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THE WORLD'S COLUMBIAN EXPOSITION—TRIUMPHAL
ARCH AND PERISTYLE.,

The Court of Honor of the World’s Columbian Ex-
position is bounded on the north by the huge Manu-
factures building, on the south by the glorious fagade
of the Palace of Agriculture, to the west rises the ma-
jestic dome of the Administration building and on the
east is the Peristyle with a triumphal arch bearing the
Columbus Quadriga. In the center of the Court of
Honor is the main basin, with the MacMonuies foun-
tain at one end and the outlet to the lake under the
Triumphal Arch at the other. The Court of Honor
itself is the most beautiful feature of the Exposition,
and at night, when the buildings are outlined with
electric lights, the effect produced is enchanting be-
yond description. The perfection of proportion, which
is so noticeable in the Expositien and which is so won-
derful when the number of different architects is con-
sidered, is nowhere better illustrated than in the Peri-
style and the Triumphal Arch.

The Peristyle connects the Casino and the Music
Hall and forms the eastern end of the Court of Honor.

The Peristyle was designed by Mr. C. B. Atwood
in the classical style, and is free from what archi-
tects calls nervousness, which is apt to take away the
dignity that is so essential in a work of monumental
grandeur. The Peristyle is composed of forty-eight
columns, twenty-four on each side of the arch. The
columns symbolize the States and Territories. Above
the balustrade on pedestals, which form the continua-
tion of the columns, are heroic fllares fourteen feet
high, representing Eloquence, Mu3e, etc. Just below
the cornice are the names of the States of the Union.

The Peristyle affords a shady walk on a warm day, and
its protection is not to be despised, for the colon-
nade measures 234 feet from each corner building
to the Columbian portico. In the center of the
Peristyle, and forming the water gate or outlet of the
main basin, rises the majestic Triumphal, or, more
properly speaking, Columbian Arch. The arch some-
what resembles the Arc de Triomphe of the Place du
Carrousel in Paris. Between the two columns on each
side are colossal figures representing the genius of
Navigation and Discovery. Each of the figures stands
on the prow of a vessel. These pieces of sculpture are
the work of Bela L. Pratt, of New York. Overthe arch
are angels blowing trumpets. Just under the cornice
on both the lakeward and landward sides appear the

names of the great explorers, Cartier, Champlain, Dg;i,s_ome sulphate of quinine.

Soto, Pouce de Leon, La @lle, Cortez. High up o
the pedestal which supports the Quadriga is an in-
sceription which should make all Americans thrill with
pride: ‘‘Ye Shall Know the Truth, and the Truth
Shall Make You Free.”

Thereis no more fitting monument to commemorate
victories of either war or peace than a triumphal arch
surmounted by a quadriga. A triumphal arch, if not
properly treated, becomes simply a brutal manifesta-
tion of power, as in the Brandenburg Gate at Berlin.
In the present instance the genius of Mr. D. C. French
has given us a remarkably strong and satisfactory
group. Four horses full of fire champ their golden bits
and paw the ground. Each pair is held in check by a
draped female figure. In the chariot stands a majestic
figure of him to whom the western world is now doing
honor—Christopher Columbus. On each side is an out-

rider with a banner. Although the Peristyle is built of
staff, the clever artificers have wrought so cunningly
that the whole appears to consist of white Pentelic
marble. It is to be regretted that the beautiful Peristyle
with its noble arch cannnot be perpetuated in more en-
during materials, but it is safe to say that all who have
viewed this beautiful creation will find it indelibly
fixed upon the memory.
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How to Show Lines of Electric Foree,

The following experiment for making visible lines
of electric force is described by Herr Bruno Kolbe:
Into a flat cylindrical vessel pour purified anhydrous
oil of turpentine to a depth of about 2 em., and add
To the rim of the vessel
attach two wire springs, adjusted so that the two
small metallic balls at their ends dip into the turpen-
tine. Stir the quinine with a glass rod so as to distri-
bute it evenly, and place the vessel on a black card-
board. Join the two wires to the terminals of an
influence machine, and turn very slowly. At once the
white crystals group themselves so as to form beauti-
ful curves, representing the ‘‘lines of electric force.”
The form of these curves recalls that of the brush dis-
charge of the influence machine. Prof. Weiler, of
Esslingen, gives the following experiment: Prepare
a milky mixture by stirring up finely divided quinine
in oil of turpentine. On sending a series of dischaxges
through it, a clearance is produced at the positive
pole, and the particles cluster round the negative pole,
arranging themselves in streaniers directed along the
lines of force.

THE WORLD'S COLUMBIAN EXPOSITION—TRIUMPHAL ARCH AND PERISTYLE, COURT OF HONOBR.
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7| chemist had a good field for his operations.
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THE LATEST ARMOR TRIAL AT INDIAN HEAD.

On Saturday, August 26, a trial of armor took place
at the Naval Ordnance Proving Ground, at Indian
Head, which resulted in the provisional acceptance
of about 370 tons of nickel steel armor from Carnegie,
Phipps & Co.

The specimen plate that represented the group, which
includes armor for the battleships and the conning
tower of the Indiana, was an 8 inch barbeite plate
for the Oregon. Its curve subtended an arc of 120°
on a radius of about 8 feet; it was 10 feet 7 inches
horizontally and 5 feet 4 inches high, secured to an
oak backing with 13 three-inch bolts. The backing
at the medial line of the plate was 47 inches thick.
The plate was nickel steel, acid treated, possessing a
tensile strength of about 98,000 and an elongation of
20 per cent.

The gun was a modern 6 inch breech-loading rifle,
mounted on a central pivot carriage, at a muzzle dis-
tance from the plate of 61 feet.

The projectile used was a Carpenter armor-piercing
shell weighing 100 pounds.

First Round.—Charge of powder, 8784 pounds. Du-
pont’s brown prismatic; striking velocity, 1,762 f. s.
This round was for the premium cracking test, the
conditions of which were that the projectile must not
get through, and the plate must not show through
cracks to the edge.

The point of impact was 21 inches below the upper

edge of the plate and about 18 inches to the right of the
medial line, the impact béihg practically normal.
" The projectile struck the point aimed at, got its nose
just through and rebounded to the gun platform,
where it was picked up near the carriage. The marks
on the oak planking showed a spiral movement of the
shell when it landed over the boards, where it knocked
over a stand of blind projectiles, then returning, came
to rest under the gun, with its nose pointing toward
the plate. It was apparently undeformed, but decid-
edly cracked, and its point was highly polished and
smeared with melted copper from the rotating band.
On cooling, the shell began to flake off around the
swell, disclosing a grain of finest metal.

The plate was not cracked and showed no other dam-

age than the hole of impact, the edges of which were

turned up with a fringe 235 inches high. This round !

decided the acceptance of the plate for the cracking
test, but it failed to win the premium cracking test.
Second Round.—Charge of powder, 48°3 pounds ; strik-
ing velocity, 2,012 feet per second. - This round was for
the premium perforation test. The shell must™ not

& | venetrate the backing. The premium offered - was $30

per ton for the whole group represented by the plate.

The shot struck the plate 21 inches to the left and
below the first point of impact, on the medial line of
the plate, penetrated the plate, 47 inches oak backing
and 10 inches of additional wood, where it remained.
The plate was not cracked, and showed only a clean,
fringed hole.

‘While the plate failed to win a premium for the
contractors, the test was eminently satisfactory to the
government inspectors. The trial was conducted by
Lieutenant Newton E. Mason, U. S. Navy, in charge
of the proving ground, in the presence of Captain

'W. T. Sampson, the Chief of the Bureau of Ordnance,

and a number of prominent steel men and ordnance
officers. The Carnegie Company was represented by
Mr. Hunsecker a.nd their naval agent, Lieut. Stone.

B
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THE PUBII’IGATION OF WATER IN WELLS AND
CISTERNS,
‘We have recently described and illustrated-an elec-

48 | tric purification process for water from the Croton

watershed. The existence of vested rights therein in-

% | yolving the disposal of sewage by villages or individual

houses has made this object hard to attain, Tracing
one source of contamination to a restricted area, the
purification procéss we have alluded to has been
applied thereto with considerable success. The pro-
cess virtually amounts to treatment of the water with
hypochlorites and other highly oxidized salts. These
decompose the offensive organic matter and make the
water quite innocuous.

Liquids form a peculiarly efficient vehicle for the

sustenance and dissemination of the lower forms of

life forming the dangerous class of ‘‘organic matter.”
The presence in liquids of certain of these germs
means disease for those who drink it. While science
has not yet reached the point of distinguishing be-
tween all safe and unsafe bacteria, it seems to have
reached the point of being able to destroy them all
cheaply.

The country districts are notorious among sanita-
rians for bad water supply. The picturesque well,
with its old oaken bucket, is often situated so close
to a source of sewage contamination that it becomes a
center for the dissemination of typhoid fever, diph-
theria, or other deadly malady. In the suppl$ of
water for country houses it ‘would seem the sanitary
If it is
possible to treat one of the affluents of Croton Lake
cheaply and effectively, so as to make a marshy and

uwi2 probably sewage-contaminated water pure in the sani-
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tary sense, how much easier an object of attack would
be the well of the country boarding house, or of the
seashore hotel, now so often overshadowed by at least
a suspicion of unhealthfulness. In many cases houses
in the country depend upon rain water for the supply.
This water collected in subterranean cisterns would
seem to have every title to the highest grade of purity,
especially if the first rainfall is discarded by a special
by-pass. Yet cistern water often acquires a very un-
pleasant taste,” which is tgra,cea,ble to no visible or dis-
cernible impurity.

The treatment of such cases would seem to be simple,
and a formula for each case based on an examination
of the water might easily be deduced. An agent, such
as the hypochlorites, added in predetermined quan-
tity might be found applicable. Potassium perman-
ganate or binoxide of hydrogen would also seem avail-
able reagents and of undoubted efficiency. The highly
colored permanganate salt would be of special advan-
tage, as it might be added to the limit of discoloration,
thus in itself supplying its formula of application.
We have before this had occasion to describe direct
aeration applied to the purification of water; the
simple bubbling of air through water is found to re-
move odor and taste. Itis possible that many cases
of local trouble with water might be treated by a pro-
per air pump for the injection of atmospheric air
through water in the cistern or well.

The chemist’s permanganate test for organic matter
in water consists in the addition of an acidulated
solution of permanganate of potash of known strength
in measured volume to the water to be tested. Or-
ganic matter in the water destroys the salt. Its solu-
tion is of a very strong violet color, the merest trace of
it imparting- a rose tinge to water. In the test, after
addition to the water, the rose-colored mixture is al-
lowed to stand for a definite period. If deeolorization
takes place, more is added until the water retains a
faint red color, when it is assumed that the decoloriz-
ing power of the water is exhausted. By calculation
the quantity of oxygen absorbed from the permanga-
nate is determined and is reported as oxygen required
to destroy organic matter in the water in question.
The application of such a process to a cistern or well
would seem quite possible under proper management,
such as might be formulated by a competent chemical
authority. If a colorless salt were used, then of course
there would be no direct method of knowing when
enough had been added. If, however, a virtually non-
poisonous substance were nsed, an excess of which
would not be disagreeable, then it would be quite pos-
sible to devise such a system as we descnbe to be ap-
plied. by any person.

The rendering sea water potable by the addition
thereto of silver citrate, thus substituting sodium ci-
trate for sodium chloride, has been suggested for use in
cases of shipwreck, and the exact formula for its ap-
plication has been published. As sea water is virtually
of constant composition, a formula was of easy pre-
paration. = For.organic matter in water, something
which constantly varies in amount, no universal for-
mula can be produced, and the best that can be done
might be the use of some agent which even. in excess
would not affect the water injuriously, while destroy-
ing organic matter.

—_— - ——
John Rae,

Dr..John Rae died at his home, in London, on J uly
24, after a prolonged iltness. Dr. Rae was born in
the Orkney Islands. He studied medicine at the
University of Edinburgh, and after graduation there
he took his degree as licentiate of the Royal College of
Surgeons before he was twenty-three years of age.
He served for a time as surgeon on a ship of the Hud-
son’s Bay Company, and in 1845 accepted the command

‘of an expedition to the Arctic Seas to endeavor to com-

plete the survey of about seven hundred miles of the
coast forming the shores of a large bay, which Parry
had failed to accomplish. This expedition, which
proved successful, was the beginning of a' series. of
voyages of discovery that made Dr. Rae famous as an
Arctic explorer. He was afellowof the Royal Society,
fellow of the Royal Geographical Society, honorary
correspondent of the Geographical Societyof America,
and honorary member of the National History Society
of Montreal. The Founders’ Gold Medal of the Royal
Geographical Society was awarded to him several
years ago.
—_———+

IN both France and Germany one-fourth (%) reduced
to a decimal is written as 0,25; in England it is written
025 (always with the period at the top of the line), and
in the United States in this way, 0.25. France and
Germany always use the comma, (,), England and the
United States the period (.), the only difference being
the manner in which it is placed upon the line. 8ir
Isaac Newton is given the credit of originating the
present English method of using the decimal point, his
rea.soh being that by placing it at the top of the line it
could bedistinguished at a glance from the *‘full stop”
punctuation mark. All English mathematicians use
the mal:k in the way proposed by Newton, and the
period asg a sign of multiplication.
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The Electrical Congress was held during the week
ending August 26 and proved to be one of the
most interesting as well as one of the most valuable
congresses that has been held. The work was divided
into three sections, ‘‘Pure Theory,” ‘ Theory and
Practice,” and ‘“Pure Practice.” The third section
was by all odds the most attractive so far as attend-
ance was concerned. In addition there wasa Chamber
of Delegates composed of representatives appointed
‘by the leading governments of the world. All the
sessions of this chamber were held in secret and im-
portant results were accomplished, which were em-
bodied in a report, especially in the direction of adopt-
ing units for electrical measurements. These included
the ohm, ampere, volt, coulomb, farad, joule, watt
and henry. Thislast unit derives its name from the
eminent American electrician and is the unit of in-
duction. Many valuable papers were read at the
meetings of each section, but the discussions brought
out even more instruction than did the papers. Long
distance transmission received a great deal of atten-
tion. The members of the congress received much at-
tention and visited the Exposition to inspect the Iu-
tramural Railway and its plant, the movable sidewalk,
the Exposition electrical plant, and special features in
the Electricity building. An important feature of the
programme was a lecture by Nikola Tesla on ¢ Me-
chanical and Electrical Oscillators,” which touched
upon new principles in the electrical field.

The live stock exhibit, which opened to the public on
August 22, to continue for about three weeks, was a
very popular attraction. It included some twelve
hundred head of cattle—Short Horn, Hereford, Aber-
deen-Angus, Galloway, Devon, Jersey, Holstein-Frie-
sian, Ayrshire, Guernsey, Red Polled, Polled Durham,
Dutch Belted, and Brown Swiss ; over eight hundred
horses, including French Caach, German Coach, Cleve-
land Bay, Percheron, Clydesdale, Shire, French
Draught, Belgian, Suffolk Punch, Hackney, Mor-
gan, Arab, Americo-Arab, French Trotter, and Rus-
sian; besides Shetland and other ponies; jacks and
jennets, and mules; eighteen hundred sheep and
fifteen hundred hogs. The animals were shown in
the live stock pavilion, which is in the shape of
a large Roman amphithéater, and has seating ac-
commodations for ten thousand people. Forty stables
were built by the Exposition in which to house
the animals, each stable being 200 by 42 feet in
gize and provided with modern conveniences. One
of the most attractive features of this exhibit was the
display of twenty-one horses sent by the Czar of Rus-
sia. Some of these horses are almost priceless in
value and special attendants were sent from Russia to
care for them. Emperor William, of Germany, also
sent many fine horses from bhis stables. The awards
in this department aggregated over $150,000. Fine
animals were contributed from Canada as well as from
many sections of the United States.

The week ending August 26 was the banner week up
to that time, so far as attendance at the Exposition
was concerned, as it exceeded 1,000,000. The average
attendance for the six days was over 163,000. Illinois
day, which was August 24, there were 240,909 paid ad-
missions. Special exercises were held at the State
building and there was a large parade. Other special
days of the week were West Virginia day, Delaware
day and Colored People’s day. A feature of Delaware
day was the distribution of a carload of luscious
peaches. '

A prince of the royal family of Japan reached Chi-
cago the last week in August to attend the Exposition.
He was in time to be informed of the many awards
that the juries aremaking to exhibitors from his coun-
try. No country has, proportionally, made so fine an
exhibit as Japan, and it is reaping the benefit now by
Teceiving more awards than any other country.

The great telescope which Charles T. Yerkes has pre-
sented to the Chicago University is set up complete, so
far as outward appearance isconcerned, in the center of
the main aisle at the north end of the Manufactures
and Liberal Arts building. The part of the instru-
ment exhibited was manufactured by Warner &
Swasey, Cleveland, Ohio. Itis mounted on a heavy
iron column 43 feet high and weighing 50 tons. The
polar axis is of steel and 15 inches in diameter, while
the declination axis is of steel and 12 inches in diame-
ter. The tube, as now seen without the lenses, weighs
6 tons, is 64 feet long, 52 inches in diameter at the cen-
ter and tapers toward the ends. Three electric motors
of one horse power each control all the motions of the

Sreientific Dmevican,

instrument, and one of these motors automatically
winds the driving clock, keeping the tube in exact sid-
ereal time. This instrument was opened to the pub-
lic with formal ceremonies, many eminent scientists
being present.

Foreign commissioners, correspondents and jurors to
the number of fifty or more have been given an excur-
sion into the Northwest over the Great Northern and
other railways through the wheat fields of Minnesota
and South Dakota. The main purpose of this excur-
sion was that these foreign visitors might gee the ex-
tensive manner in which farming, and especially wheat
raising, is carried on in the Northwest. One of the
special events of the excursion was witnessing the cut-
ting of -an eleven thousand acre wheat field. The trip
was carried out with great success and was a revelation
to many of the visitors.

In one portion of the Manufactures building the
publishers of the principal magazines have taken pains
to show what the magazines are made of. Here may
be seen the originals of illustrations that have secured
fame for their designers all the world over. Nor are
the manuscripts less interesting. Some dainty pieces
of literature, which one might think had been put on
paper with the finest of crow quills, are actually found
as though the manuscript was the product of a very
blunt stick. On the other hand, there are original
manuseripts of important and popular works, like the
original copy of * Ben Hur,” for instance, so fine as to
task the sharpest eyes. When looked, at through a
magnifying glass, howevgr, the small handwriting is
found to be very distinct, each letter being carefully
formed and accurately united. Readers of magazines,
after trying to decipher the copy of some favorite
authors, will ever after gratefully appreciate the
services rendered by typesetters and pressmen.

Saturday, August 26, was special day in the Palace
of Mechanic Arts, and every machine in the building
that could be put into operation observed the day.
People crowded the building from early in the morn-
ing until late at night, watching the various exhibits ;
riding on the electric traveling cranes, which had
been fitted up with balconies for the purpose; col-
lecting many unique souvenirs of the day, and going
about from one special feature to another. The
special event of the day was printing a souvenir
newspaper. This event began at the paper-making
machine, where wood pulp was made into paper. In
the meantime compositors were busily at work at the
opposite side of the building, setting type with the
linotype machine. By the time the paper was made
the type was set, and in sixty-three minutes from the
time the pulp was put into the machine, souvenir
papers were printed. The celebration had many
ridiculous features connected with it. One large
pump supplied a constant stream of lemonade, and
on the lagoon in front of the building sports were
carried on, such as climbing a greased pole, hanging
over the water, and boat crews battling with each
other with streams of water.

Such a profusion of electric lights as one sees in the
buildings and on the grounds of the World’s Fair has
probably never been viewed by mortal man before, so
says the Electrical Review. Arc and incandescent
lamps are everywhere. The white buildings reflect the
lights and make the scene as bright as day. On those
nights when every lamp is burning, the electric foun-
tains playing, and fireworks are shooting up from the
lake, the scene is almost beyond description. No pie-
ture can do it justice—it must be seen. The Grand
Basin is outlined in living fire, the surrounding build-
ings glow with light, the massive dome of the Admin-
istration building, crowned with electric lamps, rises
heavenward in graceful curves, while the electric foun-
tains shoot forth ever-changing sprdays of colored
water. Involuntary applause breaks forth among the
spectators ever and anon, as they sit and stand about
in open-eyed astonishment at the grandeur of an
artistic accumulation of electric lights.

A very interesting novelty is the Columbus egg, as
it is called, shown in the Westinghouse lighting ex-
hibit. On a table on the west side of the space are
placed a pair of large induction coils for exhibiting
the effects of the two-phase rotary current. A wooden
table is placed over these on which metal objects com-
menced to spin around as soon as placed upon it. Two
copper eggs, one small, the other about eight inches
long, when placed over these coils commence whirling
and soon turn up on the end and continue to whirl. In
the room provided for the-exhibition of high tension
currents a series of transformers and Leyden jars are
so arranged as to give heavy discharges over glass and
rubber plates.

In the Electrical Palace the electric stoves and cook-
ing utensils are objects of attraction and interest. As
they have no pipes, and give rise to no smoke or dust,
they readily lend themselves to ornamentation.
They can also be placed in any convenient place or
position. Some of the stoves are very elegant and
would adorn a parlor.

Probably. the largest photograph at the World’s
Fair is to be seen in the gallery of the Mining building.
It belongs to the exhibit of the Standard Oil Company.
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Among other things are transparencies illustrative of
oil works and distilleries, storage tanks, ete., in various
parts of the country.

Recently the company had a large relief map made,
and the work of securing a good photograph of this on
glass was given to J. K. Hillers, of the United States
Geological Survey, who is an expert in large photo-
graphs. A good sized negative was made of the relief
map, and upon a paper print from the negative were
drawn the States, lakes, and names. From the print
a negative 20 inches square was taken, and from this
an enlarged transparency on glass, 7 feet long by 4
feet 2 inches wide, was made.

No ordinary camera could do the work, so the pho-
tographer made a camera of a room 12 by 15 feet in
size. The room was blackened inside and made light
and even air tight. The shutter was placed in the
window and the lens in the shutter. Mr. Hillers had
three expert photographers assisting him in the work,
and they built a silvering vat which used $250 worth
of nitrate of silver, and a developing vat, both in the
gigantic camera, so that probably for the first time the
camera itself was used as the developing room.

The work was focused on a ground-glass plate, the
same size as the photograph. This was done by three
men holding the plate and moving it back and forth
until the proper focus wassecured. Then the sensitive
plate was made ready. This was a piece of American
plate glass, three-eighths of an inch thick, made and
polished for this particular picture. A work of this
nature had never before been attempted on. such a
large scale. Mr. Hillers was obliged to feel his way,
for he did not know just how long the plate should
be exposed. A test was first made with a small plate,
and this gave him an approximate measure of time.

‘With rare good fortune, the first exposure of the new
plate was a success, and a beautiful photograph was
secured. Then a specially arranged hose was turned
against the big plate to wash away the chemicals. It
took an hour to do this. After the toning processcame
the matter of varnish. This was the critical phase of
the operation. The plate was laid on four rubber balls,
one at each corner, and Photographer Hillers tilted it
while an assistant poured on half a gallon of varnish.
Success still remained with him, and the transparency
was ready for its colors.

The oil-bearing districts are shown in yellow, and
each particular region where oil is actually brought to
the surface is shown in the color of the oil itself. It
took four months from the beginning, when the first
negative of the map was taken, to finish the trans-
parency. It is valued at $5,000.

A New Yorker’s Impressions of the World’s Fair,

Taking the fastest express from New York for
Chicago, going in twenty hours, as comfortably almost
as if in one’s drawing room, the World’s Fair city
is reached without any appreciable fatigue or discom-
fort.

In entering the city of Chicago, much time is lost
because the tracks run through a traveled street at
grade, requiring a very slow speed. Toa New Yorker,
accustomed to the rapid speed on the Park Avenue
viaduct and tunnel, this was especially noticeable,

In approaching the city, as most of the roads do,
from the foot of Lake Michigan, the first glimpse of
the roofs and domes of the Fair buildings is obtained,
and an idea of their magnitude is realized. Landing
in the city, one is struck with the peculiar smokiness
of the atmosphere and the dinginess of all the build-
ings, the sunlight having a sort of yellowish cast.
There is a special league in Chicago organized to stop
the smoke nuisance, which by constant agitation is ex-
pecting to bring about an improvement. By the gene-
ral use of electricity as a motive power, great changes
may some day be accomplished. But the smoke is
now tolerated, as a Chicagoan says, because.the fuel is
cheap, and is thereby one of the means of enabling the
factories to prosper.

The court or finest general view of the World’s Ex-
position is acknowledged to be from the lake. It is
really the front view of the aggregation of buildings,
and is very impressive. Starting from the foot of Van
Buren Street in the large whaleback steamer Christo-
pher Columbus, a delightful sail out on the lake and
parallel with the shore for about eight or nine miles
supplies a continual panorama of interest.

One observes the swift and frequent so-called ¢ cat-
tle trains ” traversing the Illinois Central tracks close
to the lake shore; then the large substantial hotels
surrounding the north end of the grounds are seen,
and beyond, close to the domes and turretsof the
foreign buildings, is a big, tall, unsightly blotch of a
building inclosed in black scaffolding, called the
“ Spectatorium,” located close to the water’s edge.
But when this is passed the long facade of the Palace
of Liberal Artsfacing the lake, the pier, the Peristyle,
and through it the gilded dome of the Administration
Palace, the Agricultural Palace, and glimpses of the
Court of Honor are observed, with an ensemble and
symmetry of architecture that is grand and imposing.

At the pier the first novelty to be seen (after passing

" (Continued on page 166.)
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EVOLUTION OF THE SAFETY LAMP AsS SHOWN AT
THE FAIR.

The display of the Colliery Engineer Co., of Scran-
ton, Pa., consists of an evolutionary exhibit of safety
lamps for use in gaseous mines. All types of Jamps,
from the primitive inventions of Sir Humphry Davy
and Dr. Clanny down to the most approved types of
modern lamps, are shown. This exhibit was prepared
at the request of the Mining Department of the Ex-
position and is not intended as a competitive one. It
is the most complete collection of safety.lamps ever
exhibited. The Colliery Engineer Co., through its

tudinal recess in the top of the valve. The cut-off
mechanism consists of a saddle with flanges sliding in
guideways on the valve casing, there being on one side
of the saddle arack engaged by a pinion on the lower
end of a shaft turning in a stuffing box on the cover of
the steam chest. The shaft is actuated by a hand
wheel to move the saddle so that it will cover to a
greater or less extent the ports in the top of the casing
opening into the steam chest. The top of the hand

wheel has a graduation on which is a fixed pointer, to
indicate at all times the position of the saddle, and the
wheel may be actuated from a suitable governor in-:

journal the Colliery Engineer, and its correspondence
schools of mines and mechanics, has naturally
paid great attention to the subject of the safe
and economical working of mines, and naturally
was well qualified to arrange this important
exhibit. Through the reputation of the Col-
liery Engineer, and a thorough knowledge of
the subject on the part of its officers, the lamps
of all the leading manufacturers of the world
were secured, and they are exhibited side by
side. No attempt is made to show the su-
periority of any one make over the others, but
a handsome pamphlet containing information
regarding the principles of the leading types,
together with information as to the best types
for either testing gases or for working at the
face of the mine, is distributed. The matter
contained in this pamphlet is taken from the
instruction paper on safety lamps used in the
Correspondence School of Mines, which is also
owned by this company. .

The Correspondence School of Mines is an
institution that teaches all branches of science
connected with mining by correspondence, and
during the past two years has enrolled over
2,000 students. Students are not required to
leave their homes or neglect their business.
Everything is taught by correspondence and
each student receives special attention, as he is
a class by himself. The Correspondence School
of Mechanics, under the proprietorship of the
same company, is a similar institution for the
education of students in the various principles
of mechanics and mechanical drawing. The
facilities offered working men, who cannot
afford to leave their homes or neglect their
work and who desire such education in either
mining or mechanics as will enable them to
advance in their business, are most excellent,
and the terms of tuition, including the lesson
and question papers, are very low. Payments
for instruction can be made monthly, and this places
the advantages of the schools within the reach of any
working man. The schools are both indorsed by all
prominent mining and mechanical engineers who have
examined into the system, and numerous students
have been recommended to the schools by prominent
educators in all parts of the country.

PO ——

A BALANCED STEAM ENGINE VALVE,

The valve shown in the illustration, recently patented
by Mr. Augustin Roche, of Butte City, Montana, is com-
pletely balanced, both as to the inlet and the exhaust.
Figs. 1 and 2 are side and transverse sectional views of
the improvement as applied, and Fig. 3 is a plan view.
Fastened in the bottom of the steam chest, on the
cylinder, is a casing having in its bottom ports regis-
tering with those of the eylinder and with the ports in{
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ROCHE'S STEAM ENGINE VALVE.

a cylin Irical valve sliding in the casing, the latter inlet
ports registering with two ports in the top of the ¢as-
ing which open into the interior of the steam chest.
The stuffing boxes in which the valve stems slide are
screwed into position, and when removed the valve
may be passed through the apertures in the ends of
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stead of being turned by hand. From the valve being
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inclosed in a separate casing, it is completely counter-
balanced, both as to the live steam and the exhaust,
and the casing serves to relieve the valve of the pres-
sure of the steam entering the steam chest. The seve-
ral ‘parts of the valve are readily removable from the
steam chest for repairing or other purposes.
_— .t r~—
Suerol,
Sucrol is the namegiven to paraphenetal carbamite,
a harmless substance of deliciously sweet taste, pro-
duced by adding a solution of potassium cyanate to
muriate of amidophenetol. It is easily crystallizable
in small white tables having a melting point of 160° C.
(320° F.) It is'soluble in alecohol and ether and in hot
muriatic acid, also in hot acetic acid, as well as in all
. zggolvents usually employed. Diluted alkalies or
at¥ds do not act on it. Itssolubilities appear from the
table given befow :

1 gramme dissolves in 50 grammes of hot water.

1 gramme dissolves in 800 grammes of cold water.

1 gramme dissolves in 25 grammes of alcohol 90 per
cent.

1 gramme dissolves in 80 grammes of alecohol 45 per
cent.

1 gramme dissolves in 480 grammes of glycerine.

Dr. Henry Paschkis has made exhaustive experi-
ments to determine its value and applicability. He
finds that suecrol has no influence on the circulation,
respiration, or digestion, nor on the nervous system in
general. It is particularly adapted for use by dia-
betics, dyspeptics, and those suffering from obesity.
Its sweetening power is 200 times that of sugar. There
is a slight difficulty in the use of the powdered prepa-
ration, as it is not easy to moisten it ; but this is abso-
lutely absent if it is used ¢n the shape of fine crystals.
To sweeten tea, coffee, ete., it is;best to pour them hot,

on the suerol in the cup.
p

-

The First American Railway.

Mr. Lewis Cheney, of Chelsea, Mass., now 85 years
old, enjoys the distinction of being the only man now
living who worked upon the famous ‘“Granite Rail-
way,” built in 1826 in Quincy, Mass., chiefly to trans-
port stones for building Bunker Hill monument. He
chances also to have been the man who drove the
horses which hauled the cars which carried the first
load of stones over the road. The record given by

the steam chest. To prevent the turning of the valve,
a serew in the top of the casing projects into a longi-

the ‘“Columbian Sentinel” of this historical event,
whose importance was then little dreamed of, was as
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follows: ‘‘Thisrailroad, the first we believein the coun-
try, was opened on Saturday (Oct., 1826), in the presence
of a number of gentlemen who take an interest in the
experiment. A quantity of stone, weighing 16 tons,
taken from the ledge belonging to the Bunker Hill
Association, and loaded in three wagons, which to-
gether weighed five tons, was moved with ease by a
single horse from the quarries to the landing above
Neponset Bridge, a distance of more than three miles.
The road declines gradually the whole way, from the
quarry to the landing, but so slightly that the horse
conveys back the empty wagons, making a load of five

"THE COLLIERY
ENGINEER” EXHIBIT OF SAFETY LAMPS,

tons. After the starting of the load, which required
some exertion, the horse moved with ease in
a fast walk. It may, therefore, be easily con-
ceived. how greatly the transportation of heavy
loads is facilitated by means of this road. A
large quantity of beautiful stone already pre-
pared for the Bunker Hill monument will now
be rapidly and cheaply transported to the
wharf at the termination of the railroad,
whence it will be conveyed by lighters to
Charlestown. The road is constructed in the
most substantial manner. It rests onafounda-
tion of stone, laid so deep in the ground as to
be beyond the reach of frost, and to secure the
rails on which the carriage runs effectually
against any change in their relative position,
they are laid on stones of 8 ft. in length, placed -
transversely along the whole extent of the road
at a distance of 6 to 8 ft. from each other. The
space between these stones is filled in with
smaller stones or earth, and over the whole
between the rails a gravel path is made. The
rails are formed of pine timber, on the top of
which is placed a bar of iron. The carriages
run upon the iron bars and are kept in posi-
tion by a projection on the inner edge of the
truss wheels. The wheels are of a size consid-
erably larger than a common cart wheel.

**We learn from a gentleman who has visited
the principal railroads in England, that in
point of solidity and skill of construction this
is not exceeded by any one there.”

A CONVENIENT SAW SETTING DEVICE,

With the device shown in the picture saw
teeth of all ordinary sizes may be accurately
set to any desired degree, -and the sharp
points of the teeth be protected by a clearance
in the setting tool, by means of which also
the truing up of the teeth to even lengths
and at right angles with the blade may be
readily effected. Theimprovement has been patented
by Mr. Carl M. Kardell, of Marshfield, Oregon. The
main blade of the tool is of tempered steel, and bas
in both edges notches of various sizes and depths for
the different sizes of saw teeth to pass into when the
sawis being set, the bottom portions of the notches
being enlarged to form a clearance for the sharp
points of the teeth. A reversible and adjustable
cross bar is set tightly upon the main blade by a
M{umb screw, and at each end of the bar is a thumb
screw, either one of which bears against the side of
the saw blade in setting, the amount of the setting
being regulated by the adjustment of the bar and
one of the thumb screws at its ends. The main blade
also has at one end a slot terminating in a space into
which a flat file may be stuck, for filing evenly the
points of the teeth of a large saw, while the other or
handle end of the blade has a smaller slot, for tru-
ing the teeth of small saws, a space being provided
at the bottom of the slot for the insertion of a three-

EARDELL'S SAW SETTING DEVICE,

cornered file. Both of these slots are slightly widened
near the file-receiving spaces to give room for the set
of the teeth.

-
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BREECH-LOADING rifles were invented in 1811, but
did not come into general use for many years. It is
estimated that over 12,000,000 are now in actual service
in the European armies, while 8,000,000 are reserved

in the arsenals for emergencies.
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THE GRIFFIN ROLLER MILL AT THE FAIR.

In the Mines and Mining building are two exhibits
of the Bradley Fertilizer Company, of Boston. One is
in group 63, where an elevator for roller mill is shown
for moving, storing, and delivering ores, and the other
is a roller mill exhibit, in group 64, shown in our illus-
tration. These mills have fully proved themselves to
be among the most sucecessful machines known for
pulverizing all refractory substances, such as quartz,
ores of all kinds, ete., effecting a great saving in work-
ing expense as compared with stamp mills and other
appliances for reducing ores, while the first cost of the
mill is only about a quarter of that of a stamp mill.
The mill is constructed upon a new princi-
ple, which involves the use of a ring or die,
on the inner surface of which a roller runs,
the roller being carried by a rotating shaft
hung on a universal joint. This joint is in-
closed in the driving pulley, which revolves
in a horizontal plane. The ring or die is in-
closed in a pan in the base of the machine,
and the roller carries shoes or plows, which
throw up the material contained in the pan
below the ring, so that it is acted upon by
the roller. As the lighter portions of loose
material come in contact with the screens
arranged above the ring or die, they escape
through the screen into the annular casing
surrounding the space above the ring. The
operation of grinding is continuous, the ma-
terial being constantly agitated and thrown
up, so that it is acted upon by the roller as
it travels around the inner surface of the
ring. As the grinding is done by the pres-
sure of the roller against thering or die as it
travels around, no power is wasted, and the
product secured isin the most satisfactory
condition. It is found upon microscopic ex-
amination that, whatever the nature of the
substance treated in the mill, there is always
a clear fracture, thus securing results that
for nearly every purpose are superior to
those obtained by rubbing or abrasion. The
range of work of the mill is very great, and
many of them are now employed on phos-
phate rock, carbon foundry facings, plum-
bago, Portland rock, cements, ete. It will
work either wet or dry, and operates equally well on
substances as hard as flint or as soft as lime, grinding
them to any desired degree of fineness. Grinding to
60 mesh or finer, its capacity is two to four tons per
hour.

0>

CREAMERY AND DAIRY APPARATUS AT THE FAIR,

The large exhibit in the Agricultural building of
the Vermont Farmn Machine Co., of Bellows Falls,
Vt., well displays the leading productions of what is
said to be the largest manufactory of dairy and
creamery apparatus and supplies in the United States,
if not in the worid. The company was incorporated
in 1873, and manufacture everything for handling
milk and cream in the dairy, creamery and cheese
factory—creamers, churns, butter workers, all styles
and sizes of cream separators and butter extractors

for dairy and factory, the Babcock milk testers, ete.

factories with every article needed torun them. A

I box churns have two features that creamery men find
The company fit up dairies and butter and cheese to be very desirable.

One is the square openings that
are placed at the corner of the churn. These are so

leading specialty of their manufacture is the Cooley i large that it practically amounts to taking the side of

creamer, seen near the right in the picture.
proved to be the leading milk-raising apparatus in the
world, having taken first place in all dairy countries. !

It has the churn off, and are more popular than the trunk
Ichurns, from the fact that they answer all the pur-

! poses of the trunk churns, and at the same time are

The butter made by this process has been awarded less liable to leak. Another feature is the building of

twenty-five gold medals at the fairs and expositions in
the different parts of the world. It received the

highest award at the Paris Exposition, and scored the
highest points at the July exhibit of the Columbian
Exposition at Chicago. The Cooley system of setting

THE GRIFFIN ROLLER MILL AT THE FAIR.

milk for raising cream consists of putting the milk
into -cans, which are submerged and water-sealed in
the creamers, the milk being automatically skimmed
while the cream is raised. The processes are ‘covered
by patents, which have been suStained by the U. 8.
Circuit Courts in Iowa and Vermont, and within two
months by the U. S. Court of Appeals, New York.
The Cooley creamer is made in several different styles,
the favorite one having an elevator attachment, in
which there is no lifting of milk cans by hand. The
process of skimming the cream from the milk with
this apparatus is so rapid that the average time is less
than one minute per can.

The milk cooler and aerator is shown at the extreme
right. This is an indispensable article to all dairy-
men who sell their milk, as it will cool the milk to any
degree desired in less than two minutes. The square

the wood pulley around the body of the churn. This
is becoming very popular among creamery men. All
iron parts of the cover are galvanized.

The United States cream separator, shown at the
extreme left of the picture, furnished only by this
company, has not been on the market as
long as some other devices of this character,
but it is claimed to be superior to the older
machines. It is a centrifugal machine
which is said to separatethe ecream from the
milk so thoroughly that the skimmed milk
will in no case show more than a trace of
fat, and in many cases absolutely no fat.

The capacity of the creamery machines of
this class runs from 1,300 to 2,300 pounds of
milk per hour, and the dairy sizes from 300 to
600 pounds of milk per hour. The skim milk
is discharged from the bowl at the bottom,
and is delivered from a spout at the side of
the frame into a tank, obviating the neces-
sity of siphoning the milk or water out of
the bowl.

All who are in any way interested in the
business of handling milk or cream should
send for one of the company’s illustrated
catalogues.

— et r—
Fall of a DMeteor,

At 4 o'clock in the morning of July 29 the
heavens above Suffern, N. Y., became sud-
denly suffused with an unusual glow. Soon
a large bluish-tinted ball made its appear-
ance, high in the northwest, and pursued
an apparently slow but steady course earth-
ward to the southeast; lighting up thLe
whole neighborhood and leaving in its
wake a long, bright, gauzy tail. As it
approached the zenith its speed seemed to
increase. Suddenly it burst into a multi-
tude of variously colored fragments, which were dis-
persed in all directions. The glow ceased a moment
afterward, and then the report of the explosion was
heard. One of the pieces of the meteor fell, north of
Mahwah and two miles south of Suffern, in a field
of oats belonging to Farmer Conrad. It formed a
hole in the ground, four feet in diameter, like a
newly-dug well, the sides of which® had fallen in.
The grain round the edges of the cavity was burned to
a crisp, and the leaves on one side of an apple tree in
the vicinity were shriveled as if by intense frost.
Three miles north of Suffern another piece of the shat-
tered visitor fell. Two pieces only of the remains have
thus far apparently been disecovered.

THE Cherbourg ‘digue” is 4,120 yards long, having
two arms inclosing the entrance.

THE WORLD'S COLUMBIAN EXPOSITION—CREAMERY AND DAIRY EXHIBITS OF THE VERMONT FARM MACHINE CO.
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A New Yorker’s Impressions of the World’s Fair.

(Continued from page 163.)
the admission gates) is the endless sidewalk railroad
operated by electricity, which extends over the entire
length of the pier. For five cents a person may ride
upon it all day if desired. Inapproaching the buildings
from the pier, the splendid group of statuary sur-
mounting the Peristyle appears in strong relief against
a blue sky, while the other single statues on either
side and underneath form an appropriate setting or
surrounding. Once the Peristyte is reached, the mas-
siveness of its three rows of columns becomes appar-
ent and the solid pavement underneath brings one to
a realizing sense of Venice. A paved arched bridge is
provided in the center of the Peristyte over a narrow
waterway which connects the basin of the Court of
Honor with the lake. Steam launches pass through
this and under the bridgein going from the Court of
Honor to the lake. The Peristyle fronts directly on
the lake, making a pleasant place to sit on a hot after-
noon, as the cool breezes from the lake draw through
between the columns.

After crossing the floor of the Peristyle inward, the
first unobstructed view of the various buildings in
their majestic proportions is had. Close to the spec-
tator at the lake end of the Court of Honor, isolated
on a pedestal rising out of the water, is the mammoth
gilded statue of the Republic, facing westward toward
the Administration building, which causes the statue
to be seen first from the back. The statue is 60 feet
high and cost $25,000. Thetwoarms are raised upward
parallel with each other, one hand holding a flag and
the other a staff with a liberty cap on it. It isvery
imposing and can be seen from nearly every point of
view. To the right of the Peristyle as one enters from
the lake is the Palace of Music, decorated with statues
of heroicsize to correspond with those on the Peristyle.
This palace is 130X250 feet in size and its interior con-
struction is so perfect that it is said to possess the
finest acoustic properties for orchestral purposes of
any hall in the United States ;2,500 persons can be
seated in it. It is here that Theodore Thomas held
his daily concerts, which were so little appreciated
by the general public. At the other end of the Peri-
style, opposite and symmetrical with the Palace of
Musice, is the Casino, in which a restaurant is located
equal in every respect to those of New York. On the
south side of the Casino, secured to the wharf, is the
famous Santa Maria, a complete copy of the Columbus
ship, and it is usually crowded with visitors.

There is another direct connection here with the
lake. The huge Palace of Agriculture stands west of the
Casino, and the waterway between the two is bridged
over. Right near the Santa Maria, secured to the dock
adjoining the Agricultural Palace, are the other cara-
vels of Columbus, the Nina and Pinta, admittance to
which is refused. On the other side of the water, op-
posite these vessels, standing apparently on an island,
is the reproduction of the La Rabida monastery, con-
taining many interesting relics of Columbus. This
building eontrasts strongly in its simplicity with the
grand architecture of the adjacent buildings. Passing
westward along the south side of the basin, directly in
frontof the long facade of the Agricultural Palace, an
excellent view of the Palace of Liberal Arts, bounding
the opposite side, is obtained, and also glimpses of the
Palaces of Electricity and Mining, while at the ex-
treme western end the stately gilded dome of the Ad-
ministration building looms up as a fitting background
and center for so many buildings. The bright green-
sward between the walk in front of the buildings and
the pier line, relieved at boat landings by massive
white statues, forms a pleasing contrast with the white
of the buildings.

Walking still westward until the west end of the
Agricultural Palace is reached, another waterway is
seen atright angles to the length of the basin, and
parallel with the lake front. Looking south, the Co-
lumbus monument and colonnade, imitating somewhat
the Peristyle, is seen, and north is observed in the dis-
tance the' Wooded Island and the dome of the Illinois
State building, while the long western facade of the
Palace of Liberal Arts shows its size to advantage.

Standing in the open plaza directly in front of the
Administration building, at the western end of the
basin, the expensive and grand MacMonnies fountain
(called the Columbian fountain) is the most conspiec-
uous object; its odd shape and curious combination of
picturesque statuary mark it truly as one of the chief
works of art in the Exposition. The color is white
like the buildings. On each side of this fountain are
two large electricfountains whose basins are sixty feet
in diameter.

Inthe daytime these fountains do not present any
attractiveness, but at night the multi-colored illu-
mined fountain is particularly beautiful. On the
eastern porch of the Administration building, facing
the basin and lake, is St. Gaudens’ beautiful statue of
Columbus in heroic size. The view from the balcony
of the eastern porch of this building is particularly
pleasing, bringing in, as it does, the fountains, the
basin, lined on each side with beautiful green lawns,
and the artistic facade of the Agricultural Palace,

while in the distance can be seen the statue of the
Republic and the lake through the columns of the
Peristyle. South of the Administration building
stands the immense Palace of Machinery, with its long
row of Corinthian columns, and on the north are the
Mining and Electrical Palaces, simple but harmonious
in shape and idea with the other larger buildings.
In the porech of the Electrical Palace is a beautiful
statue of Franklin drawing electricity from the clouds.
West of the Administration building is a large open
space, bounded by the Central Railroad depot, an im-
posing building and very large. In thegallery of this
building is a spacious writing room, equipped with
every facility for correspondence. The building
seemed to be too large for the purpose, and there
was much waste room. Just west of this are the
train sheds for thirty-five tracks, having accommoda-
tions for thousands of visitors. Not more than one-
third of the tracks were in active use. Coming to the
Fair in this way, via the Illinois Railroad, the visitor
is landed close to the Administration building, and
has for a first view the delightful vista of the basin
and lake from the eastern porch of that building.

The aluminum bronze dome of this building, shining
like gold, looming up 275 feet above the ground, can
be seen from a great distance, and is particularly con-
spicuous at night when covered with rows of hundreds
of incandescent lights. The designers have allowed
ample space between the buildings properly to show
them off, and while apparently near together, as ob-
served by the eye, they are in reality separated some
distance apart, as can be proved by attempting to
walk from one to the other.

One noticeable difference from the Centenial Expo-
sition in 1876 is the absence of cheap and rapid com-
munication between these large buildings.

Electricity is used so successfully in propelling boats
about the lagoons and canals that it is surprising elec-
tric carriages were not introduced to take visitors
about the grounds for a small sum. The need of such
simple, direct transportation should have been thought
of. The only method adopted is the use of rolling
chairs, to be hired at 50 cents per hour, or electric
launches at 50 cents a round trip. The rolling chair
privilege has proved to be somewhat of a failure,
thousands preferring to walk rather than pay the high
figures. At Philadelphia one could reach any build-
ing for five cents by frequent trains. In my next some
of the notable exhibits will be deseribed.

—————————— 4 — .
MEETING OF THE. AMERICAN ASSOCIATION
MADISON.*

The concluding portion of Dr. Hovey’s report is as
follows :

AT

BILOXI INDIANS, OF LOUISIANA.

Prof. J. O. Dorsey, chairman of the Anthropological
Section, described a peculiar tribe of aborigines that
he visited in 1892 and 1893 for ethnological study. He
said that the name * Biloxi” was a corruption of the
name they gave themselves, and which simply meant
the First People. They were known to have lived jn
1669 at Biloxi Bay, Mississippi; but in 1763 they re-
moved to Louisiana, and of the entiretribe only seven-
teen individuals remain alive. They formerly existed
in three divisions, named for the deer, the grizzly bear,
and the alligator, and each of these branches refused
to eat the meat of the animal whose name they bore.

Among social peculiarities may be mentioned the
fact that a Biloxi cannot marry his wife’s auntorniece,
but might marry her sister, differing in - this from the
Sioux and other tribes. They hold to a form of trans-
migration. For instance, the spirit of a deer revived
and took the body of another deer. Thunder stories
should only be told on a fair day. Hummingbirds
always tell the truth, and signs from them are regard-
ed as sacred. Various superstitions were described.
The Biloxi language appears to be the oldest of the
Siouan family. There are linguistic proofs that the
Biloxi, Hidasta, Tutelo, and Winnebago dialects were
offshoots from a parent stock, or at least that those
speaking them dwelt near each other. But by careful
investigation it appears that 1,500 years must have
elapsed since their separation, and that it took place
in Virginia. In this connection, the fact may be men-
tioned that Dr. Washington Matthews entertained the
section by rendering speeches, war songs, and sacred
songs of different Indian tribes, by the aid of the
phonograph. He had his own cylinders. Hisaccount
of the difficulties of inducing the Indians to speak or
sing into the instrument were amusing.

BEAR AND WOLF STORIES.

For forty years Prof. W. H. Brewer, of Yale College,
has been a steady attendant on the meetings of the
A. A A 8, and always has something bright and
original to say. This time his theme was the instine-
tive interest children take in stories about bears and
wolves. Nothing can be told them about lions, tigers,
leopards, or cats that so fascinates them as the class of
stories named above. He has repeatedly experimented
on this matter with very young children, even as young

* Continued from the SCIENTIFIC AMERIOAN of September 2, page 147.
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‘Calvin; Section F, S. H. Scudder;

as five years, and has never found their interest to flag
as long as he was willing to talk about bears. He told
a child five years old a story about a grizzly bear that
fed on the carcass of a whale near his camp on the
Pacific coast, and when he saw that boy a year later
he climbed on his knee and demanded the same story
over again. Bear stories never grow old. Children
may forget about Samson and the lion, but never
about the she bears that revenged the bald-headed
Elisha. To some extent the same interest is manifest-
ed in wolf stories, e. g., the fascinating tale of * Little
Red Riding Hood.” Now, why is so much interest
taken in these animals? Two explanations may be
offered. Oneisthat it isentirely a matter of education,
due to the consecutive traditions of the nursery, and
the place they have in juvenile literature. The other
is that this interest is instinctive. The latter is the
true explanation. The origin of instinet is a mooted
question among naturalists. Most evolutionists have
held it to be due to the inh@®itance of acquired experi-
ence, memory, habits, and #stes. This is now denied
by naturalists of certain s8hools, but held to by others.
Our own belief is that the matter now considered be-
longs to inherited memory. Bears and wolves have
been the most destructive of all wild beasts known in
our latitude and climate. The destruction of children
by these animalsin parts of Europe is still more re-
markable. Formerly it must have been very great,
and must have made a permmanent impression on the
mind. We know that several of our finest breeds of
dogzs were originally evolved as wolf dogs. The fear
inspired by bears and wolves in the childhood of our
civilization, and the education of successive genera-
tions in this fear, descends to us as an inherited mem-
ory, or instinet, of sufficient force to impart a fascina-
tion to all stories about them.

Among papers read in other sections the following
may be named as attracting special attention : *‘ Nat-
ural Gas from New Lisbon, O.,” by W. A. Noyes.
‘“ A Tempered Steel Meteorite,” by E. Goldsmith.
“ Negative Lightning,” by W. LeConte Stevens. *‘* The
Rotating Disk in Photometry,” by E. 8. Ferry.
“The Latitude Variation Tide,” by A. S. Christie.
“ Automatic Fire Sprinklers,” by D. 8. Jacobus.
‘ Use of the Name ‘Catskill’ in Geology,” by Prof.
J. J. Stevenson. ‘‘The Fossil Sharks of Ohio,” by
E. W. Claypole. ‘Photography as Applied to Record-
ing Miero-organisms in Artificial Cultures,” by G. F.

Atkinson. ‘‘Lichens of the Black Hills,” by T. A.
Williams. ¢ The Roots of Orchids,” by Prof. M. B.
Thomas. *‘* Relations of Production and Price of Sil-

ver and Gold,” by Henry Farquhar.

The total number of lectures, addresses and papers
read this year was 179, many of which were doubtless
as interesting as those that happened to arrest the
writer’s attention. All the more important ones will
appear in the published proceedings of the society.
Nothing more is now attempted than to give a kind
of bird’s eye view of the great annual gathering of
men of science, and some idea of what they talked
about. The entire number in attendance as regis-
tered was 290, a less number than has usually been
enrolled. It had been hoped that the proximity to
Chicago and the World’s Fair would attract a larger
number ; but the reverse has proved to be the case.
So many congresses of one kind or other, and such
diversified objects of interest at the Fair as may there
be seen, served to draw away from the meeting at
Madison.

Grateful mention should be made of the charming
hospitality shown by the citizens, the faculty of the
University, and the State officials. Never on any
previous occasion has the Association had such am-
ple facilities of every kind at its disposaﬁ, and such
quiet yet spacious quarters for its sessions. The illu-
mination of the lake shore on Monday evening was as
grand as could well be imagined. The various excur-
sions to localities of interest were well planned and
admirably managed. Among the points thus visited
were the Effigy Mounds, along the shores of Lake
Mendota; the Driftless Area of Wisconsin; the singu-
lar walled lake known as *‘ The Devil’s Lake;” the vari-
ous kames, eskers, and drumlins telling of the ice age
and its results; and most wonderful of all, the pic-
turesque and instructive Dalles of the Wisconsin.

The principal officers chosen for the next meeting
are: As president, Prof. Daniel G. Brinton, of Media,
Pa.; vice presidents, Section A, G. C. Comstock;
Section B, W. A. Rogers; Section C, T. H. Norton;
Section D, Mansfield Merriman; Section E, Samuel
Section G, L. M.
Underwood; Section H, Franz Boas; Section I, Harry
Farquhar. The office of permanent secretary is held
by Prof. F. W. Putnam; Prof. H. L. Fairehild, of
Rochester, N. Y., is general secretary; and Prof. J. L.
Howe, of Louisville, Ky., is secretary of the council.
The treasurer of the association is Proéf. William
Lilly, of Mauch Chunk, Pa. The next meeting will be
held in some Eastern city, probably in Brooklyn, N. Y.,
although it is not yet determined.

—_——— et ——

CrHE total cost of the Suez Canal exceeded £20,-

000,000,
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The Great Depression in Manufacturing
Industries.

The effect of the prevailing monetary stringency or
general depression in trade on manufacturing indus-
tries throughout the country becomes a matter-of in-

‘terest at this time, in view of the numerous reports of
the closing of manufacturing establishments.

The earlier stage of the squeeze in credits, as is
usually the case, was seen in the extreme liquidation
in Wall Street, and the second phase, in logical order,
has been and is being observed in its effect on manu-
facturing industries.

Returns have been received concerning nearly 800
establishments, nearly all of which are of more or less
prominence, and all of which have closed their doors
for one cause or another since June 1. The report
likewise includes the best available information con-
cerning the discharge of the number of employes of
silver mining companies in the far West, as well as of
employes rendered idle by the shutdown of iron ore
mines. 8o far'as changes of the character referred to
at a few of the larger business centers are concerned,
many reports by trade unions or statistical bodies
having access to such data have been employed.

A summary of the results of the investigation shows
that no fewer than 463,000 industrial, building trades
and mining employes have been thrown out of work
within the period specified, due to the absolute closing
of the establishments at which they were engaged
or the shutting down of work at the mines.

Of this large aggregate no fewer than 80,000, or 17
per cent, were engaged in the production or the manu-
facture of iron and steel: 55,000, or 12 per cent, in
woolen, silk and cotton mills or in the manufacture of
clothing; 50,000, or 11 per cent, in leading lines in
building trades at a few of the larger cities ; 44,000, or
9°5 per cent, in silver mining and allied industries, and
41,000, or 9 per cent, in coal mining and coke producing.
Of the aggregate of these five classes, 270,000, it is
possible that as high a proportion as 30 per cent are
customarily idle for a short time at this season of the
year.

It is noteworthy that out of the approximate aggre-
gate of 800 establishmentsreported shut down about 79
per cent declared this action is taken because of the
prevailing ‘‘depression in general trade,” a ‘lack of
orders,” “stringency in the money market,” or ‘*inabil-
ity to make usual discounts due to tight
money,” while only 6 per cent state that
the shutdowns are due to usual vacations
at this season of the year, or nging to the
necessity for making repairs or for taking
inventories. Strikes or wages disputes
are given in explanation of the closing
down of only 2 per cent of the estab-
lishments reported, while failures in busi-
ness or other embarrassments, fires or
other disasters, account for the shut-
down of about 3 per cent of the concerns
reported. Less than 1 per cent: state in
so many words that shutdowns are
owing to “impending tariff changes.”

‘When it is realized that this report,
complete as it may be, is quite incom-
plete so far as the country at large is
concerned, even with respect to manu-
facturing establishments which have
wholly closed down for one reason or an-
other, and that it takes no aceount of
the thousands of, reductions qf working
forces in other manufacturing establish-
ments, in commercial houses, or by
transportation organizations, large and
small, it becomes plain to the casual
observer that there are in all probability
no fewer than 860,000 or 900,000 idle em-
ployes of manufacturing, commereial and
other enterprises at this time who were
nearly if not all actively employed three
or four months ago, and that not moré
than from one-sixth to one-fifth of this
aggregate may fairly be said to have
been out of work during the past two
months owing to the ‘‘customary mid-
summer shutdowns,” or to the necessity
for repairs or to taking of inventories,
even though the not infrequent mid-
summer wages dispute in the iron
and steel industries be taken into account.—Brad-
streel’s.

THE
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Promethinm.

This is an alloy containing’60 per cent of copper, 38
per cent of zinc, and 2 per aent of aluminum. These
metals are melted together and sodium or other metal-
lic fiux capable of oxidation at the temperature of the
mixture is stirred in. The quantity used should be
sufficient to flood the surface of the mixed metals. The
sodium increases the tenacity of the alloy and prevents
deterioration by exposure to air or sea water. The de-
gree of hardness may be varied by varying the propor-
tions of the ingredients. The alloy is termed ‘¢ pro-
methinm » or *‘titanic metal.” ‘

Seientific Jmerican,

THE QUAKER CITY GRINDING MILL AT THE
EXPOSITION, )

In section E of the Agricultural annex at the Col-
umbian Exposition may be seen one of the widely
known Quaker City grinding mills, manufactured by
A. W. Straub & Co., of Philadelphia, for grinding corn
and cobs, feed and table meal. The concern was es-
tablished a quarter of a century ago, and these mills
have been brought to a high degree of perfection, the
most recent improvement being the adoption of a
thrust ball bearing for the back end of the spindle.
This improvement can be added, when desired, to the
mills already out. In the illustration the machine is
shown in section grinding oats to lubricate the disks,
while grinding
corn and cobs and
mixing the pro-
duct. The cobs
fallat oneend and
slide at the other
into the case
. around ¢the
. “drunken” eir-
- cular saws, which
- cut the cobs into
. three or four sec-
| tions, the teeth
" on the sides saw-
\,, ing the sections
fine, when they
pass through the
‘ mill with the corn.
The double reduction grinding disks, an enlarged
section of one of which is shown in the small view,
are cast of steel and readily interchangeable. The
conveyor flights upon the sawtoothed inner edge
act like a fan to draw cool air and grain into the
mill at a very low speed, the grain being first cut
fine, then rolled, mashed and mellowed, so that it
enlarges nearly one-third in bulk. In the picture,
the location of the grinding disks is indicated at 1,
the training ring, 4, being on a universal joint, free
to move every way, except to revolve with the running
disk. The crushing saws, 2, are formed on a sleeve
cast fast with lead to the spindle, 5, which is of steel.
The degree of fineness is regulated by turning a small
hand wheel on the end of the temper screw, and there

WORLD'S COLUMBIAN EXPOSITION—THE QUAKER CITY GRINDING MILL.

are three discharge spouts with tin covers, allowing
the desired one to be opened, either side or down-
ward.
—_— e —
Agriculture in France,

The fifth and last volume of the reports of the United
States commissioners to the Universal Exposition held
at Paris, in 1889, has recently been distributed from the
State Department. It is a profusely illustrated volume
of 900 pages, and constitutes the report of Professor C.
V. Riley, as expert commissioner for the eighth group
and representative of the Department of Agricul-
ture, on the agricultural phases of the Exposition.
The volume i8 divided into two parts, the first devoted
to agriculture, vine cultivation and wine making, use-
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|ftl and injuriousinsects, field trials of implements, and

stock shows, while the second part is a history of the
agricultural exhibit and agricultural products of the
United States. In the preparation of the first part of
the report Professor Riley was aided by Messrs. Amory
Austin and C. L. Marlatt, while the second part, in
addition to Professor Riley’s reports on the interna-
tional congress of agriculture held during the Exposi-
tion, and upon injurious and beneficial insectsin the .
United States, contains reports by experts, mostly
connected with the Department of Agriculture, upon
such topics as the meat industry of the United States.
associated dairying in New England, the leather pro-
duction of America, tobacco, viticulture, vegetables,
cereals, etc. Some 219 cuts and 77 plates are included
in the two parts of the volume.

The chapters in the first half of the report upon the
agronomy and agricultural statistics of France and her
mettods and appliances for agricultural instruction
are of great interest and value to the agriculturists of
this country, as exhibiting the wise liberality with
which the French republic fosters agriculture and
the generous provision which the state makes for in-
struction in the science, many features of her system,
Professor Riley thinks, being well worthy of our imi-
tation. The Minister of Agriculture in France is a
cabinet officer, and liable to frequent change, in com-
mon with the other ministers of the state; but his chief
subordinate, the Director of Agriculture, is practically
a permanent officer, the present (1889) incumbent hav-
ing held the office for some 20 years. Three other di-
rectors also report to the Minister of Agriculture,
charged respectively with forestry, the stud (Haras)
and waterworks. There are also various councils,
committees and commissions for the consideration of
technical affairs, such as the superior commission upon
the phylloxera, the consulting committee upon epi-
zootic diseases, etc.

Agricultural instraction is provided for by the Na-
tional Agronomic Institute at Paris, three national
schools of agriculture, one national school of horticul-
ture, twenty-seven practical agricultural schools, seven
farm schools, thirteen primary agricultural schools,
ninety departmental professorships of agriculture and
courses in normal schools, professorships of agricul-
tural chemistry in various faculties of science, seven-

teen courses of agriculture in lyceuns, colleges, primary
schools, ete., and fifty-six agronomic sta-
tions and agricultural laboratories. This
generous provision puts agricultural in-
strucfion within the reach of almost all,
and the recently instituted order of the
Merite Agricole is held up to all sincere
agriculturists as a goal to be striven for
only second to the historic decoration of
the Legion of Honor.

That the extent to which scientific agri-
culture is fostered in France is not exag-
gerated is shown by the magnitude of the
agricultural interest. With a population
(in 1886) of a little over thirty-eight mil-
lions, the capital employed in agriculture
in France exceeds 100,000, 000,000 of francs
or about 20,000,000,000 of dollars. The
figures are- almost inconceivably large,
and only intelligible when it is remem-
bered that the great majority of the hold-
ings of land in France are very small, and
that therefore the closest cultivation is
practicable or rather necessary. Of 5,670,-
000 holdings in Franee, 2,167,000 occupy
less than one hectare (1 hectare equals 247
acres), while only 380,000 occupy over 100
hectares (247 acres), almost half the hold-
ings being thus less than three acres in
extent. A comprehensive exhibit of the
appliances for agricultural instruction in
France was made at the Exposition, and
other countries made similar but less cor_-
prehensive exhibits of the same subject.
All of these the report gives a succinct
account, but the greater part of the chap-
ter on this subject is devoted to France,
and deservedly so, for, says the author,
¢ probably in no other country in the
world has agriculture received greater
attention from the government.”

The second part of the volume forms
an exhibit of certain pbases of agriculture in the United
States, each chapter written by an expert. The mono-
graphs composing this part of the report were trans-
lated into French for distribution during the Exposi-
tion, and their preservation in English in this perma-
nent form is to be highly commended, since they form
the most complete and modern treatise upon Ameri-
can scientific agriculture we have seen. The volume
has an appendix of several pages devoted to expert
opinion from French and English newspapers on the
American exhibit, showing a high degree of apprecia-
tion of it. The report as a whole is a most valuable
contribution to agricultural literature, and many of
its chapters might with advantage be reprinted sepa-
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krately for special distribution.
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THE WORLD'S COLUMBIAN EXPOSITION—THE NORTH
CANAL AND BRIDGE,

The Fair grounds contain many picturesque bits in
which the buildings, statuary and the water of the
lagoons and canals form happy combinations. We
present herewith a view of the bridge which affords
a passageway between the Electricity building and
the Manufactures building. This bridge begins just
beyond the luminous fountain at the end of the
lagoon, and is the main thoroughfare to the great
Manufactures building. The body of water in front,
over which the sharp-prowed gondola swiftly skims,
is the North Canal that empties into the main
basin, which is at right angles to it. At the right of
the picture the dome of the beautiful Agricultural
building will be noticed. The large column directly
over the bridge is one of the sixrostral pillars which are
placed at intervals around the main basin. The pillar
is ornamented with the prows of galleys and is sur-
mounted by a statue of Neptune. The balustrade which
runs along the Manufactures building from north to
south is decorated by a number of large plants. The
magnificent tlight of steps afford a landing place for
the launches and gondolas. Balustrade, bridge, col-
umn and statuary are all covered with the dazzling
white staff which has given the Exposition the name
of the ‘“ White City.” As will be seen by the illus-
tration, each arched entrance to the Manufactures
building is covered by a small dome which is painted
by an American art-

Electroplating with Copper.

In no branch of the electroplaters’ art has there been
so much progress made in recent years as in that of
copper plating. With improved solutions and methods,
copper plating is becoming a more important industry
every day, and the following notes on some new appli-
cations and methods may prove of interest to your
readers :

The application of copper electrically deposited to
protect and ornament architectural iron work is, per-
haps, the most important use and deserves consideration
first. This use is now firmly established and a plating
department is recognized as a necessary adjunct to all
large iron works. There is no paint or other like pro-
tection known that will prevent iron exposed to the
weather from rusting in time. But when iron is cov-
ered with a sufficiently heavy coat of copper it is rust
proof. The amount of copper required to do this
varies. For rolled sheet steel or iron where the surface
is smooth and free from sand holes, from 8 to 10 ounces
of copper per square foot of surface will be sufficient.
Where rough cast iron work is to be plated, 14 to 16
ounces will be required. These amounts are greater
than is generally given in books treating on this sub-
ject, but from practical experience the writer has found
that to give a protection that will last as long as the
structure will stand, and to prevent entirely any ap-
pearance of rust, the above amounts are necessary.
The first cost of copper protection is, of course, greater

of cleaning the cast iron and the use of two solutions
in depositing the copper, as the object, after the var-
nish was dry and the plumbago applied, was placed di-
rectly in the acid solution. This method gives a coat-
ing that is not firmly attached, and is liable to be torn
off on coming in contact with any hard object. Exam-
ples of this system of plating may be seen on the lamp-
posts of Paris and on the beautiful fountains of the
Place de la Concorde and of the Place Louvois. The
method used in this country deposits the copper directly
on the iron, and a sheet of steel or iron so plated may
be bent or twisted into any shape without the copper
becoming detached. Toattain this result, the greatest
care must be taken in cleaning and keeping clean the
iron surfae before immersion in the plating solution,
in this case a cyanide one, which, when properly made,
is run cold and deposits the copper in a bright state.
The acid solutions have also undergone improvements,
and copper can now be deposited at the rate of 20 to 25
ounces per square foot that is as malleable and almost
as smooth as rolled copper. The density of current
can also be much increased over what was formerly be-
lieved possible. The writer has deposited copper 14
inch thick at the rate of 10 pounds per square foot in
24 hours. (The usual rate is about 8 ounces in 24
hours.) This would take only one-twentieth the time
usually required for obtaining a shell in electrotyping.
Another new application of copper plating is the manu-
facture, quickly and cheaply, in copper, of all kinds of

raised mouldings

ist. These little
domes, which were
introduced for deco-
rative purposes, de-
serve careful study,
as they are painted
by the most eminent
men in the profes-
sion. Blashfield,
Reinhart, Beck-
with, Shirlaw, Cox,
Simmons, Reid,
Weir, Melchers, F. .
D. Millet and Earle,
each have specimens

of their work upon
the domes. The
subjects, with one
exception, are treat-
ed in the classical
style, and represent
the arts of peace : | M

and war. It seems :uu AT
almost impossible Sl =
that this huge build-
ing would seat 300,-
000 persons. The
architect of the
Manufactures build-
ing was Mr. Geo. B.
Post, of New York,
its length is 1,687
feet, and it is 787
feet wide. It is said
to be the largest
roofed building ever
erected. Inthe con-
struction of this
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and of artistic ob-
jects in bass-relief.
This is done by first
preparing thin sheets
of copper by electro-
deposition on a pre-
pared steel surface,
then stripping them
off and stamping the
design, in relief, on
them, and, afterstop-
ping off the face,
backing them up in
the bath with more
copper to the requir-
ed thickness.

Signs are also
made by electro-de-
position ; but this is
only a form of elec-
trotyping, although
the finished result
when nickel or silver
plated is very beau-
tiful.

There are other
minor applications of
this kind that are
new, but would take
too much space to
describe, such as the
plating with copper
of natural objects,
leaves, flowers, etc.,
attached to brush
and mirror backs.
The brush or mirror
and spray of leaves

mammoth edifice
17,000,000 feet of
lumber, 12,000,000
pounds of steel, 2,000,000 pounds of iron and five car
loads of nails were employed. The glass for the roof
filled forty cars. The roof is 212 feet 9 inches high.

@

Alaminum Flashlight.

Professor Glasenapp emphatically advocates the use
of aluminum in place of magnesium for the production
of flashlight. He states that aluminum, if employed
in the form of bronze powder, is equal to magnesium
as a source of light in taking photographs by flash-
light, and that it is much cheaper then the latter.
The following mixture is recommended by the
author:

Alaminum powder....o.vveveee... 5 0000000000 21, 7 parts by weight.
Sulphide of antimony......c.ccceveieeeeene.... 13,8 « .
Potassium chlorate......... ccoevvviveennnins 64,5 * “

In preparing this mixture the same precautions are to
be taken as in the case of magnesium flashlight. As
the rapidity of combustion of the above mixture, one
seventeenth of a second has been found out. Two
.grammes of the mixture were burnt in a small heap,
2 cm. long and 1. cm. wide. With regard to the chemi-
calintensity the author hasfound, by exposing gelatine
plates beneath a Warnerke actinometer to the light of
the above mixture and to that of other mixtures pre-
pared with magnesium, that by employing equal
quantities of metal the aluminum light is superior to
the magnesium light, though not very considerably.
The speed of combustion is slower (about one-fifth of
a second) if the following mixture is used :

Alumipom powder......oe0.eiiuiiiiiiiiiiiiens 30 parts by weight.
Potassium chlorate.......o00uv.... Ceeesennees w0 ¢ “
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than paint; but this-is more than compensated by its
lasting qualities, and in some instances, where there are
difficulties in reaching the work to paint it, as in high
towers, lighthouses, ete., its use would seem to be par-
ticularly indicated.

For inside work, where plating is used more for
effect than as a protection, zine, tin, or aluminum is
generally added to the bath to give the copper a bronze
appearance, and a coat of 2 or 3 ounces to the square
foot will suffice. Electro-bronzing has been used exten-
sively for ornamenting inside iron work in recent years,
much more so than copper plating has been used to
protect outside work, which is comparatively a new
use for copper plating. But this use is extending all
the time. Architects are quick to see the advantages
of an impervious coat of copper on iron work, which
overcomes the most objectionable features of iron for
architectural use, rusting, and the constant expense of
keeping it painted. A notable example of both kinds
of plating will be seen in the new Bourse building,
about to be erected at a cost of, outside of the land,
$1,000,000, in Philadelphia. The outside iron work,
such as the window frames, will have a heavy protec-
tive coat of copper deposited on them and the inside
work will be electro-bronzed.

As I have said, great improvements have been made
in the solutions and methods used. In France, where
copper plating was first used to protect iron, the cop-
per was not deposited directly on the iron, but on a
coating of varnish rendered conducting with plumbago,
or powdered copper, applied to the iron surface and

allowed todry. This was doneto avoid the difficulties
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or whatever may be
used, is rendered
conducting by a new
process, which does not include bisulphide of carbon -
in its application with its attendant dangers of explo-
sion and fire.

The manufacture of metallic papers by depositing
copper on a prepared surface and then pasting paper
thereto and stripping the two off together.

The latest and most interesting proposed use of cop-
per plating is the protection of ships’ bottoms. By a
recently patented method copper can be applied
quickly and cheaply in sections, which overlap each
other, to the hull of the vessel during construction, or
it may be applied to vessels already built.

The above are a few of the new applications of cop-
per plating, and serve to show the progress that has
been made in the art. J. D. DARIING.

—_ e er——————

MR THOS. H. Cox, of Chamberlain, South Dakota,
furnishes us with the description of a new artesian well
lately drilled at that place. The well is situated 1,342
feet above the sea level, and is about 200 feet from the
Missouri River. The wellis8inches in diameter and is
662 feet deep. The drilling consumed 1734 days and was
proceeding in the usual manner without meeting any
obstruction until August 2, when a light flow com-
menced and the drilling was continued until 4 A. M. the
next morning, when the tools were thrown out.. The
pressure increased until the column of water ejected
reached 13 feet 2 inches in height. This is the third
artesian well in the city, and will be utilized for power
for a flour mill and electric light plant. One of the
other wells, 6 inches in diameter and 760 feet deep, ex-
erts a pressure of 117 pounds to the square inch.
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THE WORLD'S COLUMBIAN EXPOSITION—A VIEW
FROM THE FERRIS WHEEL., :
The charm of the Midway Plaisance is due to that
strange medley of colors and costumes that change
each minute like the pieces of a kaleidoscope. In this
" truly cosmopolitan street children of the desert,
savage warriors from Dahomey, tall Copts, swarthy
Nubians and crafty Cairenes are brought into curi-
ous juxtaposition with the electric scenic theater,
the ice railway and the Ferris wheel—all the pro-
ducts of the civilization of the nineteenth cen-,
tury. The chance of a trip. around the world does
not come to all ; but here are ¢bllected together what
would require the expenditure of months of time and
thousands of dollars to see elsewhere. The whole
world, civilized and uncivilized, has been laid under
contribution, and the result is a collection of shows
which is absolutely unique, and which give perhaps
as keen a sense of mental refreshment and mental ac-

Feientific Jmerican,

amid dynamos and rock drills, looms and wall paper,
until the head whirls and the tired feet almost refuse
to obey. Passing under the Stony Island viaduct, we
are in a new world, which, while it does not pretend
to instruct, still conveys quite an amount of real
knowledge, though carefully enshrouded in a sugar-
coating of amusement.

The most conspicuous object by all odds is the great
wheel which rises a half mile below. Chicago has a
yearning for the superlative degree even more than
Eastern American cities, This is abundantly shown by
the tall buildings' which grace this city ; but it isa
lucky chance that a tower was not selected as the great
feature, for in that case Chicago would never have
rested until Eiffel had been out-Eiffeled by a tower
2,000 feet high, and as Chicago comes by her title of
the “Windy City ” honestly, it would be impossible to
state the consequences. This is the biggest wheel on
earth, and is devoted to giving pleasure by swinging
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Cairo Street is the theater which presents the na-
tional (?) dances of Egypt. These dancesare reprobated
by ministers and moralists, but of course it is necessary
for them to see them ‘‘just once” before they can
paint their sinfulness in lurid characters. Ang then
they are ‘‘national.”

Just beyond the Woodlawn Avenue viaduct is the
German village. The German village partakes more
or less of the German character, the tower of the Ger-
man museum rising picturesquely above the trees sug-
gests Nurembexyg or Ratisbon. The greater part of
the German. village is taken up by a beer gardem
Here the Germans and many who are not Germans
quaff the cooling beverage and listen to one of the
two German military bands which play delightfully.
Beyond the half-timbered German house the thatched
roof of the Dutch settlement or Javanese village, as it
is usually called, will be noticed. In this village dwell
the curious little people who have won all hearts by

quisition as any portion of the Fair, except the effect
of the architecture, which is supreme.

The Midway Plaisance comprises a strip of land be-
tween Fifty-ninth and Sixtieth Streets, extending
from Stony Island Avenue, which borders the Fair
proper, to Cottage Grove Avenue. It is here that all
the concessions in the way of shows have been grant-
ed, with the exception of the Esquimaux village, which
requires the use of a pond, and some of the ethnolog-
ical shows, which are prdper_lxblaced near the Anthro-
pology building. - There are geveral entrances to the
Midway Plaisance, and it is also reached by the open
passageway near the Woman’s building. Admission
to the grounds proper also includes the Plaisance. A
viaduct has been built to allow the Illinois Central
tracks to cross, and some of the streets also cross the
Plaisance, as will be seen by our bird’s-eye view. The
Plaisance is a particularly delightful place to spend
‘an hour or two after fatiguing sight-seeing, and the
time is well spent, as the Plaisance is full of- know-
ledge which can be pleasantly acquired. - Let us sup-

pose that we have been walking around for four hours

the visitor up two hundred and fifty feet; in other
words, it is a colossal merry-go-round ; for at the ex-
tremity of each spoke is attached a car, so that the
visitor can make the whole revolution with safety.
Let us for once pay our fifty cents, start on our trip
and examine the objects which the revolution of the
big wheel brings into view. Looking toward the
main Fair grounds, we get a fine bird’s eye view of the
Plgisance. ‘At the extreme left, just by the viaduet,
will be noticed a few people just entering the Cairo
Street, which is on many acecounts the most attractive
feature in the Plaisance. Here the donkey boys scream
“ Yankee Doodle donkey | Bismarck donkey !” at the
top of their voices, and describe in glowing terms the
delights of a camel ride ; but woe to the unwary who
trust themselves on the back of this conveniently
jointed animal, if they are subject to sea sickness, for
the English Chaunel would prove a paradise in com-
parison ; but, luckily, twenty-five cents does not rent a
camel for a very lengthy period. Egyptian goods of
all sorts are sold in the street and it is a very good
place to buy souvenirs, A little farther down the
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FERRIS WHEEL.

their natural-and graceful manners. In the large hall
refined dances are given many times a day to the
plaintive melodies of the country, rendered by a na-
tive orchestra. The little matting houses are delight-
fully cool and the delicious tea and coffee of Java are
dispensed by some of the 125 natives who people the
village. The whole entertainment in the Javanese
village can only provoke approval, and the dancing
pavilion can be visited by ladies without the necessity
of going out because of the immorality of the perform-
ance. Just thi& side of the second viaduct will be no-
ticed the three odd-looking, roofs of the Japanese
bazar, where thousands of visitors buy souvenirs, for
the goods are not only attractive, but the prices are
low. Beyond the second viaduct will be seen the Libby
Glass. Company’s furnace. The enterprise of this finn
is shown by the erection of an expensive plant, and
the small admission fee is credited upon any purchase.
Here are shown the processes of glass blowing; glass
cutting, and glass spinning. To theleft will be noticed
the round tower of Mrs. Hart’s Irish village. En-
tering the 8t. Lawrence gateway (Drogheda), we ap-
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proach Donegal Castle. In the green is a Celtic cross,
and round it the merry Irish lads and lassies dance on
moonlight nights to the sound of the pipes. Irish in-
dustry and Irish art are well shown in this inclosure.
Passing under the railroad tracks and the Stony Island
Avenue viaduct, we emerge into the main Fair
grounds.

In our illustration the Woman’s building rises di-
rectly in front of the entrance to the Plaisance. The
towers of the Fisheries building may be seen in line
over the Libby Glass Works, while on the left the
homely dome of the Illinois State building is seen. At
the extreme left is the Art Gallery, over the other end
of the Woman's building is the Government building,
and on the extreme right rises the immense Manufac-
tures and Liberal Arts building, with the low dome of
the Horticultural building in front.

As the great wheel revolves once more, let us ex-
amine the buildings on the right of the Plaisance.
The lofty minaret of the Moorish Palace rises in the
foreground, while beyond the viaduet is the Turkish
village, composed of several isolated buildings. Here
are mosques and bazars, and a Turkish street filled
with venders of rugs and cigarettes. In a small
booth just beyond the mosque, * Turkish soft drinks”
are advertised, but let the stranger beware of these
Oriental compounds. Just before reaching the large
panorama of the Bernese Alps will be seen the long,
low Turkish theater.

witnessing one of the performances. ‘A Marriage in
Damascus” is very well rendered ; a special man—he
might under some circumstances be called an in-
terpreter—Inakes pitiful attempts to give an English
version of the dialogue and fails. Beyond the
panorama is the Natatorium and the Vienna restau-
rant, which come in for a large share of patronage.
James J. Corbett has just completed an engagement
at the Natatorium. The Hagenbeck animal show
is well worthy of a visit, and is conveniently situated
just beyond the second viaduct. Here Miss Lilly, the
dwarf elephant sulks, orratherdid sulk, for she died re-
cently, in a corner. The performing animals are really
wonderful, and it is a strange sight to see a maned
lion riding on a tricycle. He realizes his disgrace,
and looks deprecatingly at the audience, as if to say,
‘“*How low I have fallen!” The Venice-Murano
Glass Co. have a fine building opposite the Libby
Company’s building, and here they exhibit the mani-
fold steps in the process of making some of the beau-
tiful but fragile Venetian wares. The Blarney Cas-
tle next greets our eyes, and the bird's eye tour of the
Plaisance is finished just as the wheel lands us at the
platform, and the guard calls, ¢ All out,” and we pass
down the Plaisance, and out to the Sixtieth Street sta-
tion of the Illinois Central Railroad.

The Plaisance is Nijni-Novgorod brought to our
very doors, and the curious street is even better, for
the Plaisance contains a more heterogeneous collec-
tion of people than the great exchange of Asia and
Europe can show, for here are also assembled the
natives of America, Africa and Oceanica.

O r—
The Doz and the Bicycle.

A Broadway car bowled past Grace Church on a
Sunday afternoon. A man stood on the back plat-
form, turning every little while to encourage a big
dog which trotted along behind the dashboard and
apparently didn’t mind the speed at all.

Sunday bicyclers infest Broadway and seem to find
the broad iron strip for the cable a beautiful roadway.
Behind the panting dog on the car track was a pneu-
matic-tired bicycle. The rider sometimes got unpleas-
antly near the big dog, who barked vociferously to
show his displeasure, but the wheel kept close to his
heels.

Whether the dog knew the sort of tire attached to
the wheel or whether he didn’t will probably never be
known, but as the car slacked up at Thirteenth Street
the canine turned, and stepping aside, made a vicious
snap at the slowly revolving wheel. His sharp teeth
punctured the tire, the pressure drove out the air, and
the rider found himself with a collapsed tire and a
useless bicycle. By the time the rider discovered
what had happened, the dog, relieved of his pursuer,
was half ablock away. The wheelman took to the
sidewalk and pushed his machine home.—X. Y. Worid.

—_———etl 4 —— —————
Fish Oils.

The examination of a number of different fish oils
demonstrates that the solid fatty acids are made up in
the main of palmitic acid, with small quantities of
stearic acid ; the liquid fatty acids are not identical
with any of the known acids: Asellic acid, C1:H330,,
and jecoric acid, C,sH:00:, isomeric with linolenic acid,
to which the easy oxidation of the oils is due; both of
these acids are oxidizable by alkaline permanganate of
potassium solution, yielding characteristic oxy-acids;
the ultimate analysis of the oxy-jecoric acid gave
results indicating the presence of a third acid, pos-
sibly isomeric with linolic acid.—Dr. W. Fahrion,
Chemiker Ztg.

Our ideas of the dramatic art |
of the Ottomans will be very much modified after

POSITION OF THE PLANETS IN SEPTEMBER,
JUPITER

is morning star. No one will dispute his right to take
the first rank on the September planetary record. He
is fast regaining that brilliancy which at times is suffi-
cient to cast a shadow and to enable observers gifted
with phenomenal eyesight to hope to read newspaper
headings by his light. As the revolving earth draws
nearer to him, it is safe to say that his surface will be
scanned as it never was before. Recent discoveries
have aroused an eager interest in this most important
member of the system and in everything connected
with his movements, the constant changes in his disk,
the number, shape, and revolutions of his satellites.

Jupiter is stationary on the 19th, and then com-
mences to slowly retrograde or move westward, hold-
ing in this course beyond the end of the present year.
This apparent change of movement in Jupiter is due
to the superior speed of the earth in its interior course,
as both planets circle in the same orbital direction
around their common master, the sun.

Jupiter is to be found in the constellation Taurus.
There is no need of pointing out his exact position,
for his own superiority in light and beauty leaves him
without a rival in his field. Still he has interesting
neighbors, the Pleiades being a few degrees toward
the northwest, while Aldebaran and the group of the
Hyades are about the same distance to the southeast.
‘When the month closes Jupiter will rise about eight
o’clock in the evening and will be in fine position for
observation.

The following are among the most interesting con-
figurations of the satellites of Jupiter, and are selected
from the Nautical Almanac. They are for an inverting
telescope, and the exact hour to look for them is mid-
night after the given day :

On the 5th 1. is occulted, III. is on the left or western
side of the planet, II. and IV. are on the right or east-
ern side.

On the 9th II. is making a transit, IV., I. and III.
are all on the right and quite close to each other and
to the planet.

On the 10th III. is making a transit, II., I. and IV.
are on the left and quite close to each other and to the
planet.

On the 12th I. is occulted, IV. and III. are on the
left and II. is on the right.

On the 15th the satellites are perhaps in the most
favorable position for being all seen at once by low
powers, IV. being on the left hand side and quite
separated, IL. and III. are on the right and nearer to-
gether. The same configuration occurs again onthe
29th.

On the 20th I. is making a transit. IIL and II. are
near together on the left and IV. on the right.

On the 23d I1., I., ITI., and IV. are all on the right.

On the 25th II. is occulted, I1I. is on the left, I. and
IV. are on the right.

On the 29th the configuration of the 15th, as given
above, is almost exactly reproduced, and the apparent
positions on the two dates are almost exactly identical.

Those who have telescopes of sufficiently high pow-
ers may be interested to observe the eclipses of the
first three satellites and the transits of their shadows
over the body of the planet. In the case of the fourth
satellite the position of the nodes is such that the
satellite is not eclipsed at present, nor can its shadow
be seen.

The moon, one day before the last quarter, is in con-
junction with Jupiter on the 2d at 1 h. 10 m. P. M.,
being 3° 56’ north. Four days after full the moon is
again in conjunction with Jupiter on the 29th at 7 h.
81 m. P. M., being then 4° 47 north. At this time the
moon will here be on the eastern horizon, and when
Jupiter rises, say one-half hour later, the two will form
a charming picture.

The right ascension of Jupiter on the 1st is 8 h. 56
m., his declination is 19° 20' north, his diameter is 39".6,
and he is in the constellation Taurus.

Jupiter rises on the 1st at 9 h. 55 m. P. M. On the
30th he rises at 8 h. 2 m. P. M.

VENUS

is evening star. Her apparent distance from the sun
increases very slowly as she follows and gains upon the
earth. Venus sets at the beginning of the month
about an hour and a quarter later than the sun and at
the end of the month an hour and a half later. Her
light gains in brilliancy about one-fifth during the
month, but her southern declination, which increases
very rapidly during the same time, will prevent her
from being the conspicuous object that we are ac-
customed to regard her.

From September 8 to September 11 Venus will be
within three degrees of Spica Virginis, passing a little
more than two degrees to the north of Spica.

The moon when a three days’ old crescent is in con-
junction with Venus on the 13th at 12 h. 19 m. A. M.,
being 0° 30’ south. The resulting occultation of Venus
will not be visible to us, as both moon and Venus will
then be five hours below the western horizon, but on
the evening of the preceding day, Tuesday, Septem-
ber 12, the crescent moon, Venus and Spica Virginis
will be so close to each otheraswell to merit attention.
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The right ascension of Venus on the 1st is 12 h.
44 m., her declination is 4° 12' south, her diameter is
12'.8, and she is in the constellation Virgo.

Venus sets on the 1st at 7 h. 421m. P. M. On the
30th she sets at 7h. 8 m. P. M.

SATURN

is evening star, but is rapidly approaching the sun.
Its distance from the earth is increasing and has
nearly reached its maximum. During the greater
part of the month Saturn may be said to be lost in the
sun’s rays. It sets quite soon after the sun through-
out the month, at the beginning one hour and twenty
minutes, at the end only twenty minutes or so.

The moon when two days old is in conjunction with
Saturn on the 12th at 12 h. 47 m. A. M., being 1° 48
south.

The right ascension of Saturn on the 1st is 12 h. 45 m.,
his declination is 2° 25 south, his diameter is 14".8,
and he is in the constellation Virgo.

MARS
is evening star at the beginning of the month and
morning star at the close. He is in conjunction with
the sun September 4, 4 h. 13 m. A. M., at which time
he changes from evening to morning star. At the
same time he is at. very nearly his greatest distance
from the earth and shines with only about one-fortieth
of the brightness of a year ago. Mars, though morn-
ing star, may be said, like Saturn, to be lost in the sun’s
rays, for even at the end of the month he rises only
forty minutes before the sun.

The moon, a few hours before the change from old to
new, is in conjunction with Mars on the 9th, at 8 h. 50
m. P. M., being 2° 7 north.

The right ascension of Mars on the 1st is 10 h. 49 m.,
his declination is 8° 42' north, his diameter is 3'.8, and
he is in the constellation Leo.

Mars sets on the 1st at 6 h. 32 m. P. M. On the
30th he rises at 5 h. 10 m. A. M.

MERCURY

is morning star at the beginning of the month and
evening star at the close. He is in superior conjunc-
tion with the sun on the 20th at 3 h. 16 m. A. M.,
when he changes to the eastern side of the sun to
commence his short career of evening star. An ex-
perienced eye might possibly pick up Mercury at the
beginning of the month, but generally he will be in-
visible to the naked eye.

The moon one day before its change from old to
new is in conjunction with Mercury on the9th, 5 h.
58 m. A. M., being 1° 59’ north. .

The right ascension of Mercury on the 1st is 9 h.
44 m., his declination is 11° 42 north, his diameter is
6.0, and he is in the constellation Leo.

Mercury rises on the 1st at 4 h. 15 m. A. M. On the
30th he sets at 5 h. 56 m. P. M.

URANUS
is evening star, not very far removed from the sun,
especially at the close of the month, and invisible to
the naked eye.

The moon four days before the first quarter is in
conjunction with Uranus on the 14th, at 1 h. 55 m.
A. M., being 2° 14’ south.

The right ascension of Uranus on the 1stis 14 h,
22 m., his declination is 18° 41’ south, his diameter is
3".6, and he is in the constellation Virgo.

Uranus sets on the 1st at 8 h. 4 m. P. M. On the
30th he sets at 6 h. 54 m. P. M.

NEPTUNE
is morning star. This remotest member of the solar
system is to be found about as far to the northeast of
Aldebaran as Jupiter is to the northwest, but he will
require optical aid to pick him up.

The moon on the day of her last quarter is in con-
junection with Neptune on the 3d at 10 h. 0 m. A. M.,
being 5° 45’ north, and five days after full is again in
conjunction with Neptune on the 30th at8 h. 31 m,
P. M., being 5° 53" north.

The right ascension of Neptune on the 1st is 4 h.
49 m., his declination is 20° 55' north, his diameter is
2".6, and he is in the constellation Taurus.

Neptune rises on the 1st at 10 h. 45 m. P. M. On the
30th he rises at 8 h. 47 m. P. M.

Mercury, Venus, Saturn and Uranus are evening
stars at the close of the month. Mars, Jupiter and
Neptune are morning stars.

THE HARVEST MOON

is the full moon which occurs nearest to the autumnal
equinox. This year the autumnal equinox is on the
22d of September. The sun enters Libra and autumn
commences September 22, 2 h. 55 m. P. M. The Sep-
tember moon fulls on September 25, 3 h. 23 m. P. M.,
and is, therefore, the harvest moon. The full moon
next following, that is, the October full moon, is
called the Hunter’s Moon. The phenomenon known as
the Harvest Moon is the, so to speak, coasting of the
nearly full moon along the horizon at the time of
rising, in consequence of which for several days pre-
ceding and following the day of full, the nearly full
moon will have smaller intervals between its succes-
sive risings than at any other period of the year.
This year the phenomenon of Harvest Moon will be
particularly marked, and the lowest interval possible
in New York, namely, 23 minutes, will be reached.
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THE WORLD'S COLUMBIAN EXPOSITION—INTERIOR OF
WOMAN’S BUILDING.

The accompanying illustration shows the interior of
the Woman’s building, looking from the north corridor
over and across the rotunda in the central part of the
building. This building is two stories high, with a
series of rooms on each side which open into this ro-
tunda, both on the main floor and in the gallery. The
rotunda is 70 feet long by 65 feet wide and reaches
through to the roof of the building, where itiscovered
with a skylight. The walls of this rotunda are hung
with pictures exhibited by the United States, Great
Britain, Germany, Austria, Italy and other countries,
while the floor is occupied by forty or more cases in
which there are displayed the choicest specimens of the
handiwork of women in all parts of the world. Scat-
tered about among these cases are pieces of statuary in
marble and bronze. Across the south end of the build-
ing, seen in the distance in the picture, is the south
wing, which is devoted to exhibits from foreign na-
tions. The north wing, immediately back of the spot
where the picture was taken, contains exhibits of the
United States and also a few foreign exhibits. On the
ground floor are salesrooms, together with other rooms
devoted to the display of exhibits. Much of the south-
ern end of the gallery in the south wing is devoted to
an overflow exhibit room, and in this and the adjoin-
ing room, called the organization room, are the head-
quarters of fifty or more philanthropic and religious
societies. Along the west or right-hand side of the
gallery are exhibit rooms, record rooms, a library fit-
ted up with much taste
and the Connecticutroom.
On the east gallery or left-
hand side, as seen in the
picture, are the Kentucky,
Cincinnati and California
rooms, each fitted up and
furnished by women from
these places. The Califor-
nia room is especially rich
in the display of redwood,
with which the room is en-
tirely finished and niostly
furnished. In the north
wing of the building, im-
mediately back of the cor-
ridor from where the pic-
ture was taken, is the As-
sembly room, in which all
the meetings under the
auspices of the Board of
Lady Managers are held,
and opening out of this is
the model kitchen, where
frequent lectures and les-
sons in cooking are given.

Since there have been
threats of war between
France and Siam, the Si-
amese exhibit in the Man-
ufactures and Liberal Arts
building has attracted
more than usual attention.
This exhibit was described
in the SCIENTIFIC AMERI
CAN of July 1.

Dogs as Draught
Animals.

Among the reports from
the consuls of the United
States for Julyis the following, from the American
consul at Liege, Belgium :

The first distinctive institution that attracts the
attention of a stranger in Belgium is the working dog.
From time immemorial this hereditary loafer has been
given over to pleasure ; but, like certain otherof the
privileged classes in this revolving world of ours, he
has had his day—at least in Belgium. Such amateur
service as he hasrendered in the past in aiding the
shepherd, guarding the household, and rushing with
sledges through the frozen regions of the north is too
much in accordance with his instincts to be classi-
fied as labor; so it is here, for the first time in his
history, that the necessity of doing something for
which a natural repugnance is felt (and this, I believe,
constitutes the essential difference between work and
play) has been forced upon him ; but, like the old
noblesse, he accepts the change cheerfully and patient-
ly performs his task. Sentimentalists, taking no
thought of the man orevenof tlipwomanwhoseburden
he shares, may complain that he is greatly wronged ;
but sensible people must rejoice that he has at last
been set to work and compelled to earn his own
living.

Liege isa city of large wealth and great industrial
activity, possessing the largest manufactory of ma-
chines and machinery in the world and employing as
many horses as any other town of itssizein Europe,
and yet for every horse at least two dogs are to be seen
in harness on its streets. They are to be met at all
hours of the day, but in the early morning the boule-

R

vards areliterally alive with them. Traffickers (mostly
women) with gayly painted carts drawn by well-fed
dogs are then seen striving to be first in the market
place. A pretty bare-headed Walloon peasant girl
moving briskly at the side of a flower cart drawn by a
stalwart mastiff is a pleasing vision to the early riser.
But not only the gardener, but also the butcher, the
baker, the grocer, the porter, the expressman—com-
mon carriers of all kinds, indeed—engage his services.
His step is so much quicker than that of the horse
that he will in an hour cover twice the distance and
carry with him a greater burden in proportion to his
size.

Six hundred pounds is the usual draught of an ordin-
ary dog, though a mastiff is often taxed with as much
again. - They are driven single, double, and sometimes
three and fourabreast, and are hitched, indifferently, in
front of, beneath, or behind the cart or wagon. When the
vehicle is loaded, the driver walks, directing its course
and in emergencies laying his shoulder to the wheel;
but when the load has been discharged, he often
mounts the box and rushes like Jehu through the
streets. It will not surprise those who know that the
steam engine was familiar to the Romans as a toy to
be told that the hollow revolving cylinder used in
squirrel cages has been turned to account here in the
movement of light machinery by enlarging its scale
and substituting ‘‘Fido” for “ Bunny.” I have also
seen him treading an endless belt in the service of a
wood sawyer. A gentleman of Liege, retaining his
fondness for lounging upon the boulevards after losing

171

morality isno longer known in Belginm—areformation
which would in itself justify the harnessing of all the
dogs in America.

The expense of feeding them where a number are
kept or when placed, like horses, at livery is from.5 to
6 cents per day, horseflesh and black bread forming
the staple of their food; though here, as elsewhere,
the maintenance of oneor two in a familyis practically
without cost. The expense of shoeing, no small item
to the keeper of horses, is also saved.

All the experiments of breeding which.have from
time to time been tried for the improvement of horses
are now being made to produee a dog of special fitness
for harness. Newfoundlands and rough-coated St.
Bernards are ruled out on account of their hair. The
mastiff has beenfound too long in the back and legs,
and it is thought a desideratum to graft the splendid
chest and breathing capacity of the bulldog upon this
stalwart stock. Markets are established, where they
are bought and sold like their equine colaborers at
Tattersall’s, and it is no unusual thing for a compactly
built and well-broken dog to sell for $20 or $25.

It is the fashion in America to bewail the loss of
power at Niagara, though no thought is taken of that
equal foreé which is running to waste at the very heels
of the people. Since the days of Caligula horses have
fed upon golden oats, and yet an energy which is
free, always at hand, and aching to be employed is
still everywhere ignored. Without having the census
at hand, I assume that there is a general average of
one dog to two electors in the United States, giving
) us, in round numbers, a
canine population of 7,000,-
000. Estimating the
strength of a dog at 500
pounds—and itisa low es-
timate —we have an idle
force in America of 8,500,-
000,000 pounds, or a power
which, like faith, if once
exercised could remove
mountains. But it is not
in its mass, but in the sim-
ple divisions in which we
find it, that its value con-
sists.

Though the inanimate
forces are doing the heavy
work of the world, a mul-
titude of minor tasks to
which they cannot be pro-
fitably applied remain to
be performed by man and

THE WORLD'S COLUMBIAN EXPOSITIONLI’IZNTERIOR OF WOMAN'S BUILDING.

the use of his legs, had a perambulator so constructed
that a Danish hound which had been his companion
for years could be hitched and almost concealed be-
tween the wheels, and now appears as regularly in his
old haunts as any of his friends. The hound is not
only as happy as when he loitered at his master’s heels,
but is manifestly proud of the service he renders him.

Let it not be forgotten that the Belgians are among
the most refined and cultivated people on earth, and
that this new use of the dog is one of the latest and
most approved developments of their civilization.
Thirty years ago, I have no doubt a dog in harness
would have excited as much remark in this city as he
would to-day in Louisville or Memphis, though he is

now as well recognized an institution of the people as|.

the mule is in either of those cities.

Rigorous discipline and the long habit of wearing
muzzles seems tohave subdued thebelligerent instincts
of these dogs, for they now meet asstrangers at the
crossings without those supercilious inspections and
hostile ‘demonstrations which characterize both men
and dogs till they have received the last touches of
civilization. There remains, however, a rudimentary
love of the chase, of which the artful driver often
avails himself to quicken their speed: though, as
Lord Chesterfield in his excessive refinement is said to
have laughed without cachinnation, they have learned
to hunt without barking. But a more interesting
incident of their labor is the complete extinction of
the sheep-killing propensity. Gentlemen bred in the

country assure me that this offense against pastoral
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his domestic assistants.
For them the horse posses-
ses superfluous energy, and
his maintenance is too. ex-
pensive for the poor.
They are left, therefore, to
this clean, cheap, noiseless,
and intelligent animal—
the dog—who, besides be-
ing out of business— for
even hunting dogs are fol-
lowing hunting nobles into
oblivion—seems to be spe-
cially fitted by nature to
meet the requirement.
There is not an article of
merchandise, from a ton of
coal to aloaf of bread, sold
in any of our cities which
might not be more advantageously delivered by dogs
than by horses. The noise made by hucksters, par-
ticularly in early morning, in our residence streets
is a source of great annoyance to the sick and nervous,

and the substitution of the gentler ways of women and

the silent trade of dogs would be hailed by them with

joy. Nor would their employment be without a

certain municipal advantage, for the litter made by

horses is the most fruitful source of dirt in our cities,

to say nothing of the great saving in the wear and

tear of pavements. NICHOLAS SMITH, Consul.
Liege, June 3, 1893.

< <

Electrical Power for Brick DMachines.

In Auburn, Me., Mr. Charles Dunn, one of the most
progressive brick manufacturers in New England, has
arranged an electric motor to do the work of horses in
grinding. In all yards where horses are used it is an
established fact that one of the greatest troubles ex-
perienced in the windlass and treadmillis the rapid de-
cline of the horses; as the strain upon their shoulders
is so great that they succumb in a very short time.
Other New England manufacturers are adopting the
use of electricity in their plants, and with such excel-
lent results as to premise the opinion that it will soon
becomne universal, so says the Clay Record.

Py
@

- :

A SIiLVER DOME FOR THE DENVER CAPITOL—
Seven thousand square inches of the dome of the
capitol building are to be covered with silver, two
ounces to the square foot.—New York Press.
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- RECENTLY PATEK'I."ED INVENTIONS.
Engineering.

LOCOMOTIVE BOILER FURNACE.—John
Milton, Alexandria, Va. This is an improvement in
other heiler furnaces of the same inventor, in which air
ia introduced into the fire box through perforated pipes
in an inclined partition above the fire, protected by
water beds or refractory jackets. According to this in-
vention, water pipes are arranged in the fire box above
the fire and have communication at both ends with the
water space of the boiler, the pipes supporting two lay-
ers of detachable fire brick having cavities in e dja-
centfaces and perforated air pipes being an'&g:
tween the layers.

Railway Appliances.

CAR TRUCK.—George F. Fischer, Roch-
ester, N. Y. This truck consists of saddles connected
with standards connected by a spring truss, a bracket
connecting the saddles being supported by the truss,
while also connected with the truck is a center bearing
and friction rollers, the latter being received by a plat-
form provided with slideways. The truck will sapport
any car body, or may be used in pairs or in any desired
number, or may be used without a floor as asupportfora
tank body, or as a flat or logging car. A special form of
coupling is provided, and the trucks automatically re-
tarn to the center of the body which they sapport when
passing from a curved to a straight line of track.

CoArL CHUTE.—John F. Schmadeke,
Brooklyn, N. Y. For use where [coal is liable to be
broken by being dropped from cars on a high dump this
invention provides a novel form of chute for connection
with the hoppers. The chute is open at its top and has
ane gide open, butadapted to be closed by a series of ver-
tically sliding doors, which may be successively raised,
begliining with the lowest door, so that the chute may be
opened for a little distance from the bottom or for its
entire height, according to the quantity of coal to be dis-
charged

Electrical,

BATTERY.—Charles H. Brown, Port-
lsnd, Oregon. This battery has positive plates formed
of an alloy of zinc and aluminum, preferably equal parts,
the aluminum being first melted in the crucible and the
sinc added, when the whole is agitated until the mixtare
is complete. Great economy is thus designed to be in-
eured in the protection of the current, and by employing
a number of positive plates, placed near each other but
not in contact, the electrolyte is economized. The bat-
tery may be used for either open or closed circuit work
for motors, electric lighting, etc.

Ore SEPARATOR.—Robert Dilworth,
El Paso, Texas. To rapidly separate gold and silver
from gand and other tailings is the especialibjectfor
whickithis machine has been designed. - A
table held n-taclined powitionr:and supported <ohn ks
cdiries pans separated from each other by transverse rif-
flee, the lowermost riffle discharging into a trough through

hgch pass the finer tailings, and there being mechanism
for giving longitudinal and lateral oecillation to the table
and a screen secured on it over the riffies. The heavier
tailings do not pass into the riffle pans, but may be re-
turned or delivered to a stamp for farther treatment.

Agricultural.

HARROW.—Augustus Neal and Robert
B. Suhr, Ashland, Neb. This is a sulky harrow in which
provieion is made for the use of parallel rows of teeth, to
be laterally reciprocated in opposite directions when
uged upon an unplanted field. Means are also provided
whereby certain of the teeth may be removed and a
shield attached to the beams carrying the teeth in such a
manner as to cause the shield to cover and protect young
plants while the ground is being cultivated around them.
By means of a simple and easily operated device the
teeth may be made to enter the ground more or less
deeply. :

AMXILIARY MOULDBOARD FOR PLOWS.
~—ChaMes E. Fox, Natchez, Miss. This is an attachment
to ensble an ordinary plow to be used successfully in cul-
tivating small plants, the anxiliary mouldboard facilitat-
ing the placing of the earth around suchplants without
injuring or covering them. The auxiliary mouldboard is
shallow as to width and has a graduated overhanging
upper edge curved upwardand outward from the body,
the forward end of the overhanging section meeting the
-front edge of its body portion, while the rear section is
arched over the rear upper edge of the body. By the use
of this device the storage and cost of an extra implement
may be avoided.

RoTARY PLOW AND PULVERIZER.—
George F. Whitmore, West Union, Iowa. The rotatable
digget frame has colter disks connected near their outer

% by radial blades forming buckets in which operate
followers antomatically discharging the dirt after it has
been élevated. A pulverizing platform receives the dirt
forced out of the buckets and drops it to the rear of the
colter frame.

Miscellaneous.
PRODUCING CHLORINE AND PURIFY-

N6 LEAD.—Farnbam M. and Cecil H. M. Lyte, ‘Longon,

Fﬂqhﬂi This invention covers a process wheréby
chioHiné s prodnced conjointly with the purificatién of
IabA and tecovery of silver therefrom, the process feing
based upon the decomposition of a olible chloride by
Altrate of lead. The operations are catried onin a cycle,
fresh qna,ntiﬂes of lead and of calcie chloride being added
foréach ¢ycle, the eame nitric acid being used over and
owtng!inindeﬂnkﬂy while silver is recovered as rich

uﬂmﬂbmimpmled,mdpum lead is recovered, the |

-ohiloride liquors being decomposed lntochlorlne
and Hime.,
Vacuum Pump.— William 8. Moore,

New York City. - This is ‘a goffable apperatus with a
vacmum chiamber, into which Jeade % pipe from & retost,

in which ammonia may be subjected to heat, producing
gas, which expels the afr from the chamber. The exit
pipe being closed, the gas is condensed by the admission
of a few drops of water from a sealed cap, when, by
opening a valve in an inlet pipe, the vacoum chamber
may be filled with any finid desired by placing the inlet
pipe in communication therewith.

PrpE FITTING.—J0ohn McIntyre, Jersey
City, N. J. This fitting is provided with an annular re-
cess, from which extend branch openings to the pipe sec-
tions, a !nut screwing in the recess to press the packing
material through the branch openings into the pipe sec-
tions. A metallic packing is also provided, formed by
concentric rings connected witheach other by bmnch
arms, the fitting very securely connecting the pipes with
each other without danger of leakage at the joints or
throngh sand holes or other defects in the castings.

A further patent of the same inventor provides a fitting
more especially designed for pipes carrying corrosive
fluid, to prevent leakage by the destruction of the threads
in the couplings or other pipe fittings. The fitting has
nuts having differential screw threads, and screwing one
in the other, and both on the adjacent ends of the pipes,
there being a packing between the nuts and pressed in
contact with the joint of the pipes when the nuts are
screwed up one on the other.

BBACE FOR TRENCHES, ETC.—George
M. Pilcher, Logansport, Ind. A bearing block is con-
nected with a plug in one end of an open-ended tube by a
universal joint, while a head screwed on the other end of
the tube has a removable outer annular section, through
which a ecrew rod extends into the tube, a bearing block
being pivotally connected with the screw rod at its outer
end. The device is especially adapted for use in bracing
the banks of excavations, being of simple and durable
construction, easily applied and adjusted, and not liable
to have any of its parts accidentally detached.

BATTENg,AND PADDING IN HaysE
BumLDING. —Gegyge Knower, Greenwood, Wis. : Rhin,
flexible lumber for making arched wooden cejlings by
being bent into form, and too thin for tonguing and
grooving, is liable to shrink and expose the jointsa—a de-
fect which this improvement is designed to obviate. For
this purpoee battens of peculiar construction are pro-
vided, with padding of a paper material, so that on the
shrinking of the lumber the padding and battens keep
the joints closed and water and air tight. This padding
and battens may be readily applied and made to serve as
an ornamental finish for the woodwork.

‘WAaGoN SEAT.—Charles C. Field, New
York City. This invention provides a simple and strong
seat support, nseful particularly on city trucks, to permit
the driver to conveniently swing the seat over when not
in use. Sockets are secured to supporting posts on the
truck floor, and each of the sockets is formed with a
rest, which is engaged by a bar hinged on the socket and
fastened to the seat proper. The seat is readily swung
forward and folded against the frontsides of its support-
ing posts when not in use.

OILCLOTH CUTTER.—James-W. Lewis,
| Ganister, Pa. Dealers who cut oilcloth trom the web are
/| provided by this inventbr with a chéap and stinple &e-

vice by which the cloth maybe conveniently meseured,
squared, and cat off. It comprises a guide, congisting of
parallel and slightly separated strips, haviog longitudinal
grooves in their inner edges, and a knife adapted to slide
between the strips, with a guide plate at its lower end
sliding between the grooves. A tape measure is hung at
one end of the guide.

CABINET.—William 8. 8tanley, Wash- |

ington, D.C. A chiffonier or chest of drawers, wash-
stand, etc., is afforded by this improvement, the con-
struction being such that when the cabinetis not used as
a washstand or dresser, #8 upper portion will be closed
and conceal all contained therein. The front panel may
be occupied by a mirror, and brought into the beat posi-
tion for use without interfering with the furniture of the
waghstand, and the sides may be used as splashboards,
with or without mirrors.

SPRAYING DEVICE. —John J. Dugan,
Salem, Oregon. For spraying plants by hand, the hol-
Iow handle of this device is adapted to support any de-
sired form of nozzle in such way that it will by gravity
asgume a pogition to direct the eprays upward, so that
the water may ybe directed to the under sides oftéhe
leaves. The dewice is particularly adapted for sprlnk\tng
solutions to kill insects on the plants.

C16AR-TIP CUTTER.—Ira C. C. Rine-
hart, Kansas City, Mo. This is a portable device, to be
set on a connter, and it has a coil spring mechanism with
revolving cutter, and an escapement with gears and trig-
ger tripped by the entrance of the cigar tip, thus allow-
ing the cutter to rotate and cut off the cigar tip..

Note.—Copies of any of the above patents will be
farnished 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,

HOME WARMING AND VENTILATION
AND HERENDEN MANUFACTURING
CoMPANY'S SOUVENIR EDITION OF
CATALOGUE OF FAULTLESS FUR-
MAN HEATERS. Geneva, N. Y. 1893.
16mo. Pp. 644288, illustrated.

Both the hot water and steam heating systems are de-

scribed. The souvenir catalogue is chiefly filled with
half tone cuts ofhouses in which the heating apparatus

4 of the Herenden Company has been installed. The
- pamphlet on home warniing and ventilation is composed

of & collection of articles by persons who are thoroughly
familiar with"the subject butwho are not connected with
any business firm, so that their judgment in regard to
varions systems is not bissed by mercenary motives.

ELECTRICITY UP TO DATE. By J. B.
Verity. London and New York:
Frederick Warne & Co. 1898
16mo. Pp. 163. Illustrated. Price 75
cents.

This little work has now reached its third edition. We

. leamtmmthspmfmthntﬂle author finished his work

in January, 1808. The book is intended for non-profes-
dondreﬂennddoesnoggomto details. Tt probably
answess & usefl purpose arpong this clase of readecs.

’RBustness and @ersonal

The charge for Insertion under this head s One Dollar a line
Sor each insertion ; about eight words to a line. Adver-
t ts must be received at p ion office as early as
Thursday morning to appearinthe following week’s issue

Order pattern letters & figures from the largest varie-
ty. H. W.Knight & Son, Seneca Falls, N.Y., drawer 1115.

* 0. 8.” metal polish. Indianapolis. Samples free.
Kemp’s Manure Spreader, Syracuse, N. Y. See Adv.
Steam Disinfectors.

Geo. T. McLauthlin & Co., 120 Fulton 8t., Boston, Mags.
Universal and Plain Milling Machines.
Pedrick & Ayer, Philadelphia, Pa.

Handle turning machinery. Trevor Mfg. Co., Lock-
port, N. Y.

‘Wm. Jessop & Sons have a handsome display of steel
in Mining bnilding at the World’s Fair.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia 8t., New York.

Stow flexible shaft. Invented and manufactured by
Stow Mfg. Co., Binghamton, N. Y. See adv., page 127.

8crew machines, milling machines, and drill presses.
The Garviu Mach. Co., Laight and Canal 8ts., New York.

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

Emerson, Smith & Co., Ltd.,, Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

High Speed Engines—Single Cylinder and Compound,
for all electrical*and manufacturing uses. Watertown
Steam Engine Co., Watertown, N. Y.

8plit Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

Perforated Metals of all kinds and for all purposes,
general or special. Address, stating requirements, The
Harrington & King Perforating Ce., Chicago.

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

Patent Electric Vise. What is claimed, is time saving.
No turning cf-handle to bring jaws to the work, simply
oue sliding movement. Capital Mach. Tool Co., Auburn,
N. Y.

Canning machinery outfits complete, 0il burners for
|soldeﬂng, air pumps, can wipers, can testers, labeling
machines. Presses and dies. Burt Mfg. Co., Rochester,
N.Y.

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

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

HINTS TO CORRESPONDENTS.

Names and Address must acoompan all letters,
or no attention will be paid the ’l'his is for our
information and not for pnblieaﬁou

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

Inquiries not answi reasonable time should
; ted,correepondemawillbearinmindmt
Soongh me coteaver o rephy %“ﬂf ‘m‘*‘“”ﬂ’ i

we vor either y r
or in this departmen eacllx, must take

Special Written Inl‘orm-tlon on mat’oers of
personal rather than general interest cannot be
expected without remuneration.

Selentific Amerlc-n Sugrll;lements referred
to may be had at the office. ce 10 cents each.

Books referred to promptly supplied on receipt of

Mlgrclarals sentfor examination should be distinctly
marked or labeled.

(5820) The Harrodsburg Water Com-
pany write : Is there any phone attachment by which you

service box or attaching same to pipe ? ' Also, I have a
pressure gauge at pump station graduated in pounds and
feet, by which I determine when stand pipe is full.
‘When same is at rest I have no trouble, as the hand is
still and steady, but, while pump is working, the hand
vibrates 15 or 20 pounds, and cannot tell when pipe is full
only by stopping the pump. Is there any attachment
to steady same ? I take pipe to gauge out of discharge
of pump. A. There has been a number of devices in-
vented for detecting water leaks and waste from neglect
during the night, by attachments to the street service
pipe; some by phonograph and others by differential
pressure by nearly cloging the street cock. There are
practical difficulties in their adaptation, mostly in the
expenge of maintaining a nniform system. It was tried in
New York some years since, and found to cost more
than the lost water. By putting a cock in the pressure
gaunge pipe and almost cloging it, the gauge hand will not
vibrate to any extent, and the mean of the small vibra-
tion will show the pressure or height of water in the
stand pipe. By simply holding a rod of wood against
the pipe, a current of water passing through it can be
detected. If the cocks are supposed to be closed,such
current wonld indicate a leak.

(6321) W. F. 8.,Jr., Sandusky, O.,says :
I send you a specimen of worm found 'n a yard adjoin-
ing our premises. It was found lying on the sidewalk
under a crab apple tree. As nobody around here ever
saw one like i, any information yon may give in the
columns of your valuble paper concerning it will be of
interest. A. Reply by Professor Riley: The specimen
is the larva of the Turnus swallowtail (Papilio turnus,
Linn.), a large and handsomelemon yellow butterfly, the
wings of which are banded and bordered with black. It
is not uneommonly seen flitting about orchards and over
meadowlands, and ir one of our handsomest and most
striking species. Itis widely distributed, being found
in nearly all parts of the United States and Canada, and
its larva feeds on a great variety of trees and plants and
affects particnlarly apple, cherry, and allied trees and
also basswood. The larve occur singly and are rarely
sbundant eaough to be of any economic impartance, end
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can detect leaks in water pipes, such as dropping wire in

have a purely ®sthetic and scientific interest. The very
young larve are black i color, roughened with brownish
black tubercles. When full grown the body is smooth
and greenish, thickening toward the reddish brown head.
On the dorsal edge of the first segment is a raised yellow
fold from which the larva protrudes,when disturbed, a
fleshy, yellow, forked organ giving off a very disagreea-
ble odor, which is the means of defense of this otherwise
helpless larva against its vertebrate or other enemies
Other markings peculiar to the larva are a raised yellow
fold on the hinder portion of the fourth segment, bor-
dered with black, and an eye-like spot inclosed with black
on either side of the third segment. The larva transforms
to a chrysalis in the early part of August, fastening itself
for suppé#t to fence posts or other objects by the help of
a silken band around the middle of the body. This
chrysalis changes to a dull brown color, and in this state
the insect hibernates until the following spring, when
the butterfly is disclosed. The first specimens of the
butterflies appear during May and become more abund-
ant during June and July, depositing their nearly round
dark green eggs singly on the leaves of the food plants.

(5322) C. E. D. asks: 1 Is there any
process, chemical or other, by which illustrations, half
tones or even woodcuts, may be transferred onto white
paper ? A. Wedo not think there is any very satisfac-
tory way of accomplishing this. You might, however,
try saturating the print with naphtha, and applying it to
the plain paper under very heavy pressure, leaving it for
some hours to dry. 2. Would like to know the best
method of repairing a flute of grenadilla wood that has
become cracked sufficiently to slightly injure the tone.
A. Probably the best method of repairing the flute will
be to fill .the crack with a cement composed of gutta
percha, pitch and shellac, equal parts. 3. Please to give
directions for making leaf photographs. .. If you refer
to photographs which lie flat without mounting, we
think you will succeed by stretching the paper in a
suitable Yrame while wet, and allowing it to dry
ander tension. 4. At what height above sea level will’
eggs ceage to boil, and why ¢ What would be the tem-
perature of boiling water at 15,000 feet above sea level?
A. The height varies with the pressure of the barometer.
At high altitudes water may boil at a temperature below
that required for cooking eggs.

(5323) R. S. C. writes: 1. The wheel on
my wagon is 3 feet 11 inches diameter. How manyrevo-
lutions will it make in a mile? A. Your query is’
one of simple arithmetic. A wheel 8 feet 11 inchesin
diameter will be 12:34 feet in circumference. A mile is
5280 feet; 12'34 (the circumference of the wheel) will go
in 5280, 4277 times, which is the number of revolutions
made by the wheel in the distance given, provided there
are no slips. 2. Also please tell me where I can get the
directions for making the telephone used by the Bell
Telephone Company. A. For directions for making

telephones consult SUPPLEMENT, No. 142.

(6324) J. T. D. says: I wish tobuild a

regervoir for holding water. I want it to cover about

_{ two acres for cutting ice from. The gronnd upon which,

1 wish to &onstruct pond is partly clay and partly - black
loam. Caf‘you tell me what is necessary in order to
make it hold water, as I expect to get my water supply"
from wells outside to pond? A. In excavating foran
ice pond in a mixed soil of clay and loam, the loam
should be carried to the banks and the clay saved for
a clay and sand or clay and loam puddle over all parts of
the ground where there is no clay bottom found, and up ’
the sides of the bank to above the water line. The clay
puddle should be made as thick as the clay found in the
excavation will permit, and notless than 6 inches for
shallow pond for ice purposes, say of 8 feet in depth. On
the surface should be spread a layer of as clean sharp
sand as can be found, 8 inches or more in depth, extend-
ing to the top of the bank. This will keep the water
clear and free from clay and will make clear ice.

(6325) J. A. W.—Answer by Professor
Riley : The plant sent is a species known to botanists as
Exochorda grandifiora, & species which only occurs in
cultivated gardens in this country, but which is native in
northern China. There are only two or three species of
the genus to which this plant belongg, and all of them
come from the same region in China. They are flowering
plants belénging to the family Rosaces, and the one in
question i& not uncommonly ‘met with in botanical gar-
dens or in ornamental cultivation.

(5326) A. H. 8. writes: I have a cellar
walled and arched wlth brick, cemented inside with
Portland cement, top, sides and bottom. I have it thor-
oughly drained. Whon the atmosphere is dry the walls
of cellar are dry, but when the atmosphere is moist (as
for instance 2 or 3 days before a storm) the walls begin
to sweat, which will gather in large drops and ran down
to floor, making a great puddle of water. What can I
apply to the walls to stop this condensation? A. The
best remedy for condensation on a cellar wall is to fir
off, lath, and plaster, on all parts exposed to earth back-
ing. Only a non-conducting material between the wall
and the moist air will prevent the condensation. A
covering of felting would do, but should be made of as-
bestos or mineral wool to avoid any unpleasant odor.

(5327) G. B. writes: I would like to put
up a bell in my house and use an earth connection. Now
if I connect the wire with the gas pipe on second floor,
and then connect the street side of meter with the honse
side, would I get a good earth ? If not, could you tell
me how to get a better one without running a wire all
the way down to the cellar. A. Your proposed plan for
making the ground connection is very good. We think
it will be utinecessary to make a connection around the
meter.

(5328) L. E. Y.—We see no fault with
your diagram. Yonr difficulty probably arises from too
much resistance in your circuit or too little batterypower.
Try 2 or 3 additional cells of battery.

(5329) F. W. B. asks: What is the
origin of the word penny as applied to nails ? A. Nails
are called 6, 8, and 10 penny according as 1,000 of a par-
ticular kind weigh 6, 8, or 10 pounds; ‘ penny » being
the old term used for pound.

(5330) W. T. D.—Reply by Professor
Riley : The spider sent is one of the orb-weaving spe-
cles kmown a8 Hpelra domicilorwn, Hentz., It 18 not
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an uncommon spider and is widely distributed through-
out the United States. Its beautiful regular orb webs
are to be found in woods and fields, and very frequently
also about dwellings and outhouses, from which latter
habit it doubtless received its specific name. It estab-
lishes itself in sheltered angles of barns or porches, and
if the presence of the web is no objection to the house-
keeper, thisspider will be of considerable service in re-
ducing thenumber of house flies, for which it has a spe-
cial fondness.

(5331) J. L. says: I have a twenty-five
foot hull. Would you kindly recommend to me through
your query column the safest and cheapest motor (no
steam) that can be used for same? A. A gasoline or
petroleum explosive engine is probably the cheapest and
as safe as proper care and attention can make a motive
power for a boat. Electric power is no doubt the safest,
but has not yct arrived at a practical condition for general
use. The storage electrical system is in use, but charg-
ing is not always convenient. The combined live battery
and storage system is under improvement, butas yet
rather a burden in a boat, from its bulk.

(6332) C. B. writes: I have found upon
my tomato vines during August a green worm, about 114
or 2 inches long and 4 to 1§ inch in diameter. All
over the body of this worm are little white substances,
apparently eggs, sticking out straight, each one about
3% inch long, and as thick as a hairpin wire or a trifle
thicker. Each worm carries about thirty or forty of
of these. Will your entomologist kindly inform as to this
phenomenon? Of course the worm doesn’t stick these
foreign bodies all over himself. What insect does it,
and why ? Reply by Professor Riley.—Your correspond-
ent has observed a rather common phenomenon at this
season of the year. Thelarge green worm which he de-
scribes is one of the Sphingid caterpillars, and the minute
white egg-like bodies projecting from it are the cocoons
of a small black four-winged parasite (Microgaster sp.)
A single parent fly deposits in the partially erown
Sphingid larva a very great number of eggs, usually ex-
tending into the hundreds, which ultimately hatch into
minute grub-like larve and which subsist on the fatty
matterof the host larva, avoiding the vitalorgans. On
reaching full growth, or having attained alength of about
14 inch or less, they pierce the skin of the host larva and,
remaining attached in the puncture at the posterior ex-
tremity, construct a beautiful silken cocoon which, on
account of the immense numbers and close regular dis-
position over the back and sides of the larva, always ex-
cites the greatest curiosity when observed for the first
time. Each of these cocoons, in a week or so. will dis-
close a small black fiy, exactly similarto the one which
was the author of the original parasitism. The females
of these, after mating, will seek other larve, in accord-
ance with their parasitic instincts. There may be seve-
ral broods of these parasites in a single season, the later
ones wintering over.

(5333) J. N. writes: I am making two
carbon batteries, using 34 inch carbons. I would like to
know if I bored holes in the top of these carbons and
filled them with hot lead, if that would make a perfect
contact, so that I could solder or put set screws into it?
Also the strongest carbon battery, in volts and amperes.
A. You will do better if you cast your lead in a collar or
cap shape around the top of the carbons. If the carbons
are copper plated, tin the upper part of the copper with
solder to insure contact. A battery can have any amper-
age. It depends on its size, nature of solution, etc.
Practically 1'5 to 2 volts is the limit of E. M. F. for prim-
ray carbon batteries.

(5334) A. B. R. asks: Which of the fol-
lowing metals will be the most durable and have the
least frictional resistance when used together, i. e., one
metal used in a bearing and the other in a revolving
shaft : mild steel, wrought, cast and malleable cast iron,
copper, brass ? A. Mild steel journals running in brass
boxes are considered the most durable in service and run
with least friction. Wrought and malleable cast iron and
cast iron, running in brass boxes, are next in order, as
enumerated. Copper is not desirable as a journal box,
from the difficulty of casting and fitting, although it is a
good anti-friction metal.

(5335) R. H. asks: 1. Describe method
of making a small electric furnace for heating soldering
iron, using the Edison current. A. Use aheavy platinum
coil within a chamber of non-conducing material. The
coil should surround the iron. 2. Of what material is the
magnet in a Thompson 1efiecting galvanometer made of ?
‘Would a piece of watch spring do, or would it be better
to have two astatic needles? How should the needle be
magnetized ? A. Watch spring 18 excellent. For details,
see our SUPPLEMENT, No. 628. 3. Is the arc light intro-
duced into the Edison current without any resistance ?
A. Resistance is generally used. 4. Is the arc light used
on other systems the same as the Edison, and can they
be transposed ? A. No.

(5336) E. L. 8. asks: 1. How isa galvanic
battery made, using sodium as one pole ? What is the
other pole composed of, that is, the bath ? The electro-
motive force? 1Is it an open circuit battery ? A. A
sodium battery is provided with a porous cell filled with
sodium amalgam. In one form the amalgam is a paste
composed of 1 part of sodium and 50 of mercury. In two
.- other formsit is a liquid{composed respectively of sodium
1 part, mercury 100 parts; sodium 1 part, mercury 200
parts. The electro-motive force of the sodium battery is
about 214 volts. 'Theother elements of the battery con-
gist of carbon, and the electrolyte is dilute sulphuric
acid. There are other combinations also. 2. How can I
remove scars by electricity? A. Ir regard to removing
scars by electricity, you should consult a competent sur-
geon.

(5337) J. E. B. asks for: 1. The U. S.
government rule for safety valves. A. For boilers having
fiat or stayed surfaces, 30 square inches for every 500 feet
of effective heating surface ; for cylindrical boilers orcyl-
indrical fiued, 24 square inches. 2.Indesigning a field mag-
net, which is proper to use, ampere turns or ampere feet?
A. Alwayswork by ampere turns. 3. Ihave about4 pounds
of No. 31 cotton-covered copper wire. I wish to make a
volt meter with a reading as high as 110 volts E. M. F.
Would it be possible to use thiswire to make a good
spark coil ? A. Ycur wire is rather too large for a volt
meter, and rather fine for a spark coil. Bottone’s ¢ Elec-
trical Instrument Making for Amateurs,” 50 cents by mail,
describes various electrical instruments. 4. Which is

proper, ampere or amphere ? A. Ampere. 5. For other
deficitions asked for consult the * Century Dictionary.”

(5338) F. W. A. asks: 1, What horse
power is one of the Edison motors, such as used in the
phonograph, motor to run at about 1,500 revolutions per
minute, and using a large plunge battery, such as described
on page 401, * Experimental Science”? A. The power
is very low, perhaps one one-hundredth horse power. 2.
What is the length of time the above battery will run,
giving full power, before being exhausted ? A. One or
two days. 8. If two of the Edison phonograph motors
were coupled together, would the plunge battery above
furnish power enough to run one of the Barnes 13 inch by
69 inch lathes and do work within the capacity of what a
man could do on same lathe ? A. No.

(5339) J. H. M. A. G. writes : I wish to
light a three candle power lamp, requiring six volts,
about. Will you please tell me: 1. Will three cells of
storage battery be enough? A. Yes. 2. How many
square inches of plate surface, including both + and —,
should each cell have ? A. Allow one square foot of
positive plate. 3. The cells are to be made as nearly
alike as can be. Will charging each cell separately for
the same time with the same battery make them nearly
enough alike to use together in series ? It is far better to
charge in series. You can, however, charge separately.
4. Will it be best to use resistance box and volt meter, so
as to always obtain the same voltage through the lamp ?
A. This is not necessary. The batteries will be near
enough. 5. With eight hours charge, how long will the
storage cells runlamp ? A. Fully charged, the batteries
should give ten hours’ current.

(6340) C. D. asks: 1. Why could notthe
armature and field magnets in the simple electric motor
described in the SCIENTIFIC AMERICAN of March 17, 1888,
be wound with No. 28 wire? A. Any sized wire could be
used. The size is a matter of calculation, and depends
on the E. M. F. and current to be employed. 2. Would
it not increase the resistance 8o as to need more battery?
A. It would, if wound'singly, increase the resistance, and
would require higher E. M. F. or more cells of battery ;
but such cells could be much smaller in such case.

(6341) G. D. C. writes: 1. If thirty dry
batteries were put on a circuit with a simple electric motor
as described in * Experimental Science,” on page 498,
the motor being about double the size of the one describ-
ed, would it run it to its full power ? If not, how many
would it take ? I want them to run itabout three-fourths
of an hour ata time. No other battery can be substituted
in this case. A. Probably 200 dry cells would be re-
quired, and it is doubtful if they would run it for the
time mentioned. 2. In making this motor twice the size
of the other one, must I use the same size wire for the
fields and armature ? If not, what size must Tuse? A.
This is all a matter of celculation. See preceding
answer.

(5342) W. H. asks how to prevent bar-
rels containing indigo extract from exploding. A. To
prevent fermentation, salicylic-acid or mercuric chloride
might be uséd. By barreling the extract at a boiling
temperature and closing the barrel while hot, fermenta-
tion should be prevented.

(6343) F. 8. asks for a good zine solution
for plating on copper, and also the necessary acids for
dipping. A. A *“Watt’s * solution is made by dissolving
pure metallic zinc powder, by the aid of a strong current,
in a strong solution of cyanide of potassium, with am-
monia added. The proportions given are as follows: 200
ounces cyanide of potassium, 20 gallons of water, and 80
ounces, by measure, of strong aqua ammonia. A good
dipping acid is formed of sulphuric acid 4 pounds, nitric
acid 2 pounds, water 4 pounds. 'The fumes from the so-
lution should not be inhaled. You will find further par-
ticulars in Watt's ¢ Electro-Deposition of Metals,” price
by mail $3.

(5344) O. A. W. asks how to make nitro-
benzene. A. Treat benzene with a mixture of 2 volumes
strong sulphuric acid and 1 volume gtrongest nitric acid.
Drop the benzene slowly into the mixture and filter
through dry salt, after separation and washing.

(5345) J. S. M. asks: Can 20 to 30 tons
of ice be put up in one ice house and keep sat-
isfactory ? About what would be the percentage
of loss in one season? How large an ice house
will be required, and how should it be constructed ?
A. Ice in quantities of 20 and 80 tons can be stored to
advantage, and with a loss of no more than 10 per cent,
when packed with ordinary care. Thirty tons will occu-
Py a space of 10 X 10 X 10 feet, or 1,000 cubic feet, with
8 inches all around the inside and 8 feet at the top for
packing, which may be hay or sawdust. A peak roof,
ventilated, and, if possible, the ice house shaded from the
sun. See ScI. AM. SUPPLEMENT, No. 59, for construction
of ice houses and cold storage rooms; 10c., mailed.

(5346) R. A. 8. says: A says that if
brakes are applied to a car with force enough to cause
wheels to stop turning and slide on rail, all power to
stop train is absorbed. B claims that if brakes are not
applied quite so strong, but as strong as possible without
causing wheels to slide on rail, more force is exerted
to stop train. Who is right? A. Bis right. A skid-
ding wheel does not hold to the track as well as a
rolling wheel with the brake on nearly to the limit of the
rolling traction.

(5347) F. W. L.—The ordinary news-
paper pictures are produced by making a print from a
negative of the same size which the newspaper print is
to be. This print must be made on plain silvered paper;
an artist then draws exactly the lines which appear in
the picture, with waterproof indigo ink; the print is
treated to a bath of bichloride of mercury dissolved in
water or alcohol; this fades away the photograph, leav-
ing only the black ink lines. The drawing is then touched
up if necessary and photo-engraved like any other line
drawing. The print must not be toned.

(5348) E. McC. writes: We have a wool-
en mill driven by small turbine, 50 feet head; mill was
formerly driven by a 30 foot overshot, and think we
did a8 much work then as now with the increased head.
The turbine is liable to breakage, is delicate and so high
speeded. Why would not a water motor made on prin-
ciple of chain and buckets—something similar to eleva-
tors in a flour mill—with water thrown on top, or pitch
back, answer every purpose without the objections of an

overshot, as weight is the principle? Have you ever
known such, and results? How does the Pelton
wheel compare with other wheels in economy and
efficiency ? A. Probably your turbine is too small and
does not use all the water that the overshot wheel used.
If of proper size and kind, it should give you much more
power with the same quantity of water and head. With
50 feet head you should realize 80 per centof the gross
value of the water fall. The chain and bucket system is
of less value than an overshot wheel and has proved, so
far, nothing better than a rattle trap. The Pelton wheel
has proved itself one of the most efficient motors for
high heads, and equal to 85 per cent of the gross water
power. It is a marvel of simplicity and power.

(5349) J. B. asks: 1. Who was the in-
ventor of piano; in what year? There is one in Louis-
ville, Ky., made in 1776. A. The first instrument known
by the name of *“piano® was constructed in 17396, by
Christofor. Instruments of the nature of pianos were
made in 1668 and in 1521. 2. Last winter I was working
at the car works in this town at night. I went into the
engine room one night and sat down on the platform on
which the dynamo was set, and magnetized my watch; is
there anything that will save it from being thrown away ?
A. You can have your watch demagnetized by almost
any jeweler, or you can demagnetize it yourself hy sus-
pending it on a twisted swing, allowing the watch to re-
volve, approaching the dynamo closely while it is still
revolving, and receding from the dynamo before it
ceases to revolve.

(5850) L. M. asks: 1. Please inform me
through your valuable paper if the amount of heat con-
centrated by a double convex lens depends on the dis-
tance of focus]or its diameter. If the latter, is it directly
proportional to its diameter ? A. The heat-gathering
capacity depends on the diameter of the lens. 2. Have
you any SUPPLEMENTS treating on the Wimshurst’s elec-
tric machine described in “ Experimental Science,” by
George M. Hopkins ? If so, please state the number.
A. You will find a number of descriptions of modifica-
tions of the Wimshurst machine in the SUPPLEMENT.
Consult Nos. 548, 648, 534, and 647.

(5351) C. K. T. writes: 1 From whom
can I purchase inclosed wire in quantities of two or three
pounds ? Please state nearest place to me. A. Address
any of our advertisers who deal in scientific and electric
apparatus. 2. Does the lightning which one frequently
sees on warm evenings give any audible report ? If not,
why ? A. The subject of thunder is obscure, whether as
regards its presence or absence at the time of a lightning
discharge. Hot-weather lightning is often produced at
distant places, too far off for the thunder to be heard.
3. Please mention number of SUPPLEMENT to SCIEN-
TIFIC AMERICAN which contains directions for making
a simple electric motor. A. No. 641.

(5352) L. W. writes: I desire to con-
struct an electric battery for general experimenting that
will give a strong and lasting current, and will not be too
expensive to keep in order. How should I proceed to
make a one-gallon battery of this kind ? Also how many
cells would be required, of one gallon each, to furnish
electricity for a sixteen candle power incandescent lamp ?
A. We advise you not to try primary battery lighting.
The bichromate batteries are the best. Many varieties
have been described in our SUPPLEMENT and in the
SCIENTIFIC AMERICAN. Two cells to the c. p. with a 30
ohm lamp may be allowed. Our SUPPLEMENT, No. 792,
gives a powerful plunge battery. We also refer you to
Nos. 157, 158, and 159 for other batteries.

(5353) P. C. asks: 1. Can I successfully
light a photographic dark room by electricity, employing
batteries ? A. Yes; but it will be expensive and trouble-
some. 2. If so, what is the best battery to get? A. Use
a Bunsen or Fuller bichromate mercury battery. 3. What
candle power lamp would it require to produce the same
amount of light as a kerosene lamp employing a B
wick? A. A six c. p. lamp should suffice. 4. What
would be the cost of the above plant with only one light,
supposing a six c. p. lamp sufficient? A. Fifteen or
twenty dollars.

(5354) R. M. P. asks: 1. What size
wheel and how much power can I getfrom an undershot
water wheel, 2 feet head, and race 14 feet wide by 3 feet
deepand 1,000 feet long ? A. The total gross power that
can be obtained from the size race stated will probably
be, with a water velocity of 4 feet per second, 168
cubic feet per second falling 2 feet, 88 horse power. Of
this an undershot wheel 14 feet wide, 12 feet diameter
will realize about 40 per cent, or 15 horsepower. A pro-
perly arranged Leffel turbine should realize 80 per cent,
or 30 horse power. 2. Can you tell me the name of
the firm or company that make a succession of under-
shot water wheels to develop power, thatis, 2, 3, or 4
wheels working in the same flume? I was told they
are made at Kansas City, Mo. A. We do not know of
the firm that proposes to develop extravagant power
from water wheels; 80 per cent of the total power is
the largest known output with any known combination
of water wheels for low heads. 3. How many pounds
pressure 18 carried on small gas machines for house use?
Gas to be made from gasoline. Also have you any papers
on the manufacture of gas machine to light houses with ?
A. The gasoline vapor and air gas machines are used
with from 14 inch to 34 inch water pressure. Address
Gilbert & Barker Manufacturing Co., Springfield, Mass.,
for their circular descriptive of their gas machines.

Replies to Enquiries.

The following replies relate to enquiries published in
the SCIENTIFIC AMERICAN, and to the numbers therein
given.

(5262) In issue of August 12 under
Notesand Queries (No. 5262) J. B. asks is there any way
to harden steel castings ? I have a process of tempering
cast steel or cast iron all the way through, and will be
pleased to be placed in communication with him.—L. B.
BrowN, 67 Jackson Avenue, Bradford, Pa. '

(6278) F. K. J.—Replying to inquiry
(5278) F. K. J., August 19, 1893, would suggest fllling
rusted pipes with a strong solution of caustic potash or
preferably caustic soda of say 36° B. Solution should
remain in pipes for several days.—S8, C, STRUNZ,

© 1893 SCIENTIFIC AMERICAN, INC.

TO INVENTORS,

An experience of forty-four years, and the ;;reparutlon
of more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on hoth continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had onapplication, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUN 0., office SCIENTIFIC AMERICAN, 861 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

August 29, 1893,
AND EACH BEARING THAT DATE.

[See note atend of list about copies of these patents.]

Air brake, W. H. Masterman............c..cceeveaeen
Anugerbit, A. L. Adams......
&u]ger point, %V galdweltl
Baling press, arrington.
waas her, R. C. Inslee..
%ntf ory. See Electric batte\l{g
Bearing for shes.ves, roller, H. Thompson,
_eur ng, shaft, 8. illips
Bearing, thrust, E.
B ed brace, J . A Fr
ed, folding, W. A. Scott ......
ed or cot, folding, C. 8. Davis..
Boer, manufacture of. O. Zwietusch .o
Bending mechanism, plate, Snl]man & Wigtel e
Bicycle, adJustable epeed J. L Mor. .
Bicycle crank shield, Cheesman
Binder, temporary. ﬁastmgs & Durand.
Bit. See Auger bit.
Boiler feeder, steam, J. Dean..........
Boiler water regulator. steam,
Bolt, A. Adams.................
Bookcase, J. Stimson. ....... ...
300 k support, McVey & Rigling.....
ot tle, flexible water, F. M. Underhill..
3ottle stopper, water, G. H. F. Schrader.. .
P. P. Nelson............ eoes
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3racket. See Coffin bracket.

rake. See Air brake. Elevator brake.
rewer 5%:-Mn drler, M. T. F. Wiesebrock......... 504,09
rick machine, 8. E. Haskin .. 503,958

rick machine, A. D Thomas.....

ridge gate, automatic, A. H. Myers.. ,169
room holder, T. B. Stone et al. ,183
Brush, fiy, D. W. Conard 503,945
3uck1e, .’ A. Brown 504,07
Bung, A. Brubake: 504,
Burner. See H
Bust support, ler..
Calculating and recording machme, G. Richmond 503.986
Can. See Milk can.
Cans, punch for forming tongues in blanks for
key opening, Zimmerman & Underdown.. 504,187
Canopy, bedstead folding, T. T. Woodruff. 954
Car and air brake coupling, combined, G. 29
................. . .
Car axles to dynamo: ea)
power from, Moskowitz & Young.. . 504.%
Car coupling, R. 8 Barnum.......... .
Car coupling, W. H. Crackel 021
Car coup] ing, F. Jacob..... 085
Car couplin, 999
Car couplin 0156
Car fender a 081
Car safety d 504,078
Car window, 504,170
Carbon rods for electric a:
of, Corleis & Renisch.. 504,106
CArbUTretor, E. SAVIIL...... ... .essensnnnss PPN . 504,137
8&:‘1‘1?:' Stee Elav%ed ca‘g:%r.
arrying strap, Ro ceaconeee 504,307
Case. ngee Bookcase. Displ:%y ilove case.
Cash register and indicator, 504,283
Cash register and indicator, H. Cook.. 503,946
Cash register and recorder, H. Cook.. 508,947
Casting a, paratus ingot, L. W. Mallase 504,131
Catheter older, Love 0 ...... .. 503,973
Chain elevator, end]ess J. P. on. . 504,044
Chronometer escapement J.G. McAlplne 504,046
Chuck, J. G. MCAIpINe.....coovverrennnecencnes 504,047
Chuck lathe, R L Stanley. 504,285
Churn, H. F. Quigley........... 504,174
Cigar ﬁllers, machine for formin; . 504,100
Cigare ttes, device for making, H. C. K 504,040
Circui t breaker and retardation coil for test
tems, vibrating, C. E. Scribner........... 504,251
Circuit switch, C. @Y e e verrirernezerennranans eeeee 504,123
Clamp. See Handle clamp. Tire clamp.
Clas, for holding envelopes, paper, etc., Goodwin 504213
Clock, electric. E. Schweizer 504,
Cloth finishing machine, H G Johnso 504,219
Cloth napping machine, ‘M. M 504,010
Clutch, Palmer & Phelps. 503,
Clutch friction, W. H. McConn 504,110
Coffin bracket, A. E. Whitney.. 504,
Colter and scraper, combined, 504,25
Combination gauge, C. W. Preston. ..... 504,27
Conveyer, spiral, Baxter & Mat.her 504,
Cooking apparatus, F. M. Strong.. 504,256
Cooking utensil, C. Philippot.......... 504,2:
Corn crib drying attachment J. Welch. 504,258
Cornstalk rake, revolving, J. J.'A. Paxton %‘242
Corgse dressing ta.ble, L. B.1 Huddleston X
Cotton gin, saw, H. J. Davis et al
Coupling, See Car coupling. Car and air brake
coupling. Thill oouplinﬁ
C\mnary vessel, J. Cunningham................ aeeee 504,023
Cultivator, etc., garden, G. Adair, . 54,189

Curw.m rofler coach. J A. Howell..
tter. See l:‘um cutter.

%{ clometer, C. F. Fernald

e stock, J. G. Jackson 504,084
Digger. See Potato dig

Display glove case, E. M. Rosenthal.. 504,114
Distilling wood waste, F. J Bergmann 504,264
Dividers attachment, W. S. Smith.. .. 504,116
Doll, A.J. Rolland............... 503,967
Door check, R. L. Wilburn .. .. 04,142
Door operatln% device, C. L. Rice. 503,985
Door securer, wler...... 504,207
Drier. See Brewer 8 emin drier.

Drier, D. L. Humason........ .. ...... 504,270
Drier and boiler, combin ed. E. 504,269
Drill brace, H. A. L. Barry............ 504,147
Drilling machine, Vanderbeek & Worron. 504,289
Dyeing apparatus, 8. C. . 504,291
Dynamo or electro-motor . 504,177
Dynamometer, H. C. StOne.......ccccveeenannns . 504,286
Eaves trough, L. S, Bonbrake. 503,940
Edger. gamz. Melntire & Koef 504,231
Egg beater, F. E. Paine....... 504,112
Electric battery, H. W. Libbey. 504,130
Electric indicator, J. L. Bradley 504,196
Electric light hanger, J. P. Hebendahl].. « 504,082
Electric machine regulator, dynamo, J. C. Henry. 504,216
Elevated carrier, J. Temperley......c.ccceveeeeenes. . 504,257
Elevator. See Chain elevator.

Elevator brake, E. C. Heydenreich....... ......... 504,161
Elevator door-actuating mechanism, E. B. Tay- 0%
Embossin and punching machine, C. P. Higmng. 503 963
Engine. See Gas engine. Steam engine.

Envelolge machmes, gumming mechanism for, A.

........................................ 504,136
504,228

504,001

tile,J. MilleT......ccvvieeiinneniiiiinneeiirnnns
Fabrics, macmne for stretching or removing
creases from woven, G. Tilstone

Fare holder, car, Fiedler & Probl...... 504.026
feed apparatus, automatic, G De Lav: 508,972
feed regulator, automatic, K. Dougan. 504.125
fence, farm, R. B. & J. Duncan 504,025
‘ence. wire, W. Tibbals 504,057
Fence wire tension device, O. 8. & G. 8. Pike. .. ... 504,051
Fibrous matermls for preserving same, treating. 10
................ J 1
Film cutter. A. Delug....... 062
Fire bucket, G. H. Smardon 504,070
fire escape, portable, J. Je' 503,971
fire mat, B. L. Fletcher. 504,156
Fire signaling or alarm mac 504,002
Flax, ete., machine for breaking scutchmg, and
decorticati Donisthorpe & Burrows........ . 504,204
Fruit gatherer, T. B. Reagan............ .. 504,245
Furnace, W. Swindell. ...... . ... 504,118
Furnace gr: .C.P.Bliss.......... ....... ceveenreees OO,
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Furniture base, W. D. Snyder............ +..503.993,
Gauge. See Combinatien gauge. Marking gauge.

Steam and water gauge.
ame apparatul, M. M. Wiison.. . 504,073
ame appliance, I.. B. Buchanan . 503,942
lame register, M. J. Neumann, Jr. 5()3,978
m—ment fastener, V. H. Obe rly 503,980
arment hook, N. C. Sample .. 504,090
as, apparatus for the generation of, M. P. Goff.. 504303
a8 engine, e 504,260
as meter, coin-freed, G. CATEOT. ... .. 1eeesrreeeees
ate. See Bridge gate.
love fastening, J. R. Smith..
overnor, engine, G. E. Dow 504,205
rading and excavatisvg machine. J. B. Cornwall 504,300
rain press, M. T
rain scouring maehme, P. Provost
rinder, sickle, C. E. Stuart.
rinder, universal.C H. Norto
rinding machine, E. H. V {z
r‘u&n :i.lx téhread cutting tools, ma

RN

rooving machine, roll, Pratt & Johnston.
and reﬂector C.J. & G. W. Giddings..
un mounting, J. B, G. A. Canet
[andle clan}:}) etc L. J. ng
arvester, H. B. Brid
arvester, corn, W. F Abbott
arvester, cotton, L. Cooper..
arvester, potato, H. C.
at or bonnet holder. G.

mmmmm [olplplinlnlnlololololaln]

at shaving tool, W. H. ahon. 504,
ay raking and cocking machine, Park & Dexter 504,088
eaders or other purposes, machine for making

ends for, C. P. Higgins.
eaders or other tubes, en

C. P. s
eadligh H. Handlan, Jr
eater. Elee Water heater.
inge, C. F. HOffritz..........coccuneee secesssccoccens 504,162
00k. See Garment hook.
ook, E. Kempshall.........ccoccoveanen ceeeeeccenss. 504,039
orseshoe removing tool, P. Amelotte . 503,935
ydrocarbon burner, J. O. Beaz ley..
ndicator. E]ectric indicator.

] e e

onfo:

[22]se]esfus]es]

njector, G. W. Mason........... 068
Insulator, G. W. Blackbu.rn ,059
ron melting apparatus, S. Shaw..... 10 282

ron Qr iron ore, aj
Jewelry, plated s

paratus for melting, S. 8
k for manufacture of, J.

Barnsdale

Journal box dust guard, J. J. 'fiiis"e'iiﬁéiiz’ """"""
Knapsack, F. Zbinden .
Kn§ garment and manufacturing same, 3.
Laci ng ¢ Stads or ooks, machine for setting, K.

ATTY

Ladder, extension, A. D. Webster..
Lamp, electric are, R. M. Hunter.
Lamp, electric a.rc, ‘W. A. Phillips.

§§§§§
SRR

3

Leather coloring m; 504,224
Letter, glass, J. Bal . 508,937
Lifter. See Track r
Lifter or drainer, W, W. Oleott..................... 504,

Li u?r?l. making alcoholic dlstilled, Bradley & 504,074

n!

Togs, transportmg W. V. Allen
m, temple, A. Tomlinso:

Lool;ns, positive shuttle motlon for, E. H Gra-

Lubricator, O. T. S8nyder .....
Lumber drying rack P B. B.aym
Mandrel, sectional, 8. P. Higglns
Marking gauge, J. A
Mat. See Fire mat,
Measurer, automatic 1f{zﬂnn B. W Flagg.
Measuring machine,

Traut..

‘Meat block attachment, S. P R sh.. ... 504,115
Metal balls, etc., machine for manufacturing, B.
G. H fimann 504,083

Mineral separator, H. Patterson. .

Moistener, finger, M. Stebbins. ..

Moti}d:ng or turning machine attachment. G. A
eitzel.........ovriiiniaianaanas .

Mop wringer, A. M. Burnham .

Motion, device for wnverting, “H.H. johnson... .

Motor. See Water motor.

Motor, G. Keller

Motor, L. H. Sinclair.

Mowing machine, W. P. Granni ..

Music leaf turner, J. H. & S. H. R

Musical stringed instrument key, S. B. Dietz. J T..

Nipple and ca Ef ng, 8

Nui. lock,
Nuts, machlne for
almond, W. G. Read.

0Oil burner, C. Ingersoll
Ore, concentrating magnetic iron,

504,201
Oven, W, H. Wiester .. 504,184
Packing box, C. R. Menge] .. 503,976
Padloc{ ermutation, W. Hay. .. 504,034
IE’.alnt shtp s, H. Gallmo;vsky i " W H . 504,211
aper. etc., apparatus for coating, F. W. ay-
ard et al ¢ . 504,215
Paper box, R. P. Brown._...... . D04,075
Paper folding machine, G. D. 504.119
Pegging machine, J. F. Dave, 504,311
Piano hammer, J. Ammon.. 504,192
Planter, corn, E L. Carawa; 503,944
Planter, seed, F. W. Banan 503,938
Plow, G. Baldwin............ 504,204
Pneumatic dispatch apparatns, S E Hnghes 504,164
Policeman’s clnb, A. W. Nel . %,

Potato dlgger Goss

Pres: haling press. Grain press. Soap
press ‘Wheel press.
Pellmg mechanlsm, A. Long

Pump handle, C. A. Sellon.
Pump, bydraulic air, E. H.
Push button, W. H. Bermzan Jr

EEE FE=
BpREe BREY B
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%ﬂtmg machine, A, J. Mitchell, . 504,
cecourse, coin—controlled C. Carroll.. . 504,312
Rack. See Lumber drying rack. Towel rack.

Railway crossing, electric, J. Nelson...............

Railway electric conduit, J. L. Conklin. .
Railway rail joint, T. J. (xilmartm ................. 504,
Railway rail oxnts. angle bar for, F. 8. Ketchum 504,067
Railway signaling apparatns J. Orme.. - 508,
Railway tie, metallic, F. 8. Ketchum..
Railway track tamplng machme, N. A. Evans.
Railway trolley, electric, A. Palmros. .
B.ailway trolley, electrie, Sprague &
Raisin tray turner, M. B. Skaggs.
Rake. See Cornstalk rake.
Refn eratlng and ice making machinery, P. 1.

TNRIEZ. o versreesnreanninnrzernnesiinanannennrens

Befngeratmg machines, automatic pressure
regulator for, P. I. Schmaltz. ................... « 504,092

Register. See Cash register. Game register.

Register, W. E. Patchin..........................c0 239

Regulator. See Boiler waterregulator. Electric
machine regulator. ed regulator.

Revolver, P. H. Finnegan
*heostat, A. B. Herrick........
tivet holdmg device, G. Burtac 943
Yocking horse, cradle, ete, Normington & Blades 513,979
Roller. ‘urtain roller,

,941

ash fastener, C. ,165

aw swaze, R. E. Dim ck 124

crew machine, E. E. 102
eed linters, auxiliary Ieed mechanism

ton, Strong & M: ,997

Separator. See Mineral separator.
Sewing machine, C. W.Davis.................... .. 504,061

Bhepherd’s crook. Renz & Weidman .. 504,175
Ship’s cables, device for catting, F. V. de Bem... 504,203
Shoe clasp locker or nnlocker, W.‘ L. Judson... .. 504,038
Shoe fastening, Judson........ieeiiiiiaiin.s 604.037
Sldeboard an

ater:
Silver from ores, extracting, J. F. N. Macay..
Siphon or seltzogenes for aerated waters, H

Skate, roller, R. ed:
Soap press, .f Eckman

Vehicle sprlng

Sprin

Sprlnkler, H. K. Pot:
Sprinkler, H. K. & J.
Sgamp, perforatmg. C. M. Dann
Stand.  See Zither stand.

995 | Wheel, O. Cullmann. .

077 ‘Windmill. G. Herz

tay and fastener, combined dress, M. Trisdorfer 504,004
and water gpu%e. recordmg E. Holthaus.. 503,968
eam engine, W, .

eamer, spindle-shaped ocea ,
ereotypmg, G. Eastwood
till, tar or petroleum, W . H. Stelwagon
tool, foldable, F. S. Patton
topper. See Bottie stopper.

tove, oil heating, G. W. Cope............... veeenes 504,020
trap. See Carryxn% strap. N

traw carrier, H. Ghere. 504,212
tringer piate, E. Samuel.. 604,176
tuﬂlng machine, J. Fatka. 952

ulky, M. . McCormick..
urgical splmt &. Hoppe
Sugpender attachment, G. L.
witch, See Circuit switoh.
witchiboard keyboard apparatus, multiple, C. E.

Scribner . 504,249
Table. See Co e dre:
‘Tack, carp Parkinson 504,133
Tag attaehi i% implement J. T. Reed. 504,280
Tanning, G. Ruemelin... ............. 503,987
Tanning hides or skins, W. Zahn.. 504,013
Tawing hides or gkins, W. Zahn.. 504,012
Tawing ekins, W. Zahn 504,014
Telephone, automatlc, Wratitsch & Gergacsevcis 504,011

Telephone exchange testlng apparatus, C. E.
Scribner

.. 504,103

T hermometer, H. Campbell.. 504,298
Thill coupling, 4. N. Moehn. 504,230
Thill suipport. J. H. Adams.. 504,146
Thrashing machine band cut

tachment, Kern & Fielder..
Ticker safe and match holder,
'imepiece escapement, J. H. Langhorst.
in or its alloys, apparatus for purification of
molten, n

re, 8. Greel
re clamp, J. W. Angier..
re fastening device, gv enmatlc,J . 8. Smith,et al
Tire, pneumatic, T. J. Williams

Tire, pneumatic wheel, J. B, Ratbbun.......
Tires, clip for holdin, wheel H. H. St.evens
Tongue suPport K. Williamson

ficial, C. C. Durr..
Towel rack, C. Schermerhorn .
Toy, 8. Dominick, Jr.........
Track fastening. G. B. Norto
Track lifter, W. L. Whitfield.
Trains,electric circuit for cont
man

lelclc el ]

Tray, jeweler’sring, R. Krueger
Tree protector, J. M. Crews
Tricycle, W. V, 8nyder.........
Trimmer. See Wood trimmer.
rough. See Eaves trough.

‘bolster, car Goltra & Schaffer..
Brill &

Truck, motor, Adams...........
Trunk, automatic folding. A. E. Scott ,248
U‘russ, P. Fredin................... 168
‘Tube compressor, J. M. Harper. 504,268
Tubes, die for formi: polygonal 503,962
Tunneling machine, Stanley. 504,181
Tunneling or mining machine, R. Y. 504,180
Tunnels, apparatus for relining, 8. L. Morris. 604,045
Twine finis! ing machine, W. H. Avis ... 503,936
Typse wrﬂ:mg machine key cushion, Graham & 04065
Valve, engineer’s brake, Vaughan & McKee.. 504,290
Valve gear, hydraulic, E. S Matthews...... 503,975
Valve mechanism, triple . Synnestvedt.. 504,139
Valve, piston, H. . Dunbar.......... 504,163
Vapor burner, Lannert & Jeavons.. 504,129
Varnish, manufacture of, W. D. Field.. 504,064
Vehicle spring. J. A. Luke..... 504,043
Vehicle wheel pneumatic, J. 504,273
Velocipede, O. Culimann..... . 504,079
Velocipede, ice, W. G. Bouse......ce.ceuuenn 04,265
Vessels, floating signal for lo

LAPSBOD. .ooivi tiiiitiiineeceiieteatianaonnn 504,225
Voting booth, P. Zuckriegel... . 504,016

on, dumping, L. C. Hicks. 504,304
W I, concrete, J. W. Beaumont.. 504,194
‘Washboard, H. T GHIDETE .« ernaerme oomnsreiiis 504,028
Washer, See Barrel washer.
Washing machine, E. D. Reeve........c............ ,246
Wa Eerk %‘vrlce for storing and de]ivering ﬂltered
Water heater, submerged, R. 8. Rutter.
‘| Water motor, 8. D. Shepperd....

Welding machine for headers

end, C.

Higgins. .
Wheel.

See Vehicle wi

Wheel press, H. D. Gordon
Windmill, Davies & White
Windmill, E, Willl ams 504,185
Wire, guide block for runniug, U. H. Al xander.. 504,190
Wire stretcher, I. F. Ebert...........ccccoeeeeenenies 504,127
Wires, clamp for interlocking, L. H. Foster
‘Wood trimmer, W
Wrench, 8. E. Kern......
Wrench, W. C. Lawrence
‘Wrench, G. McKercher........
Wringer. See Mop wringer.
Yoke, cow, W.8. Carrell...................
Zither stand and stool, A. von Wascinski.

DESIGNS.

Badge, F. I. Palmer..... ceseees
Bad . Shaw.....

Bowl, C. C. Wientge..
Canes, etc., handle i’or, A.Krouse. .
Car body. 1. De Witt 22,759
Coin confrolled %pparatus ,casing for, F. W. Bishop 22,761
Escutcheon, H. Russell. 22,756
Glass pattern, plate W. L. Pilkington..
Jar, J. A. Lanning, ... .......

Knob, door, H. E. Russeli.
Nasal tube. A.G. E

Rosette, M. C, le( . 22,154
Spoons, etc., handl , W. H. , 748
Spoons, etc., handle for, F . E. Pretat. . , 147
Spoons, etc., bandle for, G. Wilkinson. ,749
Table, V. Camigzi..................... 758
Veloclpede handle, T B. Jeffery ORI

Wall paper, F. AUmoODier. ............ ceee0e22,762 to 22,765

TRADE MARKS.
Alloy of metal,Smith & Egge Manufacturing Com-

roducts and confectionery, certain
Amencan Buscuit and Manufacturing
OMIPANY . uuevnnieeiereennnnenciosscsonnnesssensnne
Beer. lager Wehr—Hobelms.nn-Gottlieb Brewing
1ting Co!

Blankets Shepard,
Cheese American, brick, Ll.mburger. and imitation
=8, N. Simon & Co.

Dis nfecting and therapeutical preparations, cer-
't Cordes,Her~

tain named, IchthyolG ellsch
manni & CO...........
Dolls, Craemer & Hero:
Florida water, L. R. Morrison & C
Grafin, (s]eetds fiertllizEers, an% rt]lieclike, machines
or distributing, Empire ompan,
Liniment, R. H. Wagn ppy ........
oatg and oatmeal, rolled Muscatine Oat Meal
B 118 o7 .G
Omtments, salves, and similar preparations, Soule
Medicine Co...oeeiiveiiiiniiiienciareinniaeieen
Plasters, powders, ointments, and sarsaparilla,
Plantation Pharmacal Company
Powders, headache, J. U. O’Meara.. .
Remedy, headache and fever, J. B. Raser 2,
Seeding implements, cider mills, and hay tools.
Superior Drill Compa
Shoe dressing, liquid,
Tools, pi;l(ilnmg

L Hauthaway & Sons..
mpfements and outlery, J. A.
Tooth wash, J. W Johnson.
Trousers, J. F. Hull, Jr..........
Trunks, l'ﬂggeman Dugnld &COuuenrnaniiiininnnns 23,549
Washing 1sowderl White Rose Manufacturing 00 Zi,559
Whisky, NiCKels & THIEE. ... o\ ceeererrarnnnsnnanan

BovIr‘il (for canned £00ds and cured meats), Bovril,

A printed copy of the specification and drawing of
any patent in the foregoing ist, or any patent in print
issued since e furnished from this office for
2 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
%omg list, provided they are simple, at a cost of each,

T complicated the cost will be a little more. For full
instructions address Munn & , 361 Broadway, New
York. Other foreign patents may also be obtained.

Wdvertisements.

ORDINARY RATES.
Inside Page, each insertion - - 75 cents a line
Back Page, each insertion - - - - $1.00 a line

¥~ 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.

Patent Foot Power Machmery
Complete Outfits.

‘Wood or Metal workers without steam
gower can successfully oompete with
he ]arge sh (K)s by using our New
LABOR VING Machinery

latest and most improved for praetical
Shop Use, also for Industrial Schools,
Home Training, ete, Catalogue free.

Seneca Falls Mfg, Co.

695 Water Street, Seneca Falls N. Y.

WIL.SON

IRO
\IED NNERS

ZES "y w A.WlLSON

RIVER ST ROCHESTER.N.Y.
IMPROVED

ENGINE L A T H E s DESIGNS

DESIGNS
Also Foot Lathes, Tools and Supplies. Catalogue Free
8ebastian Lathe Co.

OILWELL SuPPLY GoO.

STANDARp ¢
KEPT |n STOCK

CINCINNATI, OlI0.
‘91 & 92 WATER STREET,
PITTSBURG, PA.
Manufacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests
Boilers, Eng‘fnes, Pip Cordage,
Drilling Tools, ete. lflustmted
$ catalogue, ﬁence tists, and dis-
count sheets on request.

ToOo Inventors.

E. Konigslow, manufacturer of Fine Machinery
and Models, offers Specinl Facilities to Inveni-
ors. Guarantees to work out ideas in strlctest secrec;
and any improvement that he can gﬁ 0es with L
work. ousands of men have crude though reall: vnl—
uable ideas, which they lack mechanical training fo de-
velop. Novelties and patented articles manufactured
by contract. 1381 Seneca St., Cleveland., Ohio.

A New and Valuable Book.

12,500 Receipts. 708 Pages.
Bound in Sheep, $6.

This
the m

Price $5.
Half-Morocco, $6.50°

lendid work contains a careful compilation of
o:g useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the Sci-
entific American during the past fifty years; together
with many valuable and important additions.

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

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

Almost_every inquiry that can be thought of, relating
to formuls used in the various manufacturing induss
tries, will here be found answered.

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

Those who are englaged in any branch of indus (ﬁ
probably will find in this book much that is of practi
value in their respective callings.

Those who are in search of independelg’t business or

emp]oyment relating to the home manufacture of sam-
ple articles, will fin in it hundreds of most excellent
suggestions.

8@~ Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.

Model & Experimental Work

Small Articles Manufactured in Quannties.
Inyentions perfected and developed. Working in Alu=
minum a F;)eci ty. ™. P. Denison, Designer and
Builder of Fine Machlnery. 143 Centre ét New York.

r—v:ﬁ;a WURH
MILLS , 743
cr

WECALDWELL o°‘
Louisvi -

Ne 217 E.MAIN ST.

HARRISON CONVEYOR!
HandlingBrain, Coal, Sand, Clay, Tan B_tk, Cinders, Ores, Seeds, &6.

Sole

Sendtor |BORDEN, SELLECK & CO., § maS9k0s, $ Chicago, I

THE COPYING PAD ~-HOW TO MAKE
and how to use; with an engraving. Practical directions
how to re are the gelatine pad, and also the aniline ink
e copies are made, how to apply the written
letter to ad, how to take off copies of the letter.
Contained in CIENTIFIC AMERICAN SUPPLEMENT, No.
4 Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

ZRTI PRESS, sa

s Larger size, for circulars,

3 ‘)‘( Y 0 U R Small newspaper press, 844
Money saver or money m

ing business. Full printed in-
structions Send s p for

talogue of presses, t. pa-
per,etec. KELSEY & ()0., Mgu., Merlden,m'nn.

ICE-HOUSE AND COLD ROOM.—BY
R. G. Hatfleld. With directions for construction. Four
engravings. ntained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 59. Price 10 cents. To be had at this
office and from all newsdealers.

MASON & HAMLIN
SCREW STRINGER

One of the greatest im rovements in the
history of the Plano Forte.

Keeps the Piano in Tun
Much More Dm'nble.

Quality of Tone Purer.
¥~ Fully Illustrated Catalogue sent on
application.

Mason & Hamlin Organ & Piano Co.
=24 152 TREMONT ST., BOSTON, MASS.

Rubber Rolls and Wheels.

Power Wringing Machines, Drying and Ventilating

.~ All styles of Trucks made to order. Catalogues
free. GEORGE P. CLARK,

Box L, Windsor Locks, Conn.

WM. GRAVER TANK WORKS,

(INCORPORATED.)
Manufacturers of Iron and Steel

STORAGE TANKS.

§ OFFICE,
s 3d Floor, Rookery Bldg.
CHICAGO, ILL.

ALUMINUM: ITS USES AND AP-

plications. A valuable and interesting article by G. L.
Addenbrooke. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 859. Price 10 cents. To be had at
this office and from all newsdealers.

STEAM

VANDUZEN *3E¥" PUMP

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

ES.

10 SIZ
200 to 12000 Gallons per Hour.
Cost 87 to 875 each. Address

THE VAHDUZEN & TIFT G0,

PHONOGRAPHS
FOR SALE.
ADDRESS,

North American Phonograph Co,
30 Park Place,

New York.
Masonic Temple Bldg.,
Chicago.
SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC

AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts ot
the country.

MPROVED CHARTER
GAS E NGINES.

Le!NJ GAS. (pALOR $R

S neot Mot NATUF R g
SAFE AL SiM

“E Economtt? F

v GAQG
ELIAE
it iDWELL LR
A
- HWC SQLEMF 3 ON
UNION »bTS

CHIC

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN a8 an adver-
tising medium cannot be overesti ated. Its circulation
{s many times greater than that of any similar journal
now published. Tt goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. . And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a .arger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of this page orad-
dress MUNN & CO., Publishers,

361 Broadway., New York.

‘ J

Barnes’ Hand, Foot & Steam Power
Iron & Woodworking Machinery

Examine our Exhibit at the
WORLD’S FAIR.

Complete line of 30 machines. Ma-
chinery Hall, S8ection 14, Column J-36

¥ Catalogue on application.
W. F. & John Barnes Co.,
1999 Ruby St., ROCKFORD, ILLS.

Model & Experimental Work, Avsciue

Advice and ideas not charged for. Send for particulars.

102 to 108 E. Second 8t., Cincinnati, 0.

GARDAM & SON, John Street, NEW YORK.

HIO STATE UNIVERSITY,coLymsus,

SCHOOL OF ENGINEERING.

Fonr-year c¢ourses in Civil, Mlning. Mechnnical and Electrical Engineering and in Industrial Art. Bach

department iswell

© 1893 SCIENTIFIC AMERICAN, INC.

for instru

ction. A catalogue will be sent on application.
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Important to all Applicants for Engineer’s License
A New Revised and Enlarged Edition of

EDWARDS' EXAMIHATIOH
QUESTIBNS AND ANSWERS

JUST READY.

Edwards’ 900 Examination Questions and Answers for
Engineers and Firemen (Statio and ne) who
desire to obtain a U. 8. Government or Stste License.
By Emory Edwards, Marine and Mechanical

w, Revised and Enlarged Edition, 24-pages. Full
bound m pocketbook form, leather, gilt edges. Price $1.50,
madl, free of postage to any address tn. the soxid.

W‘ A circular shmumgm Jull the very elaborate index
to this im: o‘m;git k will be sent freeof postage to any
apply.

one who
BY THE SAME AUTHOR.
The Practical Steam Engineer’s Guide in the

Design, Construction, ane Manugl‘eixlnent of American
Stationary, Portable, snd Steam Engines, Steam
Pumps, Silers, Injectors, Governors, In icators, Pis-
tons and Rings, ety Valves and Steam Gauges. For
the Use of lﬁsli‘lremen, and Steam Users. By
ory Ed engravings. 420 pages, 12mo.
.............................................. $:2.50
TEN’I‘H THOUSAND.
The Amencnn Steam Engineer, Theoretical
and Practical; with Examples of the Latest and Most

Approved American Practice in the Design and Con-

struction of Steam Engines and Boilers of Every De-
scription. For the Use ot ineers, Mnclnmsts. oiler
Makers, and Students.

mory Edwards. M.E. T

engravings. LlQpnges. Price $2.50
Modern Americnn Marine Engines, Bollers,
and Screw Propellers. TheirDesign and Construe-
tion. Bhowmg the Present Pract,ice of the most Em-
inent Engine Builders in the
United Ststes. By Emory Edwards Iliustrated by 30
large and elaborate plntes 4to. Price $5.00
The American Marine Enghneer,
and Practical ; with Examples of d Most
Approved Marine Practice. For the Use of Mn.rlne En-
neers and Students. By Emory Edwards. 85en§nv-

8. 0. pages. Price 350

’.l'heoretlcal

A Catechism of the Marine Steam Encme.
FortheUse of eers, Firemen and Mechanics. A
Practical Work for Practical Men. Illustrated

engra?,vi.ngsi including Examples of the Most Mo«feru
En; h edition, thoronlgll'xlly revised, with much
new matt,er. 12mo, 414 pages. $:2.00
Modern American Locomotive En ines. Their
Design, Construction and em lustrated b,
78 engra 0, 383 pages. 8:2.0
E!‘Theabove«rranyofom-Boaksm matl,
postage, at the publication prices, to any addrlgsm thefazo'r
§F TUustrated circulars, showing full tables of contents
of all of the above valuable books, will be sent free{omwm
in any part of the world who will send n.dd/ress.
& Our New and Revised catalogue of
lScimtt]u: Books, 88

any part of the world who

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
810 Walnat St., Philadelphia, Pa., U. 8. A.

TYPEWR ITER
QUARANTEED
0 doas good work

THE SIMPLEX

MWWNQ"IMMSMQN"Y&.

cnmlosues Wanted.—Messrs fSegrove & Lord, Me-
ical Engineers of Retalhulen, Guatemala, Cen-
tral Amerz.lrcla. solicit cat.alogues, prices, and disoonnts

Boilers, ‘Water Wheels. Electrlc hmts and
Transmission, Sugar and Coffee Machin

RRKRNSAS .

ments, Improved farmin
$1.00 an acre. Address

the C 0 MING
0 acres

ere on Install-
land rents for from $3.00 to
ﬁ. BREACH, Bridgeport, Conn

NOW READY!
Fourteenth Edition of

Experimental Science

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

The unprecedented sale of this work shows conclu-
slvely that it is the book of the age for
dents, experimenters, and all others who deslra a general,
knowledge of Physics or Natursl Philosoph
In the new matter contained in the last 'on will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Iilnsions, the
Optical Projection of Opaque Objects, new experiments
in Projection, Iridescent (lass, some points in Photo-
phy, mcludmg Hand Cameras, Cane Cameras, etc.;
ystems of Electrical Distributio &Electrlcsl Ore Find-
Slcgl Rsotckder, Ptl‘gctrlc l.mes, ow‘;ix‘yi e('i?]or
I.mn.em ides, Study o: Stars, and a grea
other new matter which will prove of interest to scien-

tlﬂc réaders.
substantiall ﬁ and beautiinll

782 fine cu
bonnd. &ee lnclot.h,by mail, $4. Half morocco, $:

I Send for illustrated circular.
MUNN & CO., Publishers,

Office of the SCIENTIFIC' AMERICAN,
‘361 BROADWAY, NEW YORK.

ing case, 16 poun:
* %

% THE “ MUNSON " TYPEWRITER. X

This machine is an “evolution,” the outgrowth of years of expert
best results of scientific work.
edncabed mechanic.
Ensily onern.ted, wlth Un

INTERCHANGEABLE STEEL TYPEH WHEEL,
durable and easily kept in order. 30 k
unds. Special wheels for d

THE DMUNSON TYPEWBITEE ©0.y

andthe

It.s rinciples Aﬂ)eab at once 1o

ht, sm act,
f ersnl Key Bourcr ’

s, 90 characters. W with
erent e?enfc'i % to
* %
162 S. La Salle Street, Chicago, 111., U. 8. A.

TURNER ROTARY ENGINE

he_uses of

1. Delivers alr at 30 1bs. in
steady blast and to any extent by compounding. B

2.“_An Air Moetor. lid piston moving in a rotary

3. Vacuum Pumn. Keeping the gauge at 28 inches,
a steady pull.

4. Water Pump. Is asuction and force pump.

3. Water Maotor. Can be nsed simultaneously as a

An Air Comprrssor.

Sp al s?n moﬁm&b hand; 1 by st air
T ze worked by han er by steam, water,
belt power. No leg % rings, '

ves or 8
M e by Turner Machine Co. NewnYork Manu-
facturers of the Turner Painting Machine which al:;}eld

the interiors of the bulldmgs at the World’s Colum-~
bian Exposition.
Circular on RNER & CAFFIN,

113433 oo o e, & CAFRIN,

enu Wamedy for ubove in every State.

$510 815 per ey, oe

llﬂHTllll HATER
gjewelry, waiches
ta.blnwm, &eo.
finest of jewelry good as
new, on all kinds of metal
® with gold, sliver or nickel.
No experience. No capital.

ifi Every house hasgoods need-
il _fng plating. Wholesale to
[ % agenta §5, Write for circu-
= Jars, E. DELNO &

Columbug 0.

FRUIT EVAPORATUR

»
he Gran er. Fortamll use Ohmpestmthe
Eastern NMfg. Co., 59 Sonth t.,, P lla., Pa.

yWE SEND _FREE

n
Solid Walnut.
, We only charge
1instrument. Send to-
catalogue. 0XFORD

ay for FREE jllus-
NF6. CO Chieago-

o MAGIC LANTERNS

WITH (iL LAMPS HAVE NO EQUAL

Lowt"

3l - ,i . MANASSE
;- &8 MADISON T CHILAGD il

PUBLIC WORKS DEPARTMENT,
CAIRO, EBGYPT.

Several ap lloatlons having been made for the estab-
lishment and working of tramway lines in the City of
Cairo and its environs, this Ministry decided to author-
ize the laying of the lines and branches indicated in
Art. 1. of the Act of Concession

Offers will therefore be recelved at this Ministry up to
noen on the 1st February, 1894,

Persons tendering for the construction of these lines
must indicate the width, the dimensions, and all other
dispositions of the line and the rolling stock, as well as
the amotunt of annual compensation to be paid to Gov-
ernment

The fare per maximum trip (given in Art. 13 of the
tAhct of Concession) to be charged is also to be stated in

e offer.

Copies ‘of the Act of Concession will be forwarded to
those who ap ly for them by letter, addressed to the
Mlnister of Public W

The fs’yp nGovarnment reserve to themselves the
right of selecting and accepting whichever offer they
preferh:)gr even of not accepting any offer, whatever its

NAMOS «* MOTORS

L, OR1C.

TR

es may be.

R SALE

SECOND HAND D
SEND FOR PRIGE L'+
ELECTRIC CO.,SINCINNAT!

SCIENTIFIC EXPERIMENTS. — DE-

scription of some simple and easily performed scientific

xseriments 'oucault’s pendulum, exchange of water
and wine, the bird in the cage, the five-pointed star, the
sum of the angles of a trian le, surface of the sphere
with 8 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. ¥ 10 cents. To be
had at this office and from all newsdealers.

our

OLUMBUS

Price $2.00, postpaid.

ATCH
AND CHAIN.

The most Hlegant and Useful Souvenir pro-

duced in this Columbus year.

“The-oase is a rare production in point of design and
‘wwkmanship.
samely finished in plain or oxidized silver finish.

It is made of embossed metal and hand-

IT HAS

American Lever Movement, Patent Escapement

and Regulator, Patent Winding and Set-
ting Attachment, requiring no key.

The chain 18 made of a series of embossed medalions neat~
ly linked together.
Lincoln, Grant, Sherman, and Cleveland are delineated
thereon with dies made by a noted medalist, at large ex-
pense. Made in plain or oxidized silver finish.

Every watch Timed, Tested, and Regulated before leaving

The heads of Col mbus, Washington,

hands, and carefully packed with chain.
§F" Circulars Free.

3 for $5.50. $18.00 per
dozen, by express.

R. H. INGERSOLL & BRO., 66 Cortlandt 8§t., NEW YORK.

IMPROVED TROLLEY SYSTEM.—DE-
scription of an improved overhead system of electric
traction recently u,dugved by the South Staffordshire
Tramway Company. ith 9 engravings. Contaiped in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 886, ce
10 cents. To be had at-this office and from all newsdeul-
ers. The same number contains a de cription (with 8
illustrations) of a new electric trumwny at Paris, and
also a descngﬂon of 8
conduit, with 3 illustrations.

STEEL TYPE FOR TYPEWRITERS

Me 'l
odel an
i Small

’s electric rail

a8y

prel'h
inery, Novel e
ufactured

les,
New York Stencil V?ks. 100 Nan Sty N.Y
PATTERN MAKER, 144 cz:ﬁgessﬁfll)w%’y

FUELS AND THEIR USE—A PRESI-
dentlnl address before the Society of Chemical Industry,
y J. Emerson Reynol , M.D., discussing the modern

developments of the fuels coal, peat and petroleum. |

HEKHREE TEIN EHAaAD COOL:
The Torsion Braided
%Ire Spring Pillow
cool and cleanly. Iscon-
ucive to refresh-
g sleep. Henlt.h

k. blth:ally
oo, vvhommd

. n
- Adnl 20128,
{P1lion veiih ono end open to show constrectiony g3 w e, (lhlld‘s,

ll‘".""m e WMis—uu !?:b)-%t P]Iﬂu., Pa.

‘The name to remember when bu;

B cYcI- is A. W. GUMP &ylx()}%'

SYERISE

DAYTON, OHIO.

D\ 830 to $50 saved on many

A new and second-hand Blcycle&
) Lists free. Over 2000 in

Cash or time. A.enu wanhd.

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. I.

Gasificatior of coal. Natural gas. Gasified petrolenm
Contained in SCIENTIFIC AMERICAN SUPPLEMENT

No. 888. Price 10 cents. To be had at this office and
from all newsdealers.

\LLEABLE" .

AS DEVLIN 3 €0 ¢ .
LEHIGH AVE & AMEF Al

. THOMA
gl .60. Examine at WorId’s Falr anda.t Yan
on the various smokeless powders for mllltary purgos
MENT, Nos. 892 and 893.
had at. thls office and from all newsdealers.

Delaney’s Metallic Gaskets

/- - and Flnnges make everlastlng
y = 3 joints. Delaney’s Exe

pansion Packings for

, water and ammonia
B are best and cheapest.
§ H. J. Delaney & Co.,
'l‘hiﬁ & Fowler Nts.
1ilwaukee, Wis.

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
aziues, and Pamg lets, has been recently 1mproved and
price ubscribers to the SCIENTIFIC AMERI-
OAN and Summlc AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of thlcpxe Heavy board sides;
“SCIENTIFT MER] ICAN ” in gxlt
ev one who wishes to
UNN & CO., Pub

ﬁeoessary for
reserve the paper. -Addre
blishers SCIENTIFIO Aunmcul

- WORTHLEY STALL WORKS,
Co., 50 Warren 8treet, N. ty.
now in existence, and the weapons mostly used t!

St., Boston, Mass., have sold f hls
Patent &b, Slow Feod Ost Mange o Prica,
SMOKELESS POWDER AND MAGA-
zine Rifies.—By L. G. Duff Grant. An interesting puper
with. Contained in SEIENTIFIC AMERICAN: BUPPL]‘p
Price 10 cents each. To be

PAR"IAV ST W YOREk
L . o ," aNT

(f’ CE

MANUFACTYU

LLULOlD

wme“m PRA'I'I‘ CHUCK CO gvﬂl ,
free i1l enf.a.logue of l’(lSI.]‘IV ])RIVIl\(v Ill!fLI,
s CHU(‘KP-. showmgﬂt e only perfect system ever devised for
holding and dri
Forel:n Acene‘ies Ph, Roux ét Cle., 5 Boulevard du Temyple, Paris, France. E.Sonnenthal, Jr., NueuProm
enado B i, Germany. Sellg, Soonentaal & Co., & Quoen ctorla Street, London, K. C. Bugland.

Iew = Books

'l'he American Ready Reckoner. A new-and
complete assistant for merchants, mechanics and farme
ers. FKor the purpose of showing at aglance the amount
and valueof an{ quantity of merchandise, from a quar-
ter of a cent to ten dollars. either by weight or measure.
192 pages, Pocket 8ize.........cecvvveniniiininiann, 25

Alternating Currents of Electricity; theirgen-
eration, measurement, distribution and application. B:
Gisbert Kapp. One vol, cloth. 166 pages. 1893...81.0

Asphait. Twenty years’ practical experience of
naturn.l asphalt and mineral bitumen. Bg W. H. De-
lano. One vol. 73 pages. Illustrated. 16%...... 350

Design. Practical Designing. A handbook on

the preparation of working drawings. Edited :l;%
Gleeson White. Elegantly bound in cloth. 12mo. .
pages. Protusely illustrated. 1893..... ceeensences $2.50
Dictlonury, Standard By Prof. T.

lectrical
a.ges. 350

A new dictionary of terms in electrical science and
allied branches. The definitions cover the meaning and
scope of terms, the électrical constants of all conduct=
ors and dielectrics, wire gauge tablesand elaborately re-
vised or newly calculated tables of equivalents. The
work aims to be the most complete and reliable ever
published. Synonyms are given aftereach title. Cross
references are freely used. The work really constitutes
a cyclopedia of the science. and is an invaluable addition
to even the smallest of electrical libraries.

Drawing. A manual of machine drawing and de-
sign. By D. A. Low and A. W. Beers. 375 pages. Illus-
trated. 1893 $:2.50

Dyeing. A manual of dyeing; for the nse of practi=
chl dyers, manufacturers, students, and all interested in -
the art of dyeing. By ‘Edmund Knecht. Christopher
awson and Richard Lowenthal. - With numerous illus-
trations and specimens of dyed tsbrlcs. 3 vols.
cloth. 1893 8$15.

12mo, cloth illustrations.

O’Conor Sloane.
18%2.

8vo,
........................................ 00
The Dynamo. Itstheory, design and manufacture.
By C. C. Hawkins and F. Wallis. With 190 jllustrations.
520 pages. 1vol, cloth. 1893............ RPN X

Dynamo. How to manage the dynamo. A hand-
book for ship engineers, electric light engineers and
electroplaters. By 8. R. Bottone. 12mo, cloth. 63
pages. 1883... ... .. cceeinnnnnann eeeeeeneeens ceeeeees GO

Electricity and Magnetism. A popular introdue-
tion. By 8.R. Bottone. 1vol, 0. pages. lllus-
trated. 1London, 18%8..............eee..n eveeeeiaiaene 75

Forest Planting, A treatise onthe care of timber
lands and the rest.omtlon of denuded woodlands on
lains and mountains. H.N. .Iarchow. Illns rated.
mo, cloth. 237pages. 1 e eevennse.... 81,50

Foundations. A practical treatise on tonndatlons.
explaining fully the principles involved.
llggaton. ne vol, 8vo. 402 pages. 22 foldlng

M.
lates.
5.00

Irrlcmtion. Manual of irrigation engineering. By
Herbert M. Wilson. One vol. 8vo, cloth. 35182““85'

Illustrated. 1898......ccceeiiiineieiiiiiinnnnnnasd
Lime. A manual on lime and_cement, their treat-
ment and use in construction. By A. H. Heath. One

vol. 12mo, cloth. 215 pages. 1893.........

Liquors and Preserves. The m nmctnre
Translated from the Frenchof J. DeBrevans. With 65
illustratlons. 19 tables. 200 a es. 12mo, scéog:

of.

Locomotive Catechism. Containing nearly 1,800
questions and answers concerning designi and éon-
structing, repairing and running various kinds of loco-
motive engines. Intended as examination questions
and to post and remind the engine runner, fireman, or
learner. By Robert Grimshaw. One vol. lotw

{mges. 118 illustrations. Contain also full
lon, th large foldi plate, of the famous engine No.
999, recently built and o) y the N. Y. C. & H. R,
R.R. 7 folding plates. 188........ ceoeesesseanens- 2.00
Metal-Plate Work. Its patternsand their eome-
try also notes on metals and rules in mensuration. By
'1‘ lis. Second edition enlarged. 817 Jases
... 83.50

manual of the
[Pnblic improvementl, for
Goodhue. 12mo§

Needlework. A text -book of needlework, ittlna
an d cutting out, with methods of teaching. 'By
beth Rosevear. With ori allllnstratlonsa.nds ctaon-
al diagrams. 460 pages. & 75

Photography. Practical pocket-book ot photo-
graphy. A short guide to the practice of all the usual
ghotogrsphlc processes for professionalsand amateurs.

Vogel. slated by E. C. Conrad, ¥.C.S.,
trom the second German edition. With many illustra-
tions and a copious index. pages. Cloth #1.00

Public Health. A treatise on pubhc health and its
application in different European countries. By Albert
Palmberg and ArthurNewsholme. One vol. 8vo,cloth,
182 illustrations. 539 pages. 1893. %

Pumping Machinery. A practical handbook re-
lating to the construction ann msnmxement of steam
and power gw ping machines. By W. M. Barr, With
upward of engravings. caverine every essential de-
tail in pump construction. 447 pages. Cloth. 1893.$5.00

How to Know the Wild Flowers. A Gaide to
the names, haunts, and habits of our commotr Wild
Flowers. Ry Wm. Starr Dana. Iliustrated by
Marion Satterlee. Containing descriptions of more 1
400 flowers, with 100 illustrations. 298 pages, square 12mo,
cloth. By mail, postpaid... $1.50

Soap Manufacture. Frscr,lcal treatise on the
fs.brleatlon of hard and soft soaps, and analytical
methods for the determination of their chemical

sition. By W.L. Gadd. One vol, cloth. 224
lustrated. 13%.........ccccenaennn voee

Sound and Music. By Rev. J. A. Zahm, C.8.C.,
Professor of Physics in "the University of Notre Dame.
452 pages. ted. 18%......eecet cenniienanns $3.

Illustrat
Star Maps and Luminous Stars. A method tor
quickly learningthe names and positions of the constel-
Iations, the movements of the planets, etc. By R. A.
llggct,or and A. E Bench. One quarto vo] &lo{t‘%

Munlcipal Improvements.
methods, utility and cost. of
the municipal officer. B

cecesacecs

cecessscecacens of

com-
ages,
1.50

Street lewny Motors With descrlptlons and
cost of plants, and operation of the varipus systems in
use or proposed_for motive power on street r&llways.
853. erman Haupt. One vol. cloth. 75

Tele) honeilgnes and their l’roperties. By
kin

Wm. Ho 258 psges. Dlustrated. London.

'l‘he Great Bnrr’ler Reef of Anstralla.; Its
Products and Potentialities. Containing an account,
with copious Colored and Photographic Ilustrations
the latter here produced for the ﬂrst tlme) of the

ral and Coral Reefs, Pearl and Pen.rl-shell. Blche-de-
Mer, other Fishing Industries, and the Marine Fauna of
the Australian Great Barrier Reglon W Suville

ent. 16 Chromo plsates and 48 plates
type. Super-Royal 4to. Cloth. London,lssa 830 00

Telezrnpluc Connections,
ethods in ruplex Telegraphy ’l‘horn
nnd ‘Willis H. Jones. One oblong volume. Clo h.

69
pages, 20 plates, col 0

cneressssssspantatretsiane oot .

PREBE.

Our entirely new Catalogue of Scientific and Techni-
cal Books, containing over 3,000 titles, and embracing
more than 300 different subjects, with Authors’ Index,
will be matled free on application to any address in
the world. Address

MUNN & CO.,

Publishers of the “Scnent@ﬁc‘ﬁmncan,
361 Br?uway. New“York.
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Woverfisements.

ORDINARY RATES.

Inside Page, each insertion, - 75 centsa line
Back Page, each insertion, - $1.00 a line

§¥~ For somé classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line —about e ht
words pet lme. Thlsl:lrgtioep:hoergs the width of the 1

ate type. Engravings may head adve!-

tlsements a.t, the same rate per agate line, by measure-
e_letter press. Advertiselments must be
early as

week’s 1ssue.¢-; i,(
OOLD FORGED PRODUCT.

“Rogcers’ Drivs Scrow.”

Patented May 10, Jnly 19, 1887;
uly 10, 1888;
July 19, 1892,

morning to appear in the follo

to get the best shoes i

W. L. Douglas Shoes when next in need.
Free, when shoe dealers cannot supply you. Send for catalogue w:
{ull instructions how to order b F

‘W.L. DOUGLAS, Box 551, Brockton, Magss.

W. L. DOUCLAS
$3 SHOE o.-ic..

Best Calf 8hoe In the World for the Price,

‘W. L. Douglas’ name and price is stamped on the bottom before they
leave the factory to protect you against high prices. ‘Dealers who make
the price on unstamped shoeés to suit themselves,charge from $4 to $5 for
shoes of the same quality as W, L. Douglas $3.00 Shoe. If you wish

F'ox

in quality for your money it will pay you to examine
Sent by mail, Posts;

mai,

It will turn like a screw
into wood when driven
with a hammer, and
will not break the
fibers of the
wood.

It is
cheaper than
& COmmon screw,
and, being cold forg-
ed, the entire surface
has a metallic skin.

For applying steps to Elec-
tric Light Poles, it has no supe-
rior.

8™ Sendfor samples to

AMERICAN SCREW CO.
PROVIDENCE, R. 1.

SINTZ GAS ENGINE CO.

GRAND RAPIDS, MICH,

Manufacturers of the Sintz Sta-
tionary and Marine Gas and

Gasoline Engines. Especially
dapted for Boats and Klectric

ghting. 8 with manufac-
tured or natural gas— Boats and

launches. Prices within the reach
of all. g‘ Send for Catalogue.
ention this paper.

Parsuns Horological Institute.
earn the Watch Trade

Engraving and Jewelry Work.
PARSONS, IDE & CO: &5 Circular free.
302 Bradley Ave., PEORIA, ILL.

ELECTRO MOTOR, SIMPLE, HOW TO
make. By Q.M. Hopkins.—Deseri) of a small electro
motor devised and constructed with & view to assisting
amateurs to make a motor wnich might be driven with
sdvantage by a current derived from a battery, and
which would have sutlicient power to operate a foot
lat.he or any machine requiring not over one man power.

ith 11 . _Contained in SCIKNTIFIC AMENICAN
SUPPLE'MI- 7. No. 641. Price 10 cents. To be had at

this ottice and from all newsdealers.

THOMPSON INPROYED INDICATOR

Manufactured solely by .

Amerwan Steam Gange (s.
5,000 IN. USE.

Adopted by the U. S. Navy
on all the government
- eruisers- and gun<
boats to be built.

A180 Manufacturers of
POP SAFETY
VALVES,

STEAM PRESSURE GAUGES, ETC.
34 Chardon Street, Boston, Mass.

S cientific fook (jatalogue &

RECENTLY PUBLISHED,

Our new catalogue containing over 108 pages, includ-
ing works ou more than fifty different subjects. Will be
mailed free to any address on application.

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

EASDLINE ENGINES. | £
Stafionary & Portable

ALL SIZES.

Dwarfs in size and
Giants in Strength,
Costs only 10 cents a Day
per H. P. to run them, &
scarcely any attention.
EVERY EXGINE GUARANTLED
‘Write for particulars
and testimonials.
THE VANDUZEN GAS &

GASOLINE ENGINE co
CINNATI,

< CIN
Mention this paper when you write.

ATENTS!

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
}nenlts. nngo to act as Solicitors of Patente
nvent
ln this line of business they have had forw-ﬁve uem’f A
ecverience, and NDOW- have nunequaled facilities for
preparation of Paten Dra
orY ion of Applications for
Sta Canada, and Foreign.Coun
& Co. also attend to the preparation of Cavea.te, Copy-
richts for Books, Reissues, Assignments, and
Reports on Infri ts of Patents. All business in~

$6 00

KODAKS.:

Eastman Kodak Company,

§ Sorire.}
AEE“'S WANTED . FINE TOOLS v EeRysygp
anioaz. C.HBESLY & CO.

AND AGENCY,

CHICAGO, ILLUS.A.—

9(t05011 P. THE

Motor of 19” Century

Can be used any place, to do any
work, and by any one. No Boil-
ot N? Eire| NoSteami No
shes! No u:,%es o Engi-
neer! A perfectly safe Motor
forall places and pu
of opemtmn about one cent an
hour ro each mdtcaterl ho'rse 'pcm)-

CHA(;(TER GAS ENGINE C0.

Box H8. Sterling, 111,

es. Cost

le(;“. Rmnn.ﬂ'i,
BIMPLICITY, SAYETY. l

Gold and Silver Watehes, Bie;
Trlqelu‘v uns and Plstols, rd
T 3y m.r‘-::’lhﬂ Topa,
Sowl Machines, f:g.u, Csder Mills,
werl, l‘ood lilll, itoves, Kotiles, Bone Mills,
httcr Presses,  Jack Serews, ] Anvils,  HsyCutters,
Press B Copy Books, ¥ Drills, Plows,
Lawn Mowers, Coffee Mills, Lsthes, Benders, Dump!
Corn Shellers, Hand Carts, Bera) Wire Fence,
Fan: Mills, Wringers, E A nes, Ilwll',, Steel Sinks,
Crow BHars, Bolle '00]
Hay, Stoek::'ilmtor, ] mt:;MMMr 8
Send free Catal And see how fo save‘Money,
181 8o, Jefferson 8t., O

AGO BOALE CO., Chicago, I}

$100.00 |

Rochester, N. Y. :

CHOLERA : EPIDEMIOLOGY OF.—
By Dr. G. Archie Stockwell. An interesting and valu-
able pa.pecvon the dissemination of the Asiatic Cholera,
showing what does and what does not spread the dis-
ease. Contgggi in SCIENTIPIC AMERICAN SUPPLE-
Mmm‘. Price 10 cents. To be had at this
office

and from all newsdealers.
(13
‘0TTO”

GAS AND GASOLINE
ENGINES.

3$t0100 h.p. Can
beused in cities or
in countryindepen-

dent of gas works
q or gas ines.
No Boiler
OVER No Danger,
30,000 SOLD No Engineer.

OTTO GAS ENGINE WOBKB, PHILADELPHIA,

[SepTEMBER 9, 1803

OILERS & MACHINE TOOL.S,
mplet,e outfits furnished. Send fzyr n-
W. P. DAVIS, Rochester,

Ths American Bell Teleohons Eompany

125 MILK 8T., BOSTON, MASS.

This Company owns the Letters Patent
No. 186,787, granted to Alexander Graham
Bell, January 30, 1877, the scope of which
has been defined by the Supreme Court of
the United States in the following terms :

“The patent itself is for the mechan-
ical structure of an electric telephone to
be used to produce the electrical action
on which the first patent rests. The third
claim is for the use in such instruments
of a diaphragm, made of a plate of iron
or steel, or other material capable of in-
ductive action; the fifth, of a permanent
magnet constructed as described, with a
coil upon the end or ends nearest the
plate; the sixth, of a sounding box as de-
scribed; the seventh, of a speaking or
hearing tube as described for conveying
the sounds: and the eighth, of a perma-
nent magnet and plate combined. The
claim is not for these several things in
and of themselves, but for an elegtric tel-
ephone in the construction of which these
things or any of them are used.”

This Company also owns Letters Pa-
tent No. 463,569, granted to Emile Ber-
liner, November 17, 1891, for a Combined
Telegraph and Telephone; and eontrols
Letters Patent No. 474,231, granted to
Thomas A. Edison, May 3, 1892, for a
Speaking Telegraph, which cover funda-
mental inventions and embrace all forms
of microphone transmitters and of car-
bon telephones.

cuami&l)p.

; 'onlv paat suppliedin colors which has given
‘a 4 sammommmdnuumm.

ALL .
ORDINARY
\rs HADES..

swew YorK )Jmszv arv T cnicago

\pHILADELPHIA  .BOSTON LONDON,

SCIENTIFIC AMERICAN DYNAMO.
Descrlption of a plain shunt-wound dynamo of simple
mstruction, capable of sugplylng a current of from 60
to75 110-volt incandescent lamps, or of being used as a
31 motor. This machine was constructed especially
for e benefit of the readers of the Scientific American,
b‘y . W. 8. Bishop, of New Ha Conn. It 18 de-
gned to meet the wxmts of mechanics and unateurs

desire to €O ct a simple dynamo for their o
use, but who do care t0 enter into the subjact sci
tifically. With 244 trations Contained in ‘wnmﬂnq
AMERICAN ‘UPP’LEMENT No.865. Price 10 To

be had at this officé and from all n;wadeaiers

SYLPH CYCLES 2oy

Pneumatics not enough ; springs
L. necesn.ryforcom m-t&u.fety
g ‘VI Sylph spring frame saves
i muscle & nerves & is perfec-
, \f. tion, Allusersdelighted. Ine
vestiga.te.
301b,

‘Wealso makea
Bon.e-unrea t.v e Co,. Mfrs. 16 G st.,Peoria,Ill.

ASTRONOMY

Poole Bros. Celestial Planisphere and
Celestial Handbook just published.
For descriptive cipenlar address
POOLE BROS., CHICAGO, ILL:

The McCONNELL

Germ Proof Filters

REMOVE MICROBES
' ~—AND—
All Kinds of Disease Germs.
Is a Fiiter and Cooler Combined..
The ice as it melts 15 filtered.
No other gravity fitter does this.

The McConnell Filter Co.

POLAR ELECTRIC.

BUFFALO, N. Y. 1

STEVENS PATENT SPRING DIVIDERS
%nlmll,

ng Calipers and Dia
es, Depth Gauzes.
s ABMS

g P & TEV Chenas Fal 'l‘w Cco.,

GATES ROCK & ORE BREAKER
Capacity up to 200 tons per bour,

Has produced more ballast, road
metal, and broken more ore t!
all other Breaxe s combined

Builders of High Grade
Machinery. Send for Catalogu

!llning

CGATES IRON WORKS
30 C So, Clinton St.. Lhicnzo
136 C, Liberty Btreet, New York,

287 C

LIFE SAVING DEVICES.— A COL-

lection of suggestions of devices for comm unicating be
tween the 8 %re and stranded vessels, offered to the
T.ondon Da'a Graphic by various correspondents. With
lwillustmtmns Contained in S(:mN'rmc AluchN
Snppwnmn'r. Nos. S48, 8 gsz,
1, 862, 864. 869, 71, 814 nnd x4,

a8 10 cent.s each, or $1.30 for the series. To be had
at this office and from all newsdealers.

' lnranknn St.. Boston, Mass

ngemen
trusted to them is done wlth special care and p
ness, On very reasonsable
A pamf‘:lhlet sent free of cbmg
taini 11 lm'onnntwn about

on application, con-
ents and how to pro-

cure them; ons oouoeming Labels, Copyrights,
Designs, ﬁatmt -Appeals, Reissues, Infringemen

lA,ssxgl&!’lents. Re; Cases. . Hinte on the sale of
aten

We also free of charge, a Synopsis of Foreign Pa-
send, A Y

tent Laws, showing and method of securing

Patents in all the principsl oountries of the world.
MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—Nos. 622 and 64 F Street, Pa-
cific Building, Tth Street, Washington, D, C.

ELECTRIC

Our exhibit in Electricity Bwilding is the -onl
Work at the WORLD’S FAIR.
& Write

complete exhibit of the application of Electriolt
[ Endneer or Mechunlc [)
J Wi 's Fair

* MOTORS

to Power
ould fail to visit it
orld’

G-ENBRAL EIIEOTRIO COMPANY.

DISTRICT OFFICES:

4 Broad Street..........cccoeevee ceeienennnn.
173 and 175 Adams Street

kifth and Race Streets

wqultable Bullding.....

All businees outside the U. 8, tranuotod by Thomson-Houston International mectrlo Co. 44 Broad St. New York

. 8m anclsoo. Cal.
8.
Pa.

Bos!
mdelphl
8t. inn,

Paul,

hington, D. C.

© 1893 SCIENTIFIC AMERICAN, INC.

“IMPROVEMENT THE ORDER OF THE AGE.” ® —

Th s th P T t g & ESTARBRLISHED 184535.

e ami remier Typewriter = |tuemost popular Solentific Paper in the World
Embodies the most Progressive Mechanical Principles. : §' Ouly 83.00 a Year, Including Postage.

All the Essential Features Greatly Perfected. Weekly—32 Numbers n Year.
Pertect and Pe";‘:’g;: ﬁm}g"“&n d Nearly Silent. &| This widely circulated and splendidly illustrated
All type cleaned in Ten Seconds without Soiling the Esndﬂ.y ) § E:'ep:' is pul:)l:s‘):ed 'eemkg;m%iz;z’?l“ "’:’;ﬁ;‘::;
The Smith Premier Typewriter Co., Syracuse, N. Y., U. 8. A. .§ oﬂmm"a‘m"’“’n"g‘:‘m now fnventions and discoveries,
We have 20 branch offices in the principai cities throughout the United States. & | repr Works, 8 Machinery,
- ca New Inv Novalﬂas in Mechanics. Manufactures,

Chemiatry, Meotricity Telegraphy, Photography, Archi~
cture, Ay re, ‘Horticulture, Natural History,
etc. Compiete list of patents each week.

Terms of Subscription.—One copy of ths SCTEN-
T1#1C AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.60; three months, $1.00.

Clubs.—Bpecial rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

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

THE

Scientific  Dmervican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
and fed with translated descriptions. THE
SCIENT1FIC AMERICAN SUPPLEMENT is published week-
1y, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing ‘Biology, Geology. Mineralogy, Natural
History, Geography, Archsology, Astronomy -Chemis-
try, Electricity; Light, Heat, Mechanical Engi
Steam and Railway Engineering, Mining, 8hip Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

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

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

MUNN & CO.. 361 Broadway, New York.

ilding  Editi
Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION i8 issued monthly. $2.50 a year.
Single copies, 256 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine of Architecture,
richly adorned with elegant piates in coiors, and with
otl;er fine engravings; illustrating the most interesting
exmnples of modern architectural construction and

" | allled subjecys.

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

The eleggnoe and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

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

PRIN TIN G INKS.

S OENBON & 008 TN, Bt o oo
‘ent) L011
phia, and 47 Rose St.,opp. Dusne, New York






