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ALL MAY HAVE TELEPHONES,

On the 30th day of January, 1894, the Bell telephone
patent expired and the invention became the property
of the public; so that whoever desires to do so can
make, buy or sell telephones without fear of infring-
ing the rights of any one. This applies only to the
hand instrument now used as a receiver. Patents for
other telephone apparatus still remain in forece ; but
enough is available for actualservice. With two hand
instruments and a suitable call, telephonic communi-
cation may be maintained, under favorable conditions,
over a line eight or ten miles long, no battery being re-
quired.

To avoid the effects of induction and to secure the

best results, a metallic circuit is required. It has been
said, on good authority, that with hand telephones
used as transmitter and receiver, conversation has
been carried on between New York and Chicago, using
a metallic circuit formed of heavy copper wire and
having very low resistance. The words, it is said,
were as distinct as where a transmitter is used, but the
volume of sound was somewhat less.

For the benefit of those who are desirous of making
telephones for their own use, or for sale, we present
perspective and sectional views of the latest and most
improved form of telephone, all of the parts of which
are shown exactly full size.

The handle is made of hard rubber and the cap,

which is also the mouthpiece, is of hard rubber. The
diaphragm, A, is clamped at the edge between the cap
or mouthpiece and the body of the handle. Very thin
ferrotype plate has generally been used for the dia-
phragm, but thin taggers iron, when protected by a
coat of shellac or other suitable varnish, is said to an-
swer better. :

- The compound magnet, B, used in the telephone, is
composed of four thin flat bar magnets, a, arranged in
pairs on opposite sides of the flat end of the soft iron
pole piece, ¢, at one end, and the soft iron distance
piece, d, at the opposite end, the magnets being
clamped to these pieces, with like poles all in one di-

(Continued on page 70.)
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FOREIGNERS ARE LEARNING OUR INDUSTRIAL
METHODS.

It has long been our boast that America was able to
produce better results in the technical field than those
due to any other nation ; even where hand work is
concerned, this is believed to hold true in many re-
spects. If it is simply a question of adhering to tradi-
tion and of reproducing the products originated by
past generations, the foreign workman may equal or
surpass the American. But it has long been remarked
that where originality and an ability of thinking and
working on independent lines is involved, the foreign
highly specialized workman yields to the more inde-
pendent American mechanie, as to one less hampered
by tradition. Thus we find our country abounding in
self-made men who began at thelathe and bench, and
now own and conduct great factories. Their inde-
pendent habits of thought have opened for them their
careers.

Inventiveness, the great American characteristic,
has had much to do with this state of affairs. The
constant striving after invention, the introduction of
ingenious machines and labor-saving processes, has
relegated the old-country machine-like workman to
the past. His work is done here by machinery, and
those who attend the machines may be destined to be
the inventors of others designed to surpass them.
‘While hand-made goods, from their very imperfec-
tions, have a charm for the artist, the every-day user
appreciates rather the constant good quality of ma-
chine-made articles. Our superior methods have given
us the power of competing under primarily unfavora-
ble conditions with the cheaper labor of foreign coun-
tries.

-It is a question how long the supremacy of our
methods will last. Foreign competitorsin the indus-
trial world have for some time past realized the fact
that certain American-made articles sell better than
their own; indeed, they find a similar state of things
obtaining in many lines of manufactures. One way of
meeting the case is resorted to in the production of
counterfeit American goods. Discreditable as it is,
there is no question that extensive operations of this
character have been carried on.

But a more honorable way of meeting what seems to
be a true emergency Las been adopted. English manu-
facturers now send over students of our manufactur-
ing processes, in the persons of intelligent young men,
who enter our shops as workmen and labor there,
studying meanwhile and learning all the details of our
shop management and manufacturing processes. The
United States is, in fact, treated as a technical school.
The men sent pass from one factory to another, so as
to get a good view of different processes. Then they
return and use their knowledge to advance their own
home industries. )

In almost every field of technical work America has
won renown. It is now evident that our neighbors are
determined to find out why this is, and the placing of
students in our shops is a tribute of the highest value
to our methods of work.

—_— et ——
THE ORIGINAL EDISON ELECTRIC RAILROAD.

Wereproduce elsewhere an interesting illustration
from the SCIENTIFIC AMERICAN of June 5, 1880. The
cut represents Edison’s electric railroad as operated at
that time in Menlo Park, N. J., a station on the Penn-
sylvania Railroad, in those days celebrated as the
abode of Edison and the site of his laboratory. The
Wizard of Menlo Park, as he was then called, made
the place illustrious by his work on the incandescent
electric light and the first or ‘ tin-foil” phonograph.
As he left the train a short flight of steps or steep path
led the visitor up a bank by the side of the track, and
a few minutes walk on the more level ground brought
him to the laboratory. Here Edison with his corps of
assistants was at work on a variety of operations in
the many branches of science which have always been
carried on in his laboratories.

The inventions then being developed were from time
to time described by us, the original phonograph
making one of its earliest appearances in public in the
office of the SCIENTIFIC AMERICAN, and being first
deseribed in our columns.

The year 1880 is an ancient period in electric engi-
neering. To-day we see the horse-drawn street car dis-
appearing from our streets, the local traffic of steam
railroads transferred in great part to a new system of
travel, and areas of country brought within frequent
and rapid communication by a new agency. This ele-
ment in transportation is the electric road. Starting
from humble beginnings. deriving its energy original-
ly from primary batteries in the days of Page, then
using the rails or an insufficiently insulated conductor
laid between the tracks for the transfer of mechanical-
ly generated electric energy ; next using the overhead
wire with trolley running upon it. and finally reaching
its present efficient, if objectionable, form of trolley
pole pushing up against the under surface of a condue
tor, the electric road has reached a position of first im-
portance in local traffic, and may yet displace the
steam locomotive on long distance work. In ten years
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a new element has entered our life and a new profes-
sion has been created.

The cut which we reproduce has a special interest
for us at this day. It shows the electric railroad of
1880. If the next ten years witness as great progress
in electric railroads as the last decade has sufficed for,
the face of the country will be revolutionized.

The peculiar features of the primitive installation
will be noticed. The use of frictional gear for throw-
ing the motor on and off, the small traction car dis-
tinet from the passenger car, and the use of ‘the rails
as conductors are characteristic. It is curious that
fourteen years have sufficed to produce relics in this
engine and car which are as antiquated in regard
to modern work as is the De Witt Clinton when com-
pared with modern locomotives.

We feel that we cannot do better in the way of con-
tributing to ancient history than to reproduce the
text of the article describing this affair. The last
paragraph is interesting, showing how hazardous it
seemed to prophesy what the future has actually
brought forth.

>

FIGHTING MAN’S MOST DEADLY FOES.

For two or three years past there have been indica-
tions, increasing in number, that chemists in many
lands (one or more even in far-off Japan) are at last
giving their minds and their labors to the study of the
chemistry of the bacteria.

Already we have a probable working hypothesis,
which furnishes a valuable guide to the chemist in
this field. This is the view, which must at least in-
volve much truth, that all bacterian diseases are the
results of blood poisoning by certain products or educts
of the growth of the bacteria, afterthese have effected
a lodgment in the tissues of the body.

On this hypothesis have been based several methods
of experiment, which we have not space for now. Our
present object is to sustain assertions made above, by
citing, as an example, results announced during
the last year, on the authority of two German
chemists, Wernicke and Behring. They found that
the poisons of both the diphtheria and the tetanus
(lockjaw) microbes were neutralized, after being intro-
duced into the circulation of animals, by introducing
also iodine trichloride. It appeared also that this
compound acted as an actual antidote to the blood
poison, inasmuch as it did not kill the bacteria them-
selves, while preventing them from killing the animal.
To say the least, this is a most encouraging result, and
justifies the hope expressed in the previous article re-
ferred to, that if these enemies cannot yet be actually
destroyed, their baneful and debilitating agencies may
be neutralized, so that the vital energies may have a
chance to combat and overcomne them. Experiments
on men in this direction have been promised, and will
be awaited with interest.

o
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Test of Holtzer Projectiles.

The reception test of the second lot of 100 ten-inch
armor-piercing Holtzer shells took place January 18 at
the Sandy Hook proving grounds. The shells were
made by the Midvale Steel Company, of Pennsylvania,
after the celebrated French process. The gun used
was a ten-inch breech-loading rifle, mounted on a bar-
bette carriage. The steel armor plate was one which
had been used before, having been made by the Beth-
lehem Company. It weighed 10 tons and was 1114
inches thick. Two shots were fired, each weighing 575
pounds. The charge was 183 pounds of powder. The
test was highly successful, the plate and its oak back-
ing three feet thick was pierced with ease, and the pro-
jectile was lost in the sand bank, but was afterward
recovered and calipered. The gauges and calipers
were passed along the shot and failed to reveal the
slightest variation inlength or thickness. The velocity
was 1,625 feet per second. A crack in the plate almost
imperceptible before firing was widely opened by
the shot. The edges of the hole were turned out like
rose leaves and the steel surrounding the hole was
blued by the heat generated by impact of the shell.

Artificial Sunlight.

In a dark room with alternating currents of 800,000
voltage, Nikola Tesla, by means of atmospheric vibra-
- | tions, caused a faint glow of light to appear. Explain-
ing the phenomenon, he said: “If I can increase the
atmospheric vibrations, say 1,000,000 or ten thousand
millions, I can produce sunlight in this room. Of
course, I can increase the vibrations by increasing the
voltage. I can make the voltage 8,000,000 as easily as
800,000 ; but I am not ready to handle 8,000,000 volts of
electricity. Currents of such strength would kill every-
‘body in the room. I expect, however, to learn how to
control a large voltage. When I have increased the
atmospheric vibrations perhaps a thousand times, the
phenomenon will be no longer electricity. It will be
light. 1 am satisfied that sunlight can be made from
electricity without doing harm to anybody, and I ex-
pect to discover how it is done. It is a grandidea, and
whether the voice through which it came be hushed
and still or yet resounds in the proclamations of new
truths, the idea itself will be carried to fruitage, and
the world will be wiser, whatever may be the issue.”

-
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‘The Niagara Hydraulic Works in Operation.

The first practical test of the hydraulic tunnel
which has been under construction at Niagara Falls
for the past three years, was made on the 25th of Jan-
uary.

The test afforded a practical demonstration of the
new works, which have already cost nearly $4,000,000.
The Niagara Falls Paper Mill, which is the first to get
the benefit of the power, is the largest of its kind in
the world. Its contract calls for 6,600 horse power,
one-half of which is being used now, and the cost, in-
cluding the lease of the land occupied by the mill, is
$8 per horse power per year, for twenty-four hours per
day, the cheapest, itis said, ever obtained. The mill is
now in full operation.

The hydraulic tunnel has a capacity of 120,000 horse
power. The formal opening of the general power
house, where 5,000 horse power turbines will operate
5,000 horse power electric generators for the transmis-
sion of power, will take place on June 1, and it is in-
tended to give the event a celebration at which distin-
guished scientists, engineers, and state officials will be
present.

_— ——rr-—
Harvard Observatory in Peru—the Highest
Meteorological Station in the World.

We are indebted to Dr. S. 1. Bailey, of the Harvard
Dbservatory, Arequipa, Peru, for a copy of La Bolsa,
of that city, containing an account by him of the es-
tablishment of the Harvard Meteorological Station on
the summit of Misti, not far from Arequipa.

‘We translate the following abstract: ‘Well know-
ing the interest which Peruvians take in scientific pro-
gress, and especially in all observations made in con-
nection with the famous volcano of Arequipa, I have
the pleasure of giving you the following particulars
concerning the meteorological station recently estab-
lished on the summit of Misti. In order to equip and
put this station into operation, a road for mules was
very much desired ; for, although one might be able to
go on foot to the summit once or twice, it would be
very difficult, without such a road, for an intelligent
person to visit the station regularly and make the nec-
essary observations. The experience of persons who
have ascended to great heights has been, in general,
that the fatigue due to the extraordinary exertions has
disabled them from making exact observations. We
have never heard it said that mules have ascended to
so great a height as the summit of Misti ; but previous
experience with these animals at heights of 17,000 feet
convinced me that, with proper care, muies might as-
cend to a height of 19,000 or even 20,000 feet.

Of all the mountains in the neighborhood of Are-
quipa, Misti, by its splendid isolation and symmetry, is
the most adequate for a prominent meteorological sta-
tion.

In August last an expedition was sent out to make
the complete circuit of this volcano, with the object of
studying the possibility of making a mule road to the
top. Minute observations were made with good tele-
:scopes of all sides of the mountain, and we took some
photographs. Seen from whatever dir:ction, Misti pre-
:;sents a surprising symmetry, always showing a cone
ore or less truncated, but almost perfect. This ex-
:amination convinced me the mountain was accessible
from the northeast. In August a stone cabin was
«erected on the northeast side of the volecano as” a sta-
‘tion, and here I stayed several days watching the con-
struction of the road to the summit. Without leaving
the great slopes of volcanic sand and avoiding the
sharp rocks, it did not prove to be an impossible enter-
prise, as many have feared.

On the 27th of September I had the pleasure of
reaching the summit with my assistant, several Indi-
ans and two mules. Going on foot and on mule back
alternately, we arrived in good condition to make sci-
entific observations, and the mules were not seriously
injured. The altitude, however, produced a great
effect upon the mules, and when near the top they re-
fused to go more than twenty steps at a time without
taking a good rest. Without such extreme care, it is
probable they would have sucecumbed.

On the 12th of October I returned to visit the summit
with two members of the observatory, twelve Indians,
and thirty mules, transporting a portable house of
wood, with double walls. We also carried a small
‘house for instruments, together with the instruments
necessary for the station work. Provisions were sent
to our stone cabin, where we pass the night at an
altitude of 16,000 feet, more or less; without this pre-
caution the ascension would have been impossible.
Some of the members of the committee suffered seri-
ously from breath exhaustion (soroche). and only by
great exertions did the men and mules succeed in
reaching the summit. In many places it was neces-
sary that two men should assist each of themules that
bore the heavy parts of the house. On this expedi-
tion one of the mules stumbled and went down a
Tocky declivity and was considerably hurt; happily
its burden consisted of clothing and other articles
which were not damaged by the fall.

The station consists at present of two little houses,
one for the observers and the other for the instru-

| ments.

They have been located at a short distance
from the iron cross, which, for more than a century,
has formed so fitting a crown for the mountain. The
station is provided with an automatic barometer, indi-
cator, thermograph, hygrometer and anemometer,
together with various mercurial thermometers. The
first named automatic instruments run ten days, and
a member of the observatory will visit the station
three times a month.

The height of the station, according to determina-
tions made by various barometric observations, is
19,300 feet above the level of the sea.

For the government and citizens of the country who
have so generously lent their assistance and confi-
dence to this observatory, it ought to be a matter of
pride that Peru not only possesses some of the sub-
limest scenery, but also has given to science the high-
est meteorological station in the world.

OO
40+

New Pier ot the American Line.

On the Hudson River, at the foot of Fulton St., New
York, is situated the new pier of the American Line,
which is one of the finest in America. It is situated in
the immediate vicinity of the ferry termini of all the
railway lines which center in Jersey City and Hoboken.
It can also be easily reached by the elevated roads and
the cablecars. Thenew pier is 720 feet long ; the piers
in use by other lines areabout 600 feet long. The width
of the American Line pier is 125 feet ; that of other piers
70 feet. The pier was specially built to order by the
city and the annual rental is $50,000, the lease run-
ning for ten years. On this superb pier the American
Line Company has erected a huge superstructure at an
expense of $300,000. Some of the features of this great
shed are new. The building is divided into two sto-
ries. From the decks of the steamships the passengers
will walk off on an almost horizontal gangway to the
second floor, which resembles a large railway waiting
room. To any one who has ever crossed the Atlantic
or visited a pier either before sailing or on completion
of a voyage, the advantage of landing the passengers
away from the almost inextricable tangle of cabs,
wagons and freight will be apparent. A commodious
passenger elevator at-the shore end of the pier will
add greatly to the comfort of passengers. Special
elevators are arranged for baggage. Comfortable
waiting rooms are provided, as well as telegraph, cable,
and telephone service. The pier is lighted throughout
with arec and incandescent lamps. 'This new pier, in
which the comfort of the passenger is carefully con-
sidered, will probably be the forerunner of many such
piers, and will be in keeping with the five ocean racers
which are now being built at the Cramps’ shipyard in
Philadelphia for this line.

Trial of the Montgomery.

The trial of the partially protected cruiser Mont-
gomery, which took place off New London, January
18, showed a speed of 1885 knots per hour, without
tidal correction, which afterward increased it to 19
knots, so that the contractors (the Columbian Iron
‘Works) will receive $200,000 premium over $612,500,
which was the contract price. There were 166 pounds
of steam in the boilers and the screws were revolving
at a rate of 177 per minute when the first buoy was
passed. The number of revolutions was increased to
180. The engines worked smoothly throughout the
trial.

The Montgomery is 257 feet long; 37 feet wide ;
draught, 1414 feet; displacement, 2,000 tons. Two
vertical, three-cylinder, triple expansion engines drive
the two four-bladed propellers. The indicated horse
power is 5,400. A protective deck varying from 043 to
0'3 inch thick is provided. The battery is composed
of eight 5-inch guns and two 6-inch rapid fire guns.
There are also three torpedo-launching outfits and a
secondary battery composed of six 6-pounders, two
1.pounders and two machine guns.

Géorge B. Prescott,

The well known electrician and author of electrical
works, George B. Prescott, died in New York, Jan-
uary 19, of heart failure. Mr. Prescott was born at
Kingston, N. H., in 1830. He became interested in
electricity when only a boy and all his life he was ac-
tively connected with various telegraph and telephone
companies. He made useful improvements both in
telegraphy and telephony. He was the joint owner
with Thomas A. Edison in all the quadruplex tele-
graphs. The quadruplex telegraph was introduced
by Mr. Prescott. As an author Mr. Prescott was well
known and his works served a useful purpose. He ad-
vanced the theory that the Aurora Borealis was of
electrical origin and interesting accounts of his experi-
ments connected with it were published.

—_— >t —

EXCAVATIONS in Oisseau le Petit, Department of the
Sarthe, France, have revealed a Gallo-Roman city,
which appears to have been destroyed by an earth-
quake. The city probably contained some 30,000 in-
habitants, but its name is not known in French his-
tory. The ruins include a great temple, part of which
is still standing, also a theater and monuments,
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Perpetual Motion of Atoms and DMolecules,

Every body is composed of a multitude of extremely,
but not infinitely, small molecules, and it might be
thought, says Sir R. Ball (according to a contributorin
the Newcastle, England, Chronicle), that in a solid, at
all events, the little particles must be clustered together
in a compact mass. But the truth is far more wonder-
ful. Were the sensibility of our eyes increased so asto
make them a few million times more powerful, it would
be seen that the diamond atoms, which form the per-
fect gem when aggregated in sufficient myriads, are
each in a condition of rapid movementof the most com-
plex description.

Each molecule would be seen swinging to and fro
with the utmost violence among the neighboring mole-
cules and quivering from the shocks it receives from
the vehement encounters with other molecules, which
occur millions of times in each second. The hardnesgs
and impenetrability so characteristic would at first
sight seem to refute the supposition that it isnmo more
than a cluster of rapidly moving particles; but the well
known impenetrability of the gem arises from the fact
that, when attempt is made to press a steel point into
the stone, it fails because the rapidly moving molecules
of the stone batter the metal with such extraordinary
vehemence that they refuse to allow it to penetrate or
even to mark the crystallized surface. When glass is
cut with a diamond, the edge which seems so hard is
really composed of rapidly moving atoms, The glass
which is eut is also merely a mass of moving molecules,
and what seems to happen is that, 28 the diamond is
pressed forward, its several particles, by their superior
vigor, drive the little particles of glass out of the way,

Trinidad Asphalt,

Col. F. V. Greene recently read a paper before the
American Institute of Mining Engineers that gives
some interesting facts about this product. He says:

‘‘The asphalt of Trinidad is found in a so-called
lake, situated about 100 feet above the sea and about
three miles from the shore of the island, at the village
of La Brea (the S8panish word for piteh), Its area is
about 114 acres; its depth, as far as ascertained by
certain rude borings, i8 reported to be about 18 feet
at the sides and 78 feet in the ecenter ; and underly-
ing it there is said to be a bed of blue clay. If these
figures are correct, the lake contains about 6,000,000
tons of asphalt. Whether these borings are even ap-
proximately accurate is, however, very donbtful, [t is
even contended by some that the lake is still fed from
underground sources. .The only positive information
on the subject is the fact that the excavations of the
last ten years (about 180,000 tons) have not appreciably
lowered its level.”

The word *‘lake,” applied to this deposit, is an en-
tire misnomer. It is a level tract of brownish material
having an earthy appearance. Cracks or fisgures hav-
ing a width and depth of a few feet appear here and
there over the surface. Some of them are filled with
rain water, while others have been filled with =goil
blown there by the wind and giving support to a
secrubby vegetation. Some travelers have reported
that the deposit is liquid in the middle, but such is not
the fact. Carts and mules can be driven everywhere
on its surface. The material is dug with a pick and
shovel, loaded into carts, and hauled to the beach.
Here it is placed in baskets, which are carried by
coolies wading through the surf to lighters, and from
these lighters it is loaded on vessels. During the voy-
age the material unites in a solid mass, and has to be
removed again by the use of pick and shovel. On be-
ing unloaded it is placed for about five days in large
tanks heated by a slow fire. The moisture is expelled,
the roots of trees and other vegetable matters are
skimmed off the surface, the earthy matter with which
it is combined settles by gravity, and the refined pro-
duct is run off into barrels. The refining is in reality
a mere heating to a liquid condition, in order to allow
the sediment to "deposit; and great care is taken
not to heat the material to a point which will in any
way change its chemical condition or produce distilla-
tion.

A Top Heavy War Steamer.

Her Majesty’s ship Resolution, one of the best war
ships in the navy, as was supposed, recently left Ply-
mouth for Gibraltar, was caught in a terrible gale in
the Bay of Biscay, and had to put back to Queens-
town. It is stated that during the height of the
storm she rolled 40 degrees each way, and her deck
rails were frequently under water. The ship had to
keep her head to the wind for two days, owing to the
extreme danger of her capsizing if any attempt were
made before the gale abated to turn her head toward
port. Two men were washed overboard together, but
the captain of the torpedo catcher Gleaner, it is re-
ported, jumped overboard, and, with the assistance of
the Resolution’slifeboat, saved one of the men. The
other disappeared. It is understood that at times the
Resolution was in the gravest danger, being almost un-
manageable and at the merey of the seas which broke
over her. Water in hundreds of tons got in the be-
tween decks and one of the boats was smashed.
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A SAFETY FENDER FOR STREET CARS.

The many run over accidents which have happened
since the general introduction of electric and cablecars,
to take the place of horse cars, have caused not a few
inventors to turn their attention to the devising of
some practical means of prevention, in the way of
efficient and not too expensive or cumbersome life
guards or safety fenders, but as yet nothing has been
brought forward which has met with sufficient favor
to be generally adopted. Our illustration represeunts
one of these devices, of which a number of successful
trials have been made during the past six months. The
man picked up by the fender, as shown in the picture,
was said to have been struck by the guard when the
car was running at the rate of twelve miles an hour,
this trial having been made in Brooklyn in October
last. Thisfender has across its front an open-end rub-
ber tube, five inches in diameter, supported at a height

THE ROBINS LIFE GUARD FOR STREET CARS.

of about six inches above the roadway by an elastic
steel frame connected by short springs with a hinged
fender frame, inade of one inch gas pipe, the latter
frame being adapted to be folded up against the dash-
board to oceupy only about ten inches of space,
when the car is reversed, or for storage purposes.
Wire netting covers the bottom of the frame and ex-
tends upin front of the car platform, the netting being
attached to the frame by springs, and across the bot-
tom netting, about eight inches from thefrornt end of
the fender, is a second rubber guard, ten inches high,
this guard having a spring-controlled rearward move-
ment, and being designed to prevent a person from
being thrown out of the fender after having been
caught up. As the front cross bar of the fender frame
proper is eight inches back from the front face of the
fender, the blow received by one standing on the track
is a cushioned one, and not likely to cause any undue
shock or injury. This fender is now being manufac-
tured by the Robins Life Guard & Manufacturing Com-
pany, Manhattan Building, Philadelphia, Pa. ’
—_————rr—
A MACHINE FOR STRAIGHTENING SAWS,

This is a strong, inexpensive, and easily operated
machine adapted to roll the surface of a saw to make
it perfectly level, striking every part of the saw, and
adapted also to use compressing blocks for leveling
high humps or bunches. The machine has been pat-
ented by Mr. Isaac Toomer, of Westlake, La. Fig. 1
shows the machine at work. Fig. 3 is a sectional view

- illustrating the mechanism forcing the rollers down on
the saw, and Fig. 2 shows forms of blocks which may
be substituted for the rollers. In the transverse slot in
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TOOMER'S MACHINE

FOR STRAIGHTENING BAWS.

the front of the frame, through which is passed the;
saw to be operated upon, are upper and lower bearing
blocks in which are journaled the leveling rollers, and
the upper block is vertically movable, being forced
down to bring the roller with great pressure upon the
saw by means of an eccentric having an upwardly
extending hand lever. A band saw to be leveled is
passed lengthwise between the rollers, but a circular
saw is held to revolve by being secured to a head on
the upper end of a vertical mandrel turning in suit-
able boxes which slide on horizontal supports, carry-
ing the mandrel toward and away from the frame,
so that every portion of the saw may be brought
between the rollers. The saw is revolved as it is op-
erated upon by the revolution of a horizontal screw
shaft engaging a worm wheel on the mandrel, the
shaft having at its outer end a cone pulley or equiva-
lent driving gear, whereby the speed may be changed
as desired. The forward and backward movement of
the mandrel is effected by upper and lower horizontal
screw shafts connected by beveled pinions with a ver-
tical shaft, on whose lower end, as slightly indicated
by dotted lines, is a friction cone, adapted to engage
with either one of two cones on a lower horizontal
movable shaft, not shown. Any ordinary shifting
gear may be employed, and the direction of the screw
shafts and of the saw mandrel is thus controlled. The
blocks shown in Fig. 2 are substituted for the other
bearing bocks and rollers when unusually large in-
equalities or humps on either side of the saw are to be
leveled.

—p—— 0

Education the Best Philanthropy.

That there are at least three New York ladies who
believe in the truth of the above statement—at least so
far as it concerns the educational influence of the Sci-
ENTIFIC AMERICAN—we have recently had most flatter-
ing evidence. At the beginning of 1893, one of these
ladies subscribed for enough copies of the SCIENTIFIC
AMERICAN to supply one to each police station in the
city, and the paper was thus sent throughout the year.
The gift thus made proved so acceptable, and was be-
lieved to be productive of so much good, that the sub-
seription is this year renewed, another lady now join-
ing with the originator of the idea, while a third comes
forward with a similar subseription for the SCIENTIFIC
AMERICAN to be sent for the year to all the fire engine
houses of the city. Mrs. D. W. Bishop and Mrs. Stick-
ney are the ladies to whom the police are indebted and
Mrs. Joseph M. White is the firemen's friend. The list
of police stations to which the paper is thus sent num-
bers 43 and the fire engine houses 17.

.

La Grippe.

A physician who has just passed through an attack
of this distressing disease thus writes to a friend, who
communicates it to the New York Medical Journal :
* Did you ever have this infernal disease that they call
the grippe ? If not, don’t. I have been through it for
the last six weeks and am ready to give my friends the
benefit of my experience. It is certainly the most dia-
bolical malady that ever got out of Pandora’s box. If
the old girl has anything worse in reserve, I trust she
will keep the lid of her Saratoga safely locked, and
then kindly sit on it. Sneeze, freezeto death, burn up,
have your energy sapped, let all the clouds of heaven
lower over your head, get on familiar terms with all
the blue devils that ever escaped by voleanic exit from
equatorial eternity—do all this and keep it up for six
weeks, and then you can intelligently listen to a lec-
ture on la grippe. Cerebration becomes altogether of
the too conscious sort for literary work.”

A NEW TYPEWRITER.

The Edison Mimeograph typewriter is designed to
fill two demands : First, for use in connection with the
Edison Mimeograph, for which it cuts a perfect sten-
cil, and, secondly, for general use where a high rate of
speed is not required. The machine has been thor-
oughly tested, and will not, therefore, have to pass
through the *experimental stage.” 1t isa typewriter
of the familiar type-bar variety, inking direct from a
ribbon, but of a mechanical principle different from
anything at present existing. The types, which are
made of steel, are set in the ends of independent steel
bars about an inch long, standing perpendicularly in
a circular frame, and having a perpendicular throw of
about an eighth of an inch ; a revolving disk or frame,
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having three fixed pointers for the selection of capital
letters, small letters or figures and punctuations, moves
over the keyboard, carrying in its passage the circular I
frame holding the type until the letter selected by the
pointer on the disk is at the printing point; a univer-
sal printing key on the left is lightly touched and the
letter selected is thrown against the paper, making an
impression. Its extreme simplicity, together with the
durability of the machine itself, and the ease with
which it may be learned and operated even by one
unfamiliar with typewriting machines, are its dis-|
‘tinguishing characteristics. A speed of once and a
half to twice that of handwriting is easily possible.

'The machine will be manufactured in three styles,
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No. 1 having the same letters, figures and characters
common in the standard machines, No. 2 having the
same type as No. 1, with an additional number and a
wider carriage for the admission of paper, and No. 3

With carringe raised and scale cut away, showing ribbon movement.
THE EDISON MIMEOGRAPH TYPEWRITER.
being equipped with facilities for writing English,

French and German. The machine is made by the A.
B. Dick Company, Chicago.

AN IMPROVED MOTOR.

This simple and inexpensive construction, to be actu-
ated in different ways by hand, foot, or other power,
is designed to transmit the power applied in the most
economical manner, being a perfect equalizer, having
no dead centers. The improvement has been patented
by Mr. C. W. Pearce, of Diller, Neb. In the illustra-
tion the device is shown arranged with semicircular
rocking treadles loose upon the shaft, and having foot
lugs upon their ends for the alternate motions of the
feet in driving the mechanism. To render the seg-
mental hand lever available, it is necessary to change
the position of the further treadle and secure both
treadles firmly to the shaft, when it inay be operated
by hand, or power may be applied through the con-
necting rod shown. The segmental rocking treadles
are connected by short belts with clutch pulleys
mounted to rotate loosely on a driving shaft, and on
the rims of the clutch pulleys are secured the ends of
belts connected with right and left rock wheels on a
shaft journaled in the frame, the right rock wheel be-
ing connected with the right clutch and theleft rocker,
or the inverted one, being connected with the left
clutch. As the rock wheels are both keyed to the rock
shaft, when the right one moves forward the inverted
one moves backward. The clutch employed is a sort
of ball or roller device, the rollers clutching the outer
rim of the clutch wheels as they are drawn forward,
by entering a wedge-shaped opening between the rim
and a center piece keyed to the shaft, and when re-
versing rolling back against the shoulder in the center
piece. It is believed that this -moter would be an ex-
cellent one for electrical purposes, the power being so
evenly divided that a light might be produced without
a flicker.

PEARCE'S

MOTOR,
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ELECTRIC CARRIAGE.

We have already described in these pages a certain
number of electric carriages run by accumulators.
The researches in this direction date from the epoch
at which the accumulator left the laboratory of its
true inventor, our regretted compatriot Gaston
Plante, to enter into industrial practice. But the
very imperfection of the first types, from the stand-
point of the discharge, capacity, solidity and duration
of the plates, was the main if not the sole cause of
the want of success of the first experiments, which
date from 1881. But the progress of accumulators
aiding, more recent tentatives have been more fortu-
nate, and as long ago
as 1888 we took occa-
sion to present to
our readers two im-
proved electric dog-
carts that had begun
to be employed in Eng-
land and Turkey.

The electric carriage
that Mr. Paul Pou-
chain, of Armentieres,
has just brought out
marks a new stage and
seems to come near
enough to the solution
of the problem to al-
low us to devote an
article to it. This car-
riage, represented in the
accompanying figure,
is a phaeton with ac-
commodations for six
persons, and is mounted
upon four wheels. The
whole upper part is
movable in order to
facilitate the inspection
and maintenance of

-
\\ \\

\\

N \\\\\Q\\w \\‘»‘\ S

Sreientific Jmevican,

putting the battery in charge by means of flexible
wires connected with an electric source. The charge
is effected by properly coupling the six groups accord-
ing to the electromotive force at one’s disposal.

The steering mmechanism acts upon the fore -carriage,
which is arranged like that of ordinary carriages, but
is completed by an endless screw gear that is actuated
by a hand wheel with a horizontal spindle, placed
within reach of the coachman, through the inter-
medium of a pair of bevel wheels. Owing to this ar-
rangement, the direction given by the fore-carriage is
preserved indefinitely so long as the hand wheel is not
| touched, and this facilitates and assures the maneuver

and permits of
leaving the
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and even electric coaches shall have come into general
use. For central works of distribution of electric
energy, this will prove an important outlet, of which
we long ago pointed out the possibility and the prac-
tical future. The results already obtained demon-
strate that our hope of twelve years ago was not chi-
merical, and prove that we are on the eve of its reali-
zation. Before the end of the century, Paris will have
ceased to be the hell of horses in order to become the
paradise of electric coaches.—E. Hospitalier, in La
Nature.

—_— ¢+
AN IMPROVED VALVE GEAR.

This gear is designed to facilitate the correction of
errors arising from the movement or position of the

hand wheel to

eccentric and insure the proper running of the engine.
The invention consists
principally of a connec-
tion between the eccen-
tric rod and the valve
stem, to correct the
throw or travel of the
eccentric by the angu-
lar movement of the
eccentric at both the
forward and backward
stroke. The improve-
ment has been patent-
ed by Mr. John Grime,

of No. 1707 Seventh
Street, South, Minne-
apolis, Minn.

In the cut is shown a

standard, boxed -upon

the main axle and sup-
porting a guide, or what

some might term a link.
In this guide slides
back and forth a cast

=i

the accumulators and

electric motor. The

electric current is fur-

nished by a battery of Dujardin accumulators com-
posed of six boxes of nine elements, say in all fifty-
four elements Each box is 44 centimeters in length
by 33 in width and 31 in height.

Each element contains one positive plate and two
negative plates mounted in an ebonite box. The
nine elements are coupled in tension in an invariable
manner. In order to assure of the hermetical clos-
ing of the elements, the box is provided at its upper
part with a flange, into which is set an. ebonite plate
whose dimensions are a little smaller than those of
the flange. A rubber plate one millimeter in thickness
is fixed to the lower part of the cover and overlaps
it by about one centimeter, so that upon applying the
cover to the box the rubber turns up and hermeti-
cally closes the element. The opening of each ele-
ment, its inspection, surveillance and its mainten-
ance, are thus greatly facilitated. The nine elements
are united in a tarred pitch pine box, thus forming six
absolutely independent groups that communicate with
a coupling commutator through twelve wires, two
per box. This commutator, which is of bronze, con-
stitutes a twelve-sided cylinder, upon ten sides of
which are mounted pieces of copper electrically insu-
lated from the body of the commutator, and con-
nected with each other in a permanent manner.
Upon acting on a lever, one can give the commutator
a rotary motion, and cause it to take five different
positions that establish contacts between the pieces of
copper and fourteen elastic jaws at which end the
twelve wires coming from the six batteries and the two
coming from the motor. The connections affected by
the commutator in its five positions are as follows:

Position of Rest.—All the accumulators out of cir-
cuit. Motor in short circuit forming a brake for the
stoppage.

First Position of Velocity.—The six groups mounted
in derivation upon the motor (17 volts).

Second Positioniof Velocity.—Three groups of two
in tension (34 volts).

Third Position of Velocity.—Two groups of three in
tension (50 volts).

Fourth Position of Velocity.—The six groups in ten-
sion (100 volts).

The motor is a series dynamo of the Rechniewski
system, of a normal power of 2,000 watts, but which,
in case of necessity, is capable of producing twice
that power. It is placed in the center of the car-
riage, and actuates a differential movement through
the intermedium of a pitch chain.

Above the hind wheels are arranged four groups of
accumulators, the motor and the differential system
that controlsthe wheels. Underthefront seatare placed
the two other groups, the coupling commutator and a
tool box. Against the dashboard are installed the
measuring apparatus, a circuit breaker, the interrupter
of the three front lamps and an inverter permitting
of running the vehicle backward.

A collector fixed under the carriage permits of

POUCHAIN'S ELECTRIC CARRIAGE.

itself under many circumstances. The change of direc-
tion is effected by maneuvering the hand wheel, which
obeys the least stress exerted upon its rim. :

According to the data furnished us by Mr. Pouchain,
the carriage in running order weighs 1,350 Kkilo-
grammes and is capable of seating six passengers. One
charge of the battery permits of its making, upon a
pavement in a medium state of repair, a trip of 70 kilo-
meters at a mean speed of 16 kilometers per hour. A
complete turn can be effected upon a width of street
of less than four meters.

Upon a level, on an ordinary pavement, the normal
speed naturally depends upon the number of accumu-
lators mounted in series, the greatest speed (16 Kkilo-
meters per hour) corresponding to the coupling of the
six groups in tension. The other couplings give re-
spectively speeds of 8, 6 and 3 kilometers per hour. In
the last case, the six groups are in derivation and fur-
nish 17 volts only. Itis the mounting that corresponds

iron block ; a little be-
low this is seen the con-
nection to rod that
drives the valve. By
throwing the guide over
on an angle, the engine will run in either direction. The
intermediate points between perpendicular and angle
of thirty degrees are the various points of cut-off. The
standard is shown braced to the dome, but it can be
attached in several ways. The sliding block is a piece
of cast iron about two inches square and four inches
long, excluding the oil cup. It has a hole bored for
pin and is finished on its working surfaces.

It will be noticed that the end of the eccentric strap
is connected to the block with a pin. upon which it
oscillates, and also drives block up and down in the
slot or recess. The total oscillation is about one-tenth
of arevolution, so that the friction due to oscillation
is very slight. The surfaces on the sliding block are
between eight and sixteen inches in area, so that the
pressure of valve is distributed over a great area.
The guide or link is of cast iron, simply a slot with a
round shank attached. There is a gib, which can be
used on one side if deemed necessary, so that all

to the starting that is ordinarily produced at 40 am-

GRIME’S VALVE MOTION

peres (680 watts). In the ascent of a bridge covered
with gravel, the current has risen to about 100 am-
peres without in any way being prejudicial to the ac-
cumulators, which. mounted in derivation, arecapable!
of discharging 120 amperes normally.

The figure, reproduced from a photograph, shows
that the electric carriage constructed by Mr. Pouchain
is in no wise ungainly and presents even the advan-
tage of being shorter than an ordinary carriage by the
entire length of a horse—an interesting question from
the standpoint of obstruction when, in a few years,

wear can be at any time taken up. It is so made that

AND CORRECTING DEVICE.

it is impossible for any one to tighten it, and may be
slackened for insertion of paper liners. Eccentric
strap is of the usual kind, with the exception that
there is an extension with two holes for pins.

' The new correcting device serves to equalize the cut-
off. The device is shown as an extension on the end
of eccentric rod projecting downward and engaging
and operating valve stem. It is of the nature of a
cast iron bell crank, with a recess or socket for the in-
sertion of a flat rod. The strain or pressure of valve is
not transferred through any rocker bearing ; one point

the progress of accumulators aiding electric carriages
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only, and that is where attachment is made to valve
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stem, receives the pressure. The upper pin cast solid
with slide receives but a very slight wear, as it only
has to resist the up and down pressure due to angle of
rod, and simply has the weight of the slide to pull
back and forth. The oscillation of the lower point is
very small, an average of about three-eighths of an
inch. This correcting device may be attached to any
engine or valve motion. -

o

ALL MAY HAVE TELEPHONES,
(Continued from first page.)

rection. The space in the center of the magnet be-
tween the pole piece and distance piece is filled with a
strip, g, of wood.

The cylindrical end of the distance piece which
extends beyond the magnet is bored and tapped to re-
ceive the secrew by which the magnet is held in
place in the handle. The cylindrical projecting end
of the pole piece extends to within 1-100 or 2-100 of an
inch of the diaphragmn. In other words, it is placed
as near the diaphragm as possible without being
touched by the diaphragm when the latter vibrates.

On the pole piece, ¢, is placed a wooden spool, e, on
which is wound No. 34 (Am. W. G.) silk-covered copper
wire. The wire fills the spool, and its ends are allowed
to project one or two inches. The wire may be wound
on the spool in either direction, and it is immaterial
which pole of the compound magnet adjoins the dia-
phragm.

The resistance of the winding varies from 70 ohms
as a minimum to 200 as a maximum. When the in-
strument is to be used both as transmitter and re-
ceiver, and especially when it is on long lines, the re-
sistance should be 100 ohms or more. No. 36 wire is
used for the winding where the resistance is great.
Of No. 34 wire, 263 feet will be required for 70 ohms
resistance. For 100 ohms, 373 feet .are required. For
150 ohms, 843 feet of No. 86 are required.

In the end of the handle are inserted two binding
posts to which are attached insulated wires (No. 18),
which extend toward the diaphragm, their free ends
being soldered to the terminals of the fine wire on the
8pool, so that when the telephone is connected up in
circuit with other telephones the current will pass
from one of the binding posts through one of the
coarse wires, through the fine wire coil, through the
other coarse wire to the other binding post.

The Bell telephone has a disk of flexible rubber
slipped over the pole piece and over the ends of the
coarse wires as a guard against short circuiting. A
screw eye is inserted in the end of the telephone

handle for suspending the instrument when not in
use.

This telephone, when used in the manner suggested,
requires neither battery nor induction coil. It is
therefore easily connected up for use by electrically
connecting the binding posts of one instrument with
the binding posts of another. When a number of
telephones are connected in the same line, the matter
is not quite so simple. There are many ways of ar-
ranging the circuit ; we give diagrams of two, one for
one line wire with ground connections, the other for a
metallic circuit, with a separate circuit for calling.

In the single wire circuit each instrument on the
line is provided with a double switch cut into the line
as shown in Fig. 2, the pivots of the switch arm, a a/,
being connected with the line wire. The switch arms
are pivotally connected with a bar of insulating ma-
terial, so that they will move together. The arms, a o',
may be brought into contact with the points, d d’,
e¢,and f. A magneto call box is connected with the
points, d d', and the arms, a a’, are left normally on
these points, as shown in dotted lines, so that when
any magneto in the line is operated the others will
ring. All on the circuit have a special call.

The one called will know whether the signal comes
from the east, west, north, or south. Suppose it
to come from the east, the switch is placed in the
position shown in full lines. This cuts out the mag-
netos, grounds the western section of the line through
the point, e, and connects the eastern section with one
end of the telephone cord through the point, €', the
other telephone connection being grounded through
the points, f ¢, and ground wire. If the call is from
the west, the switch arms, a a'. are brought into con-
tact with the points, ¢ f. The arms, a a, are al-
ways left on the points, d d. Outside the terminal
stations the line is connected with the ground or ar-
ranged as shown in Fig. 8, with the line grounded
through the magneto or telephone.

In the metallic circuit shown in Fig. 4, the terminal
telephonesare connected with the ends of the line wires.
Intermediate telephones are cut into the line by means
of a double switch, as shown in the cut, in which g
shows the intermediate telephone cut out, 7 shows it
connected with the east and 7 with the west.

A third wire grounded at the ends, and including a
magneto for each telephone, runs parallel with the
metallic circuit. In this case all of the bells ring at
once, and individual signals must be agreed upon.

It is obvious that the information here given in re-
gard to the construction of the telephone may be de-
parted from in minor points, such as the construction
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of the handle and mouthpiece, but everything relat-
ing to the magnet, the coil, and the relation of the
magnet and diaphragm, should be strictly followed.

In a following issue we will publish a full description
of a magneto call for use in connection with telephone
lines.
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A TOOL HOLDER WITH A VARIETY OF TOOLS.

This holder, patented by Mr. Henry Shogren, is
arranged to carry a number of tools, such as screw-
drivers, awls, small chisels, etc., each of which may be
readily projected from the handle in position for use,
as shown in Fig. 1. The tools are supported by a cen-
tral cylinder having a split lower end and outer annu-
lar flanges with registering slots, each tool being guid-
ed in two of these slots, and the tools being held in
place on the central eylinder by an exterior cylindrical
shell, which has a lengthwise slot with side notches.
The slot and the notches are engaged by a lug on each
of the tools, as shown in Fig. 3, Fig. 2 showing the po-
sition of the tools with the shell removed. The upper
end of the slot registers with one of a series of notches
in a ring turning loosely in the upper end of the cylin-
der, each of the notches receiving the lug of the corre-
sponding tool when the several tools are in their inner-
most position. In the top of the ring turns the lower
end of a handle, centrally in the top of which is a nut,
in which screws the threaded end of a bolt extending
down centrally through the tool, the ring engaging
and turning the bolt, and there being on the lower end
of the bolt a conical head fitting a correspondingly
shaped recess in the split lower end of the inner eylin-
der. By the turning of the ring the tools are moved
around in the shell, wheteby any desired tool may be
brought into position to be projected trom the handie,

£
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SHOGREN’S TOOL HOLDER.

the lug of the tool then registering with the vertical
slot in the shell, when the tool may be pushed out, and
the knob on the lug made to engage one of the side
notches. The operator, by then holding the shell and
turning the handle, screws up the central bolt, and
causes its conical head to expand the split lower end of
the tool-holding cylinder, bringing its flange to bear
upon the shell, and locking the cylinder and the seve-
ral tools in place. Further information relative to this
improvement may be obtained of Mr. N. J. Blagen,
Portland, Oregon.
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A New Antidote for Morphhle.\

Dr. William Moor, a specialist on therapeutics, and
a member of the staff of the West Side German Clinic,
in West Forty-second Street, this city, has discovered
that permanganate of potassium is an antidote for
morphine poisoning, and that it will counteract the
effects of any of the alkaloids of opium within a

i reasonable lapse of time.

Dr. Moor, in the presence of twelve members of the
clinic who assembled on January 9, swallowed three
grains of morphine, which is ordinarily a fatal dose,
and a positively fatal one in his case, as he is super-
sensitive to the effect of narcotics. Immediately after
taking the morphine, he drank a solution of four
grains of permanganate of potassium in four ounces of
water.

The physicians had Dr. Moor under their eyes for
five hours after the experiment, but, as far as they
could discover by every sort of test, he might as well
have swallowed the water alone. The antidote had
done its work well, for the effect of the morphine had
been entirely neutralized.

It has long been known that the new antidote is a
destroyer of organic matter. The reason that it has
not been used until now as an antidote for morphine
is that it has generally been regarded as certain to be
deoxidized s1d thus rendered powerless by contact
with the organic matter of the stomach. But Dr.
Moor’s discovery is that the permanganate will select
a soluble salt of morphine from the albumen peptone
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and other contents of the stomach with astonishing
rapidity. It will, in fact, decompose a morphine salt
several hundred times quicker than it will decompose
albumen. The discovery of this property of selection
of the permanganate’s affinity for the morphine salt
gave Dr. Moor his cue.

The antidote acts upon the poison at which it is
aimed long before the other contents of the stomach
have had time to destroy its antidotal powers.

In cases where preparations of opium other than the
sulphate of morphine have been taken internally, Dr.
Moor has found that the antidote should be acidulated
with vinegar in the proportion of one to five, and then
it proves efficacious at once.

The lapse of an hour or two will not, it is thought,
make the new antidote useless, though the counterac-
tion must necessarily be slower and less satisfactory in
such cases.

Fortunately, opium and its alkaloids are slow poisons,
and death seldom ensues for some hours. It is this
that leads to the hope that the scope of the new dis-
covery may be far greater than can as yet be seen. Of
its importance in the treatment of the morphine and
opium habits, it is too early to speak authoritatively,
but, if Dr. Moor's opinion is correct, its usefulness in
this direction will prove incalculable.

PP ]
Aluminuin Boroiih Brofi#eé,

Mr. H. N. Wairen, of Liverpool, England, has been
experimenting lately with aluminum bronzes, and has
found that the présénce of a very small admixtutre
of boron makes & denser ahd more durable alloy.
This aluinintim boren broiize easts and melts well,
and is free froti soiné drawbacks met with in work-
ing with the ordinary aluminiith bronze. Producers
of that alloy often complain of the difficulty expe:
rienced in obtaining &# uniform mixture; for a diffi-
¢ultly fusible alloy sometimeés forms on the surface of
the molten portion, and being accompanied by surface
oxidation, refuses to alloy with the remainder. The
aluminum boron alloy forms at a lower temperature
than when pure aluminum is used. In preparing this
bronze Mr. Warren first makes ingots of aluminuin
containing boron in the same state in which graphite
exists in cast iron. These ingots are made by intro-
ducing aluminum into a molten mixture of fluorspar
and vitrified boric anhydride, which has been heated
in an oxy-hydrogen furnace until fumes of boron
fluoride appear. The boron is immediately reduced
and it dissolves in the aluminum, and the aluminum
is rendered crystalline and brittle thereby. When
added to copper in the proportion of 5 to 10 per cent, it
forms the aluminum boron bronze in question, which is
not brittle. The effect of boron on this bronze would
appear to be quite different from that of silicon, which
generally ruins all bronzes when present even in min-
ute quantities.

Novel Barometer,

A description appears in the Rivista Scientifica In-
dustriale of a new barometer of high sensibility and
of special service in coal mines. The apparatus con-
sists of a vertical tube twenty mm. in interior diame-
ter and about one m. in length, the bottom of which
is curved in the ordinary manner—the opening at the
top, however, being furnished with a steel peg screwed
in an iron collar attached to the tube. A long capil-
lary tube, one mm. in diameter, is fixed at right angles
on the large tube, a little above the curved part, and
terminating in an open receptacle.

The quantity of mercury is regulated so that the
meniscus of mercury presents itself in the middle
of the capillary tube. The slightest difference of
atmospheric pressure will cause the mercury to rise
and act on the capillary column, and a fall of pressure
is indicated by the inverse movement of the column.
In this way the increase or decrease of the mercury in
the large tube is augmented according to the section
of the tubes, and in this case as 400 is to one, so that a
variation of 1-400 of a millimeter can thus be noted.
'If the variation in pressure become great enough to
cause the meniscus to leave the capillary tube, that
may be remedied by serewing or unscrewing the upper
peg.

IN a paper recently read before the American So-
ciety of Civil Engineers, by Mr. James D. Schuyler,
M. Am. Soc. C.E,, the author stated that 16 miles of
80 inch wooden conduit have been used in the water
supply of Denver, Col., and there was a considerable
length of 44 inch wooden pipe. The timber used was
Californian redwood, and the 30 inch pipe was built
for a head of 185 feet. It cost about 5s. 8d. per lineal
foot as laid ; the laying and trenching account for 2s.
of this amount. The pipes in question were composed
of staves, dressed very smooth to cylindrical sides and
radial edges, and were held to form by hoops of mild
steel placed 17 inches or less apart, depending on the
head. The pipe was framed in the trench, and all
handling of full size sections avoided. The use of
these wooden pipes is claimed to have resulted in a
saving of about 200,000¢.
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Sorrespondence.

'The Cost of Sodium.
To the Editor of the Scientific American :

An article on the subject of alkali metals, in your
issue of Decewber 30, mentions the present price of
sodium as being $1.75 per pound. This is anerrorandI
think should be prominently corrected, particularly as
special reference is made to this price and special
causes which are said to have contributed to advane-
ing the price from a lower previous figure. The Alumi-
num Company of England, with whom I am connected
as managing director, are now the only firm engaged
in the manufacture of sodium. The present general
market price of the metal is 75 cents per pound, but
under special conditions as to quantity and for particu-
lar purposes or uses it is being sold at very much lower
prices. As the article referred to is particularly mis-
leading in reference to the important question of price,
I trust, as it is a matter also of serious interest to the
present manufacturers, you will make proper and
prominent correction.

Any further information on the subject I shall be
pleased if possible to afford. H. Y. CASTNER.

Homosassa, Citrus Co., Florida.
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Relief for Stranded Vessels,
To the Editor of the Scientific American :

Noting in the SCIENTIFIC AMERICAN an article ou
the difficulty of getting a line to or ashore from a
stranded vessel, would say I have done considerable
wrecking while on the lakes. As to my success while
there for over thirty years, that is for others to
say. During that time I had a number of occasions to
send a line ashore. We then called it a running line.
After trying buoys, boards, rafts, ete., I adopted the
plan of a barrel, with a reel inside, leaded inside on
the corner, and a grapple on the outside inthe shape
of a one-fluked anchor that was to cateh on to prevent
the surf from carrying the barrel back when it struck
shoal water. The lead 1 put in heavy enough to keep
the barrel partially on -end, and on the bottom and
gide of the barrel that the grapple is attached to. The
device is so cheap and simple that any sailor can make
one for his vessel with little cost, and it may be relied
on to help him out of a bad mess.

W. H. LITTLETON.

[Our correspondent’s device is a practical one, and
since his first use thereof it has come to be known
among seamen, but is not as much used as it ought
to be. In our SUPPLEMENT, Nos. 852 and 854, engrav-
ings of it appeared.]

Japanese Prisons and Convict Settlements,
BY REV. W. W. CURTIS, OF SENDAIL
An experiment is being tried in the great northern
island of this empire which ought to enlist the sympa-
thies of all Christendom. The people of Japan have
not yet opened their eyes to what is going on within
their borders, but the experiment, which is nothing less
than an attempt to administer the great government
prisons of the Hokkaido according to Christian princi-
ples, is being made with the full approval of the cen-
tral government, who take deep interest in it, and seem
to expect that it will result in a reformation in the
treatment of prisoners throughout the land.
Fourteen years ago the government began the prac-
" tice of sending long-sentence convicts to the wilds of
the Hokkaido, which they were trying to colonize, in-
tending to utilize these convicts in preparing the way
for the coming of settlers. Now there are four great
prisons, two in the west, in the Ishikari valley, aregion
rapidly being settled, and in which is Sapporo, the
capital of the Hokkaido, and two in the east, one on
the Okhotsk Sea, the othersome sixty-five miles inland.
A fifth prison is soon to be opened in the fertile
Tokachi valley, in the southern part of the island. In
these four prisons are some 7,000 men, employed for the
most part in cutting down the forests and reclaiming
land, in roadmaking, and in mining. Into the regions
which they haveopened in the forests settlersareflock-
ing by the hundreds yearly. The product of their labor
in the coal mines is finding its way by the million tons
to America. No convicts are sent to the Hokkaido un-
der a shorter sentence than twelve years, the periods
ranging from this to life service, so that scarcely any
have been discharged as yet; but within the next two
years some 1,900 will gain their freedom. Theresult of
turning loose so many criminals in that thinly popu-
lated region is looked forward to with anxiety by the
settlers.

A few years ago these prisons were entirely inde-

pendent of each other, and in some of them the gov-
ernment was quite lax.
put under one management, and the most efficient of
the wardens, Mr. Oinue, was made general superin-

Two years since they were all squares on the coatsleeve.

prisoners and most thoroughly respected by everybody. !

He consults freely and intimately with the other war-
dens and with the moral instructors, so that whatever
is attempted is sure of having sympathetie support in
all the prisons. His superior insight led him to the
conviction years ago that the principlesof Christianity
are what areneeded for the instruction of the prisoners,
and he was anxious to get a Christian instructor for
the prison of which he then had charge. Succeeding
in this, and his anticipations being fully realized, when
he was subsequently transferred to another prison he
soon secured a Christian instructor for that; afterward,
when made superintendent of all, he went to the third
prison, the oldest of all, and introduced a Christian
teacher there, and to the fourth prison, which was just
opened, he sent as warden the man who had been next
to him in authority in his first prison, and who also had
become convinced that the new religion was the right
one for the instruction of criminals ; so to that prison a
Christian teacher was appointed from the start.

In my tours in the Hokkaido it has been my privi-
lege to visit all of these prisons and to inspect them
thoroughly ; some of them in two successive years.

My first visit was to the chief prison. When the in-
structor requested the privilege of showing the prison
to his friend he was refused permission, on the ground
that it is against the rules of the Prison Department to
admit strangers. But subsequently learning that I
was a Christian missionary, Superintendent Oinue not
only waived the rule, but in person showed me over
the whole institution. I was greatly pleased at the
evidences I saw in all of the prisons that officers and
guards discharge their duties, not perfunctorily, but
with an interest in the welfare of their prisouners.
Spending weeks in the neighborhood of these prisons, I
saw the conviets in many places, both within and with-
out prison walls, and saw them under various circum-
stances, yet not once did I see the abuse that I have
seen in other parts of the country. The system of
management seems well calculated to develop man-
hood, and to make the men capable of earning their
living as good citizens when released.

The greater part of the men are engaged, as has been
said, in public works, but each prison has its farm and
its series of workshops, in which are carried on suchin-
dustries as are needful in their self-support, yet none
of these are carried to such an extent as to compete
with free labor by throwing the products of prison
labor into the market. The workshops in these great
prisons are interesting sights. In them are carried on
carpentering, blacksmithing, coopering, tailoring,
shoemaking, harness and saddle making, toolmaking,
ete. Rice cleaning is an important industry in Japan,
and each prison has its rice cleaning and also its shoyu
and miso department. These sauces, shoyu and miso,
made of beans, wheat, and salt, are almost as essential
to a Japanese meal and in cooking as pepper and salt
are with us. The ratione served are abundant and
wholesome, and a principal article of diet is rice and
wheat mixed in the proportion of six parts to four,
more nourishing than the clear rice, which is the usual
food of the better classes in the land.

The washhouse, the cookhouse, the bathhouse, the
changehouse, where garments are changed as they go
out to work and again as they return, the dryhouse,
where their workclothes if wet are quickly dried, and
the hospital all show thorough provision for the bodily
wants of the men.

The cells are well ventilated, clean and neat. In
almost every one is to be seen a little pile of books, sei-
entific, ethical, and religious, showing not only the
privilege granted them, but that the men, as a rule,
are glad to avail themselves of it. A neticeable feature
in each cell is the handwriting on the wall. A ‘‘golden
saying " hangs there, the words of some wise man, Con-
fucius, Mencius, or other ancient or modern sage,
among them quotations from the Bible. These aphor-
isms, selected by the warden or the instructor, look the
men in the face as they enter their cells day by day
until they are thoroughly familiar, then are replaced
by new ones.

Moreinterestingthanthe workshopsand cellsaretwo
rooms, one for personal conversation, where the in-
structor summons individuals with whom he wishes to
talk privately and where they may seek an interview
with him if they choose, and the room where is kept
the record of work and behavior. The conduct of each
prisoner is recorded every day in regard to three par-
ticulars: (1) Observance of the rules, (2) deportment
toward the guards and toward other prisoners, and (3)
diligence in work. If well behaved, they are granted
special favors, and are paid a small amount monthly,
being permitted with the money to make purchases.
They receive rewards of merit in the shape of blue
I have seen a good many in

'the shops with one, two, three, four, and even five of
| these marks of honor, the latter showing them to be

tendent, in addition to the duty of being warden of | worthy of great trust.

one of the prisons. Mr. Oinue is a man of great execu-

Each prison hag its chapel, or lecture hall, where the

tive ability, ranking highest in this respect, I have | prisoners are assembled every Sunday afternoon for a

heard, of all the wardens in Japan. Very strict in the
execution of the prison rules, he at the same time shows
so kind a heart that he is both feared and liked by the

moral address, after which is held a Sunday school.
Attendance at the lecture is compulsory, at the Sunday
school optional. I imagine that such unique Sunday
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schools are to be found nowhere else in the world,
where, side by side, are classes in Bible study and
classes in the Buddhist scriptures and the Confucian
classics. Here may be seen zealous Buddhists and Con-
fucianists, stimulated in the study of their own re-
ligions by the interest of their fellow-prisoners in the
Christian religion. However, the study of the Bible,
wherein are found the wonderful, new doctrines of the
fatherhood of Godand the brotherhood of man and
of a present salvation from sin, proves by farthe greater
attraction.

There are many inquirers about Christianity in each
of the prisons. Out of 1,506 prisoners in the Kabato
prison, where Christian instruction was begun latest of
all, 510 are studying the Bible, and of these 148 pray
daily and follow the course of daily Bible readings
marked out by the Seisho no Tomo (Bible Friend), a
course used quite generally by the Christiansof Japan.
There is no chance while in prison for a public confes-
sion of Christ, as by joining the church, but the radical
change wrought in the character of some of the men is
such as greatly to impress those who have witnessed it.
According to the testimony of their teachers, they are
‘‘an example to believers.”

The results of Christian instruction have not yet at-
tracted public attention to any extent, so few have as
yet been released, but these results are beginning to be
manifest in the prisons, not merely in the conversion of
some, but by a general leavening. In evidence of this,
the little effort made of late to escape from prison may
be compared with that of a few yearsago. From the
beginning of the present year up to the latter part of
May, when I last visited the prisons, but one man out
of all the 7,000 prisoners had escaped. Last year the
number of fugitives was 70; the year before it was 160;
the year before that a still greater number. For this
improvement two reasons were given me : one that the
prisoners are beginning to believe that they can de-
pend on the Christians to befriend them when they are
discharged ; the other, that the guards in all of the
prisons are becoming interested in the good conduct
of the prisoners, and are doing their best, so that a
generous rivalry has arisen as to which of the prisons
can make the best showing. ‘

The general tone in all the prisons has greatly
changed under Christian influence.

One thing that has given the prisoners great hope is
the organization of an * Association for the Protection
of Discharged Prisoners.” A large tract of land was se-
lected not far from Kabato, on the Ishikari River, the
largest river in Japan, where it was planned to found
what they call a Puritan colonv of these discharged
men, having as the ideal of this colony that simplicity
of life and uprightness of character which marked the
early New England colonies. A schoolhouse and a
church are to be the first buildings. Buddhist oppo-
sition of late has put obstacles in the way of their get-
ting a title to the land, and it is yet uncertain whether
they will be able to carry out their plans just as de-
signed. Another thing that has been very helpful is a
prison magazine, called The Sympathy, which has
quite a circulation in the prisons. Many of the prison-
ers, as I understand, subscribe for it. It is an inde-
pendent undertaking of the instructors, having no
government aid in its maintenance.

The way in which this great experiment in the Hok-
kaido came to be attempted, the providential leadings
in it from the first until now, are of deep interest. But
the acecount must be reserved for another paper.—Mis-
stonary Herald.
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Production of Colors in Glass,

According to Die Glashutte, the beautiful coloring of
certain varieties of glass now produced in Germany,
and which far excels some of the most noted French
specimens, is an art practiced by the glassblowers at
the furnace, by means of an apparatus consisting of a
sheet iron cylinder, 20 inches long and 8 inches dia-
meter, standing vertically, and having a similar cylin-
der riveted -across the top, thus forming a T-shaped
muffie. In the lower eylinder is an openinginto which
an iron ladle can pass; and ‘the horizontal cylinder is
provided with doors at either end, the one nearest the
operator being so arranged that the blowpipes can be
supported when the door is closed in a horizontal split
running to its middle, the object to be treated being
held inside. While the glassblower is reheating his
work for the last time in the furnace an attendant
takes the long-handled iron ladle, which has been heats
ed red hot, shakes into it about a spoonful of a specially
prepared chemical mixture, and places the bowl of the
ladle quickly in the opening provided for it in. the ver-
tical cylinder. The mixture immediately gives off
vapor, which rises to the horizontal cylinders, where.
meanwhile, the blower has placed his work, supported
by the blowpipe, and heated to an even red, turning it
rapidly in the vapor; in a short time the objeect is cov-
ered with a changeable luster, is removed from the
pipe and tempered like other warein an ordinary oven,
then cut, engraved, painted, or gilded, as desired.

—_— ————

NATURALISTS assert that a healthy swallow will

devour 6,000 flies every day.
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EDISON'S NEW ELECTRICAL RAILWAY.

But for the chronic aptitude of this generation never
to wonder at anything, we might expect to witness ex-
pressions of surprise as it becomes known that we are
to be whisked through the country at the rate of
thirty. forty, or fifty miles an hour by an agent invisi-
ble and unknown save by its effects ; but the moment
electricity is suggested as a motive power for railways,
the never to be surprised public say, ‘* Why not ?”
Nevertheless, the practical application of the electric
current to this purpose seems never to have had a pros-
pect of success before the experiments of Dr. Siemens,
in Berlin, in 1879, and the present extended experi-
ments of Mr. Edison. Itis a subject fraught with
difficulties, and while it has always offered a seemingly
promising field for inventors, the expense attending
experiments of this class has been a most effectual bar-
rier to progress.

Mr. Edison, more fortunate in this respect than
many of our experimenters, has not been hampered by
monetary difficulties, and having had ample means
for carrying out his ideas in practice, he has been en-
abled to develop his inventions more rapidly perhaps
than any other man living.

His new electric railway at Menlo Park is built ov r
natural ground, with little or no grading, and with no
regard for curves or grades. Itis atpresentsomething
over half a mile long, and is soon to be extended to
form a mile circle. The present rolling stock consists
of one electric locomotive and one open car. The gen-
eral appearance of the railway and its equipments will
be seen inour engraving. The motor is precisely like
one of Mr. Edison’s electrical generators, figured and
described in our columns some time since, and the mo-
tive poweris supplied by his stationary engine, the
power being converted into electrical energy by a sin-
gle generator.

_The current thus created is conveyed to the track by
two copper wires, one wire being connected with each
rail. The armature of the locomotive makes four re-
volutions to one of the drive wheels. The machine is
managed about like a steam locomotive, and it pushes
ahead with wonderful energy.

By invitation of Mr. Edison, representatives of this
journal were present at a recent trial of this novel
motor, and had the pleasure of riding, with some
twelve or fourteen other passengers, at a breakneck
rate up and down the grades, around sharp curves,
over humps and bumps, at the rate of twenty-five to
thirty miles an hour. Our experiences were sufficient
to enable us to see the desirableness of a little smoother
Toaa, and to convince us that there was no lack of
power in the machine. Mr. Edison says that he realizes
in the locomotive seventy per cent of the power ap-
plied to the generator. He will soon add four more
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cars, and apply improvements which he has in con-
templation.

This grand experiment is designed to test the appli-
cability of the electric current to this purpose and to
develop a railway system suitable for plantations,
large farms, and for mining districts, and perhaps it is
not entirely visionary to expect that our street and ele-
vated railways may at no very distant day be success-
fully operated by electricity.

A ROTARY NEWSPAPER FOLDER.
This is a very simple machine, adapted to fold papers
as they come from any kind of a press in a continuous

P

CARR'S ROTARY

NEWSPAPER FOLDER.

web, cutting the sheets the correct size, and without
employing knives which move in relation to the cylin-
ders. The improvement has been patented by Mr.
E. W. Carr, of No. 110 Fifth Avenue (room 3), Chica-
go, Ill. Fig. 1 shows the machine in position at one
end of a press, Fig. 2 representing the folding cylin.
ders with the web being cut and the position of the
severed sheet as the first fold is being made, and Fig.
8 showing the sheet while the first fold is being rolled
down and the sheet carried forward. Cylinder a serves
in connection with cylinder b as a cutting cylinder,
while cylinders b, ¢, and d serve as folding cylinders,
there being in the first cylinder a fixed knife which
registers with:a groove in the sepond cylinder, so that
at each revolution of these two cylinders the web will
be severed, the size and speed of the cylinders being
such that the sheet will be cut the proper size. In a
recess in the face of cylinder b, opposite the knife
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registering groove, is a series of parallel folding rollers,
between which the paper 1s forced by a folding blade
in cylinder ¢, making the first fold, after which the
paper is engaged by grippers on cylinder d, there be-
ing also in this cylinder folding rollers between which
the paper is forced to make the second fold by means
of a second blade in cylinder ¢. On the back side of
the lower and last roller is a chute into which the
paper is delivered after being twice folded, being car-
ried forward against an abutment and supported on
the usual parallel rods until pushed down between
them to make the final fold in the usual wanner. The
foldingrollers are preferably turned by a gear mechan-
ism, and above cylinder b are curved finger rods to
prevent the paper from rising, while above cylinder d
is a spring guide pressing the paper against cylinder c,
the several guiding devices holding the web snugly
against the faces of the cylinders.

O

Pneumatic Wheels.

It is not a great while since pneumatic tires were in-
troduced with the view of giving a maximum amount
of elasticity to wheels. These were succeeded by
wheels having pneumatic hubs, or naves, of which
there have been at least three brought out within the
last few months. The next step is to make the whole
wheel pneumatic, and this is now done in the wheels
made by the Pneumatic Wheel Company, of London.
The new wheel consists of a flattened spherical chamber
filled with compressed air. The outer shell is made of
a material which is slightly yielding in itself, but ex-
ceedingly tough, so that it is with difficulty broken or
cut into. Inside is an India rubber chamber conform-
ing to the shape of the shell, which is inflated from
outside the wheel with air under pressure. A pair of
metallic plates are affixed to the wheel, one on either
side, there being an open tube connecting the plates
and passing through the center of the wheel. The
axle passes through this tube, and is secured to the
wheel. There is a small valve in the side of the wheel
connected with the air chamber, so that the wheel can
be deflated at any time, or if deflated by long use or
other cause it can be readily inflated. A dog-cart
mounted-on a pair of these wheels, but having also a
pair of light springs, was the vehicle by which the
pneumatic system was tried. The wheels are 26%
inches diameter by 5! inches broad. The vehicle
ran very lightly, the crossing of tram rails at right
angles being scarcely perceptible, while granite pitched
roads were as quietly and as smoothly traversed a:
those of well leveled macadam. The company are
adapting these wheels to cycles and horse vehicles,
and are abqut to supply them to an electrical omnibus
shortly to be run. These wheels will be 31 inches
diameter by 11 inches thick, and 26 inches diameter by
64 inches thick when inflated.
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AN ELECTRIC MOUNTAIN RAILROAD.

The Mount Lowe Railway, in Southern California, is

aremarkable achievement in mountain railroad build-
ing, both as regards the engineering difficulties over-
comme and the unique motor equipment of the road.
Its purpose is to connect Pasadena,
a beautiful and tamous residence city

General Electric Company, and is located in the |jacent grounds.

The arc lights srationed along the

company’s power house at the Altadena station, and |steep incline, high above the foothills, form a strik-
driven by two sixty horse power Otto gas engines, the | ing object of interest at night as they gleam out from
gas being economically manufactured on the premises. | the mountainside and throw their bright rays far over

An eight inch pipe will soon be conveying an ample | the landscape, and are particularly noticed by pas-

sengers in the overland trains thread-

near Los Angeles, with the summit of
the Sierra Madre Mountains, nine
miles distant and 6,000 feet above sea
level.

The mountain road starts from Alta-
dena, a point twelve miles from Los
Angeles and three miles from Pasa-
dena, at the terminus of a local steam
railway which ascends the foothill
mesa of the mountains to an altitude
of 1,500 feet. The first two and a half
miles of the Mount Lowe Railway is
an electric trolley road, and climbs up
the remainder of the mesa for a mile
and a half, and then penetrates Rubio
Canyon, a deep and romantic gorge,
for another mile, much of this part of
the road being terraced out of the
side of the granite mountain, and con-
forming to the sharp curves of its
lateral indentations.

The trolley terminates at Rubio
Hotel and Pavilion, a unique struc-
ture built across the canyon at an
altitude of 2,200 feet, being somewhat
higher than the summit of the Alle-
ghanies where they cross the State of
Pennsylvania. Beyond the hotel the
canyon narrows to a deep, tortuous
gorge, or crooked chasm, with lofty
walls of gneiss, richly striated with
hornblende and feldspar. Terraced
walks, bridges and stairways furnish
access to a succession of beautiful
waterfalls and other bits of wild and
romantic scenery.

From Rubio Hotel, a double track,
three rail, endless cable incline, 3,000
feet in lengtk, lifts the passenger to
the summit of Echo Mountain, 3,500
feet above the sea, overcoming in
eight minutes an altitude of 1,300
feet, and passing over a varying gra-
dient which ranges from 48 to 62 per
cent.

Two cars of peculiar construction are
provided with transverse seats ar-
ranged in three compartments, rising
above each other likesteps. These cars
are permanently fastened to the cable,
and one ascends as the other descends,
passing each other at an ingenious
automatic turnout in the center of the
incline, 1,500 feet from either end.
Like the trolley road below, this road is operated by
electricity, and is said to be the only cable incline in
the world operated by electrical power. The winding
machinery and motor are located in a motor house on
Echo Mountain, the entire plant having been designed
and constructed by A. S. Hallidie, of San Francisco,
builder of the first street cable railway ever ope-
rated.

The one and a half inch cable isdriven by a seventy-
five horse power Keith electric motor
making eight hundred revolutions per
minute, which, by three reductions,
drives a horizontal elip pulley or grip
sheave of the
Hallidie type,
making seven-
teen revolu-
tions per min-
ute. This grip
sheave is pro-
vided with
movable auto-
matic jaws and
with a band
brake. The
conductorof
the inecline car
can signal the
engineer at the
motor house at
any point on
the incline and
stop the car or
proceed at will.

The dynamo
which furnishes
the current for
the entire sys-
tem is an Edi-
son bipolar gen-
erator, manu-
factured by the

THE CABLE WINDING MACHINERY,

A
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THE GREAT CABLE INCLINE, MT. LOWE RAILWAY, CALIFORNIA.

stream of water with a 1,400 foot head to a power
house a mile below the hotel, and two large Pelton
W,\.gels will drive the dynamo at a nominal cost, repre-
seirted by interest on cost of plant, wear of machinery
and superintendence of works.

‘While this great dynamo furnishes power for the trol-
ley road and cable incline, another supplies the electric
current for an elaborate system of are and incandes-

cent lights to illuminate the hotels, canyon and ad-

MI. LOWE

© 1894 SCIENTIFIC AMERICAN, INC.

BAILWAY.

ing their way through the distant
valley after dark.

The view from Echo Mountain
facing the south is one of unsur-
passed loveliness. It embraces the
broad San Gabriel Valley, with its
cities, hamlets, orange groves and
cultivated fields, bordered on the east
by a serrated horizon of mountain
peaks, and on the south and west by
a large segment of the Pacific Ocean,
dotted along sixty miles of coast with
pearly islands.

Excellent bridle roads, now leading
from Echo Mountain to the summit
of Mount Lowe, 6,000 feet above sea
level, will be superseded by an eleetric
trolley road, for which a suitable grade
has been surveyed.

Professor T. S. C. Lowe, projector,
builder and president of this moun-
tain road, has distinguished himself
in other fields of science, having in
vented the system of water gas now
in general use for gas illumination.
Professor Lowe was also the first to
produce artificial ice on a commercial
scale. For these, and other inven-
tions useful to humanity, he has re-
ceived from the Franklin Institute, of
Philadelphia, three medals and a
diploma, the highest award ever given
to one man by that institution.

Professor Lowe now proposes to
round out his series of honorable
achievements by establishing upon
the summit of the Sierra Madre range
which has received his name, an
astronomical observatory, well equip-
ped for doing the best photo-
graphic and spectroscopic work in
that department of science. On ac-
count of the high altitude, the clear
atmosphere and the southern lati-
tude, important scientific results are
anticinated by sneh distinguished
astronomers as Professor Lewis Swift
and Dr. E. E. Barnard.

Blondin the Rope Walker.

M. Blondin, now in his 71st year, is
giving marvelous performances upon
the high rope at the Crystal Palace,
London. 1In 1861, he walked across
the Niagara Falls on a rope 1,100 feet
long, stretched at a height of 160 feet above the tor-
rent. At the Crystal Palace his performance is upon
a rope stretched across the center transept at a height
of 60 feet from the ground. The rope, which is an inch
and three-quarters in diameter, is made of steel wire,
covered with six strands of manila, and from ancher
to anchor it is 400 feet long. Blondin walks across the
rope blindfolded, stands on his head, carries a man on
his back, and performs other feats, all of which are
accomplished with the old grace and daring.

The Crystal Maze.

One of the most interesting and amusing lessons in
optics and re-
flections is to
be found in
the Crystal
Maze, Broad-
way and 38th
St., this city.

By a scien-
tific arrange-
ment of mir-
rors placed at
angles calcu-
lated to the
fraction of an
inch, effects in
reflection are
produced
which would
have been
deemed impos-
sible. One re-
flection is
againreflected,
and so on to
infinitum, un-
til, like spec-
ters, the lost
image disap-
pears.

O
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The Ruby.
BY BENJ. F. MASON.

The true or oriental ruby is the gem of gems, and
exceeds in value, when perfect, even the diamond.
But to give it this great value its color must be of that
peculiar shade of red called * pigeon’s blood,” which is
a pure, deep, rich red, without a tinge of blue or yel-
low. And when of this deep, rich red the ruby is a
magnificent and resplendent gem, which the ancients
gave a heaven-born origin by a myth representing that
it drops in blood-red crystals from the clouds amid
the flashes of lightning.

In the language of gems the ruby is the emblem of
elegance and beauty. By theancients it was also con-
sidered to possess the power to correct evilsresulting
from mistaken friendship, and to reveal poison; and
in the middle ages it was regarded as an amulet, pro-
tecting against the plague, sadness, evil thoughts,
wicked spirits, ill health, danger and death.

The oriental ruby, the oriental sapphire, the oriental
amethyst, the oriental emerald, and the oriental aqua-
marine are all cornndum or pure alumina, having the
same form of crystallization, like composition, and the
same hardness. They are all, therefore, the same min-
eral, and differencein color is the only reason for chang-
ijng its name, in calling the blue ruby a sapphire, the
green ruby an emerald, and the purple ruby an ame-
thyst.

The ruby is formed in rhombohedral erystals, usually
imperfect. Though the cleavage is sometimes inter-
rupted and imperfect, it is basal, that is, the crystal
breaks across the prism with a flat surface. The lus-
ter of the igem is vitreous, and occasionally exhibits a
bright opalescent star of six rays in the direction of the
axis. It is very tough, when compact, and its colors
vary from the lightest rose tint to the deepest carmine.

Its specific gravity is from 39 to 416, and its hardness
is superior to any known substance except the dia-
mond, being number nine in the scale, while the dia-
mond, which stands at the head, is ten. Itis transparent
to translucent. and breaks with an uneven orconchoidal
fracture. Thecomposition of the ruby isalumina. color-
ed by traces of metallic oxides, as the following analy-
sis of a gem shows : Alumina, 98°'5; oxide of iron, 1 ; lime,
0'5. Theruby is not acted upon by acids, and before the
blowpipe remains unaltered, but with borax and salt
of phosphorus dissolves slowly.

Rubies are usually found in association with sap-
phires, topazes, zircons, rutile, magnetic iron and gold.
'The crystals of the gem are sometimes found perfect,
tapering at ceeh ond, but mare nften abraded or
rounded ; while frequently various colors in bands ex-
tend across the prism of the crystal, as when both ends
of the crystal are white and the center red, or the
reverse, or when any one of the colors is replaced by
yellow, or even black. These gems are usually obtain-
ed from layers of earth or river beds and streams, near
crystalline rocks, such as gneiss, mica, slate and granite.
Rubies are found in Farther India, in the kingdom of
Ava, in Siam, and in the Capelan Mountains, in Pegu.
They also occur in Ceylon, at Hohenstein, on the Elbe,
in the Rhine and Danube, in Australia, and in the
rivers Auvergne and Iser, in Bohemia.

The ruby mines of Burma, from whence for ages
the finest rubies have been obtained, are situated
about seventy miles from Mandalay, and extend over
an area of a hundred square miles. For centuries this
district has been regarded by the natives with a rever-
ence almost approaching veneration, and no stranger
has ever been permitted to approacb the mines
where the precious stones are obtained. All that is
known of them is that they are worked by sink-
ing pits in the earth until the ruby-bearing stratum is
reached, which varies in depth from two to twenty feet.
These mines produce annually vast quantities of rubies
and sapphires, besides oriental amethysts and topazes,
together with chrysoberyls and spinel rubies. For
centuries these mines were regarded as the special
appanage of the crown, and one of the highest prized
titles of the King of Burma was * Lord of the Rubies.”
Though the government did not work these mines, but
leased them at a monthly rental, yet it reserved for the
royal treasury all stones that were worth more than
fifty dollars, thereby giving the king almost a mon-
opoly of the ruby fields, for it is only very small rubies
that are worth less than this sum. Though the super-
intendents closely watched the miners, many large
stones were carried away by stealth, and again, when
a ruby or a sapphire worth more than fifty dollars was
discovered, the finder, in order to be able to retain the
gem, broke it in twain, and thus many fine stones were
ruined. When an unusually large and fine ruby was
found, a procession of grandees with soldiers and ele-
phants was sent to bring it to the royaltreasury. When
the late King Theebau wished to impress a visitor
with his immense wealth, he conducted him into his
treasury and permitted him to thrust his arm into the
great jars of rubies and sapphires which stood in rows
around the apartment. In this collection, the rarest
and finest in the world, were many gems of almost
priceless value. When Theebau abdicated the throne,
he took with him many rare and beautiful gems, but

most of the jars of rubies and sapphires were looted
during the interregnum that followed the sovereign's
departure. The rubies from Ceylon, though not found
in as large quantities as those in Burma, are very
fine, and are discovered in river beds and large
streams.

The oriental or true ruby is often confounded with
the spinel ruby, which is an inferior and entirely
different gem, containing about twenty-eight per cent
of magnesia. These stones are often sold through
error, or with the intention to defraud, but the differ-
ence may be easily detected by the inferior hardness
and lower specific gravity of the spinel ruby. This is
particularly the case with Ceylon spinels. This is an
old error, for in ancient times all red stones were called
carbuncles and rubies, and even at the present time
this name is applied indiscriminately to various red
gems, which is very deceptive to the novice, who imag-
ines the ruby to mean only the red corundum. Even
the two large stones exhibited by Queen Victoria as
rubies at the London Exhibition of 1862 were found on
an examination of their specific gravity and hardness
to be spinels.

In experimenting in the manufacture of rubies,
chemists have succeeded in producing artificial crystals
of the same form of crystallization and of equal hard-
ness with the natural gem, but they were very small
and of little value, being no larger than those used for
watch jewels, which can be bought by the pound. The
artificial rubies are formed by melting alumina and
borax in a platinum crucible. The borax dissolves the
alumina, after which it evaporates,leaving the alumina
in a crystallized state. Blue and red crystals have also
been produced by bringing the volatilized fluoride of
aluminum into the vapor of boracic acid, when decom-
position takes place, and fluoride of boron escaping,
leaves the crystals of alumina.

In the United States rubies have been found in asso-
ciation with sapphires at Vernon, N. J., but they were |
generally opaque and unfit for gems, although a num-
ber of stones have been cut and polished. In the
Jenksmine, at Franklin, in Macon County, N. C., while
mining for corundum, over fifty rubies and sapphires
were discovered, of which nearly one half werereally
fine gems. The colorswere blue, violet blue, pink, yel-
low, aénd ruby red. The smaller gems were the richest
in color, and a few of the best found here were sold for
nearly a hundred dollars each. Rubies, with their in-
variable associates, sapphires, have also been discover-
ed near Helena, Mont., near Santa Fe, N. M., and in
Colorado and Arizona. In thisgem-producing distriet,
farmed hy a part of New Mexico, Arizona, and southern
Colorado, rubies and sapphires occur in sand, and are
particularly found on ant hills, which abound there,
associated with peridots and garnets. Perfect red
rubiesand bluesapphireshaveoccasionally been found,
but most of the gems are of a light green, greenish
blue, light blue, light red, and red color, with also the
intermediate shades. Though no mining or system-
atic search has ever been prosecuted in this wonderful
district, rubies and sapphires sold and cut into gems
bring annually over $2,000, not including the large
number that is disposed of as specimens for mineral
cabinets.

From the earliest ages of antiquity the ruby has been
regarded as one of the most valuable of gems. An
Eastern legend runs that a ruby was suspended in the
ark of Noah to diffuse light, and the Vedas of the
Brahmins mention a place lighted by rubies and dia-
monds, which emitted light like that of the planets.
In China and India rubies have been employed from
the earliest times for the ornamentation of a great
variety of jewelry. They are also mentioned in the
Bible, in the Proverbs of Solomon and in the twenty-
eighth chapter of the book of Job, in verse eighteen:
**No mention shall be made of coral or of pearls; for
the price of wisdom is above rubies.” The anthrax of
Theophrastus and the Indian carbuncle mentioned by
Pliny were undoubtedly rubies, as the following de-
scription by an ancient writer confirms beyond doubt :
‘*“The carbuncle or anthrax is an elegant stone of a
deep red color, which when held against the sun re-
sembles a glowing coal. It is found pureand faultless,
and of the same degree of hardness with the sapphire,
which is only second to the diamond. It is naturally
of an angular figure, and bears fire unaltered and with-
out parting with its color.” It is the third stone men-
tioned as being in the breast-plate of the Jewish high
priest, under the Hebrew name of baraketh, translated
carbuncle, and it is also found among the royal crna-
ments worn by the king of Tyre (Ezekiel xxviii. 13).
In several European museums are ancient cameos and
intaglios engraved on rubies, about B. C. 500, which,
as the historical reader is aware, was one of the most
flourishing periods of Greek art.

The number of large and fine rubies that has been
discovered—not including those in the Burmese treas-
ury, of which little is known—is very small. The larg-
est ruby of which there is any record is reported, upon
the authority of Marco Polo, to be in the possession of
the King of Ceylon. ‘It is a span long (nine inches),
as thick as a man’s arm, and without a flaw.” In the

French crown, adorning the order of the Golden Fleece,
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is a fine ruby cut in the form of a dragon with extend
ed wings.

e
-

-

Hygiene of the Eye,

Dr. F. C. Heath, of Indianapolis, says: Rest should
be considered as one of the most important factors in
treating diseased or strained eyes—rest of eyes, body
and mind. Avoidance of wind, dust and smoke, or
protection from their evil effects, must not be neg-
lected.

Personal habits enter into the question of causation
of eye disease, and their regulation becomes, therefore,
a part of the preventive or hygienic treatment. Sexual
excesses undoubtedly contribute to the production of
muscular asthenopia and hysterical amblyopia and
photophobia, besides affecting the conjunctiva indi-
rectly through their influence on nasal catarrh. To-
bacco and alcohol have their well recognized am-
blyopias. Lack of bathing the eyes properly may re-
sult in conjunctival trouble. Use of water, both cold
and hot, may have a place in the hygienic treatment
of diseased eyes. Employ, as a rule, that which is the
more grateful to the patient, cold usually for con-
junctival diseases and injuries, hot for iritic and deeper
troubles, avoiding anything like a poultice. Indeed,
there should be a limit to cold applications, lest the
nutrition of the cornea become enfeebled, while that
delicate tissue requires still greater care in the use of
hot applications (seldom exceeding one hour at a time),
from fear of maceration and consequent ulceration.
Diet is important, chiefly through its effects upon indi-
gestion and general health, which frequently have
much to do with the condition of the eye.

A few words as to abuse of eyes may not be amiss.
The first offense in this line is reading with a poor
light—requiring the ciliary muscle to do extra work to
sharpen the vision. This applies to dim light, twilight,
sitting too far from the light, ete.

The second offense is error of posture—stooping or
lying down congests the eye, besides requiring unna-
tural work of the eve muscles.

Reading on trains is our third offense, the motion
causing such frequent changes of focus and position as
to tax the muscle of accommodation as well as the
muscles of fixation, so to speak.

Reading without needed glasses or with badly fitting
ones is our last, but not least, offense. Aside from the
various wellknown reflex effects of eye strain, the dan-
ger to the eye itself is not to be slighted. Eye strain
is certainly a factor in producing disease of almost
every part of the eye, its most serious effects being
choroiditis, glaucoma and cataract.

Old age is the time of retribution for eye sinners—it
calls for little in a special hygienic way beyond the oc-
casional stimulating washes and the careful husband-
ing of what sight remains.

Fortunately the surgeon’s skill can give nearly all
sufferers from cataract a greater triumph over their
troubles than isafforded any other sufferers whatever,
yet it is only after quite a period of darknessin waiting
the ripening of the cataract.

Accidents Thawing Dynamite.

The most fruitful source of accidents with dynamite
is the thawing of the cartridges, which solidify and be-
come inert at a comparatively high temperature,
namely, about 40° F. To thaw the cartridges, tin
warming pans are, or should be, provided, and if used
with ordinary care, they form a safe and efficient means
of carrying out this operation. They are constructed
on the principle of the glue pot, the cartridges being
placed in the removable portion and covered up, the
bottom part being filled with warm water. So reason-
ably safe is the use of this contrivance that the author
can only recall one instance of an accident occurring
in its use. On the other hand, a very large number of
persons have been killed, and a still larger number seri-
ously injured, and much property destroyed through
the improper thawing of dynamite. Much misappre-
hension and misplaced confidence has been taused
by the fact that small quantities of unconfined nitro-
glycerine, and explosives containing it as their chiet
constituent, will sometimes burn quietly away when
ignited by direct contact with a flame. It has, there-
fore, been thought that if this was the case, no ill
effects could arise from simply heating it. This idea,
as the author has already observed, is a terribly mis-
taken one. If a cartridge of dynamite or its congen-
ers is lighted or placed in afire, it may burn harmlessly
away. But if a similar cartridge is placed on the hob
of a stove or an oven, and gradually heated up to its
exploding point, which is from 350° to 400° F., a violent
explosion will almost inevitably result, and before that
point is reached the explosive will become extremely
sensitive to the slightest shock. Nobel states that,
when dynamite is heated to 440° F., it is liable to ex-
plode. But Nobel is the apostle of dynamite, and is
liable to look a little too favorably upon its faults.
Colonel Cundill, one of her Majesty’s inspectors of
explosives, gives 360° F. as its exploding point, and
eissler, in his work on explosives, states that when
dynamite is heated to 350° F., a dime falling upon it
will explode it.—B. F. Nursey, Society of Hngineers.
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A STEAMBOAT EXPLOSION.
Steamboat boiler explosions attended with loss of
life are few in number, and the entire history of North-
western steam boating records a bare half dozen of
these distressing fatalities. What was probably the
most terrible accident of this nature that ever hap-
pened on the Northwestern waters took place on Snake
River, August 14, when the boiler on the Annie Faxon
exploded, killing eight people, wounding nine others
and making a total wreck of the fine steamer. The
steamer, in command of Captain H. C. Baughman,
with George Brown engineer, left Lewiston, Idaho, on
her regular trip to Riparia about daylight, and at 7:20
A. M. started to land at Wade’s landing. In making
the landing the engineer received a ‘‘go ahead” bell,
and was in the act of answering it
when the explosion occurred. The
boiler was torn asunder and literal-
ly blown to pieces, a considerable
portion of it being missing from the
debris that remained on her decks.
The accompanying illustrations,
taken before and after the wreck,
give a good idea of the awful de-
struction. Arigid examination by
Inspectors Edwards and MecDer-
mott has thus far failed to reveal
the cause of the explosion. The
boiler was in good order, and at
the time of the explosion was carry-
ing ten pounds less steam than was
allowed. The fusible plug, which
would melt when the water became
low, shows no sign of trouble from
that cause, and from indication the
exact cause will never be known,—

Railway and Marine Gazette.

o -
A Hoiler Explosion,

Boiler explosions are by no means
uncommon, and yet they are seldom
observed by ‘‘disinterested spectators.”

before the explosion § and the fire box end, with the
ptrottuding tubes, was blown about 75 feet in the oppo-
site direction, narrowly missing two firemen who were
standing by. The central portion of the barrel was
laid flat on the floor where the boiler stood.

“ Investigation showed that the boiler was nearly
filled with water at the time of the explosion. The
shell above the water line had been overheated and
softened, and the enormous pressure that accuinulated
caused the explosion. The shell was bulged outward
in several places along the top to a depth of nearly
half an inch.”—7%he Locomotive.

Foundations in Quicksand.
A novel method of making foundations in quick-

BEFORE THE EXPLOSION.

One of our |sand was described by Mr. F. Neukirch, of Bremen,

inspectors from the Hartford office had the good for-|at the International Congress of Engineering, Chi-

tune a short time ago to actually see a boiler blow up | cago.
The boiler was torn converted into solid concrete by blowing into it, by
apart and thrown in various directions. The inspector air pressure, dry cement in powder.

under steam at a high pressure.

relates his experience as follows :

““ About 12.80 o’clock on the afternoon of August 14,
my attention was attracted by a fire which had just
broken out in a shingle mill at North Adams, Mass.
The flames spread rapidly, and were fast consuming
the wooden mill and communicating with the adjoin-
ing buildings ; and when the fire department arrived
and got to work it bent its entire efforts upon saving
the surrounding property. Hence no water was
thrown on the burning building in which the boiler
was situated.

‘“The boiler was of the locomotive type, and was
rated at about 85 horse power. It was unjacketed and
all its parts were exposed to the elements. It was pro-
vided with a two-inch pop valve, which would be of
ample size to relieve it of excessive pressure under
working conditions. The boiler,
being under our care, was re-
cently inspected, and was in
good condition for a working
pressure of 110 pounds to the
square inch. '

*The mill was situated on the
bank of a small pond and the
boiler was set at right angles
to this bank. The position taken
by the writer at the time of the
explosion was on the opposite
side of the pond, about 200 feet
away from the mill.

** The boarding which covered
the mill soon burned away, leav-
ing only the frame and the stock
for about 250 panel doors. This
stock had been piled over the
boiler to dry, and when it was
released by the burning away
of the millit fell down about the
boiler in a heap and burned
fiercely, so that the entire outer
part of the shell became the
heating surface of the boiler.
The safety valve was blowing freely, and could be
heard distinetly above the roar of the flames. It was
doing its utmost to relieve the enormous pressure that
was fast accumulating. The iron stack had fallen into
the pond and the smoke arch at the front end had be-
come red hot. A few moments later there came a deaf-
ening explosion, like the report of a blast, and the
burning timbers were hurled in every direction. One
" piece, about 6 inches square and 8 feet long, which was
probably over the point of rupture, was thrown
high in theair, so that it was hardly visible to the eye ;
it must have gone up 300 or 400 feet. 'The point of
initial rupture was on the top of the barrel and the
boiler was torn in three pieces. The front end was
thrown into the pond, about 50 feet from where it stood

The sand on which the foundation is to rest is

For this purpose
a 114 in. pipe is used, which is drawn to a point at its
lower end, and has there three or more 34 in. holes.
This pipe is joined at its upper end by a rubber tube
to an injector, which is connected to a source of com-
pressed air, and is fed with dvy cement. The sinking
of the pipe to the depth eqnired is faciitated by
blowing air through it during °*ts descent and setting
it in motion. Depths of 16 ft. to 19 ft. can thus be
quickly reached. This done, the cement is fed in,
and is carried into the sand by the air, which, boiling
up through the former, insures a thorough mixture
of it and the cement. The tube is then slowly with-
drawn, the supply of cement being continued till it
reaches the surface. The concrete formed ‘in this way
takes several weeks to harden, and requires months
to attain its full strength. The whole area to be

Progress of Refrigerating Industries.

With regard to ice manufacturing and refriger-
ating machinery, the Engineer remarks that dur-
ing the year the progress has, on the whole, been
satisfactory. There has not been much demand for
large ice-making plants, chiefly because of the low
price of Norwegian ice, but now that attention has
been called to the desirability of using pure or dis-
tilled water ice for dietetic purposes, it is probable
that the demand will improve. That machine-made
ice can be produced at a less price than that of ice
imported from Norway admits of no doubt what-
ever, and an ice factory must be a commercial success,
provided it is put up with reasonable skill and with

due regard to the wants of the particular district.
. Already in England large facto-
ries are successfully working in
London, Birmingham, Hull, Liver-
pool and Manchester, as well as in
other large towns. In warm ecli-
mates the conditions are, of course,
still more favorable for the artifi-
cial production of ice than in tem-
perate climates such as that of
England. The day of the com-
pressed air refrigerator is at last
over, and this seems to be true for
machines both for land and ship
use. At the present time, probably,
no less than 80 per cent of the dead
meat imported into Liverpool from
North and South America is
brought over by means of ammonia
compression machines, and it is
only a question of a comparatively
short time until the few remaining
vessels still using compressed air
machines are fitted with more mod-
ern appliances, not only costing less
to install, but requiring merely
about one-fifth of the driving power.
In the New Zealand and Australian trade, Messrs.
Turnbull, Martin & Co.’s new boats, Perthshire and
Buteshire, each of which will carry about 2,500 tons of!
frozen meat and dairy produce, are fitted with Linde
machines on the air circulating system; and a third
vessel, similarly equipped, has just been ordered by
the same firm. The Gothic has a chemical machine
on the carbonic acid system, with brine pipes; but in
view of recent rather alarming reports from the River
Plate, further experience is required before the success

of this system can be said ta be assured  With working
pressures reaching as high as 1,200 pounds per square

inch in the tropies, and with a critical point as low
as 88 deg. Fah., it is rather difficult to see how such a
liquid as carbonic acid can be satisfactorily used, ex-
cept perhaps in some special cases. Linde machines
are now used extensively for mutton and beef freez-
ing and starage in South America, New Zealand, and
Australiaq and the Queensland Meat Export Com-
pany has just recently ordered two large plants for
Brisbane and Townsville, each capable of freezing
600 tons of beef per month, and
of simultaneously storing 600

AFTER THE EXPLOSION.

treated is divided into a number of small areas of
about one square foot each, and the tube is sunk
suceessively in all of them. Itisfound that the mixture
of cement and sand produced occupies less space than
the sand alone did before the operation. The method
has been, it is stated, successfully applied to the
water tightening of an iron coffer dam at the harbor
of Vegesack, Bremen, and to a similar purpose on
a sewer laid in quicksand in a narrow street. The
sewer, which was egg-shaped, was very leaky—so much
so that the sand passed into it, and was carried away
with the sewage. Settlement then took place, and 1t
was to prevent this going further that the ‘‘air” grout-
ing process already described was adopted, and proved
quite successful.

© 1894 SCIENTIFIC AMERICAN, INC.

tons at 10 deg. Fah. At Towns-
ville the initial temperature of
the cooling water is 100 deg. Fah.
In this country a large chilling
and cold storage plant is in
course of construction for the
Manchester Corporation, and a
large extension is in hand for
the Liverpool Cold Storage and
lce Company. Refrigerating
machinery—chiefly on the am-
monia compression system—is
now used very largely by butch-
ers, poulterers, and others, who
find that with a well-constructed
cold chamber they can not only
supply better conditioned meat,
but they can themselves take
advantage of fluctuations of the
market, and so make an addi-
tional profit. For industrial pur-
poses the field is daily increas-
ing, and it is surprising to think
of the many instances—unknown
till a few years ago—in which refrigerating machinery
is now economically adopted.

Cristalline.

This is a kind of collodion in which the ether
and alcohol are replaced by methylic alcohol as
a solvent. It evaporates more slowly than ordinary
collodion and forms a durable translucid pellicle,
said to be imperceptible on the skin. 1t has been
employed in combination with various medicaments
in cases of skin disease, and readily dissolves pyro-
gallic and salicylic acids, chrysarobin, sublimate,
etc. By the addition of castor oil an elastic cris-
talline may be obtained as in the case of coliodion.
—=8em. med. and Repertoire [3].

~
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RECENTLY PATENTED INVENTIONS.
Railway Appliances.

AIR BRAKE VALVES.— Eugene Bearss,
Ellenville, N. Y. This inventor has provided a new and
improved device for opening or closing valves for air-
brake hose couplings, one which automatically shuts the
valve in each section when the sections are uncoupled, or
opens the valve when two sections of couplings are
united. There is a valve in each of two movable inter-
locking sections and a spring-pressed pivoted arm held
on each section and adapted to engage with its forked
end the handle of the valve in the section. By a special
construction of the valve seat an air-tight joint is formed.

CAR AXLE DUST GUARD AND OIL
SAvER.—William A. Warman, Moncton, Canada. This
is a simple and inexpensive device, readily adjustable to
various sized axles, and which adjusts itself to take up
any wear of its various parts. It consists of a rigid bear-
ing frame, or plates having packing material between
them, and a vertically movable plate carrymg a sheet of
packing material adapted to act in conjunction with the
stationary packing and envelop the axle or shaft, the sev-
eral parte being securely held, but at the same time pro-
perly spaced to permit the motion of the movable sec-
tion.

CABLE CAR TRANSFER DEVICE.—John
T. Schweizer, Wilmington, Del., and Jacob H. Burger,
Philadelphia, Pa. The car-transferring mechanism pro-
vided for by this improvement is located in an under-
ground chamber at intersecting points in a cable line, and
consists of a sprocket chain carried by idlers and adapted
to be operated from the power cable, while arms on the
car may be set to engage the chain, whereby the car may
be driven across other cables or cable conduits.

NEW BAGGAGE RACK.—Mr. R. H. Pan-
nill, of the Chesapeake and Ohio Railway Company, has
made an improvement in baggage racks for cars and sta-
tions that meets with the general approval of railway
people. It facilitates the handling of baggage and econo-
mizes space.

Electrical.

VoringG MACHINE.—John H. Scotford,
Portland, Oregon. This machine is designed for use in
connection with what is known as the ** Australian * sys-
tem of balloting. It has a cylinder adapted to carry a
ballot, a contact wheel and a numbering and registering
device operated by an electric magnet, the connections
being such that when the cylinder is revolved with a bal-
lot on it, the numbering and registering device will be
operated to count and print the vote, so that when the
polls are closed the aggregate vote for each candidate
will appear registered in a deflnite manner.

ELECTRIC WASHING MACHINE.—John
P. Johanson, New York City. According to this im-
provement, two electrodes are provided, each having an
insulated handle with a catch to support the electrode on
the washboiler, while a metallic perforated tube is in-
serted in the handle and connected with the conducting
wire, there being an insulated cap on the end of the tube

opposite thehandle. By this uieam_s the clothes, as they
are oeing boiled, are treated to an électric bath to 1oosen

and dissolve the dirt, the clothes being stirred occasion-
ally and the dirt dropping to the bottom without the least
possible injury to the fabric.

ELECTRIC RAILWAY TROLLEY.—Wal-
ter Van Benthuysen, New Orleans, La. The trolley pole,
according to this invention, is formed of a hollow arm
held normally in a vertical position by spiral springs,
while a rod inserted in the arm has a projecting jointed
end piece carrying a conical trolley wheel. The construc-
tion is such that the trolley is not liable to leave the wire,
but should it do so, it will arrange itself automatically in
a safe position, so that it cannot be injured by striking
against the supports of the wire.

Mining, Etc.

AMALGAMATOR. —Doc. A. Patterson,
Summitville, Col.,, and Emery Anderson, White Oaks,
New Mexico. The pan of this amalgamator is of copper
or other suitable material, galvanized or amalgamated,
and it has the usual two parallel sides. A short distance
from the upper gate is a transverse curved riffle, forming
a pocket for quicksilver, and below this is a straight ver-
tical riffle to agitate the flow ; farther down in the pan is
a gate, and beyond this is another riffle, reversely curved,
while on the lower end of the pan is still another straight
vertical riffle. The construction has been found very ef-
fective for catching and retaining all the precious metal
contained in the pulp.

MULLER FOR GRINDING OR AMALGA-
MATING MiLLs.—Walter N. Nolan, El Oro, Mexico. On
the bottom of the pan of this mill is a die ring, on which
travel a series of shoes, each having a beveled rim and
conical feed apertures, the shoes each having a central
stud revolving in a hub projecting from a circular plate
secured to the under side of a ring-shaped carrier. In
the carrier are apertures registering with those in the
beveled rim and through which the pulp is introduced to
pass on to the revolving shoe and between the lower sur-
face of the shoe and the die ring. The shoes are free to
slide upward in their hubs to admit more or less pulp be-
tween the grinding surfaces, and the muller, on account
of its peculiar shape and construction, gives a rapid mo-
tion to the pulp, both when grinding and amalgamating.

TREATING PHOSPHATE ROCK. —George
Guild, Knoxville, Tenn. This invention provides an
apparatus compriging a hopper, a valve-controlled steam-
ing chamber, a disintegrating chamber, and a screen.
Means are provided for regulating the supply of material,
and steaming and agitating it, and then screening and
separating the phosphate from the mud, the work being
very thoroughly done and the operation almost entirely
automatic.

Mechanical.

SLIDING PLANER. — Arthur Stables,
Mannborough, Va. In this machine is a reciprocating
cutter head having inclined lugs which engage slides

formed with angular recesses, while the feeding device

Scientific

comprises two sets of rollers journaled in side frames car-
ried by a main frame mounted to turn, a shaft forming
the center of the frame, and a pulley on the shaft being
connected by belts with the uppermost feed rollers. The
machine is strongly made and designed to plane a per-
fectly smooth and true surface. [For further informa-
tion relative to this invention, address Eure, Gregory &
Co., box 325, Norfolk, Va.]

MECHANICAL MOVEMENT. —José T.
Penuela, Ciudad del Tocuyo, Venezuela. This improve-
ment is especially designed for use in connection with
sugar cane machinery, but is also applicable to crushing
mills and other machines where great power or pressure
is required. The invention provides anovel combination
of cranks, levers, and falls, to be connected with the
drive shaft and the machine to be driven, whereby the
main shaft of the machine will be turned with greater
power than the driving shaft, to overcome greater resist-
ance.

BAND CUTTER.—Irene Hoyez, Stephen,
Minn. Pivoted to a recessed handle is a blade which may
be locked in open or closed position, while a second
blade issecured to the free end of the first blade and held
in fixed relation thereto when in use, the cutting edge
of one blade facing that of the other and forming an
angle therewith. The combined blades are arranged to
close within the handle, forming an especially conve-
nient tool for cutting belts or bands for thrashing and
other machines.

Agricultural,

PLANTER AND DISTRIBUTOR.—Joseph
N. Bell, Sharp, Ala. This is a simple, easily adjustable
implement, which may be used as a planter or as a dis-
tributor for fertilizer. It comprises a beam or stock and
a feeding wheel over which fits a removable bottom
frame that restsupon the beam, the hopper fitting upon
the bottom frame and being connected with the beam
by straps. In planting cotton the machine has a differ-
ont forin of coverer and planting wheel from the devices
used in planting corn and peas, etc., but the changes may
be quickly made.

HAY LOADER.— William H. Scheer,
Frankfort, Ill. As this machine is drawn forward the
hayis gathered up by rake teeth which hold the hay
until it is taken by conveyer teeth, removed from the
gatherer and elevated for delivery into a wagon or
other receptacle located in front of the machine and
traveling with it.

Cow MILEING MACHINE.—William B.
Bland, Maquon, Ill. This is a machine which may be
readily adjusted to the udder of a cow, and applied with-
out causing irritation or discomfort, the milking fingers
thereof being adjusted in any required direction, all the
parts of the machine and the various adjustments being
controlled by the working of a single lever. By the same
lever also an operative mechanism is thrown into gear
with the driving mechanism for operating the machine,
the parts automatically adjusting themselves to compen-
sate for the shrinkage as the milk is withdrawn from the
udder.

Miscellanieous.

APPARATUS FOR DYEING.—Edward
Turnbull, Passaic, N.J. This dye vat is mounted on
wheels, and has at its rear end a small roller over
which the fabric passes, and under a roller sub-
merged in the dye. After which the fabric passes
upward over a roller having a regular roughened
surface, an endless rubber belt passing over an elas-
tic covering on a cylinder pressing on the fabric as
it passes over thefroughened roller. The fabric is then
passed back again into the dye, between other rollers,
and receives a final pressure on a roughened surface as
it passes out. No surplus dye or moisture is left in the
fabric after it leaves the machine, which is designed to
save considerable labor, and obviate the need of the or-
dinary scouring and finishing process, as well as do away
with the necessity of heating the dye in the vats.

FILTER. — William D. P. Aims, Jr.,
Philadelphia, Pa. This is a filter adapted for use in fil-
tering water, oil, or any other liquid, and for general
domestic and manufacturing purposes. It is easily con-
structed and applied, and may be thoroughly cleaned
without taking itapart or removing it from its position on
the water pipe. In connection with perforated dia-
phragms near the top and bottom of a cylindrical casing
are connecting porous tubes, through which the water
or other liquid to be filtered is forced. The inlet pipe is
connected with the top and bottom of the filter, so that
the water or other liquid may be sent through it in either
direction.

ALE-DRAWING DEVICE. —John Far-
mer, Jersey City, N.J. Either still or lively ale may, by
this device, be drawn direct from the cask, means being
provided whereby the same pressure of gas which exists
in the cask will be present in the device or receptacle
from which the ale is to be drawn. Means are also pro-
vided for reducing the pressure in the receptacle, and for
determining the amount of pressure and the level of the
lignid. The receptacle and all of its interior mechanism
are made of wood, and placed in a jacket adapted to re-
ceive ice.

HoRSE COLLAR FASTENER.—Ernest E.
Kerl, Mellette, South Dakota. This fastening consists
of rigid members adapted to be attached to the
sections of the. collar, the membershaving a ball and
socket connection whereby the collar will be permitted
towork in a free and easy manner upon the horses
shoulders, and move in unison therewith, thus preventing
the shoulders-and upper portion of the neck from being
galled or scarred by the action of the collar. The de-
vice is 8o made as to facilitate putting on and taking off
the collar.

THILL CoupPLIiNG.—Isaac Clark, Mor-
ris Plains, N. J. This is an improvement upon a former
patented invention of the same inventor, and provides a
gsimple and conveniently manipulated device for holding
the coupling in locked position. The coupling and un-
coupling with the thill iron are quickly and easily ef-
fected, and the device makes an anti-rattling connec-
tion.

Aumerican,
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PurTYING ToorL.—Theodore Witte, | something designed to raise their trade above the rule of

Chilliwhack, Canada. This tool has a three-cornerednoz-
zle at one end and a handle at the other end, while a
piston working in the body is provided with a racked
piston rod moved by a gear and ratchet mechanism actu-
ated by a swinging lever fulcrumed in the handle. Mixed
putty, either hard orsoft, may be carried in the tool, and
be forced out and rapidly applied without the use of a
knife and without touching theputty with the fingers,
the putty being rubbed to place by a flat blade or plate at
one side of the nozzle.

WATCHMAKER'S TooL. —John A.
Bricker, Atlanta, Texas. This invention relates particu-
larly to a device for removing the roller from the balance
wheel staff or the hands from their shafts, the device be-
ing so constructed that the wheel can be held in one
hand while the instrument is fastened upon the roller by
the other. The improvement provides a pair of spring-
actuated pinchers connected with which is an adjustable
centering pin, there being also a longitudinal guide rod
connected with the handles, causing the latter and the
jaws to move evenly.

PRINTER’S “Tie-Up” rFor TYPE
Paces.—Joseph Vierling, Allegheny, Pa. Instead of
tying up pagesof type with a cord or string, this inventor
has provided a binder consisting of straight bars having
rabbeted ends and projecting pins and tongues adapted
to engage right-angular corner locking pieces in which
are inclined slots. With the bars made type high to take
the place of a guard rule, this binder may be used in
electrotyping.

Book AND INDEX.—Thomas K. Brow-
nell, Clifton, N. J. With this improvement an index
book may be inclosed within the coversof a book of
entry and extended with it for ready reference. The in-
vention consists in the attachment of the index book
to the tapes of fthe main book or book of entry, so that
it is not liable to be detached except by the destruction of
either or both.

COMBINATION TRUNK.—Abraham Bot-
kin, New York City. This inventor has devised an arti-
cle of furniture which may be used as a bed, a seat or a
chair, as well as a trunk, while its top may also be uti-
lized as atable. It is 8o constructed as to be convenient
of manipulation, and is designed to have especial advan-
tages for traveling salesmen carrying samples and some-
times having to put up where hotel accommodations are
limited.

FIRE EscAPE.—Francis W. Rawle, New
York City. This fire escape is made in two sections, a
hollow body section adapted to be secured to a fixed sup-
port just outside of a window and a folding carriage
adapted to fit in the body section when not in use, the
carriage having a lowering device connected with the
body section and a brake mechanism, whereby persons
descending in the carriage may regulate the speed of their
descent.

STOVE.—Jorgen J. Eskil, Iron Moun-
tain, Mich. In this stove a flue opening from the outer
air beneath the ash box extends around the fire box into
a hot-air chamber above, and the air thus heated passes
ont throngh openings in the top of the stove, which is
thus adapted to afford heat by ejecting into the room a
current of hot air as well as by direct radiation, affording
a large amount of heat in proportion to the fuel con-
sumed.

CHIMNEY CAP.—Martin Ludwig, Al-
bany, Oregon. This top is formed of a single piece and
provides in itself the vane for controlling the position of
the cap ; also providing for accelerating the draught by
means of its air openings, and affording a secure support
for the top. The flaps made by the incisions in the blank
forming the top are bent to produce sheds over the air
openings.

WAsHING MACHINE.—Charles M.
Coats, Aurora, Ill., and James L. Sprague, Minneapolis,
Minn. This is an improvement in thatclass of washing
machines in which a swinging rubber is suspended and
reciprocated within a suds box, the operator vibrating
handle levers by which the rubber and the clothes-hold-
ing cage are simultaneously oscillated. The clothes are
thus subjected to three operations at once—rubbing or
friction, squeezing or pressing, and the passage through
them of mingled currents of air and water, which is de-
signed to effect their cleansing in the shortest time, with
little labor and the least wear.

BEDCLOTHES FASTENER.—Zebulon H.
Jacobs, Salt Lake City, Utah Territory. A fixed cross
bar is arranged between thé rails near the foot of the bed-
stead, and between this bar and the footboard is a spring-
pressed sliding fastening bar, between which and the
footboard the lower ends of the bed clothes are clamped
to prevent their being thrown off by a restless sleeper. A
locking device is provided to hold the fastening bar out
of engagement with the clothes while the bed is being
made.

UTERINE RECTIFIER.—Frank W. Havi-
land, New York City. This is a device designed to be
worn with safety and with but slight inconvenience for
restoring a deflected uterus to its normal or proper po-
sition.

NoTe.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

THE IRON FOUNDER SUPPLEMENT. A
complete illustrated exposition of the
art of casting in iron. By Simpson
Bolland. New York: John Wiley &
Sons. 1893. Pp. ix, 392. Price $2.50.

Foundry work is now being studied in our colleges; it
is no longer relegated to workmen, but is taught by prac-
tical demonstration to students in the higher institutions
of learning. At last wehavea full and adequate manual
on the subject. While students have peen alluded to, it
must not be supposed that the work is written for them
alone. Indeed, its aspect is a practical one, and the in-
telligent foreman and progressive workman will alike
find matter to interest them in it, and it will appear as
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The numerous illus-
ded

thumb system too apt to prevail.
trations are ially to be cc

OBJECT LESSONS AND How To GIVE
THEM. First series. For primary
schools. By George Ricks. Boston -
D. C. Heath & Co. 1893. Pp. vi,
202. Price 90 cents.

Students of pedagogy have found children educated in
schools astonishingly ignorant of the concrete. This lit-
tle text book is designed to bring it before them. It is
the first series for the use of primary schools, and ad-
dresses the brain through the senses. It is very inter-
estingly written, and while it indicates an advance in
educational methods, it incidentally, and very curiously,
shows therewith a startling defect, perhaps as much in
the home life as school life of many children ; namely,
their ignorance of measurements and similar things.

OBJECT LESSONS AND How To GIVE
THEM. Second series. For inter-
mediate and grammar schools. By
George Ricks. Boston: D. C. Heath
& Co. 1893. Pp. viii, 214. Price
90 cents.

The second series, designed for elementary and gram-
mar schools, treats of elementary physics and chemistry
and gives excellent hints for the simple demonstration
of the laws of science. In some ways it is to be regretted
that the apparatus shown is not simpler and that the use
of an air pump is prescribed.

NATURAL THEOLOGY. The Gifford lec-
tures delivered before the University
of Edinburgh in 1893. By Prof. Sir
G. G. Stokes, Bart. London: Adam
and Charles Black. 1893. Pp. viii,
272. Price $1.50.

The relation of scienceand religion and the concord-
ance between science and revealed religion are the topics
of this work. If we undertook to review it, it would
possibly bring us into too lengthy a discussion. It will,
it is believed, be found acceptable for many readers.

THE RELIGION OF SCIENCE. By Dr.
Paul Carus. Chicago: The Open
Court Publishing Company. 1893.
Pp. vi, 103. Price 50 cents.

%%~ Any of theabove books may be purchased through
this office. Send for new book catalogue just pub-
lished. MuUNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JANUARY, 1894.—(No. 99.)

TABLE OF CONTENTS.

. Elegant plate in colors showing a suburban dwelling
at Bridgeport, Conn., recently erected for L. D.
Plumb, Esq., at a cost of $4,500 complete. Floor
plans and perspective elevation. An excellent de-
sign. Mr. C. T. Beardsley, architect, Bridgeport,
Conn.

2. Plate in colors showing the residence of Thomas
C. Wordin, Esq., at Bridgeport, Conn. Two per-
spective views and floor plans. Cost $3,600 com-
plete. Mr. JJoseph W. Northrop, architect, Bridge-
port, Conn.

8. A colonial dwelling erected for Philip Lucas, Esq.,

at Mount Vernon, N. Y. Perspective and floor

plans. An excellent design. Cost $7,000 com-
plete. Mr. Louis H. Lucas, architect, Mount Ver-

non, N. Y.

. A cottage at Cranford, N. J., erected at a cost of
$5,000. Floor plans, perspective view, etc.

5. Engravings and floor plans of a suburban residence

erected at Brookline, Mass. Mr. E. L. Rodgers,

architect, Boston, Mass. A very attractive design.

6. A dwelling recently erected at Elizabeth,N. J., ata
cost of $5,500. Floor plans and perspective eleva-
tion. Mr. J. E. Baker, architect, Newark, N. J.

7. A new frame schoolhouse at Elizabeth, N. J., erected
at a cost of $16,000 complete. Elevation and floor
plans. Messrs. Charlock & Howard, Elizabeth,
N. J., architects.

8. A dwelling recently erected for W. E. Clow, Esq., at
Buenna Park, Chicago, Ill. A picturesque design.
Two perspective views and floor plans. Mr. Greg
Vigeant, architect, Chicago.

9. A town library of moderate cost at Colchester, Eng-
land. Perspective view and plans.

10. A house at Cawmbridge, Mass., erected at a cost of
$6,000. Mr.J. T. Kelly, Boston, architect. Per-
spective and floor plans.

11. Restoration of the Pantheon atRome. Half page en-
graving.

12. Miscellaneous Contents: A rival to oak.—Seaside
painting.—Miscellaneous weights.—Water tanks.—
Improve your property.—Cement.—Peruvian ruins.
—Ornamental iron and brass work, illustrated.—
Facts for builders.—The Goetz box anchors, post
caps, and hangers, illustrated. —Improved gas grate,
illustrated. —Improved drawing instruments, illus-
trated.—Climax gas machine, illustrated.—Im-
proved square chisel, mortiser, and borer, illustrat-
ed.—Adamant brush finish.—Patent stair gauge,
illustrated.

The Scientific American Architects 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, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interestirg
examples of Modern Architectural Construction and
allied subjects.

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

-

'

361 Broadway, New York,
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The charge for Insertion under this head is One Dollar a line
for each insertion ; about eight words to a line. Adver-
tigsements must be received at publication ofice as early as
Thursday morning to appearin the following week’s issue

The new material, “ Linenoid,” Westfleld, Mass.

For pumping engines. J. S. Mundy, Newark, N. J.

* C.8.” metal polish. Indianapoiis Samples free.
Improved iron planers. W. A. Wilson, Rochester, N.Y.
Heading machinery. Trevor Mfg. Co., Lockport, N. Y.

Microbe Killer Water Filter, McConnell Filter Co.,
Buffalo, N. Y.
Wanted—Light machinery or specialties to bufld. P.
G. Fleming’s Machine Works, Elizabeth, N. J.
Pipe frame truck baskets, steel and wooden trucks,
etec. L. M. Moore, Rochester, N. Y. See page 399.
Steam Hammers, lmproved Hydraulic Jacks, and Tube
ixpanders. R.Dudgeon. 24 Columbia St., New York.
Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.
Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. Irvin Van Wie, Syracuse,N.Y.

Wanted—To buy patent or right to manufacture an

article of general use. Wm. L. Elder, Indianapolis, Ind.
Carborundum — hardest abrasive known. Send for
prices of wheels, powder, ete, The Carborundum Co.,
Monongahela, Pa.
Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

For Sale—Puttying tool patent. See page 76. Ad-
dress for terms and particulars, Theodore Witte, Chilli-
whack, British Columbia.

Models and experimental work. Small articles made
inquantity for the trade. For catalogue, etc, write L.
G. Winn Mfg. Co., Indianapolis.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps, etc.

The “Olin” Gas and Gasoline Engines, from 1 to 10
horse power, for all power purposes. The Olin Gas En-
gine Co., 222 Chicago Street, Buffalo, N. Y.

Partyhaving new U. 8. and Can. pats. wants business
partner in manuf. and for sale of rights. Staple goods.
Solid business. G. H. Gere, Grand Rapids, Mich.

The best book for electrician and beginners in elec-
tricity is *“ Experimental Science,”by Geo. M. Hopkins.
By mail. $4; Munn & Co., publishers, 361 Broadway, N.Y.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J. 8. & G. F. Simpson, 26t036 Rodney St., Brooklyn, N. Y.

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

Notice to Inventors of devices in wood wishing assist-
ance in patenting, making, or marketing their inventions.
Communicate with the subscriber, who has a large fac-
tory, where all kinds of hard and soft woodworking is
done. Johnson,care of Scientific American, N. Y. City.

¥ "Send for new and complete catalogue of Secientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and ({)age or number of question.

uiries not answered in reasonable time should

repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to rej gly to all either by letter
or in this department. each must take his turn.

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

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

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

Books referred to promptly supplied on receipt of

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

(6739) O. V. S. asks: 1. I want to make
a motor from the hand power dynamo described in Sup-
PLEMENT, No. 161, for running sewingmachine. Iam
making drum armature with 12 coils. What size wire
must I use on field and armature to run from storage
batteries, each cell having 8 plates 41¢x8? A. Wind
the field to a resistance of 5% ohms, with No. 21 wire.
Wind the armature to a resistance of 6 ohms. Use wire
of size to give this resistance. 2. What is the amperage
of such a cell ? A. One and one-half amperes. 3. When
cell is formed, how many gravities will it take to charge
it? A. Two and one-half in series for each cell, and
enough in parallel to give nearly 114 amperes of current.
4 Howlong will it take to charge? A. Ten hours if
you have current enough. 5. CanI run a1 gallon plat-
ing bath with 1 cell, nickel plating? A. Yes. 6. How
many storage cells willit take to light a 2 candle power
lamp two hours each night, batteries being charged dur-
ing daytime with gravity cells? A. Three cells. 7. In
making plates for storage battery should they be punched

full of holes and filled with red lead ? A. You may do -

s0. See our SUPPLEMENT, Nos. 845, 838, 159, also ScIEN-
TIFIC AMERICAN, No. 2, vol. 61, No. 20, vol. 69, No. 9, vol.
68, for storage batteries. 8. How long will the plateslast
when in constant use ? A. With care, for several year .
If not rightly treated, they may deteriorate in afew days.

(5740) M. E. C. asks: 1. I have motor
wound for the incandescent circuit of 110 volts, 2 amperes.
I wish to use it on an arc light circuit of 2,000 volts, 914
amperes, the voltage at the point where the motor is to
be mserted being 1,000. Could I accomplish this by a
branch circuit ? A. Between the points of attachment of
your branch a resistance of J§ of that of the field magnet

of your motor must be placed. This is approximately
40 ohms. The resistance must be capable of passing 7}
amperes. 2. Would it do to solder the smaller wires at
points of connection ? A. Twist and solder. 3. Is it
possible to run an alternating motor by a battery current
passed through an induction coil ? If so,are such mo-
tors manufactured, and by whom ? A. Yes. Address the
‘Westinghouse Electric Company, Pittsburg, Pa.

(5741) H. A. J. asks: Will you please
answer the following questions? What kind of wire is
the core of an induction coil made of, and how many
feet of wire will it take for both primary and secondary,
also how much of each ? I would like to make a shock-
ing battery to give from 50 to 100 volts. A. You will
find excellent articles on induction coils in our SuPPLE-
MENT, Nos. 160, 166, 229, 569; a coil is very seldom made
for so low a voltage. Those described by us run up to
thousands of volts. A simple spark coil with iron wire
core 166 inches, wound with two or three pounds No. 20
wire, with a circuit breaker, would answer your purpose.

(5742) A.H. B. says: Suppose a reservoir
50 feet has two discharge pipes each 38 inches in
ter, perpendicularly from the bottom. One pipe 1
long, the other 40 feet long, both discharge into the
n air. Will one pipe empty it quicker than the other,
nd if so which one ? Also what would be the result if
the pipes were 4 inch in diameter, same length? A. The
long pipe will empty the reservoir the quickest in both
cases. The short tube has only the hydrostatic pressure
of the head of water in the tank, while the long tube has
the suction due to a vacuum in addition to the hydrostatic
head of the reservoir, less the retardation due to friction
of the water in the pipe, which is small.

(5743) J. D. asks: 1. Can caustic soda
be substituted instead of caustic potash in the caustic
potash batteries described in ¢ Experimental Science” ?
A. Yes. 2. 1f 8o, what would be the current and E.M.F.
of a pintcell using this solution ? A. About the same as
for caustic potash, from 14 to 1 volt, and low internal re-
sistance.

(5744) W. S. L. asks: What zine sur-
face is necessary in a bichromate battery to produce one
ampere of current ? That is, what surface must be ex-
posed to the fluid ? A. This depends on the external re-
sistance. With low resistance, a zinc plate of two or
three square inches immersed area would answer. Large
carbon plates operate to prevent polarization and so tend
also to maintenance of a high potential, with consequent
current.

(5745) W. J. S. asks if there is anything
through which a horseshoe magnet will not draw; for
instance, if you put a needle on one side of a glass and
the magnet on the other, the needle will follow the mag-
net. A. A plate of iron will, by absorbing most of the
lines of force, cut off the attraction of a magnet for
iron on the other side of it.

(6746) J. T. asks how carbons are plated
with copper, as I wish to make carbon brushesfor exciter
for dynamo. I find that carbon works better than cop-
per, not wearing the commutator so much.” A. Electro-
Dlate by regular pracess, in a eopper sulphate (blue vitriol)
bath.

(5747) M. N. J. writes: 1. Suppose an
oscillating body making 40 oscillations per minute, requir-
ing 2 pounds pressure at each oscillation. If the motive
power be supplied by compressed air, pumped by an ordi-
narily strong person, what percentage of time would it
require to keep the body moving ?—the compressed air to
be pumped into a tank and power applied by some form of
valve and piston action. A. You must give the distance
the force must be applied through, whether the body is
to be pushed for an inch or a foot, or for what extent of
motion. Mere pressure requires no energy. 2. Has the
idea any great disadvantages to overcome ? A. None that
we can see. The clock pendulum and escapement are an
example.

(5748) R. H. asks: 1. How is the unicy-
cle described on page 20, January 13, 1894, steered ? A.
Unicycles are steered by balance. Shifting the center of
gravity to one side turns them in that direction. 2. Also
please state of what and how hard rubber is made. See
our SUPPLEMENT, Nos. 249, 251, and 252, for an excellent
treatise on the manufacture of all kinds of India rubber.

(5749) G. W. D. asks: Would it be prac-
tical to run a cream separator with a motor and furnish
the electricity by a gravity battery and a storage battery ?
If so, what would be the cost, and could a person not an
expert put it in? Wherecan I get them, and could I
make the gravity battery? A. It would be practical, ex-
cept that a great many gravity battery cells would be re-
quired. To charge a single cell at the full rate 50 gravity
cells per square foot of positive plate would be needed.
You could make the gravity battery. A certain amount
of expert knowledge is needed, especially in running the
storage battery.

(6750) H. C. R. asks for the best sub-
stance, wood or compound, that would give the greatest
amount of expansion when immersed in water at boiling
temperature. Object, to secure a limited pressure from
said expansion. A. A zinc rod gives the greatestamount
of expansion among the metals. A hard rubber rod of
same length will have a greater amount of expansion.

(5751) M. C. C. writes: 1. Will the in-
closed sample of wiregive good resulte if used in making | g
core of armature for motor described in SUPPLEMENT,
No. 641? A. Yes. It would be well to oxidize and
| shellac it first. 2. How many pounds of No. 16 wire
does the field require ? A. 8% pounds. 3. How many
pounds of No. 18 wire does the armaturerequire ? A.
216 pounds. 4. Is it single or double covered (cotton)
magnet wire ? A. Double covered is preferable. 5. How

many convolutions are there in each layer of field mag-
| net? A. 34 feet. 6. What is the resistance of motor as a
series machine? A. 2 ohms if wound with No. 16 wire on
armature, 2'6 ohms if with No. 18. 7. Could I change it
to a shunt machine by simply changing the size of wire
in field and not in armature, and if 8o, how much? A.
The motor is described as shunt wound. The winding
has to be adapted to the potential maintained or to the
! combination of external resistance and potential, accord-
ing to circumstances.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 23, 1894,
AND EACH BEARING THAT DATE.

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

Adding machine, Burrid e & Marshman ...........
Adjustable screen, J. E. Symes...........
Air brake ettaehment T. L Richnrdson}

Air brake mechanism, automatic, G. 8 513,267
Air purifier, return, D. W. Marmon 513,123
Album, easel, . Holman . . 13,1
Amnlgamating and’ concent

Torn 513,168
Annuncin.tor system, A. L. Vogt 5%%.352
Battery. See Secondar; Fy battery.
Beating-out machine. orster & Taylor.... ....... 5] ,385

Bed, invalid, J. Eggert..................
Bedstead and couch M Rittberger..
Bell, electric, C. Turnbu 1, Jreseeiiinnnsenns 513, 219

Bell'for pneumatic tubes, electric call, L. Strouse

Bell, staff, F. Smith,. 51
Belt G. E. Zeltmacher-..
Belt, electric, W. C. Ful
Ben¢h. See Foot bench.
Berth, ship’s, E. Lawson.
Bicycle, J. A, Rnchards

Bicycle gearing, Frazeur
Bicycle sug{)o J Ginnis
Blllkard ta e. bookcase, and desk, combined, S,
Bluckboard end desk, coLibined, H. E. Butler
Block. See Building block,
Blower, powd er, R. S. Knode.... .....c..coeevvunnes 513,189
Boat. Bee ‘e-boat.
Boiler. See Steam boiler.
Bolt, Grubb & Peeling...........coviieiiieiennninens 513,182

Book covers, machine for making, C. J. Coles

.. 513,453
Bo
.. 513.436
Book support an 513,402
Boot tree clasp, A. D. Warner
Boring and mortising machine, portable, E. K
Thoden 513,348
oring machine, H. W. Cran 13,
ox strap and corner iron, R C. Snowden

raid, G. Quambusc

Brake. See Carbrake. Railbrake. Safety brake.
Vehicle brake.
Breast compressor, T. R. Chambers........... .... 513,086
Brewing vat, H. Strater........ .

Brick machine, P. L, Sim Hpson
Bridge, suspension, W. H. C.
Broiler or toaster, ¥, Groos..
Brush, stencil, L.'W. Baldwi
Bucket mechanism dro]
Buckle attachment S.
Building block, O. B. Sc hmall......
Calculator, logarithmic, J. Bll]eter
Can. See Valved can.

Capo tasto, F. R. & R. Whelan......................
Car and tmin pipe coupling, combined, W.
Car brake, S. V. Babme..
Car brake, G. F. Brandau
Car brake, G rill..
Car coupl!
Car coup
Car coupling,

Car door, E. L. Phi
Car door, freight, ..
Car, dumping, E.'A. Trapp ..513,
Car for elevated structures, Kirchner ‘& Chase.
Car, fruit, H. A. Smith

Car grip, cable, W. H. Russell.
Car, railway, H. K. In ngram..
Car ventilator, A. A. Miller
Cars, electric motor for street, B. G. Lamme......
Carts, com, 1ned holder and support for tip, C. P

McCla
Cash regist er n.nd indlcator“g J. Ryberg
Chair foot rest, rockmg. L. E. Armstrong

Castings, making steel, N.
Armstrong

Chenille fabric woven, C. A. Schmidt.
opper. See Cotton ohygppor.
Chum. Davis & Sawyer..
Churn, R. R. Wayland....
Churn'power, M. M. Taylor. .
Circuits, means for neutralizimz self-induction
in alternating. Thomson & Rice, Jr.............
Circuits, method of and apparatus for preventing
phase displacement in alternating, C. P. Stein-

513,349

TOLZ. .. uuivennesenieeineseesarnsneenssensoonnsons 513,370
Clamp. See Hose clamlr;m Rubber dam clamp.
Clasp. See Boot-tree cl
Clasg W.B. Draper........c........
system, electnc

lothes, drier, O. M. Sh
Coal drill, M. ﬁardsoc%l
Cock, stop and waste
Coffee stirrer, I. M. Ginn..
Coffee substitutes. pre nring, H. Trillich.
Coil, resistance, H. P, Davis...........
Coil self-induction, C. l*‘ Scott
Coin slot machme. b P. Young..
Coke oven, T. Bau
Collar and’ stlﬁener therefor, S. D McElroy
Color harmonizer, E. Kreutzer.
Combination lock, J. T\ Hoile..
Commutntor for dynsmo-electrlc mn.chines.

399
513,325

. 513,460
s13.216
5134

513,087
513,380
. 513,346

. 513,014

Conveyer, L. Patterson
Cooker and er, combined steam,
Cooler. See Cream cooler.
Corn cutter, W. R. Clark..
Corn cutting device, Courtright &
Cornet mouthpiece, W. H. Ta %

Cotton chopper and cultivator. combined, Bosiey

& Organ
Coupling. See Car coupling. Car and train pipe
coupling. Gas and electric coupling.
Crate cover and fastener, C E. & J K. Weaver....
Cream cooler and soda fountain, F. W. Merrill....
Crusher. 8ee Rock crusher.
Crushing or v%rxndmsz miil, H. J. R. Pamphilon
Cultivator,
Currency strap, R.

513,353
513,127

. 513197
........ 513,185

urgin. .
Hp Basset

rtain fixture, K. . 613,1
Curtain ﬂxture,‘W Meyer 513,
Curtain stretcher, lace, A. . 513,073
Cutlery, table. J. C. Richbexg . 518,146
Cutter. See Band cutter 'orn cutter,

Dental engine bracket arm, adjustable, J. E. 513214
Dental handpieces, adjustable angle attachment

n & Holland................ccoieueies 513,178

Den tal lugger. Foster & Hoffman.. . 513,362

Desk ................ 3,465

k'lid sup port, C. Dorff. 513,382

Dishcloth holder, H. K. Wheeler.. 513,223

Disinfecting apparat B. Mc y ................ 513,411

Dlstances instrument orascertammg. De Ziegler 518,377

Hage: . g
Door stop, H. C. Lippincott. . 513,333

Dotﬁ:hle and bath contrivanc

Dress shield ap hae
Drier. See élothes dri
Drill. See Coal drill.
Drying kiln, Kinne,
Duplex engme. E.
Dust collector, J. K. Miller..........
Dust or shavings collector, H. L. Day
Duster, G. W. Griswold..
Dyer’s vat, T. A Harris
Easel, G. W. M
Electnc condnctors. means for cooling, H. A.

Radinl drill.

Electnc elevntor. N.P. Otis....... . 513,134
Electric light cut-off, J. B. 8tewart. ... D13,
Electrlc light fixture for music stai J.

Kel ... 513,113

Dieck: 13,459
Electric machine, ma;meto, H. H. Taylor 513,347
Electric meter, C. Gudgell................ 13,391
Electric meter, J. C. Henry 513,264
Electric motor controllin device. J. E. Stanton.. 513,213
Elevator. See Electric elevator.
Elevators, electric satety device for, R. W. Ma~

teamn engine.
Exhibitor, goods, English & Hinnant
Fabric. See Chenille fabric.
fan, automatic, J. T. Vann
rare recorder, A. Katzky.
farrowing booth for brood

faucet, D. Devlin..
Faucet, measuring, Basi
eedwater. heatlng, G. M. Mullen

Fence, J. C. Groseclose
Feoce y

© 1894 SCIENTIFIC AMERICAN, INC.

Fence post, Bronson & Heiland
Fence post, C. M. Kiler.........
Fence post support. C P Reist..
Fence, rail, M. 8. Sm

File nud the like provided with pins and devices
pa

for securin pers thereon, paper,
ragen.... . 13,331
Filter, attachab! . C. re 13,292
Fire apparatus. J. B. Hunter.. 13,265
Fire escape, flexible metal, T. P: . 513,139
Fire extinguishing apparatus, J B Hunter . 513,266
Fire extinguishin, f sﬁ»p&mtus. M. aning . 513,351
Fu-ep]ace fra.me, 13,205
Flue cleaner. C. E. Davey...... . 513,176
Flue stopper, adjustable, W. G Raa........ . 513,141
Folding machine, cn-cular J. R . 513,435
Folding stand, T. A. Clarke.............. . 513.304
Foot bench, folding, A. Ensteln . 513,311
Fork holder, safety, G. 513,202
Furnace. See Smoke consuming furnace. Smoke
preventing furnaece.
Furnace, E. L. Ford . 513,100
Furnace, mechanical stoker, R. Newton.. 513,244
Gauge. See Lock marking 'ﬁaﬁg
Game apparatus, football, night. . 513,116
Gas and electric cou linz. W J. Kelly . 513,112
Gas ligher, el ectric, Brown....... 513,300
Gas motor igniter, W. est.
Gate. See Sliding and swinging gate.
Gate, W. E. Wieland.............. 513,355
Glass decorating apparatus, F. E. ‘Gnal 513,180
Gold and silver from cyanide solutions, appsra-
tus for precipitating, C. Carter et al 13,174
Gong, electro-mechanical, N. H. Suren. . 513,251
Grain dum , Seeley & De La Matyr.. . 513,206
Grate bar, C. Turnofsky....... ...... 13,373
Gun barrel Klngsland & Sanger...... . 513,398
Gun, breech- loadlng. J. M. Browning . 513,301
Gun’ carriage, K. Haussner 13,263
Hame hook, R. B. Swann. 13,217
Hammer, powel‘. L.D. Ho . 513,326
Hammer, stonecutter’s bush, J. O’ 13,196
Harp for bicycles wind, I. Armer.. . 513,168
Harrow, circle, H " Jaenisch..... . 513,329
Harrow, disk, T, Bo gs . 513,072
Harrow, disk, C. S. . b13.287
Harrow sprmg tooth M J ........... . 513,372
Harvester, co. G. ’1‘ Tuckerman . 513,161
Harvester elevator F. A. Judie......... . 513.397
Hay loader, J. L. & P. C. McCreary 513.410
Head-blocK air cushion, W. E. Dean........ .. .... 513,091
Heater. See Oil heater.
Heating apparatus, steam, H. C. Simmons......... 13,369
Heel stiffeners, machine for cutting, G. F. Moore 513,242
Hoisting and conveym%’ machine, D. I. Calhoun.. 513,082
Hois tin%gpgz[zratus C.Pay....... .... ... 513,135
Hoo ame hook. hiffletree
Hopper of dresslng or separating machines for
flour, ete., J. M. Rishworth et al 13,280
Horseshoe, B. lt‘ FinK....ocoiieenenscnenn. . 513,428
Horseshoe bendmg mwchme H. E. Darby.. . 513,455
orseshoe fastening, E. T. Covell........ 13,300
orseshoe swa%msz machine, H E. Darby.. 13,456
Hose clamp. 13,372
Hub, C. G. Berger 13,258
Hydraulic presses, shears, etc.,, mechanism, for
controlling the operation of, E. W . Naylor.... 513,133
Identification device, J. Saudek 13.150
[ndex, W. H. Schuxler ......... 13,343
ndex, telephone, N. Webb.. 13.164
ndicator. See Street or station
Inhaler, W B.Spencer.......... 513,163
njector. P. Brownley..... . 513,318
nvalid rest, C. H. Parliaman. . 513,246
Jack. See Lifting jack.
Jewelry and small ware, producing reflecting
properties in, J. Esser..............ccovviiiiieees 513,312
Joint. See Rail joint.
Journal box, F. G. BOtSfOrd.....eeevueevennenniennnn 513,075
Kiln. See Drying kiln.
Kneader,dough, J. M.Crowley......ce.ocoeeeeeaenss 513,175
nife. See Tobacco knife.
Knitting machine holddown, H. C. nghtmire . 513,441
nittingjmachine presser wheels, ebc adjust: abie
supporting device for, A, & L. Tompkins. . 513.157
Knitting machines, automatic electric stop
tion for, J. Buchel . 513.259
Lampv, electric arc, W. Jandus L 513111
Lard coolers and purifiers, 1ndlcating device f
T T D . 513,381
Lathes, construction of, C. A, Windmuller. 513,356
Lattice or truss girder, H. JOIF................c.seer 513,187
Lead, apperntns for the production of whlte,
MOTTIS & BRIIEY ... .oreeesrnnreesnenennnnassss, 131

Letter, sign, G.J. B Rodwell
[[:l§g-b0ut A. Schonemann ..
u é&g Juck ;h' sslilﬁ

'é
Lock See Combination lock. . Trunk lock.

Lock, J. J. RIAEWAY......cooiiiiiiiiiiiiinennennn. 513,279
Lock marking %ange. door.F. K. Et 513,313
Lubricator, C. E 513,290
Maltlng appumtus, F. Knuttel. .
Meat, ete., machine for cutting, A. Scheithauer. . 513342
Met l snlphlde from hyposulphlte solutions, pre-
P tating, H. Hirscbing......................... 513,324
Met& by means of elec mcity process of a d
pparatus for melting, A F.'W. Kreinsen...... 513,270

Metal urgical plant, E. L. Ford ..................... . 513,099

Meter. See Electric meter.

Meter for estimating the volume and density of
alcohols, ete., A V. L. Bedout

Microphone A.Groper............

Milkreceptmle J. M Matthews

Mill. See Crushing or grinding mill. Rolling
Mlll electricnl apparatus for firing subma.rm
((}es, .................................. e, . 513,294
Mining machlne. Beury & Cresse; ... 513,296
Miter, level, and square, combined, Hatch &
WODIZET . +..vevvensrenessnessnniesnneesneassnesnens 513,183
Mlximz materials, method of and apparatus for,

T. A, EAISON....vvtiiiiiiiiii 2ot tavnnne sonnes 513,096
Moulding machme outside. C. D. Mursh 513,192
Monkey wrench, E. C. Wells.... 3,364
Mower, lawn, W. M. Ringet al........ . ... 513,442
Mowers, grass collector for lawn, 513,
Music leaf turner, 8. H. Redmond............ 513,142
Musical instrument attnchment 513,

Nasal expander, W. A. Dayton.

iluring fhrea,ding, device for holding, 3.
Nozale ang s"jiiﬂ'ﬁiilér'.' combined, A. L. 'fz'é{ﬁi{; """
Nut lock, E.

Nut lock, J Schirm ,203
Nut lock, R. C. Snowden.... ,209
Nut_ wrench, Hardy & Dunn 233
0Oil h eater, W. Masters 513,404
Ore concentrator belt, H. J Summerhayes veeee.. 013,216

Package carrier, W. H. Al
Packing, J. Murph
Packing, car door
Padlock, Troast & Slaymaker
Pail, R A. Knop

Pan. See Saucepan

Paper spool or bobbin, G. E Grimm.. 513,317, 513,318
Pencil holder, S. L. Lazaron...... .. 513,229
Perambulator, L. Roberts . 513,248
Phonograph. T. A. Edison. . 513.095, 513,097
Photographer’s bn.th and pnnting frame, com-
bined, F. Sandem: 518,049

Piano mufﬂer or soft stop, E. M. Quint.
Pistol, W. W.Kimball...................
g,anter, check row corn, H. Pittman
P
P]

.. 513.341
. 813,231
1 5137198
.. 513335
. 513,408
513,417
.. 513,236

513,379

ow, F. 8. Moore
ow, G. Moore............
ow sweep, J. F. Reeder.
Pneumatic tube system

elley... ..

Post. See Fen 08!

Post driver, C. T. BINON......cvueneeneneenennnnenes

Power. See Churn power.

Press. See Printing press.

Pngtmg from stencils, machine for, T. H. Stack-
OUBE ... . vrrerireenaeinsssinseeseosnnecansenns

Printing machine, platen, J. Winberton

Printing press, J. 3. Pederson

Propeller, A. W. Cas:

Propell

Sachs
Pulley, split, L. 8. Bache e
Pulley, split, H. F. Kuh
Pulp stminer. Cornell & McCulloch
Pump, C. E. F

’ump, ejecto

e
’ump governor, air. J. Wy 3
Pum dranhc air, E. H. Weatherhead. . 513,254
Puzz arker 513,106
a 513,128
iator, elecmc. Hough & Burns. 513,109
Rai brake, . L. Simmons....... 513,207
Rail joint, E. P, Ca]dwell 515,081
Rail omt M. C. 5%5,%;(5)

Rai

Rai way mll . L. Stillman..
Railway su;nallng apparatus, B. 3
Railway supply system, electric, H.S Pruyn 3,440
Railway track sweeper, G. M. Brill 3,230
Railways, span wire for overhead

Shor . 513,426
Rain water flowing from roofs of houses, appara-

tus for separating air from, R. Habermann.... 513,429

Recorder. See Fare recorder.
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Reel and barrel carrier, combined, H. Miller...
Reeling machine, J. Carsten
Refrigerator car, M. 8. Millard..
Register. See Cash register.
Regulator. See aé)eed regulator
Rein support, F Van Loan..
Rheostat, W. Meredith..
Rheos tat, automatic B
Rock crusher, H. L.
Rock drills, stand for suppo
Rolling mill, J. G. Laurie..
Roofing, etc ., composite material for,
Pritchard
Rotary engine, T. Harding..
Rubber dam clamp, J. W. Ivory
Saddle, lmmess, T, Hought.on
brake, K. A. Maynard..
Sash fastener, C. H. Richter.
Sash fastener and operator. J . W. T. Gilliam .
Sash holder, T. W. Parmele..
Saucepan, R. B. Vanderburg..
aw guard, C. G. Pickett..
cale, pen&ulum. L. C. Fari
chool seat, L. Petzelt. IPES
3craper, wheeled earth, Kilbo
Screen. See Adjustable screen.
crew cutting machine, C. W. Mettler.
lcreﬁv ﬁspping machine or attachment, J. W

..o 513,129
513

E.

M.

. 513,363
513,274

Seal, car, C. -ﬁ;ili'.e....
Seat. See School seat.

Secondary battery, E. & L. . 513,245
Shoe and ma.km%vsame G. A. 513,368
Shoe fastening, . 513,085
Signaling apparatus, electrical time, J. H. G—erry - 5%::;:262
Sliding and swinging gate, T. C. Long.......... . 513,191
Smoke consuming furnace, I. W. Beckthh 513,070
Smoke preventing fumaee, C. L. Stacy 513,154
Soldering iron, R. B. Vanderburg 513,222
ipmow tra 8 J. W. Henry 13,184
Spectacles, G. C. Bourns..

Speed regulator, E. Salomo
Spindle bearing, W. E. Allen
Spring. _See Umbrella spring.
Stage eﬁ’ectsl.l mechanism for the production of
'%tsm mg press hand guard, T. A. Dicks
Stand. See Folding sta.nd
taves, prepaﬂn%‘ll)ung,

Steam boiler, G.

team engine, dlrect-actmg, W E. Hill..
tereotype block trimming apparatus, A. Kayser.
topper. See Flue stopper.

toppers, opening lever for bail, W. Noe.
tore service apparatus, H. D. B, Williams.
trap. See Box strap. Currency strap.
traw stacker, E. W. Kruse.........ccc.couee
treet or station lndlcutor H. R. Kuersten.
Street sweeper, Palmer & Phel
ul homc compounds makmg pure, E. W. R,

513,400
513,117
513,438

e R ... 513,204
Swltch See Telephone swnch
Switch and signal apparatus, F. L. Dodgson....... 513.231
Syringe, J. Lalonde..........cceiiiiiiiiiiiiiiinnne. . 513,238
Table. See Billiard table.
Tack driving machine, M. R. & F. N. Ethnd ©.... 513,384
‘I'elephone call registermg apparatus, L. Kahn..., 51

Te F. Brown

epbone switch, coin-operated, C.
ephone tmnsmxt,ter, B iv
D. Crockett

)

®

‘] ‘hmshlnx machine, S.
licket, railway, F. M. Shattuc.
"ile dressing and finishing macl
[ile, roof scale, W. Ludowici..
'ire, bicycle, A. Meyer
[ire tightener, J. ’I‘n
lobaccoknife, H. D.
rool or hatchet. combination, C. A. Ketchum
loy fence, W.J. & E. Phelps
[0y, magic, R. Armstrong..
‘oy istol, J. K. Medrick
[rac! clennmg apyamt,us. R. L. Mason.
Track, overhead, J. H. Cook..............
'Pransformers, cooling, H. A. Rowland
“rausformers, cooling the iron 05, H

HEEERRERE S

. 513421
A Rowland 513,420

<)

Trap. See S parrow trap.
Tro ley wheel, G. C. Bourdereaux 613,076
Truck, band, fiobmson&. Fer USSO! 513,201
Trucks, bunk for loggl Math 513,
'.l‘rucks motor sv.mi:ort or motor. S. Admn 513,
ock. L. Hil 3,

’l‘mnk top, F.
'.l‘ubes [ hollow 1mmts. muchine for making

taper, 8. P. M. Tasker........c.ceovvvunnnnnns . 513,218

Turbines, b for s C.'A. Paraons.
Typewriting machine, J, N, oward evens
Umbrella sprmg. Price & Freta..

valve, L. J. Hirt................
Valve, halanoad shde&'ﬂl Lloyd..

M’

tus Tor refitting stop, C. ¥. Hall.

Valves, tool for agplymg or rem ovluz reuewahle
seats in straightw ay, E. H. Lunken..

Valved can, C. E. White....................
Vat. See Brewing vat Dyer’s vat.
Vebicle brake, B. Ha,
Vehicle storm apron,
Velocipede, W.C. Davis..........cccuu.... . b13,
Vent peg for beer or other casks, J. P. Harding... 513,319
Ventilator. See Car ventilator.
Vise, portable bench, W. P. Shaw
Vise, revolving, O. Eisele........
Warping or reeling machme, H.
Washing machine, E. F. Blank..
‘Washing machine, G. P Walter
‘Water tower, D. A. Woodhouse
Weaner, calf or colt, R. M. Franks
Well drilling machine, S. MacEachen.

Wheel. See Trolle; wheel

Whiffletree. C. 8. Shar

Whiffletree hook, J. R Dav: 513,309
Window or curtain fixture, G A. Crisson. 513,307
Wire stretcher, L. A. Palmar 513,437

‘Wrench. See Monkey wrench. Nut wrench.

Wrench, L. P. Davidson « 513,308
Wrench J, . T. Matthews 13,271
DESIGNS.

Bicycle wheel rim, C, L. Ames .. 23,015
Culinary vessels, fo]lower for, M. Krn.tky .. 23,012
Halrc mper, M. Schutz 23,016

il can, M. L. Sperry .. 23,018
Spoon, R. Leding 23,010
Stove door, L. Kahn .. 23,014
Stove, heating, J. S. V 23,013
Wagon body. lunch, T. H. Buckl 23,011
Woven fabric, W. T. Smmh . . 23,017

TRADE MARKS.
Ale, aerated and non-alcoholic, Kops Brewery..... 24,001
Anvils and blacksmiths’ Lools iebusch & Hilger 24,108
Baking powder, B. 1. Babbit .. 24083

aking powder, J. Butler..........
raids, Lazarus Schg&rz & Lippe:
T varnis! linton & Comp
Butter, émyrna Creamery Com&mny
(,anéiy l:'1,J|Jd candied fruits and flowers,
Canned meats. vegetables, fish, and fruits, Harris-

Payson Company
Clothes wringers, Americnn Wringer Compsny

Fencinz, woven wire, Keystone Woyen EV
Fe) n,

10 24,116

r Y 24,10;
Flo lﬁnq ot.l:;er ‘grqund cereals, G. p, Mason &
Flour, , Duryea, Watts & . A0
Hair tgqlc. v 5 V{ i Cgmp ;%
gaq: wash, 8. Lax aqcs - &
e& ctip mmer 4,103
Me 1 s.l qaems fpr use in nervoga
uge gnd soporific, Firm of H, 24.093
Medi a{{g&nts for se ih prinary d 24,004
KN - 0
%'?‘%gmedcg? ; iting, Z. & W. M. C 24,100
3 s Z. . Crane
aper and envelopes, writing M, 24105

Remedies, certain-named, Dysmenotine Company 24,007

Remedy for coPghs. colds, and all diseases of the
throat and lyngs, P. G. McComas................

Rubber ghaes, Bostnn R%)ber sh' e Compg,ny

Sars il

si‘né}ﬂ?ﬂo@r ills & Grossman 00 pany
Staron, J. & 1. Ogloan..

Wagtms and sleighs, B

ny. .
Wheat, rol eq,

obn

A Py, lmed copy of the s]i: ecificatior and drawing of

any patent in the foregoing ligt, or any patent in print

igaued sinee 1863, will be fumished from this offiog for

%3 oents, In ordering gleue state the name and number

of the patent desired, and remit to Munn & Co., 361
Broadway New York.

Canadinn patenrs may now be obtained b{ the .n-
ventors for any of the Inventions named in the fore-
fomg list, provided they are simple. at a cost of $40 each.
f complicated the cost will be a little more. Kor fuli
instructions address Munn & Rroadws~ New
York. Other foreign patents may "also be obtaln.d.

RWdvertisements.

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

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

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head 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
morning to appear in the following week’s issue.
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ELECTRO MOTOR. SIMPLE. HOW TO

make. ByG.M.Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs t0 make a motor wnich might be driven with
advaniage by a current derived from a battery, and
which would bave sutliclen: power to operate a foot
lathe or any machine requiring not over one man power.

Contained in ~CI KNTIFIC AMERICAN
No. 641. trice 10 cents. To be had at
this ouice and from all newsdealers.

SlNky
UTasok
RE[_IABLE EC

fLLS

Seneca Falls Mig, Co. 695 Water St., Seneca Falis, N.Y,

LATHES,

Catalogue Free.

Shapers, Planers, Drills, Machine Shop
Outfits, Foot Latf]es Tools and Supplies.

SEBASTIAN LATHE CO.,
20 CULVERT ST., CINCINNATL, O,

NewYopk.
SCIENTIFIC EXPERIMENTS. — DE-

seription of some simple and easily performed scientific
experiments. Foucault’s pendulum, exchange of water
and wine, the bird in the cage, the ﬂve-pomted star, the
sum of the les of a triangle, surface of the sphere,
with 6 illustrations. Contamed in SCTIENTIFIC AMERI-
CAN SUPPLEMENT, No. 875. Price 10 cents. To be
had at this office and from all newsdealers.

GENERAL MACHINERY for
MINING, TUNNELING.”

C()NSULTA'I‘I()N INVENTORS.

Experlmental work ot every description. Automatic
machinery deslgned and built. F‘ end for circular.
MALTBY MFG. CO,, Brooklyn, N. Y.

. Screw
Foot Lathe ting Aute-
Swings matic Cross
in. A Feed, etc.
With 11 figures.
L l T H E SUPPLKM K NT.
Scroll Saws, H Catalogus
Circular Free
Saws,Lathes of all our
Mortisers. 3

CATALOGUES FREE TO ANY ADDRESS

Next to Made te
Diamonds Fit Any
in .
Hardness Mill Frame
and without
Durability, change.

Cuts every substance with unexampled rapidity;
always sharp; emery face Never Dressed. As
much more Durable than other stones as they are
Harder. Never Glaze; grind everything. Most
Rapid Grinder known.

Send for Circular.

STURTEVANT MILL CO., Boston, Mass.
If you want the best CHUCKS, buy Westcott’s

ttle Giant Douhle Grip
Dnll Chucks, Little Giant
Drill Chucks
Improved
\ Oneida  Drill
Ch

i 0 g
Chucks, Scroll

Combination
Lathe Chucks,
Combination Lathe Chucks, Plain Universal Lathe

Geared

Chucks, Independent. Liathe Chucks. Made

Westcott Chuck Co., Oneida, N, Y., {I S, A,

Ask for catalogue in English, French, Spanish, or German.
'IRST PRIZE AT COLUMBIAN kxPosrrmN, 1898,

lic lectures or
Cataloguos ]

Criterion and Parabolon M{AGIC LANTERNS

and Stereopticons, Oil, Lime, or Electric Light, Views of World's
Fair, Scripture, Temperanceand otber subjects for profitable pab-

private talks. 16 Beekman St. New York.

. B.COLT & CO. 189 1. saue 8t., Chicags, .

Bores SMOO'I‘H. ROUND, ?VAL,
etc.
est Award.

BRIDGEPOR’I‘ GUN lMl’L

BIT =4

MEN

and SQUARE HOLES. Mortining Core Boxes,

Invaluable to Carpenters, Cabinet and Pattern Makers. Hi h-

Send $8.00 for_ set (3§ to 11-8), inneat case, or 50c.

sample Bit. mailed free with Illustrated List.

T CO 3 Broadway. New York.

MAKE YOUR-
SELF A

voting your idle hours to Home

ENCE SCHOOL OF MECHANICS. Scranton, Pa.
know how to read and write. Moderate charges. Send for FREE Circular.

MECHANICAL ENGINEER OR DRAUGHTSMAN;

Or qualify to take charge of or to super ntend the manufacture of machinery, by de-

study by the method of THE CORRESPOND-
To begin, students need only

ICE-HOUSE AND COLD ROOM.—BY
R. G. Hatfield, With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 39. Price 10 cents. T'o be had at this
office and from all newsdealers.

@ WELL DRILLING MACHINERY,

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
w1th steam or horse
power.

Send for
#Catalogue.
: ADDRESS

% Williams Brothers
ITHACA, N. Y.

WORLD'’S ELECTRICAL CONGRESS

at Chncago—,\ddresses ot‘ Prof Ehs ar: y Prof.

Thoti-;sond]] Son Meec .
Contaire: CIENTIFIQ OA)T Bl?

b{ . 02 ne\‘%& 10 eq!}ts. Tp}ﬁE La ot fhia ofios and

91

92 WATER STREET,
PITTSBURG. PA.
Manufacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mlnera.l Tests
Boilers, Engines, Pipe, Cordage,

Drilling Tools, éte. 1liustrated

catalogue, ce lists, and dis-

WATER MOTO

GAS ENGINES & VENTILATING FANS

The best Motor in the world for drivlng all kinds of

light machinery, noi

for blowing church organs,
coffee mills, ventllatm
ghoppers. etc. Inuset

neat, Cc invaluable
running prmﬂng presses,
fans, ice crecm freezers, mea
e world over, and recommended
water companies everywhere. Address for circular,
ackus Water Motor Co., Newark, N.J,, U.S.A,

This machine is not a cheag
plaything. 30,000 in use in
Factories and Families in
this country. Itis the ma-
chine on which the “‘Seam-
less’ hose are made. 8ix
Doz. Pairs an ordinary
days work for
] fu'ls and boys.
4 is the only
A4 really good Hand Ma-
chine in America. For
full particulars address

Brangon Machine Co,,
504 ST. JOHN ST.,
PHILADELPHIA. PA.

The distribution of your power is as
important as its application. I knowa good
deal about the economical distribution of pow-
er. Perhaps I could give you a few pointers,

Inquiries answered free catalogues sent free,

Catalogues: A, woodworking mach'y; mach’y for
hrass. ivary, horn, etc.; C, shaft’g, pulieys, lmmzers, eto.

count sﬁeets on request.

P. PRYIBIL, 483-500 W. 41st St., NEW YORK.

COAL MINING and

& Send far “@3" Catalague €.

HANRLING MACHINERY.

Tne JEFFREY MANUFACTURING CO., COLUMBUS, O,

Branches: CHICAGO—NEW YORK.

SET WITH 30 SIZES AND TAP WRENCH
Mo Jea e Aa b Zea Ba Kadic Xele%in ia %
34.% 67 lOH(213l4l55b

CLIGHTNINGT STOCK 6 1IN

Y%a H0800 2

LONG

Ask your Hardware Dealer for the
‘Lightning " Screw Plates,
Reamers, etc.

For Electrical Work, Bicycle Work, etc. The
Dles are Adjustable’ for wear. Finest Quality
Largest Variety of Sizes.

W|LEY & RUSSELL MFG. CO.
Greenfield, Mass., U. S. A.

© 1894 SCIENTIFIC AMERICAN, INC.

AMOUR & LITTLEDALE,

MAGHINISTS AND TOOL MAKERS,

206 East 43d St., New York.
Draw-lngs. Pattems, Models, and Experimental Work.

NICKEL

AND
ELECTRO-PLATING

Apparatus and Material.
THE
Hanson & VanWinkle Co.
Newark, N. J.
81 Li1BERTY ST., N. Y.
23 8. CANAL STREET,
CHICAGS.

g
]
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whicu over1000are in use
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Our Little Wonder, of

THE MODERN ICE YACHT. — BY
Geo. W. Polk. A new and_valuable paper, containing
full, practical directions and specifications for thecon-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
.and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
cents. To be had at thisoffice and of all newsdealers.

VANDUZEN °3E PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liguid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

Cost $'7 to 875 each. Address

THE VANDUZEN & TIFT CO.,

102 to 108 E. Second St., Cincinnati. ¢

F YOU HAVE ANY SMALL ARTICLES

in Brass or Iron that you want manufactured
in quantities, write to THE JoNEs Bros. ELEC-
TrIc Co.,

28-30~32 West Court St , Cin'ti, O.

LEABLE o
[ ¢INE TINNiNG SRR PP\

SUEVUN X(CO < FInSHNG “NlNk e
LEHIGH AVE. X AMERICANST. P o> ND

ARD FINE GRAY IRON ALSD STEEL
¢ CASTINGS FROM SFECIAL ERN

ALL

ICE-BOATS-THEIR CONSTRIlCTION

and Management. With working drawings, details, and
directions in full. Four engravings, showing mode of
construction. Views of thetwo fastest ice-sailing boats
used on the Hudson river in winter. By H. A. Horsfail,

M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat cl ubs, the sail-
ing and management of ice-boats. Price 10 cents.

SINTZ GAS ENGINE CO.
GRAND RAPIDS, MICH,

Manufacturers of the Sintz Sta-
tionary and Marine Gas and
Gasoline Engines. Especially
adapted for Boats and Electric
Lighting. Runs with manufac-
ured or natural gas— Boats and
launches. Prices within the reach
of all. §F~ Send for Catalogue.
Mention this paper.

THOMA

Rubber Rolls and Wheels.

Power Wringing Machines, Drying and Ventllatlng
Fans., All stylesof Trucks made to order. Cata
free. GEORGE P. CLARK,
Box L. Windsor Locks. Conn.

WOR’I‘HLEY STALL WORKS, §
Elm St., Boston, Mass, have sold 8000 of his
Pstent %5-1b. Slow Feed Oat Mangers FPrice,
1.60. VAN NEsS Co., 50 W: N. Y.
W. Y. WARNER, 140 N. Broad X Birest, b,

A, ANSONECEAREPRlNGS

" OF EVERY DESCRIPTION
240 & 242 W 297 ST NEW-YORK

NOW READY!
Fourteenth Edition of

Experimental Science

A GREAT BOOK FOR THE HOLIDAYS.

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

Just the thing for a holiday present for any m
:c?glacn student, teacher, or any one interested ln
€.
In the new matter contained in the last edition w 11 be.
found the Scientific Use of the Ph: ono%mph the curious
optlcal illusion known as the Anorthoscope, together
h other new and interesting Optical Illusions, the
Optical Projection of Om.z‘lrle Objects, new experim ents
in Projectlon, Iridescent Glass, some points in Photo-
grup Y. including Hand Cameras, Cane Cameras, etc.;
ystems of Electrical Distribution, Electrical Ore ‘Find-
er, Electrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tlg:oreadersmz fi bstanti:
pages, ne cuts, substant al and beautifyll
bound. Price in cloth, by mail, 4. alf moroceg, %5’

8FSend for illustrated circular.

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,

361 BROADWAY, NEW YORK.
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Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
Industrial Pablishers. Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pa.. U. 8, A.

2 Our new and Revised Catalogue of Practical and
Beientific Books. 88 pages, 8vo, and our other Catalogues
and Circulars. the whole covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
Ltaany one in any part of the world who will furnish his
address.

GATES ROCK & ORE BREAKER

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breage s combined.

Builders of High Grade Mining
Machinery. Send for Catalogues.

GATES IRON WORKS,
50 C So.Clinton St.. C llluU'o
136 C, Liberty Street, New York.

81 C,

CALIFORNIA EXCURSIONS,

The well known Phillips Excursion Company have
arranged to run weekly excursions to all principal Cali-
fornia and other Pacific Coast cities from all points on
the Baltunore & Ohio R. R.

he parties will leave the East on ‘Wednesday of each
week. commencing Japuary 17th, and passengers will be
booked through to destination. There are no Pacific

" ranklin St., Boston, Mass

Coast tours offering as good accommodations at less ex-
gense For full information address A. Phillips & Co.,

1 8. 9th Street Philadelphia, or call on nearest
ticket agent B & O. R. R. Co.

THE STURTEVANT

PORTABLE FORCES

ALL SIZES & STYLES

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Common Sense Ear Drums

New scientific invention, entirely different
in construction from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill has given no relief.
They are safe, comfortable, and invisible;
have no wire or string attachment. W rite
for pamphlet. Mention this paper.
WILSON EAR DRUM MFG. CO.,
LOUISVILLE, KY.

KNITTING MACHINERY.

Knitted underwear isin vogue. The best
machinery for its manu acture, such as

SHIRT MACHINES, SLEEVERS,

BAR STITCH MACHINES, etc.,
are made by SCOTT & WILLIAMS,
2077 E. Cumberland Street,
Established 1865. Philadelphia, Pa., U. 8. A.

THE GADEY AIR GRATE.

Terrwory for Ss.le or Lease See SCIENTIFIC AMERI-
CAN, J: 'WN BROS. G. CO,
Jackson an?irzlinton streets. CHICA @O, ILL.

]

@

Send Samples for_prices to the Curtis

Antomatic Machine Screw Works,

103 Court St., New Haven, Conn.
ARD FOR SALR

LANTERNS WANTED 53 eXChance:
HARBACH & GO. 809 Filbert St. Phila.Pa.

LIFE. SAVING DEVICES — A COL-
lection of suggestions of devices for comm unic ating be
tween the shore and stranded vessels, offered -to the
London Daily Graphic by various correspondents. With
100 illustrations. Lontamed m SCIENTIFIC AMERICAN
BUPPLEMENT, 848, 9 850.

(A=

852
851, B01, S6, B64: 869, & 884,
Price 10 cents each, or $1.30 for the series. To be had

at this office and from all newsdealers.

The Remington Typewriter.

As Perfect in ‘Design and Constructlon\as Original Ingenuity, Long
Experience, and Constant Improvement can make a Writing Machine.

It is Simple, Well'lade, Practical, Durable, Easy to Learnand to Operate.
Wyckoff, Seamans & Benedict,

327 Broadway,
New York.

BUY
TELEPHONES

That are good—not ‘‘cheap things.’> The differ-

ence in cost is little.

6unrantee our customers against loss ply l_i)a.tent suits.
ur guarantee and instruments are BO

WESTERN TELEPHONE CONSTRUCTION CO.,

Largest Manufacturers of Telephones in the United States.

A HRST CLASS

‘We guarantee our apparatus and
ALS0.OUTEITS
AT_RIGHER. { cusT
BEST DUALITY A
LOWEST.COST,

440 Monadnock Block, CHICAGO.

“'P " OT l 8“ ' 1t8 Uses and Abuses. The sci-

ence easily acquired. Illustrated
book just out, $1.00. Address
OF. ANDERSON, 8. A. 2., 182 State St., CHICAGO.

_STRUCTURAL& ORNAMENTAL

[RON ,STEEL WORK FOR BUILDINGS, LAWN FE N(E§
STABLE FITTINGS GREY IRON CASTINGS MEDIUM &
HEAVY WEIGHT To ORDER CAST WASHERS,BENT & FORGED STRAPS
& STIRRUPS FOR TIMBER STRUCTURES, R.R TRESTLEWORK,E te.
SNEAD & BIBB, 71l - 147" ST LOUISVILLE KY.

“ ECONOMY IS WEALTH.”

Canvasaers wanted to sell the
gvoved Hall Typewriter
rites all languages.
N Price, #30. Great inducements
to agents. §F Seml for catalogue
A and terms. Addre:
N. TYPICWRITE]{ CO.,
611 Washington Street. Boston. Mass.
I3 Mention Scientific American,

THE GRIFFIN MILL

The Only Perfect Pulverizer

OF

QUARTZ,
GOLD
OR SILVER
ORES,
PLUMBAGO,
PORTLAND
CEMENT,

OF

PHOSPHATE
ROCK,

FOUNDRY
FACINGS,
And All Other

Substances.

Will work either wet or dry, and deliver a finished product.
Capacity, 3 to 4 tons per hour on Phosphate Rock, 1} to 2 tons
per hour on Portland Cement, Quartz or Ores, depending on
hardness of material to be pulverized and fineness of product.
Grinds from 30 to 250 Mesh with equal facility.

NO JOURNALS IN GRINDING CHAMBER. BALL RIGID ON SHAFT HAVING DIRECT
POSITIVE ACTION ON MATERIAL. MINIMUM POWER PRODUCES MAXIMUM AMOUNT
OF PRODUCT. IT IS ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS TO
CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND OPERATING EXPENSE MUCH
LESS THAN STAMP MILLS. LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATE-
RIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE.

Correspondence solicited, and illustrated de-
scriptive pamphlet furnished on application to

BRADLEY FERTILIZER CO., 92 State St, Boston, Mass,

Progress

o o dn

JUST PUBLISHED.

X
Star » Iaps

By Richard A. Proctor, F.R.A.S.
* % %

A sgeries of twelve elegantly printed Maps of the
#leavens, one for every month in the year. Specially
yrepsted for use in North America. With descriptions
.accompakying each map, giving the names of the prin-
«cipal staze and constellations, showing their relative
ositions at given hours and days of the month.

A most beautiful and convenient work, specially
adapted for the use of those who desire to acquire
A general knowledge of the starry realms.

To which is added a description of the method of
preparing and using artificial luminous stars as an aid
in fixing in the mind the names and places of the
warious stars and constellations, by Alfred E. Beach.

Altogether this is one of the most popular, useful,
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