, and that
may be the case with many
others.

*“I send three sketches: the
heavy lines, five in number, in
the statue represent the length
of the wires. They can be bent
any shape to suit. It is easier
to make the hands and ears sepa-
rate, then fasten in and finish
afterward. The feet must be
made solid at first, or they will
not bear the weight- if moved
while damp with new paste.

“The ecrosses in the chair
show where the wires are tied
with pasted strings. Then
paste on and fit in as stated
before.

‘““A coneshaped paper is all
that is necessary for a' straight
vase; for a very slim stem, a
wire frame will make it so stout
-there will be no danger of break-
ing.”

Varnishing Glass,
BY NELSON K. CHERRILL,

In a recent numberof the Electrician itis mentioned
that Messrs. Siemens and Halskehave recently adopted
the system of dipping lamps in a thin
semi-transparent varnish to obtain the
effect of ground glass. As the writer
has had much experience in this class

of procedure may be of interest. The
application of various modifications to
the normal appearance of a lamp by
means of varnish, either colored or
plain, is by no means a novel expedi-
ent, and a similar plan has, I believe,
been commmonly employed in many
places for decorative work.

The most important point in the
application of varnish to a lamp is to
get it to dry just in the right condition. Most kinds
of varnish that will dry‘* bright” under ordinary ecir-
cumstances will become ‘‘matt” if subjected
to a chill, or to the action of damp during the
drying, and at the same time many varnishes
intended to dry with a ‘ matt” surface, that

would represent ground glass, dry * bright,” if the
conditions of drying are not quite suitable.

The class of varnish best adapted to this kind of work
is what is known as photographer’s negative varnish.
This class of varnish dries almost as hard as the glass
itself, and when well applied is very durable. When

HOW. TO “MAKE PAPER STATUARY.
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of work, a few notes of the best mode:

i colored  lamps are needed, the varnish should be of a

quality to dry ¢ bright,” but when the effect of ground
glass only is required, the simplest wayis to use what is
known as ‘‘ retouching ” varnish, which gives a ‘“‘ matt”
surface at once. In default of this, the ordinary nega-
tive varnish can be easily modified to give the desired
surface by the addition of a little wealzer alcohol, which
almost always has the desired effect; but if there is
any difficulty, a little common resin, which chills very
easily in drying, may be added to the varnish.

As to the mode of applying the varnish to the lamps,
the best plan is to hang them on a frame by their con-
tacts, so that a current can be passed through them
during the operation. The lamps should be well
washed in warm water, in which there has been dis-
solved a liberal dose of soda. A thorough rinse
with fresh cold water should be given, and the bulbs
should then be carefully wiped quite dry with clean
linen rags. If the work is to be very nicely done, the
operator who hangs up the lamps on the sereen should
have on linen gloves, as finger marks on the glass are
apt to show when the whole process is finished.
The varnish is poured into an upright glass
vessel large enough to contain the lamp. A
common drinking glass is as good as anything,
if large enough to admit the lamp. In pouring
out the varnish, care should be taken not to dis-
turb any sediment which may be at the bot-
tom, and if not quite clear it should be filtered,
as it is of the greatest inportance to avoid any
small floating particles, which would cause
spots or streaks on the finished surface.

All being ready, if the varnish is to dry
bright, <. e., for colored lamps, ete., switch on
the current to the lamp for a few moments,
so as to render it slightly warm. Then turn
it off, and taking the glass of varnish in the
left hand, raise it under the lamp until the
whole globe is immersed. If thelampisin any
kind of rigid fitting it will be very easy to imn-
merse it, but if it is merely hung on a couple
of wires, it will require the aid of a little in-
strument, consisting of a forked piece of wood,
to push the globe down into the varnish. As
soon as the varnish entirely covers the globe,
lower the glass with one steady movement, so

= :&\\;‘X\\\\\\\\ that the draining off the superfluous varnish

W% shall be commenced in one even wave all over

the globe. Any hesitation or pausing in the
motion of the glass will be almost sure to
cause a line on the finished lamp.

As soon as the tumbler of varnish is quite clear from
the lamp, turn on the current again, and leave it run-
ning, while several more lamps are being done. When
about twelve lamps have been varnished, the first will
be ready to come off. But a little care must be taken

till the lamp is quite cold, as
some varnishes will finger mark
readily at this stage. If the
varnish is to dry *“matt,” the
lamp should be plunged quite
cold, and no current should be
put inte the lamp till the var-
nish has chilled all over, then a
little warmth will aid the dry-
ing, and will also harden the
varnish. Almost any color can
be given to the varnish by the
simple use of Judson's dyes,
which will readily mix with the
varnish and impart their charac-
teristic tints.

Blue is the most difficult color
to arrive at satisfactorily, as the
dye does not seem to blend so
well with the varnish as the
other colors, and, besides, the:
color is spoilt by the yellow tone
of the light. To avoid this part
of the difficulty, the lamps which
are to be used blue should be
run as hot as possible, while-
those for red or yellow colors
may be comparatively cool, the
yellow especially so.

It goes without saying that
all the testing of the lamps must
be finished before the varnish-
ing is conmenced.

A pleasing effect is sometimes
produced for purely decorative
work by using a little dye with
the ‘““matt” varnish.

THE lightest production of
quicksilver in the United States
for the last ten years was last
year’s, being only 27,756 flasks.
The increased imports of nearly’
8,000 flasks from England to the
United States include the large
transit trade of that article to
‘the Mexican mines.
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Life in a Sun Cluster.

In the constellation Hercules there is a compact star
cluster well known to owners of powerful telescopes as
one of the most interesting and wonderful phenomena
to be found in the heavens. To the naked eye it looks
like a faint star. Inthe telescope it appears as a spher-
ical mass of stars, with short, straggling streams, also
composed of stars, radiating from it. William Herschel
computed the number of stars in this cluster at not less
than 14,000. In the center they appear so compressed
that it is impossible to count them.

Of course, every one of the members of this starry
swarm is a sun, and astronomers have sometimes
piqued their imagination by wondering what must be
the condition of things prevailing in such a system of
suns, and what results flow from the inevitable laws of
gravitation there. Could inhabited worlds exist in a
sun cluster ?

A calculation of the probable size of the stars in the
cluster in Hercules, and of the average distance which
separates one from another, has just been made in
England by Mr. J. E. Gore. He concludes that they
have an average diameter of 45,000 miles, and that the
distance from any star in the cluster to the next star is
9,000,000,000 miles.

Taking Mr. Gore’s figures as being probably as near
the truth as we can get, a little consideration will give
us some very interesting results. If the starsin ques-
tion are only 45,000 miles in diameter, the surface of
each possesses an area about one-quarter as great as
that of the planet Jupiter. Their distance apart, as
calculated by Mr. Gore, is more than twenty times the
present distance of Jupiter from the earth. Just now
Jupiter shines brighter than any star in our sky, with
the exception of Venus. Ifits disk werereduced to one-
quarter of its actual size, and it wasremoved twenty
times as faraway as it is, it would become invisible to
the naked eye.

But Jupiter shines only by reflected light, while the
stars, being suns, shine with their own light, which is
enormously more brilliant than that of a planet. So if
we wish to get an idea of the amount of light shed by
one of these clustered suns in Hercules, we must put a
body that shines after the manner of the sun in the
place of Jupiter. Now, if we should remove the sun
to a distance of 9,000,000,000 miles, or, roughly, a hun-
dred times as far away as it actually is, it would send
us only one ten-thousandth part of the light that we
now receive from it. Then, if we should reduce it to
a diameter of 45,000 miles, equal to that of the stars in
the Hercules cluster, its light would be reduced about
360 times more, so that it would then shine to us with
only one three-million-six-hundred-thousandth part of
the light that it now sheds upon the earth. This, then,
supposing that the intrinsic brillianey of the stars is
the same as that of the sun, would represent the
amount of light that one of the stars in the cluster
sends to its next neighbor.

But in order to get a conception of the appearance
that such a star would present, we must compare its
light with that of the stars in our sky. This com-
parison involves a good deal of uncertainty, owing to
the great differences in the various estimates that
have been made of the brightness of the stars as com-
pared with the sun or moon. Still, we can probably
get near enough to the truth for our purpose. Take
the bright star Sirius, the most brilliant fixed star in
the heavens. Any one who wishes can see it in the
southern heavens early in the evening at this season.
Various estimates of the light of Sirius have made it

from one twenty-thousand-millionth up to about one

five-thousand-millionth of the sun’s light. Suppose
we adopt the latter figure as being the most favora-
ble to Sirius. Then, comparing this with the fraction
representing the light of a star in Hercules as seen
from its nearest neighbors in comparison with that
of the sun, namely, one three-million-six-hundred-thou-
sandth, we find that the light of the star is nearly
1,400 times as great as the light that Sirius sends to
us. In other words, if we could visit the cluster in
Hercules, we should find that its stars, as seenfrom a
distance of 9,000,000,000 miles, their average distance
apart, would shine 1,400 times as bright as Sirius
shines in our sky.

Sirius is probably 500 times as bright as the faintest
star that the naked eye perceives on a clear night.
Then imagine a star three times as much brighter
than Sirius as Sirius is brighter than the smallest
star you can see, and you will have some notion of
the brilliancy of the stars in question as seen from
one another.

Now let us suppose a world revolving around a star
situated at the center of the cluster. Assuming that
the surrounding stars are arranged in a pretty sym-
metrical way, there would be a dozen of them within
a distance of 9,000,000,000 miles, and each of these
would, as seen from the world at the center, appear
1,400 times brighter than Sirius appears to us. There
would be upward of fifty stars twice as faraway, each
of which would be 350 times as brightas Sirius. Thus
the starsof the cluster, as seen from the center, would
go on increasing in number and diminishing in bright-
ness ; but as the total number is limited to 14,000 or

15,000, the outermost stars would be approximately
135,000,000,000 miles away, and each would shine six
times as bright as Sirius.

It is apparent that there would be a sort of perpetual
daylight at the center of such a congregation of suns.
Let us see about how bright this light would be. Of
course our supposititious planet might receive from the
sun to which it belonged as brilliant a daylight as our
sun gives to us, but what would be the illumination of
its nights ; or, in other words, of that side of it which
was turned away from its sun? Zollner has estimated
the light of the sun to be 618,000 times as great as that
of the full moon. This, upon the estimmate of the
amount of Sirius’ light as compared with the sun’s that
we have adopted, would give the moon about 8,000
times as much light as Sirius.

Since each of the stars in the cluster has 1,400 times
the light of Sirius, at 9,000,000,000 miles distance, and
there are a dozen of them within that distance of the
center, it follows that these dozen stars will shed above
twice as much light upon a world in the center of the
cluster as the full moon sends to us. And since the
light received from a body varies inversely as the
square of its distance, while the number of such bodies
arranged in the roughly spherical way we have sup-
posed would increase directly as the square of their dis-
tance from the center, it is clear that the amount of
light received from the whole cluster would be as many
times the amount received from the twelve stars near-
est the center as the radius of the cluster exceeds
9,000,000,000 miles. This would be aboutf fifteen times,
and so the total amount of light shed upon the center
would be fifteen times the amount shed from the first
twelve stars, or about thirty times the amount that
the full moon pours upon the earth. But only half
the stars of the cluster would be above the horizon at
once, and so the illumination of the night sky on our
imaginary world would be fifteen times as bright as the
light of the full moon upon the earth.

The number of stars visible to us with the unaided
eye on a clear night is not over 3,000, and the great ma-
jority of these are so faint that they require some atten-
tion to be seen at all. How contemptible, then, is the
starry firmament presented to us in comparison with
the glorious heavens in this sun cluster of Hercules,
where more than twice as many stars as we can see
blaze nightly with a radiance so brilliant that the
faintest of them are six times as bright as the greatest
star in our sky !

Indeed, the light of all these astonishingly bright
stars diffused in the atmosphere of our imaginary
planet would be so great as largely to rob the individ-
ual stars of their brilliance, just as the light of the
moon or the blaze of the electric lights upon the Brook-
lyn bridge serves to partially efface the stars in our
sky.

Another effect of this splendid display of stars would
be to shut out from the view of the inhabitants of the
center of the cluster all the outside universe. In the
flood of light poured from the members of the cluster
the other stars beyond them would be invisible, and
the dwellers within the system would be, so to speak,
shut up in a little universe of their own, knowing no-
thing of the greater universe beyond, in which we see
their cluster floating like a mote in the sunbeams.

It remains to consider briefly what would be the con-
dition of things upon a world circling around one of
the stars at the outer edge of the cluster. Here, as a
momrent’s thought shows, the appearances presented
would be very different from those at the center of the
cluster. Less than half of the sky visible from such a
planet would be occupied by the brilliant stars of the
cluster, while the other half would be, so to speak, open
to the universe outside. The appearance of its night
sky would depend upon the position of the planet in its
orbit, and also upon the situation and ineclination of
that orbit with reference to the cluster. At certain
seasons, the inhabitants of such a world might have a
blazing nocturnal spectacle like that enjoyed by a world
at the center of the cluster, or might see half of their
visible firmament occupied by those splendid stars,
while the other half was almost a blank by contrast;
and at other seasons the stars of the cluster might be
entirely concealed, and they would look off into the
same starry universe that we behold. Or the orbit of
the planet might be so situated that the clustered
splendors we have described would be visible from only
one of its hemispheres, so that the inhabitants of the
other hemisphere, hearing the fame of this great celes-
tial display, and desiring to behold it, would have to
journey half around their globe to gratify their curi-
osity, as we have to go into the southern hemisphere
to see the Southern Cross, the Magellanic clouds, and
other celebrated sights of the austral sky.

But, somebody may ask, can inhabited worlds exist
in such a system as that described ? We certainly have
no reason to think it impossible that they should. It
is difficult, however, to'understand just how the cluster
itself exists. The complicated attractions prevailing
among its members put it beyond the power of mathe-
matical analysis to unravel their orbital motions. But
facts are stronger than theories, and our eyes assure us
that the cluster is there. Moreover, it is by no means
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the only phenomenon of the kind in the heavens.
There are many star clusters, some as compact as this
one in Hercules. As to the question of life in them, it
can, perhaps, neither be proved nor disproved. But
it is more agreeable to the mind, and more in accord-
ance with the progress of science, which tends contin-
ually to establish the unity of the physical universe, to
believe that intelligent beings enjoy the splendors of
these distant capitals of space, than to think of them
as barren and tenantless-—mere spectrallightsamid the
‘““ S8aharas of creation.”—N. Y. Sun.
D ——— B S

The Finest Fibers.

At a recent meeting of the Physical Society, a paper
was read ‘‘ On the Production, Preparation, and Prop-
erties of the Finest Fibers,” by Mr. C. V. Boys, M.A.
The inquiry into the production and properties of fib-

Lers was suggested by the experiments of Messrs. Gibson

and Gregory ‘On the Tenacity of Spun Glass,” de-
scribed before the society on February 12, and the neces-
sity of using such fibers in experiments on which Pro-
fessor Rucker and the author are engaged.

The various methods of producing organic fibers,
such as silk, cobweb, ete., and the mineral fibers—
volcanic glass, slag wool, and spun glass—were referred
to, and experiments shown in which masses of fibers of
sealing wax or Canada balsam were produced by elec-
trifying the melted substance. In producing very fine
glass fibers, the author finds it best to use very small
quantities at high temperatures, and the velocity of
separation should be as great as possible. The oxyhy-
drogen jet is used to attain the high temperature, and
several methods of obtaining a great velocity have
been devised. The best results obtained are given by
a cross bow and straw arrow, to the tail of which a
thin rod of the substance’to be drawn is cemented. Pine
is used for the bow, because the ratio of its elasticity
to its density—on which the velocity attainable de-
pends—is great. The free end of the rod is held be-
tween the fingers, and when the middle part has been
heated to the required temperature, the string of the
cross bow is suddenly released, thus projecting the
arrow with great velocity, and drawing out a long,
fine fiber. By this means fibers of glass less than one
ten-thousandth inch in diameter can be made.

The author has also experimented on many minerals,
such as quartz, sapphire, ruby, garnet, feldspar, fluor-
spar, augite, emerald, etc., with more or less success.
Ruby, sapphire, and fluorspar cannot well be drawn
into fibers by this process, but quartz, augite, and feld-
spar give very satisfactory results. Garnet, when
treated at low temperatures, yields fibers exhibiting
the most beautiful colors. Some very interesting re-
sults have been obtained with quartz, from which fib-
ers less than one one-hundred-thousandth inch in
diameter have been obtained. It cannot be drawn di-
rectly from the crystal, but has to be slowly heated,
fused, and cast into a thin rod, which rod is attached
to the arrow, as previously described. Quartz fiber
exhibits remarkable properties, as it seems to be free
from torsional fatigue, so evident in glass and metallic
fibers, and on this account is most valuable for instru-
ments requiring torsional control. The tenacity of
such fibers is about fifty tons on the square inch. In
the experiments on the fatigue of fibers, great difficulty
was experienced in obtaining a cement magnetically
neutral, and sealing wax was found the most suitable.

An experiment was performed illustrating the fatigue
of glass fibers under torsion, and diagrams exhibited
showing that the effect of annealing them is to reduce
the sub-permanent defermation to about one tenth its
original amount under similar conditions. Annealing
quartz fibers does not improve their torsional proper-
ties, and renders them rotten. Besides the use of
quartz for torsional measurements, the author believes
that quartz thermometers would be free from the
change of zero so annoying in glass ones. He exhibited
an annealed glass spiral, capable of weighing a mil-
lionth of a grain fairly accurately, and also a diffraction
grating, made by placing the fine fibers side by side in
the threads of fine screws. Gratings so made give
banded spectra of white light.

_— —e—e—~—

. Apes as Workers,

The ideas of M. Victor Meunier with regard to the
domestication of apes are discussed in the new num-
ber of the Revue d’Anthropologie, by Madame Cle-
mence Royer, the French translator of Darwin.
Madame Royer does not doubt that, under a proper
system of training, apes might be made good workers.
They lack perseverance, indeed, but in general in-
telligence they are, she thinks, superior to the dog,
the horse, or even the elephant. She points out, how-
ever, that it would be necessary to feed domesticated
apes with great quantities of fruit, bread, and eggs,
that the process of educating them would be costly,
and that for many generations they would prob-
ably be injuriously affected by the climate of Europe.
Her opinion is that, if the experiment is to be made,
it should be made first of all in tropical countries,
where apes might be taught to labor in connection
with the cultivation of coffee, cocoa, and cotton,
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ENGINEERING INVENTIONS.

A railway signal has been patented by
Mr. David Tapley, of Woodstock, New Brunswick,
Canada. It is a semaphore so constructed that the
signal may be set at any distance from the station, and
operated by a boy over two thousand feet of wire pass-
ing around curves, the invention covering various new
and useful improvements.

A steam engine has been patented by
Mr. Adam Rosenkranz, of Allegheny, Pa. The engine
case is formed with four cylinders, set opposite each
other in pairs in the form of a cross, and all opening
into a common central chamber in which rotates the
crank of the engine shaft, being intended to rotate the
driving shaft in either direction, operating under con-
trol of a single rotatory valve, and fitted with ports and
a slide valve to allow instant reversal,

MECHANICAL INVENTION.

An auger bit has been patented by
Mr. Charles H. Irwin, cf Martinsville, Ohio. It has a
solid center stem formed with a single convoluted blade,
terminating at its lower end in a single chisel on one
side of the stem, with a short additional convoluted
blade at the same end of the stem, terminating at its
outer end in an additional chisel on the opposite side of
the stem, making a partially double and a single twist
central stem auger bit applicable for hand and machine
work.

-8
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AGRICULTURAL INVENTIONS.

A check row planter has been patented
by Messrs. August F. Tiede and Jairus Wilcox, of
Preston, Iowa. Theinventioncovers a novel construc-
tion and combination of parts, the machine being in-
tended to space off the dropping of the seed to secure
accurate check row planting over uneven ground, and
to distinctly mark the earth so that the regularity of the
planting may be tested as the work progresses.

A farm gate has been patented by Mr.
Philip Ramminger, of Greenwood, Wis. It is so con-
structed that when the gate swings either way, a toothed
plate on the base of the posts intermeshing with a
toothed segment on the gate causes the outer end of
the gate to rise gradually, in such a way that it will
close automatically by the effect of gravity, the con-
struction being simple and the gate swinging very
easily.

A combined cotton seed planter and
fertilizer distributer has been patented by Mr. John I.
Boswell, of near Chase City, Va. The machine has an
opening plow, and is so constructed that the seed and
the fertilizer will be guided into the bottom of the fur-
row opened by the plow, the amount of fertilizer dis-
charged being easily regulated, with other novel
features, the mmvention being an improvement on a
former patented inventifm of the same inventor.,

OO
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MISCELLANEOUS INVENTIONS.

A pocket protector has been patented
by Mr. David J. Scott, of Ridgeway, N. C. It is a
novel form of cheap and simple device, to attach to a
garment without disfiguring it, for retaining the mouth
of a pocket in a closed position, preventing the falling
out of pencils, cigars, pocket books, etc.

A shirt has been patented by Mr.
William B. Brokaw, of Newburg, N. Y. This inven-
tion provides an improved mode of uniting the bosom
portions over the breast of the wearer, whereby the
fastenings may be readily and quickly detached, there-
by permitting the shirt to be conveniently washed, free
of any obstructions.

A vehicle for delivering coal oil, ete.,
has been patented by Mr. Charles H. Weygant, of New-
burg, N. Y. In connection with a vehicle adapted to
carry a tank or barrels is a pump, measuring tank, and
hose and reel, by which the liquid may be measured
and conveniently transferred to some distance, and
delivered above or below the vehicle.

A bookbinder’s gold cleaning and sav-
ing machine has been patented by Mr. John N. Ives, of
Brooklyn, N. Y. Wipers of soft rubber or other suit-
able material are employed, carried by a rotating frame
inclosed in a box or suitable casing to retain the par-
ticles of gold removed by the wipers, the invention
covering a novel construction, arrangement, and com-
bination of parts.

A chute for cleaning coal has been
patented by Mr. Peter F. Henigan, of Pittston, Pa.
This invention covers a novel construction and arrange-
ment of the longitudinal bars in a screening chute,
providing for the automatic clearance of the slate as
well as the culm, making the device a slate picker as
well as cleaning chute.

A composition of building material for
architectural purposes has been patented by Mr. Carl
Straub, of Syracuse, N. Y. It consists of glue, water,
boiled linseed oil, and muriatic and sulphuric acids, to
be used with calcined sulphate of lime and calcined
carbonate of lime, the compounding and use to be in a
specially prescribed way.

A fire escape has been patented by Mr.
John Dittrick, of Perth, Ontario, Canada. It has a
shaft with two drums, cog wheel, and fan governor,
and another shaft with cog wheels in combination with
a drum and two descending ropes, to be placed in a
building near a window frame, and operating so that
each descent serves to set the opposite rope ready for
another descent.

A hat holder has been patented by Mr.
Edmund B. Culver, of Great Barrington, Mass. It con-
sists of a spring strip, a hook, and an elastic band, the
latter serving as a connection between the strip and
hook in such way that the hat may thereby be suspend-
ed from the clothing of the person or from any fixed
support.

A guard for windows and doors has
been patented by Mr. Alfred Heath, of Jersey City,
N. J. It consists of a single wire formed into a series
of overlapping loops, with indentations formed at their
points of intersection, and with screw-threaded ends
and nuts, making an easily detachable guard for
windows and the like, to prevent children from falling
out, etc.

An air ship has been patented by Mr.
James M. Wheeler, of Fish’s Eddy, N. Y. It consists
of a boat with a mast, and aeroplanes fitted for bodily
movement on the mast, with wings adapted to open
and close as the planes are reciprocated, combined with
a cylinder containing expansive fluid nnder pressure,
with a piston and rod connections therefrom for oper-
ating the aeroplanes.

"A telephone has been patented by Mr.
Charles 8. Bell, of Columbns. Ohio. The invention
covers a multipolar magnet, composed of a permanent
magnet having a longitudinal bore, with a soft iron core
inserted therein, and an insulating cylinder of non-
magnetic material surrounding th. core, with a helix
surrounding the parts, in combination with the dia-
phragmof a telephonic instrnment, and is intended to
workinanyplaceand way wher a tel:phone connected
with a battery can be worked.

Business and Personal.

The charge for Insertion under this head One Dollar
a line for each ins.rtion; about eight words to a line.
Advertiserients must be received at publication office
as early as Thursdcy morning to appear innext issue.

Inventors’ and Manufacturers’ Exhibition, Boston.—
Parties having inventions for sale, r wishing to exhibit
their goods, address Chas. Babson, Jr., 24 Congress St.,
Boston, Mass. .

For Sale—A good paying saw manufactory business,
or a part interest. Address * 8aws,” P. O. box 73, New
York.

Power, 113 Liberty St., N.Y. $1 per yr. Samples free.

Get estimates from Christiana Machine Co., 206 North
4th St., Philadelphia, Pa., for shafting, pulleys, hangers,
and gearing before ordering elsewhere.

An A No. 1 patternmaker wanted. Steady work and
first class wages to a good man. Address L. C. & Son.,
P. O. box 773, New York.

Just Published.—A new and enlarged catalogue of
scientific books, furnished free of charge on application
by addressing Munn & Co., 861 Broadway, N. Y.

For Sale—Machine shop plant, in operation. Best
tools. Address Chas. W. Griggs, 175 Dearborn, Chicago.

Engines and boilers, 1 to 4 H. P. Washburn Engine
Co., Medina, O.

The Australian-American Trading Co., 20 Collins St.,
West Melbourne. Sole agencies for American novelties
desired. Correspondence solicited. Care of Henry W.
Peabody & Co., Boston.

The Knowles Steam Pump Works, 113 Federal
St., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue,in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Manfg. Co., 168 Lake St.,
Chicago, 111

Link Belting and Wheels. Link Belt M. Co., Chicago.

The Railroad Gazetle, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

Protection for Watches. .

Anti-magnetic shields—an absolute protection from all
electric and magnetic influences. Can be applied to any
watch. Experimental exhibition and explanation at
** Anti-Magnetic Shield & Watch Case Co.,” 18 John St.,
New York. F. 8. Giles, Agt.,or Giles Bro. & Co., Chicago,
where full assortment of Anti-Magnetic Watches can
be had. Send for full descriptive circular.

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

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the ScI-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles emvracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co.. Publishers, New York.

Woodworking Machinery of all kinds. The Bentel &
Margedant Co., 116 Fourth St., Hamilton, O.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions,etc. $100
‘‘Little Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating,etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty St., New York.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

Catalogue of books on civil and mechanical engineer-
ing, electricity, arts, trades, and manufactures, 116 pages,
sent free. F. & F. N. Spon, 85 Murray St., New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Pumps for liquids, air, and gases. New catalogue
now ready. .

Curtis Pressure Regulator and Steam Trap. See p. 45.

Cushman’s Chucks can be found in stock in all large
cities. Send for catalogue. Cushman Chuck Co., Hart-
ford, Conn.

Half interest in foreign patentsof an article of uni-
versal household utility given for cost of such patents.
J. D. H., 3620 Spring Garden St., Philadelphia, Pa.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city.

Veneer Machines, with latest improvements. Farrel
Fdry. Mach. Co., Ansonia, Conn. Send for circular.

Tight and Slack Barrel Machinery a apecialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.28.

Automatic taper lathes. Heading and box board ma-
chines. Rollstone Machine Co., Fitchburg, Mass.

Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton Iron Company, Trenton, N. J.

Lick Telescope and all smaller sizes built by Warner
& Swasey, Cleveland, Ohio.

Send for new and complete catalogue of Scientific

Books for sale by Munn & Co., 361 Broadway, N. Y. Free
on application.
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1. Plate in Colors of a Country House, in perspec-
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2. Platein_Colors of a Dwelling at Orange, N. J.,
with piuns, sheet of details, description, etc.

3. The Queen of England’s Cottage at Cannes,
with half page engraving.

4. A Twenty-five Hundred Dollar Cottage. Page
engraving, showing perspective, and floor
plans.
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plan.
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19. Mode of Raising and Repairing the old U. S.
Court House at Boston, with three engravings.
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by Prof. Gotz. Half page engraving.

21. Design for a Monument and Mausoleum to
Gen. Grant, by George Matthias; half page
engraving.
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illustrated. — Architectural ood Turning,
illustrated.—Ruling and Section Lining, illus-
trated.—Iron Ceilings, withillustrations,.—Rose
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with an engraving.—Planing Mill Construc-
tion, with diagrams.—Reservoir with Auto-
matic Valve, engraving.—How to make Good
Roads.—How to make a Cold Room for Eggs,
etc.—New way of building Concrete Walls
under Water.—How to remove Paint.—Em-
bossed Wood, how made.—Knotting, and Its
Uses.—Strength of Plaster of Paris.—Water
Back Explosions, —Stone Filters.— Experi-
ments in Drying Woods.—8hrinking of Sea-
soned Timber.—Cement Buildings.—The Acro-
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the world. Sold by all newsdealers.

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

e S —
INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

April 19, 1887,
AND EACH BEARING THAT DATE,

1

=y

12.
13.
M.
15,

[Seenote at end of list about copies of these patents.]

Aerial vessel, J. Neubrand............... cessecensese 361,442
Air box, cold, Short & Kellogg. . 861,457
Air ship, J. M. Wheeler....... ... 361475
Album clasp, W. Lowery 361,804

Alkaline phosphates, producing soluble, T.

Twynam......... tereeeeaieansannne eerecenenaes ... 361,656
Anchor tripping device, W. T. Oliver.. 361,539
Aprons, supporting band for, A. M. Morrison 361,537

Auger bit, C. H. IrwiD......cooviieniieneeennannes oo 361,522
Axle boxes, dust guard for car, W. 8. G. Baker....
Axle, car. C. S. Bates
Bag. See Tobacco bag.

Bag holder. A. H. Smith......... ceresersenreseninnsss 361,461

Ball. See Tube welding ball.

Bar. See Grate bar.

Bayonet. C. Schillo.......cccoevveenennnnnn., wereseen. 361,328
Beating-out machine, C. E. Holland.. . 861,628
Bedclothes fastener, J. D. Mitchell. ... 361,440
Bedstead, J. E. England..... ...coviviiiiiiininnnns 861,496

Bell and letter box, combined door, J. H. Pierce.. 361,448
Belt tightener, C. G. Lott 361,303

Berry box, E. M. Thompson.. . . 361,557
Bevel, miter, L. H. LeWis.....cceiieeteieiirnnnennns 361,532
Bicycle, L. B. Gaylor............... ereeess 361,280
Bicycle, Monnin & Filliez.........cccceiiiieeiennnnns 361,310
Bicycle backbone bending machine, Jeffery & Cot-
tle....... P . () K.2)
Bit. See Auger bit.
Bit brace, J. L. Osgood....... eeerecctetiesens sesaces 361,368
Bit stock, Cilley & Carroll.....cceceeieeveceeinoene... 361,488
Board. See Stove board.
Boiler. See Locomotive boller,
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Boilers, preventing incrustation of steam, H.
GreZR . coeerrvietinnatiiiisnssrnsenronsonsconnananses 361,281
Bolt cutter, J. R. Smith...
Bolts, machine for turning, E. P. Baville..........
B okbinder’s gold cleaning and saving machine,
B R -
Book holder L. C. Norris..... P 1 ) [
Books, cutting attachment for check, S. W.
Paine.... .
Boots or shoes, manufacture of, W. Damer
Boots or shoes, seamless upper for, Balcom &

Allen, Jr.....ccuuun.. F PP ) Y
Bottle holding attachment for stopper pullers, J.

1. Monahan.....ceeveiereieriniocinncennseecneees. 361,640
Bottle, siphon, C. De Quillfeldt. ... 361,400

Bottle stopper, D. S. Hitchcock.
Bottle stopper, L. 8. Hoyt.. . 861,417
Bottle stopper, E. H. RiC@...ccccoteeeeieccnareance. 361,647
Box. See Air box. Berry box. Packing box.

Tree box.

361,285

Box, A. Wuensch............... cose
Boxes, apparatus for bending and trimming

spring, C. O. Wilder........... seesss sccsvsssssene 861,340
Box clasp, C. Kunze....... . .

Box fastener, C. W. Beehler..
Box fastener, E. Schandein.....cocceeeeeecacnsnease 361,327
Brace. See Bit brace.

Bracket hook, O. 8.Judd ........... ceeesennne oeeees 361,634
Brake. See Car brake. Vehicle brake.

Brake block, Johnson & Rickenbacher............ 361,422
Bran and other articles, packer tor, 8. T. Lock-

WOOd (T).ee ceveennennnnnns Cieeestteteetinien s .o 10,827
Brick, paving, J. 8¢ott...c..oviiiriiinnenns ceeeees ... 361,829
Bricks, tc., machine for pressing and moulding,

R. Stanley........ T 361,464
Bridges, operating switches and signals for draw,

H. & C. R. Johnson...........ce.uuee vecesancannns 861,420
Bridges, operating switches, signals, ete., for

draw, Johnson........... cessene e seseceenes 361,419
Brush, blacking, D. J. Bigelow. 361,398
Brusher, win w, J. C. Flower .. . 361,584
Buckle, L. .l Frees........ccccccouuen ... 361,623
Buckle, harness or trace .R. B. Ashley........ N 361,258
Building material for architectural purposes,

composition of, C. Straub...... sececsssessaeniey . 361,601
Bung for beer kegs, ete., draught, Curtis & Hatch 361,618
Burial casket, Heuchan & Mason....... [ eeees. 361,518

Bustle, F. P. Marsh..............

. 361,432

Bustle, S. A. Munson. . 361,314
Bustle, T. P. Taylor.. . 861,336
Button, J. Costello................. ... 361,490
Button and fastener, F. A. Smith, Jr. . 361,462
Button, collar, G. H. Rose...... . . 861,84

Button fastener, A. Hall.........cooeeeneinnns ves oo, 361,410
Camera. See Photographic camera.

Can, See Sealed can.

Can opener, W. Phillips........cccoiiiiviiiiiiiiinnnn

Cap, M. Davis..... ........
Car brake, G. P. Campbell..
Car brake, J. F. Clark...... .
Car coupling, T. Andress...
Car coupling, F. T. McKenney.
Car coupling, W. T. Rodgers....
Car coupling, G. W. Smillie...
Car heater, J. M. Thayer...
Car wheel, W. W. Snow...........
Car wheels, machine for rolling, T. W. Bean. ...
Cars, motor mechanism for, F. R. Estlow..........
Carding machines, mechanism for reciprocating

the tumblers of, G. DAWSOD........euet ceeceeess 361,492
Cards, machine for stitching together Jacquard, -
W.V.Gee..ovvvriiiiiinnnnnnnes ceeeseiinnans oo 361,406

Carpet beater, A. Lyon ..
Carpet stretcher, M. ¥. Gutierrez......

Cash carrying apparatus, D. E. Kempster.......... 861,295
Cash carrying apparatus, elevator for, F. Pope.... 361,371
Casting tube heads, mould for, A. H. Raynal...... 361,373

Ceiling, wall, or panel, sheet metal, F. Mesker.... 361,438

Chair, P. Charbonneau. .....ccoeeeeiieeereciieccanens 361,615
Chimneys, device for cleaning, J. W. Gibson...... 361.502
Churn, I. L. Singer......... cseescecenes [TTTIrTN vesees. 361,458

Churn motor, M. E. Johnson.

..... 361,421
. 361,517
. 361604
... 361,839

Chute for cleaning coal, P. F. Henigan...
Cigars, device for packing, T. M. Wilson.
Clamp or press, G. W. Weaver...........
Clasp. See Album clasp. Box clasp.

Clay sharpening instrument, G. E. Treadwell...... 361,559

Cleaner. See Grain cleaner. Tube cleaner.

Clock and alarm for hotels, ete., combined, A. B.
Harford........ ... 361,511

Coffee pot, Cornish & MoOre............... ... 361,489

Coffeeroaster, spherical, L. R. Witherell. . 361,660

Coffee separator, F. W. Holbrook....... . 361,415
Collar fastener, horse, M. T. Hayes veees. 861,357
Collar, horse, W. W. Youmans........ ceeenes 361,342

Confectioners and bakers, dropper for, F. W. Mul

) A ... 361,318
Confectioner’s ornamenting funnel, F. W. Muller. 361,312
Converter, F. W. Gordon..... veetsesettiiianaaes e... 361,624
Cooler. See Lead cooler. :

Cop holders with wire, device for fllling, E. Gil-
... 861,501
361,644

Field.....cooceunennen cetessersrrscesiasennenasanane 861,583
Corset and dress protector, M. Dewey.. ... 361,494
Corset fastening, W. Mueller........cceceevveennnnns 861,593
Coupling. See Car coupling. .
Cremation furnace, Geronimi & Venini............ 361,407

Crosstie and means for attaching the rails there-

of, metallic, P. J. Severac...........c.o.uu. ... 361,330
Cultivator, P. P. Mast...... . . 861,307
Cultivator, C. A. Yont....... . 951,476
Cultivator, wheel, J. McGee (r)..... ... 10,828
Cutlery, manufacture of table, L. F. Dunn......... 361,620

Cutter. See Bolt cutter.
Dam, D. A. HOFt covvveinniiniennnnnnn. ceereenn ceees 861,200
Damper regulator, automaticeleetric, E. N. Dick-

L3 T4 A veeeenne eee.. 861,270

Damper, stovepipe, E. E. Lederle..
Decorticating machine, B. Thoens.
Die press, E. Jordan............

«eee 861,501
. 361,381
. 361,633

Die press, gang, J. G. Hodeson..... . 361,286
Dielectric composition, C. T. Crowell............... 361,347
Digger. See Potato digger.

Dish washing machine, D. B. Peck............. eeee. 361,320
Disinfectant, B. Laclaverie............ 361,636
vitching machine, open and tile, T. Danskin...... 861,348

Doll or puppet heads, manufacture of infrangible,
361,453
Doubling and twisting machine, P. Hebbelynck. . 361,588
Drills, manufacture of, W. H. SaWyer.......c.c.cceee 861,452
Drum, heating, D. 8. Richardson..... . 861,322
Dumb waiter, G. W. Cannon.... . 861,263
Electric current wires or cables, subway for, J.

MacFarlane.................... teetens seeseccsanes
Electric generators, fusible connection for arma-

tures of, J. W. Easton............. cereee eeeenss 361,218
Electric motor, J. W. Easton......... feeeeennanienes 861,274
Electrical conductors, branch conduit for, J. M.

(0 15) 7= feeveieeieienas ceveed eveneedin 361,265
End gate, wagon, Phillips & Alexander.... 361,870
Engine. See Rotary engine, Steam engine.

961,276
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Envelopes, banding, F. H. Richards
Evaporator, H. I.. Strong .
Extension table, H. J. Durgin.
Fabric. See Wire fabric. Woven fabnc
Farm and garden implement, D. P. Hewitt.
Farm gate, P. Ramminger,...,.
Faucet guard, H. Blake
IFaucets in vessels, device for adjustiug. G. W.
Harrixan....
Fence, C. F. Beebe........ eieseeccaeones
Fence loom, Felt & King.
Fence machine, wire, Watts & Cooper..
Fence making machine, W. H. McGrew.
Fence post, K. L. Fairchild......
Fence railing, iron, C. F. Palmer
Fence support, J. S. & G. H. Hume
Fences, apparatus for making wire and picket, l“

861,548
861,379
. 861,211

.. 861,519
361,444
361,609

ces .. 361,612
.. 361,480
... 861,583
... 361,561
. 361,308
361,497
. 861,542

. 861,291

861,362
Fences, tension device for use in making, A. N.
Caldwell.......... Ceseeeitenatertecteannaonae . 361,39
Fertilizer distributer, J. Follmer. . 361,403
Fertilizer distributing attachment for wagons, H.
Marshall........coiiiiiiiiiiiiiiiiiiiiiiiiieene, 361,433
Fertilizers, device for distributing, W. T. Pegues 361,543
Fire escape, J. Dittrick veee.. 361,550
Fireplace, Vesey & White . 361,657
Fish trap, T. Thompson ... . 361,470

Floor, fireproof, J. Jameton. . 361,361
Fog signal, E.E. Mann .. .cccceeiirenieciocnncennnes 361,430
Fork. See Hay fork.

Frame adapted for use with various machines, E.

Furnace. See Cremation furnace. Revolving
furnace.

Furnace doors, device for opening and closing,
W. M. BOWIIAD. . . eeutennneeaenssineecannneonmnnns 361,304

Furraces, vapor pan for hot air, J. P. Schaﬂ‘er
Gauge. See Saw table gauge.
Gas, apparatus for manufacturing heating and
illuminating, Myers & Altice......cccveeviiennnns
Gate. See End gate. Farm gate.
Gate, B. B. Eddy
Gate, K. Skeen
Glass, etc., machinery for polishing, P. Bernard.. 361,482
Grain binder, C. Colahan .
Grain binder, H. E. Pridmore.
Grain cleaner, J. M. Hendershot.................... 861,413
Grain tally, Bellaire & Bousha
Grappling tool, Chapman & Eustice
Grate bar, J. Christie.................
Grate shaker, Clark & Haynes...
Grater, vegetable, M. D. Platner..

. 861,551

. 361,345
. 861,595

Grinding mill disk, J. S. Ash 361,252
Guard. See Faucet guard.

Hanger. Sce Telephone line hanger.

Harness loop, M. E. Lasher............ccoeeeeee weees 361,581
Harrow, W. L. Hargroder........cocceeeieererecannns 361,284
Harvester, corn, G. G. F. & J. E. Boswell 361,483
Harvester gearing, J. F. Steward........

Hat felting machine, Grant & Brush..

Hat holder, E. B. Culver....... ........euu.

Hats, machine for blocking and shaping, R. Eicke-

Hay fork, G. M. Ross..

Hay rake, horse, W. P. Prall

Head rest, G. M. Kazanjian..

Heater. See Car heater. Hot air and steam heat—
er. Water heater.

Heater, J. M. Thayer

. 361,380

Heel forming machine, Hodge & Pratt..... . 361,414
Heel protector, I. R. Sanford................ . 861,32
Hinge, concealed flush, A. M. Crawford.. . 861,268
Hoisting apparatus, J. W. Seigh (r)..... 10,829
Hoisting machinery, C. W. Hunt....... oo 361,418
Holder. See Bag holder. Book holder. Hat
holder. Pen or pencil holder. Pencil holder.

Staff holder. Stereotype plate holder.
Hook. See Bracket hook.
Hook, R. W. Jones.. . 861,524
Horseshoe, J. Kress . 861635

Hot air and steam heater, combmed W.H Dens-

. 361,59
. 861,204
. 361,587
. 361,402

Indicator lock, F. A. Jillson.............
Induction apparatus, electrical, M. H. Gro:
Inhaler, Dunham & Burnham
Jack. See Lifting jack.
Jars, closure for, J. Petit
Jewelry, J. Bulova .
Journals, manufacture of lubricating, C. Parmen-

12 PN e... 361,318
Key. See Watch key.

Lace, etc., machine for clipping, Willcox & .

Range.....ccciivve civiiiniiiiiiiitenienieans ceneee 361,563
Ladder rails, machine for dressing and forming,

J. H. McCully..
Ladle for molten metal, C. J. Donovan
Lambrequin, curtain, and shade support, adjust-

able,J. A. Hatcher...........covivvnnnnnniiiinen.
Lamp, F. Rhind.........cccooinanaais
Lamp, electric arc, G. A. Wiese....
Lamp for use in mines and other places, safety,

M. Settle........ ...... .. 361,455
Lamp, hanging. F. Rhmd .. 361,546
Lamp post. M. N. Diall...... .. 361,495
Lasting machine, C. H. Kelley......... ... 861,363
Lasting machine, S. N. Washburn.... vees 361,473
TLathes, driving dog for. G. T. Reiss. .. 361,648
Lead cooler, white, A. K. Johnson. . 361,590

. 361,869
. 861,610

Lifting jack. J. Wilson .. ...... .. 361,564
Lightning rod, C. F. Hill.......... .. 361,520
Limbs, tendon for artificial, G. R. Fuller........... 361,405
Lock. See Indicator lock. Nut lock. Seal lock.

Lock, nut, F. H. Howes . 861,289

Locomotive boiler, Wootten & Bell ... .. 361,661
Locomotive, compound, A. Von Borries............ 561471
Looms, pattern chain for, 1. P. Cornog. ........... 361,616
Looms, picker stick and shuttle cushioner for, J.

. 361,444
361436
. 361,642
. 361,305
361,292
861,372
.. 861,637

Lubricator attachment E. McCoy.

Malting machine, G. Parker..

Marine motor, F. Luchini......

Measure, tailor’s, H. A. Jackson.

Mechanical movement, G. Potts.

Metal wheel, J. R. Little,

Meter. See Rotary meter.

Mill. See Roller mill.

Mirror, P. Wiederer...... sesessetannens IETTTIT

Monument, grave, A. G. Brandner

Motor. See Churn motor. Electric motor.
rine motor. Velocipede motor.

Mower, W. R. BAKeT.....ccoeiiiieninininenneennnnens

361,386
861,259

361,607

Mower or reaper attachment, F. W. & M. Seidle.. 861,552
Music boxes, zither attachment for, E. Sueur. ... 361,654
Musmal instrument. mechanical, C. A. Kuster,

361,299, 861,300
Musmal instruments, bow for, D. Nettekoven.. .. 361441

Nest hen’s, T. W. Russe]l
Night soil, appara.tus for treating. R. W. E.
Maclyor............. .
Nursery and sewing table, J. Conn..
Rutlock, G. Heffner......ocoeeitinienns

861,651

361,367
. 361,267
cereevens 361,516

Organs, swell for pipe, H. D. Wilkins............... 361,562
Packing box and exhibiting stand, combined, D.
M. Somers

.. 861,652
. 861,521
.. 861575
. 361,260

Packing, piston, S.Ide..
Pail or barrel cover, J. M. Bulkley..
Pantaloons stretcher, G. Brinton.
Paper fastener, E. H. Middleton. . 361,439
Paper roll, wrapping or toilet, 8. Wheeler.......... 361,603
Patterns, meckanism for transferring, 1. Marks... 361,431
Pen, fountain, D. C. Demarest..... ..c.ciceevvennnns 361,493
Pen, fountain, C. W.Taylor.. .. 361,468
Pen or pencil holder, S. J. Merrick. . 861,535
Pencil holder, O. T. Fleming.. .. 361,583
Photographic camera, S. ng [PPPP . ool 361387
Photographic cameras, plate holder for, S. sz 861,388
Pianos, stringing, C. 8. Weber..........c...c.ooeut 361364
Pipe bending machine, G. B. Brownson.. .
Pipe couplings, manufacture of, J. T. Hambay ...
Pipe, device for bending, E. O. Daniels......
Pipe fittings, making, J. 1. Hambay.... S
Pipe wrench, 8. J. Benson.... .+ 361,258
Pipe wrench, Degnan & Bennett... 361,579
Pipes, forming screw couplings for, J. T. Hambay 361,508
Planing or moulding machines, presser bar for

. 361,507

WOOd, W. H. GTay..ccvvuuuuiiiiiiinians connnnnn 361,506
Planter and fertilizer distributer, combined cotton

seed, J. I. Boswell..... teeeesseceseteacasennasanee 361,484
Planter, check row, Tiede & Wilcox................ 361,558
Planter, check row corn, Chambers & Kaylor...... 361,613

Planter, corn, W. H. Babcock......
Plantern, corn, W. H. Southwick.
Plow, W. F. Leslie............ ceees
Plow attachment, M. J. Dalrymple.
Plow, sulky, I. W. Beckwith...
Pocket protector, D. J. Scott.
Post. See Fence post. Lamp post.

.. 861,254
. 861,463

.. 361,257
361,454

Pot. See Coffee pot.

Potato digger, H. Strait....... teesees sessescee senees 361,335

Press. See Die press.

Printing machine, J. T. King.......cccouueen.. ceeeee 861,423

Printing machine, two feed single cylinder, G.
NEeWSUI . ceteiir tities veneeeeaione aansnnnnnns e 361,638

Printing machines, delivery mechanism for cylin-
der, C. H. Campbell
Printing machines, sheet

. 361,262

elivery and foldmg

mechanism for, W. Seott......ccceeiiiiiiiiinnns 861,376
Propelling and steering vessels, J. F. Sargent..... 361,549
Protector. See Corset and dress protector. Heel

protector. Pocket protector.
Puller. See Stump puller.
Pulley, friction clutch, J. E. Hunter. .. .
Pulley, grooved, E. P. Baville...........c....ouue
Pulleys to shafts, device for securing, F. Rochow. 361,823
Pumps, ete., air chamber for, T. J. Rider.. .. 361,649
Punching machine, E. P. Baville........... .. 861,570

Radiator or heating drum, D. S. Rlchardson. 361,34
Railway signal, A. G.. Cummings .. 361,617
Railway signal, D. Tapley...c.ccceeieiieniinens cones 361,467
Railways, equalizer for cables of cable, W. H. H.

SISUIM . et eiiiieiitiiiannaiiaiiiieses tenrananne . ... 361,378
Railways, grip for cable, R. S. Belisle .. ....

Railways, switch for three-rail, W. B. Mack
Rake. See Hay rake.
Razor, safety, C. H. Shaw
Regulator. See Damper regulator.
Rein guide, S. Ward.....ccceevviiiinnnnreeeeeennnnnns 361,472
Remedies to seat of disease, conveying, A. J.

1) (241 T3 . 361,599
Revolving furnace for chemical processes, J.

D BT 7Y I 861,429
Rivet, M. Arnold............ ... cetsenscensatcncnnane 861,390
Rod. B8ee Lighting rod.

Roller mill, J. Walker.....cceeeviiieieeennnns . 361.883

Roller mills, feed regulator for, J. & J. B. Holgate 361,416
Rolling wire rods, E. 8. Lenox... . 361,591
Rotary engine, H. S. Perkins 861,447
Rotary meter, W. G. Kent. 361,529
Rudders, means for attaching aud control ing

jury, R. Fleming......c.ooiviiie oee conennannnnns
Saccharine liquids. etc., sheath for filtering bags

for, B. Muench.............. .. 361,504
Saddle, harness, G. B. @riggs 861,282
Safe, D. O. Paige.......... Ceeees ... 361,540
Safety deposit and similar boxes, frame work for,

Salter, stock, T. Ferguson.
Sand paper head, J. Davis.
Saw setting device, J. M. Flower..
Saw table gauge, H. A. Wolfram
Saws, device for sharpening, Boughton & Snldow. 861,485
Saws, uniting the ends of band, C. Miller... ...... 361,536
Scales, electric signal for weighing, E. S. Enyart.. 361 215
Screen, F. Stork.
Screw cutting machine, E. P. Baville.
Seal lock, L. MaSOD....ccceeieeeennnanns
Sealed can, hermetically, Hannigan & Miller.
Seam, metallic, C. Dauwalter..........ccev voeaennn
Seeds from cucumbers, machine for extracting,

F.M. Bowell ........ Seeeet deiieieeeiiessanaes ae

361,344

Separator. See Coffee separator.

Sewerage system for buildings, C. H. Shepherd . 361.456
Sewing muchine, R. 8. Looker .361,426 861,427
Sewing machine shuttle, J. Tripp....... ... 361,337
Sewing machine shuttle, Tripp & Garvie.. . 361,338

Sewing machine trimming attachment, P. Dlehl .. 861,401
Sheller. See Corn sheller. -
Shirt, W. B. Brokaw..
Shutter worker, C. S. Kempton
Signal. See Fog signal. Railway signal.
Signaling through submarine cables, method of
and apparatus for, M. G. Farmer
Sled, bob, E. Warsaw.......c.ce.oiiiiiians
Snow, machine for cleaning railway tracks of, J.
M. Hendershot
Soda by ammonia, process of and apparatus for
the manufacture of, H. Frasch..................
Soda by the ammonia process, manufacture of,
H. Fraseh......... cesseccnn. teeeeerieiaaeee weee. 861,355
Sofa and bed lounge, J. P. Ml]ler ......... ... 361,639
Spectacle bridges, cushion securing device for, G.

861,622

WoWellS.. eeeiieiiiiiiiiiiiiereenneenaeranaeens 361,385
Spinning machines, spindle support for, W.
Hinchliffe.....ooovieiiiiiiiiiiiniiiiiiiiiies cinee 861,359

Spinning. spindles, bolster for, Buttrick & Flan-
ders ... 361,611
Spring, S. A. Kilmer . 361,298
Sprinkling apparatus, G. F. Jaisle. . 361,293
Staff holder, J. Husband......... . 361,630
Stamp affixing device, I. Randall . 861,450
Stand. See Wash stand.
Steam engine, A. Rosenkranz
Steam engine, I. A. Turner,
Steel, apparatus for manufacturing, B. Bayhss,

.. 361,698
. 861,602

. 861,256
Steel plant, V. O. Strobel....... . 361,658
Stereotype plate holder, W. P. Martin. . 361.806

Stool, folding, E. H. Forssell.....
Stool, folding pocket, G. M. Kazanjian
Stopper. See Bottle stopper.

Store service switch, D. H. Rice................
Stove board, J. R. Gullen ceee . 361,409
Stoves, foot warmer for, S. A. Hnrryman . 861,412
Stringed instrumeunts, bridge for, M. W. Whlte « . 361,659

. 861,219
. 361,627

. 861,374

361,487
. 861,500
. 361,398

.. 361,366
. 361,578 |

Stump puller, G. R. Ives .. 861,631

Sugar in blocks, apparatus for the manufacture
of, T.C. A. Carre............ . 861,396

Surgical implements, handle for, F. Nuessle.. 861,316

Switch. See Store service switch.

Switch and signal interlocking apparatus, J.T.

HAMDAY ..o oveerrrnieriniiiessssnsesrsssaasnes oo 361,610
Table. See Extension table. Nursery and sew-
ing table.

361,461

Tag and tag fastener, J. S. Rathbone...............
Telegraph circuits, calling apparatus for, J. W.

Telegraph, duplex, Larish & Maver, Jr..
Pelegraphy, duplex, G. W. Gardanier...
Telephone, C. S. Bell

Telephone line hanger, mechanical, C. W. Lord... 861302
Telephone, mechanical, M. Garl.................... 361,499
Tent, folding portable, C. GTray....qcceeeuennn.. eee.. 661,505
Tetrazodiphenyl chloride with resorcin, combina- .
tion of, P. Friedlaender......covevvervunsss voees 361,404

Tie. See Cross tie.

Tile laying machine, J. McMullin ...
Tile, roofing, E. C. Lindemann.....
Tobaceo bag, W. J. Cussen
Tonic, nutritive, W. Henley..
Tool, combination, A. Patterson ....... 861,446
Torpedoes, apparatus for launchmlz, E. Kaselow-

Torpedoes, automatlc brake apparatus for, E.
Kaselowsky.
Toy, C. A. Bailey.
Trap. See Fish trap.
Tree box, J. Donaldson
Tricycle, S. C. Ellis.........
Truck, fire, O. R. Olsen..
Truck, rock and earth, C. A. Anderson....
Tube cleaner, I. A. Woodbury
Tube expander, J. A. Giles.... .
Tube welding ball, S.J. Adams .
Twisting machine, H. Renard.....
Underground conduit, I. Paxson......
Valve, balanced slide, W. W. & J. B. Primm......
Valve, balanced slide, A. Thomson......... ...
Vault, grave, D. N. Stinson.
Vehicle brake, J. H. Irwin. .
Vehicle for delivering coal 011 etc C. H. Wey-

361477

361,508, 361,504
..361,665 to 861,569
... 361.544

. 361,319
. 361,647
. 361,382
361,466

361,474

Vehicle, two-wheeled, H. G. M Howard.. ... 361,288
Vehicle, two-wheeled, C. W. Noyes..... ... 861317
Vehicle, two-wheeled, W. D. Rumsey ... 361,325
Velocipede, C. Kramer...... ....... . 861,530

. 861,341
. 361,533
. 861,500
. 861,445
... 861,600
361,297

Velocipede motor, J, Witt...
Veterinary lancet, I. C. Little....
Violin tuning peg, J. H. Gardner..
Vise, J. Parkinson........ccccoooiinie
Vise and drill, combined, E. C. Strange.
Wagon dump and elevator, J. 8. Kidd..

Wash stand, J. J. Graf................. . 361,585
‘Washing machine, A. W. Chamberlin . 361,612
‘Washing machine, A. L. Montague. .. . 361,311
Watch dust band, D. Druen....... . 361,625
Watch key, G. Hoffmann . 361,627

Watch key and chain bar, combined, S. L. Swasey 361,656
Watch, stem winding and setting, Wheeler &
BAIDIET .. vveuueuuness sotereeniesennasnancasens oe.. 361,658
Watches, pendant stem for, H. Rohrdantz......... 361,597
Water closets, flushing apparatus for, J. E.

10,826
Water heater, Helm & Sweaney . 861,516
Water wheel, J. S. Teed... congii.. .. 361,656
Wheel. See Car wheel. Water
wheel. ’
Windmill, J. C. C. Smith .. 361,555

Windows, and doors, guard for, A. Heath.. . 361,514
Wire cloth, wire netting, etc., galvanizing-and tin-
ning, B. SCArles....cccieeiiiiiiteiiettiaieniane .
Wire fabric, D. C. Stover..........cceee oo
Wire making, mill plant for, E. S. Lenox.
Wood working machine, F. M. Caler....
‘Woven fabric, R. H. H. Hunt....... RN

861,550
. 361,334
. 861,592
. 361,261
. 861,360

Wrench. See Pipe wrench.

Wrench, Hookey & Reiter.ceceeeiiiiiienanns . 361,287
Yarns, etc., making worsted, D. E. Coe.......... ... 361,26
DESIGNS.

Carpet, H. Horan..... 17,258 to 17,268

Carpet, E. G. Sauer.... 17,271 to 17,274
Radiator, L. H. Prentice.. veenan. 17,270
Sleigh body, O. Unzicker.. .. 13,215

Spoons, etc., ornamentation for the handles of, W
Wilkinson ........... . 17217

Suspender end, W. F. Osborne 17,269

Wagor. body, 1. P. Walden.............. ereeenss 17,216

.TRADE MARKS.

Chains, watch, A. Kohn & Co
Cigars, F. K. BOWers.....cccccvvveennnn.. ...14,288 to 14,292
Cotton and woolen fabrics, China and Japan Trad-

ing Company..
Disinfectant, ba.lls of medicated, Harford &

Reeves..
Fishing tackle, A.G. Spa.ldiug & Bros.
Flour, N. Gregg.......-
Liniment, M. M. Lagrant. .
Lubricating compound, Kearney & Hoffman........ 14,309
Medicine for the prevention and cure of hog

cholera, Bragdon Manufac¢turing Company..... 14,293
Medicine, liquid proprietary, Evans Chemical Com-
14,305
Oils, lubricating, Bliven, Carrington & (‘o . 14,287
Paper and envelopes, note, G. B. Hurd Co. . 14,808
Perfumery, Younyg, Ladd & Coffin.. . 14,318
Silk and half silk goods, E. Nlepmann & CO . 14,301
Silk and part silk goods, E. Niepmann & Co.. . 14,300

Tobacco and cigars, manufactured, S. B. Minnich 14,299

Tobacco, cut smoking, ¥. B. Case............cuuenn. 14,24

Tobacco, fine plug and twist, Wemple, Ellerson &
14,303, 14,304

Tonic preparation based on extracts of malt and
hops, P. Best Brewing Company .o 14,311
‘Whisky, C. Goldsborough............. .o 14,297
Wine,G. L. Wolf.eo.evvinrinnnnne ... 14312
Wines, champagne, Chandon & Co... Ceseeneen . 14.29%

A Printed copy of the specifications and drawing of
any patent in the foregoing list, also of ary patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canandian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, prov1ded they are simple, at a cost of $40
each. If complicated, the cost will be a little more. For
full instructions address Munn & Co.; 361 Broadway,
New York. Other foreign patents may also be obtained.

© 1887 SCIENTIFIC AMERICAN, INC.
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lmproved crow Cutting

LATHES

Power

Drill Presses, Chucks, Drills,
Dogs,and machinists’ and amae
teurs’ outfits, Latkeson ¢rial. § \
Catalogues mailed on application \
165 W, 2d St., Cincinnati, O

EXCELLENT BLACK COPIES of anything written of
drawn with a y Pen (or Type Writer) by the Patent
Only equalled by

Lithogmphy.
Specimens Free.

AUTOCOPYIST CO., 3 Thomas Street, New York.

Edward P. Thompson, Solicitor
of Electrical Patents, 3 Beekman
Write for testimorials and instructions.

ELECTRICAL,

Street, N. Y.
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ELECTRIC CONVEYORS.—DESCRIP-
tionof two ingenious systemsfor the electric carriage
of small packages. Illustrated with13engravings. Con-
464. To be had at this office and from

Price 10 cents.

all newsdealers.

GERSOLL ROCK DRILL CO.,
10 PARK PLACE, NEW YORK.
Improved ‘““Eclipse’’

ROCEK DRILLS,

For Mining, Shaft-
Sinking, Quarrying, ubmarine
drilling, and for allkinds of rock ex-
cavation.

Tunneling,

¢« Qtraight Line” ATR COMPRESS-
ORS, Boilers, Steam and Horse Power

= Hoists Klectric Blasting Batteries
and General Mining Machinery,
ﬁ—é Send for full descriptive Catalogue,

Print Your Own Cards!

Press $3. Circular size $8. Newspaper size $44
Type setting easy, printed directions. Send
i 2stampsforlist presses, type,etc., to factory.

*KELSEY & CO., eriden, Conn.

SETS OF CASTINGS OF

MODEL ENGINES

PLANING AND MATCHING MACHINES.

D

“Tuo)) ‘UOTMION

*X°N 18 £320017 60T DUB
0D ¥ SYADOYd ‘g

Special Machines for Car Work, and the latest xmproved
Wood Working Machinery of all kinds.

STEAM ENGINES.

Horizontal and Vertical.

/ Dr edging Machinery,
: Flour, Powder, Slate and
g¢ Flint Mill Machinery, Tur-
bine Water Wheels.

YorkMfg Co., York, Pa. U. 8. A.

IIIIE'I‘ 'Fol.'l'g.;.' ‘g'v
& Pg ress ;
il & Parkr Freis Gy

Branch Oﬂice and Factory, 203,205 & 207 Center St N.Y.
Lists sent.
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Bridge Store No. 16,
Frankfort Street, N. ¥.

Cutters, and La=
bor Saving Tools

Fine Taps and Dies, Bolt

- PERTECT SCREWS AT A S\NGLE CUuYT
Wiley & Russell Mfz Co., Greenfield, Mass.

To Business Men.

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. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. business man wants something
wore than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertisin tg agentd influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in waica you decide 1t is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger eommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

dress
MUNN & CO., Publishers,
361 Brondway, New Yorl,

Edco System

Of Arc and Incandescent Lighting.
Electric 1.ight and Power
Motors,Dynamos, I.amps, and Batteries in all varieties,
Flectro- -Dynamic Co., £24 Carter St.. Philadelphia.
W.W. Griscom, lesulllng‘ Electrvical Engineer.
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The Best and Most Oo-mplete Book on Elemuewaurw in

Wakl's Salray s i Moy

RECEN 'l‘L Y PUBLISHED.
Gnlvnnoglnsllc Manipulations, A Practical
Guide for t Gold and Silver Electroplater and the
Galvanoplastic Operator. Comprising the Electro-De-
f)osmon of all Metals by means of the Battery and the
ynamo-Electric Machine, as well as the most approved
Processes of Depositions b{l&mple Immersion, with de-
scriptions of Apparatus, Chemical Products employed
in the Art, ete. Based ely on the ** Manipulations
Hydroplastnques” of Alfreg Roseleur, By William H.
‘Wahl, Ph.D., (Heid.), Secretary of the Franklm Instx-

tute, Illustrated byissengmvmgs 8vo. 656 p:
(‘Iolll, 87.,)0

%_ mail, free of postage to any address in the worl
A full descriptiveand illustrated circular of the above
wwork sent free of postage to any one who will a

l?'Ou'r Catalogue of Practical and bcw'nm!c Books 96
pages, 8ro. and our other Catalogues and Circulars, the
whole covering every branch of Science applied to the
wntfree and free of ﬁostage to any one i any part of the
world who Jurnis address.

HENRY CAREY BAIRD & :CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut 5t., Philadelphia, Pa.

The Tochno-Ghemioa] Reseinh Book:

mic nt Book.

The Techno-Chemical Recei t Book.

Containing Several Thousand Receipts.

Latest, most Important, and most Useful Discoveries in
Chemical Techuo]ogdy and their Practical Application
in the Arts and Industries. Edited chiefly from the
German of Drs. Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller, and Heinzerling, with additions by +4
WilliamT'. Brannt, Graduate of the Royal Agricultural
College of E dena, Prussia, and William H. Wahl.

D. (Heid.), Secreta.ry of the Franklin Institute, Phila”
delphia, author ot ** Galvanoplastic Manipulations.” TI-
lustrated by 78 engravings, in one volume, over 50 pages,
Pmo, closely printed, containing an immense amoun
and a great variety of matter. Elegantly bound in scar-
let cloth, gilt. Price $2, free of postage to any address in

worl

¥ A circular of R ahowmg the full Table of Con-
tents of this mportand Book. sent, by mau Jree of postage
%ﬂ/ym in any part of the World who will furnish his

HENRY CAREY BAIRD & CO,,
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. S, A.

SCIENTIFIC BOOK
CATALOCUE,

JUST PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
lnmled tree to any address on application.

MUNN & C©O., Publishers Scientific American,
361 Broadway, New York.

CHARTER'S GAS ENGINE.

The safest, most reliable and economical Motor in
existence.

Independent of Gas Works and Machines.
2t0 % H. P.

So it can be used anywhere.

Makes its Own Gas
AT COST OF ABOUT
65 cents per M. Feet.

A Saving of 25 to 85 cen
guaranteed over all otl er Gas
Engines.

Chicago Agent: H. H. LATHAM,
Monroe Street.
New York House: 112 Liberty
Street.

Williams & Orton Mfg. Co.

P. 0. Box 148. STERLING, ILL.
chialand Lung

oo“s“MP I Io AFFECTIONS

surely cured. We have been successful in treating over
ten thousand cases, and to convinceall of the efficacy of
our remedies we will send sample bottles free with treat-
) and du-ectinns for home treatment. Give express
office. DR. NOETLIN& & CO., East lampton, Conn,

CURE "2::DEAF

THE
PECK’S PATEN’

novxn CUSHIONED EAR DRUMS Perfeetly
Restore the ﬂuﬂn', rform the work of the nagura |
dmm. Invisibl can!o ble and always in tion. All
heard distmc ly. Send for
muatrated book wit:h teshmonmls FREE._ Addressorcallon
F, HIBCOX, 883 Broadway, New *York, Mention this paper.

l L E Instantrelief. Final cure and never

m retuarns, Noinaelicacy. Neither

knife, purge, sulve or suppository. Liver, kidney

and all bowel troubl 11 —cur-

ed like magiec. Sufferers w111 learn of asimpleremedy
free, by addressing, J. H. REEVES, 78 Nassau St., N. Y.

Patents 10 Brazil and Mexico.

Until quite recently, considerable diffi-
culty has been experienced by inventors
in obtaining patents in both Brazil and
Mexico. The requirements of the officials
of these countries caused much bother
and delay, and the expenses of a patent
corresponded therewith.

But there no longer exists that trouble
and delay in obtaining patents in either
country. The proprietors of this paper
have perfected arrangements With resi-
dent professional gentlemen in both

co

Throat, Bron.

Americam,

301

\PIPE COVERINGS

Made entirely of ASBESTOS.

Absolutely Fire Proof.

BRALDER PACKING, MILL BMRD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES.
CHALMBRS=-SEPENOCOH ©o., FooT m. 8STE S7T. N. Y.

PU LEYS, HANGERS
FRIOTION CLUTCHES:

PROGRESB MACHINE WORKS,
. & F. BROW IV,
4.4 Pa.rk Place, N. ¥.

LEGS _&-ARMS,

WITH RUBBER HANDS AND FEET.
TheMost Natural, Comfortable & Duratle,
Thousands in Daily Use.
New Patents & Important Improvements.
U. S. Gov't Manufacturer.
IIl.Pamphletof 160 Pages SENT FREE.
A. A. MARKS,

701 Broadway, New York City.

GOLD MEDAL, PARIS, 1878,
BAKER'S

Broakfast Cocoa.

Warranted absolutely purée
Cocoa, from which the excess of
Oil has been removed. It hasthree
times the strength of Cocoa mixed
with Starch, Arrowroot or Sugar,
and is therefore far more economi.
B cal, costing less than one cent @
Y cup. It is delicious, nourishing,

[ I} strengthening, easily digested, and
,1. admirably adapted for invalids as

well as for persons in health.

Sold by Grocers everywhere.

W. BAKER & C0., Dorchester, Mass,
AGENT

WANTED (Samples FREE) for
Dr. Scett’s beautiful Electric Core

sets Brushes, Belts, Etc. No
risk, quick sales. Territory given, satisfaction guaran-
teed. DR SCOTT, 843 Brondway, N, Y.
PATENT
BELT LACE
GUARD.

SCIENTIFIC AMERICAN
MENT. An

SUPPLE-
desired back number of the S8CIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

i ENGRAVING FOR ALL ILLUSTRATIVE AND
' - ADVERTISING PURFOSES

PEGIAL MACHINERY

For Grinding and Polishing
Manufaetured by The Somersworth Maehine Co.,
E. R. WaAaARE, Agt.,
154 Lake Street, CHICAGO.
‘Write for Circulars.

BEFORE YOU BUY A BIGYGLE

OR GUN send stamp to A. W. G

Dayton, Ohio, for new and secon d—hand
rice list. REPAIRING AND NICKELING.

SECO HAND BICYI Ing.s

< ES, G
and REVOLVERS taken in EXCHAN

Manufacturing Property for Sale,

Good water power, about 150 horse power. One mile
from depot, direct communication with New York and
Boston. Buildings of stone, 325 feet long and 45 feet
wide, in perfect repair, 135 feet, three stories, 90 feet, two
stories. 100 feet, one story. Separate boiler room 40x50.
Two 100 horse power boilers. Two steam engines, one
75 and one 12 horse power. Fine paper machinery. Sup-
erintendent’s house and 50 acres of land. For particu-
lars, address
'IHER()N BUTTERWORTH, Morristown, N. J,

No manufacturer using fast running belts can afford
to do without this useful device. Patent for sale. Ad-
dress, W. D, SCOTT & C(

Deuver, Colorado.
ABGENTS

WANTED. Sample free.

ST AND-
ARD NOVELTY CO.

Salem, Mass.

Water Wheels New and Second Hand

Address FLENNIKEN TURBINE CO., Dubuque, Iowa.

WANTED TO MANUFACTURE.,
Patented articles of useful Woodenware and Furni-
ture combinations. Address J. M. H,, P. O. Box 773,
New York City. -

EDISON MACHINE WORKS.

SHAFTING DEPARTMENT Couplings, Hangers Shaﬂmg, Pulleys.

'OR CATALO

Salesroom, 19 DEY STREET. New York.

and Boilers for every possible

HOISTING ENGINES ™. & "

LIDGERWOOD MANUFACTURING C0., 96 LIBERTY STREET, NEW YORK.

Shafting and Gearing, Textile, Machinery,

ELEVATORS, ETC.

THOS. WOOD & CO.
22d and Wood Sts,,
Philadelphia, Pa.

WITIHERBY, RUGG &, RICH A RDSON. Manufacturers
of Patent Wood ‘Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupled
by R. Ball & Co., Worcester, Mass. Send for Catalogue.

PROSPECTING MINERAL LANDS A SPECIALTY.
CYLINDRICAL SE! OR CORES OBTAINED THE WHOLE
S DISTANCE BORED ARTESIAN WELLS
BOREL ROUND AND STRAIGHT
ADM!TT'NH
INT N PRO J

QVZL OF HOLE THAN RY ANY
OTHER PROCESS

GIVEN AND-CONTRAC

‘PENNSYLVANIA
DIAMOND DRILL CO.

BIRDSBORO PA .
MANF TRS.0F DIAMOND DRILLS
FOR ALLRKINDS GF
— ROCK BORING. —

SHEPARD’S NEW %60
Screw-Cutting Foot Lathe.

Foot and Power Lathes, Drill
Presses, Scroll-saw  Attach-
ments, Chucks. Mandrels. Twist
Drills, Dogs, Calipers, etc.

Tathes on trial. Lathes on
payment.

Send for catalogue of Outfits

Gap Lathe, $1%5

countries, Brazil and Mexico, which en-
ables them to obtain patents within
reasonable time and at reasonable cost.

These two countries embrace an enor-
mous area of territory, and makers of im-
proved machinery and implements are
now finding a market for their products
in those countries.

The cost need no longer deter inventors
from obtaining patents in either Brazil
or'Mexico.

For further information address

MUNN & CO.,
Proprietors SCIENTIFIC AMERICAN,
361 Broadway, New York.

for Amateurs or Artisans.

AddressH L.Shepard. Agent, 134 E. 2d 8t.,Cincinnati, 0.

SHOULD LEARN

How to Use Loose Palleys. |

Useful information on this subject
fl is given in our ‘‘Catalogue No. d5.””
- - Sent free to any address.

VAN DUZEN & T1FT, Cincinnati, O.

EVERY USER OF MACHINERY | m

il

GS

Lt

HAR F"‘?D CONN

FOR SALE. THE ADAMSON CO.,
Putent Solicitors, Muncie, Ind.

PATEN

CEO. W. MARBLE; Sole Manu-
facturer of THE ACME WRENCH,

The best made, all steel, and warranted, § sizes.
28 to 82 South Canal Street, Chicago, U. 8. A.

FOR SALE o= TO LET

The three new superb four-story brick and terra-cotta
houses, South side of President Street, above Eighth
Avenue, the most sightly, 1ealthy, and choicest location
in Broo'klyn Iv to HIL1 SHA , 216
FIFTH 'AVE BE, BROOKLYN, or Watchman
on the premlses.

saLEtVALUABLE COAL MINE

Includin, tlpgle railroad tracks, rolling stock, general
store, miners’ houses, ete. Located in the Pittsburgh
Seam, along the Kanawha & Ohio Railroad and Kana-
wha River, about 250 miles from Cincinnuti. For par-
ticulars address CHAS. F. WINDISCH, Clncinuatl 0.

FOR

Encyclo- Diamond Book free,
pedia of Drills and 25c. for
700 Engrav Lightning mailing it.

mﬁs draulic American

LL ELL Well Works,

TOOLS, Machines. Aurora, Il1,
PERFECT

NEWSPAPER TILE

The Koch Patent File, for preserving newspapers,

ines, and hlets.has been recently improved

and price reduced. Subscribers to the SCIENTIFIC AM.

ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be

ﬂ*yplied for the low price of $1.50 by mail,or $1.25 at the

is paper Heavy board sides; inscription

ENTIFIC AMERICAN % in t. Necessary for
evea}:i one who wishes to preserve the paper.

**  MUNN & CO,

Publishers SCIR>TIFIC AMERICAN.

For
Handling
Send for
Circulars.

HARRISON CONVEYOR!
6rain, Coal, Sand, Clay, Tar B_rk, Cinders, Ores, Seeds, &c.
| BORDEN, SELLECK & CO. ,§ maS2%%rs, § Chicago, IIL

ICE & REFRIGERATING

Machines. York Pa,
tent. YORK MFG,
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JOHN S. URQUHART, 46 Cortlandt St,, N. Y.
To lE ASE for a term of years, the four-story
brownstone, 22-foot front dwelling,

1042 Fifth Avenue, opposite the handsomest part of the
Park,and on about the highest frouud on the avenue;
the house is cabinet finished throughout, newly dec-
orated, perfect plumbing, marble bath-room, burglars’
alarm, wired for electric lighting, etc. The houseis
complete in every respect and ready for immediate oc-
cupancy; rent very low. Ap J.E. le uycruf‘%f

ly
1544 Broadway or 165 Kast Sbtﬂ Street or 1. R. DRE
& CO., Fifth Ave. cor. of 27th St., New York.

OF THE

Seientific  dmevican
The Most Popﬂarl;(:;:nt:ﬁzsf’;per in the World,

Only $3.00 ag(zenr, inl;:Iudmzyl'osmze. Weekly.

Numbers a ear

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries
representing Engineering Works, Steam Muchinery
New Inventions, Novelties in Mechanics, Manufuactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Nutural History, ete.

All Classes of Readers tind in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,.
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid. to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERT-
CAN will be supplied gratisforevery club of five subscribers
at $3.00 each ; additional copies at same proportionate
rate.

The 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. Ad-
dress all letters and make all orders, drafts, etc., pay-

able to
DMLTITIT & COo.,
361 Broadway, New York.

T EX I

Scientific American Supplement.

This is a separate and distinct publication from
THr SOIENTIFIO AMERICAN. but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMEENT 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, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
8hip Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vastamount of fresh:
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Enyineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPI.LEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMLNT, both mailed
for one year for $7.00. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y.,
Pablishers SCIENTIFIC AMERICAN.

To Foreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia.and all other
British colonies ; to France, Austria, Belgium, Germany.
Russia, and all other European States; Japan. Brazil
Mexico, and all States of Central and South America.
Terms, When sent to foreign countries, Canada excepted:
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN anil SUPPLEMENT fo!
one year. This includes pcstage, which we pay. Remii
hy vostal or express money order, or draft to order of’

MUNN & CO., 3! Brosaway, New York
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“Wovertisements.

Inside Page, each insertion - - - 73 cents a line.
Back Page each insertion - - - $1.00 a line.

The - above are charges per agate line—about eight

words per line. This notice shows the width of the line, |

and is set inagate type. Engravings may head adver-
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 morn-
ing to appear in next issue.

A sho e with Elastic Gorings is the best and
most conveénient in the world if the elastic is goed,
but it is almost worthless if the -elastic is not good.
‘Will you please send us-your a
dress by postal card and give us
the ivilege of telling you the

0le of our story? If you will
we will Place the JAMES

MEANS SHOE easily
within your reach in any, State

or Territory.

J. MEANS & T0.

43 Lincoln §t.,
Boston, Mass.

THE COPYING PAD.—HOW TOMAKE

and how to use; with an engraving. Practical directions
how to re are the gelatine pad, and also the anilineink
by whicl e co les are made; how to apply the written
letter to me ; how to take off copies of the letter.
g?;néamed in CIE\:TIFIC AMERICAN SUPPLEMENT, NO.

newsdealers in all parjg'of the country.

{FESHORT-VIR'TE WAY

Addresst The Amerlcan Writing
Machine Co,, Hartford, Conm;
New York Office, 237, gadwa‘y.

and all outbuildings.

Anybody Can Put it On.
PRICE LOW,

Write for Sample and Book.

3 Duaune >t..,' N. Y. City.

INDIANA PAINT & ROOFING CO.

THE IRON AND COAL DISTRICTS
of Alabama.—An interesting paper, with map showing
the position of the mineral districts of the State. Con-
tained in SCIENTIFIC AMERIOCAN SUPPLEMEXT, No.
500. Price 10 cents. To be hadatthis office and from
all newsdealers. .

POINTERS for Users of Steam Pumps.
Yan Duzen’s Patent Steam Pamp
CanP gs H‘:lotor(llold. Is
, Can Pum, andy or mpure
P} Water or Liquids § Efficient.
Has no moving parts, consequently no
wear, no repairs. no troubl e. Purchasers
assume no risks, a3 we guarantee every
mp. Above comparison with Jet
Pumps, Ejectors, etc., made of Iron.
Demand this Pump of’ your dealer and
e no cheap substitute. We make Ten

) ake
Sizes. Prices from $7 to . Ca ties from 100 to
2,000 gajlons per hour. State for what purpose wanted

and send for Catalogue of *
VAN D ’I‘. Cincinnati, 0.

Pum)
ZEN & TI

PRICE REDUCED.

FIRE AND WATER-PROOF BUTLDING FELT,
FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER
COVERINGS, ETC. r
Samples and descriptive Price List free by mail,

H. W. JOENS M'F'G C0., 87 MAIDEN LANE, N. Y.

Square, Oval, or Round Smooth Holes
Kor carpenter, cabinet, and pattern work.

BI I 3% in. 50c., set $4.00, mailed free. Bridge) ort
BGun’ Implement Co., 17 Maiden {‘ane, .

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors vf Patents
for Inventors.

In this line of business they have had forty-one years’

experience, und now have unequaled facm%ea for the
preparation of Patent Drawings, Specifications, and the
grosecuhon of Applications for Patents im the United

tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for_Books, Labels, Reissues, Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reuonnble terms.

fph et sent free of charge, on application, con=-
tnimnn ull information about Patents and howto

cure them; directions concerning- Labels, Copyrlg%rts,
Designs, Patents; Appeals, Reissues, Infringements, As-
;iegxt]:]gltzts. Rejected Cases, Hints on the Sale of Pa-

We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.
RANCH OFFICES.—No. 622 and 64 F Street, Pa-
clﬂc Building, near 7th Street, Washington, D. C.

Price 10 cents. For éale at this office and by all .
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IMPORTANT TO USERS OF VALVES.

< |

‘Owing to the po ularlty the JENKINS BROS. VALVES have attained, the market has been
subjecte to BAS 3 NS.

£ itations referred to is in cient opening for inlet of steam or

Fluld, %hler;'lg) or:%szge eﬁte }?m'ﬁl € ‘Il’lllxrchasers of Valves should be careful to know that they are of

ed to size of pipe to which the Valves are to be nttached All Valves manufactured by
Jenkins Bros. are, Warranted Full Opening.
JENKINS BROS., 71 John Street, N. Y. 105 Milk Street, Boston; 13 So. Fourth Street, Phila; 54 Dearborn St., Chicago.
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NEWARK FILTERING C€O., NEWARK, N. J. Machinists’ Supplies of Every Kind,
TRIBUNE BUILDING, NEW YORK. Send two stamps for illus. catalogue.

Y S'THADM; TRIDMPHANT SUCCESS!!
THE “CORTON” BOILER.
Tubular, Sectional, Self-Feeding. New circulars.
GORTON & LIDGERWOOD CO., 9% Liberty St., N. Y,

GAS ENGINES.

Best in prm e, workmanship, and materials.

An unequaled small Motor adapted to all uses.

‘When the motor is not at work, the expense of running it ceases. .
Simple, Safe, Economical, Durable. No extra insurance.
Four sizes: 1 H. P., 3 H. P., 1 man power, and Dental Engine.

These Engines aré es §f,i,ﬁu s\i_ited for Gasoline Gas for country use.

Uustrated Uatalogue.

ECONOMIC GAS ENGINE COMPANY,

Office and Salesrooms 34 DHY ST N.Y,

e e

JIALLY DESIGNED FOR
lSGPIE'Ic' 5 ING,SCREW DRIVING &9

L N

D, AHREID,

DKL PR TE0.W ITH 2 BITS
" ROSE %%HJ %Ri'ﬁmm 23T 2.7 D BARKER ST PHILA,
Wanted 50,000 Suw, gers and

SUPPLIES FROM| § AWS Jianted 5000 Sumyers snd SAW 8

HYDRANT PRESSURE full address for a copy of Emerson’s § Book
the cheapest fpowel' known, of SAWS, Weare ﬂrst to introduce NATUR-
Invaiuable for biowing AL GAS for heating and tempering Saws
Church Organs, running with wonderful effect upon improving their
Y Printing Presses, Sewing una.uty and toughness, enabling us to reduce
Machines in _Households. rices. Address

Luthes, Soroll S KM ERSON, SMITH & 00. (Ltd.),

rindstones, Coﬂee Beaver Falls, Pa.
ausa,ge Machines,

3 Cutters

I/Lgh&s, Tlevators, etc. It
needs fittie room, no firing
, fuel. ashes, repa.lrs. en-
neqr, explosion, or delay
no extra insurance, no coal
bills. Is noiseless, nent
compact, steady; will work
ressure of water

Agents Wanted.

]

Turnin,

Address JOHN A. ROEBLING ’S SONS. Manufactur
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Send for circular.
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THE TEST OF THE ROADS
° FOR TEN YEARS,

By the majority of American riders
of first-class machines, proves the

OLUMBIA
BICTCLE & TRICYCLES
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Illustrated catalogue sent free.
P OPE MFG 00., Boston, New York,Chicago, Hartford.
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BUFFALO,N.Y, MUNN & CO., 361 Broadway.N Y

RUBBER BELTING PACKING,

HOSE.
Oldest and Largest Manuf: ncturers in the United States. -

VULCANIZED RUBBER FABRICS

For Mechanleal Purposes,

Al Bralze EXose
A Specialty.
RUBBER MATS,
RUBBER MATTINC
AND STAIR TREADS,
NEW YORK BELTING & PACKING CO., 15 PARK ROW,

JOHN H. CHEE Treas., Branches: 167 Lake 8t., Chicago;
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308 Chestnut St., Phila. 52 Summer St., Boston.
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"HE AMERICAN SCLL TELERONE ¢,

95 MILK ST. BOSTON, MASS.

This Company owns the Letters Patent-

granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.
* Thetransmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured te this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it orits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

—THE—
Scientific American
Building Edit

THE SCIENTIFIC AMERICAN ARCHI-
TECTS’ AND BUILDERS' EDITION is issued
monthly. $2.50 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; illustrating
the most interesting examples of modern
Architectural Construction and allied
subjects.

A special feature is the presentation in
each number of a variety of the latest
and best plans for private residences, city
and country, including those of very
moderate cost as well as the more expen-
sive. Drawings in perspective and in
color are given, together with full Plans,
Specifications, Costs, Bills of Estimate,
and Sheets of Details.

Architects, Builders, and Owners will

find this work valuable in furnishing
fresh and useful suggestions. All who
contemplate building or improving homes
or erecting structures of any kind, have
before them in this work an almost end-
less series of the latest and best examples from
which to make selettions, thus saving
time and money. )
- Many other subjects, including Sewer-
age, Piping, Lighting, Warming, Venti-
lating, Decorating, Laying Out of
Grounds, ete., are illustrated. An ex-
tensive Compendium of Manufacturers’
Announcements is also given, in which
the most reliable and approved Building
Materials, Goods, Machines, Tools, and
Appliances are described and illustrated,
with addresses of the makers, ete.

The fullness, richness, cheapness, and
convenience of this work have won for it
the Largest Circulation of any Archi-
‘tectural publication in the world. Sold
by all newsdealers.

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

Building Plans and Specifications.

In connection with the publication of
the BUILDING EDITION of the SCIENTIFIC
AMERICAN, Messrs. Munn & Co. furnish
Plans and Specifications for Buildings of
every kind, including Public Buildings,
Churches, Schools, Stores, Dwellings,
Carriage Houses, Barns, ete. In this
work they are assisted by able and ex-
perienced architects.

Those who contemplate building, or
who wish to alter, improve, extend, or
add to existing buildings, whether wings,
porclies, bay windows; or attic rooms, are
invited to communicate with the under-
signed. Our work extends to all parts of
the country. Estimates, plans, and
drawings promptly prepared. Terms
Address

MUNN & CO.,
361 Broadway, New York.

PRINTING INKS.

HE ‘ Scientific American® is printed with CHAS.
ENEU JOHNSON & CO.'S . Tenth and Lom.
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hard Sts., Phila., and 47 Rose St., opp, Duane 8t., N. Y.





