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“GASOCUTION.”

The editorial in your issue of November 18, on
‘“ Death by Gas Asphyxiation,” prompts me to suggest
a question which has often occurred to me, as it doubt-
less has to others, why this would not be the best
method of executing the death penalty upon criminals.
Hanging is shocking to the finer sensibilities of man-
kind, and ‘‘electrocution” is not considered by many

- acid gas would be free from every objection that could

. be brought against either of the methods named. For
instance, let a cell be constructed which, to a certain
height, would be gas tight. The upper portion could

nary purposes. All that the prisoner would need to
know would be that he entered that cell never to come
out alive ; and when reclining upon his couch the gas
.could be turned in till it enveloped the sleeper, who,
'without waking, would pass quietly away. Or, if it be
"desirable to let the prisoner know when he is to be ex-
Iecut,ed, he could be confined upon his couch or chair
‘and the gas introduced, which would not reveal its
fatal presence till it reached the requisite height, when,
as you show, the person would instantly become un-
conscious, and soon cease to live. Then, by soine sim-
ple process, the gas could be exhausted from the cell
jand the body removed. In this case the death would
be painless and absolutely sure. The process would be
‘ free from all sensationalism or ghastly accompani-
ments. It would require no expensive plant, machin-
'ery, or operators, and would be in harmony with the
highest dictates of humanity. Is it notatleast worthy
of consideration ? URIAH SMITH.

[The system of inflicting death by electrocution is un-
doubtedly successful, but none the less is an absurdity as
regards expense and complication of apparatus. When

we consider that the puncture of a needle can Kkill, the -
iuseof an expensive electric plant for the purpose seems .

unnecessary. The execution by carbonic acid gas, in
the style of ‘ Armadale,” is also clumsy, as a great
quantlty would be required to fill a room to the
But by the nse of illuminating gas
-one or two cubic feet would do the deed. A simple tin
box could be placed over the criminal’s head and gas
could be turned into it. In a few minutes painless
death, without mutilation, would ensue. The method
would be certain, and the apparatus would cost little.
Death would not be instantaneous, but it is question-
. able if society does not carry its philanthropy too far
‘in itsefforts to provide euthanasia for brutal murderers.
—EDb.]

THE WRECK OF THE LOUISE H. RANDALL,

I The past week has witnessed a scene enacted on the
‘shore of Long Island which brought near to our doors
the battle of human life with the elements, and which,
after long agony of suspense and suffering, ended
happily. We allude to the wreck of the schooner
Louise H. Randall. Carrying a heavy cargo and
caught in a gale off the inhospitable shoals of the
southern shore of Long Island, she grounded. She
was at once seen some six hundred yards distant from

shore, and the life savers began to congregate on the’

| beach near her. The first thing to be done in such a
i case is to get a boat to the wreck. The use of the life.
| boat is preferred to the breeches buoy when it can be|
used. But, after repeated and desperate efforts, the
attempts to get a boat offshore were abandoned as
| useless. The wrecked vessel meanwhile lay in full
sight of the shore, with hull immersed and her crew
land officers with the captain’s wife fastened in the
masts and rigging. What their thoughts must have
been as they saw the crowd on the shore and no boat
putting off can be imagined.

The mortars and life lines were next tried. and shot
after shot was discharged all falling short or missing the
vessel, except two. These fell across the hull only to
be cut by the wire rigging. In face of the galeand dis-
tance of the vessel fromshore, the Federal Life Saving
Service washelpless. Private assistance had to be in-
voked. Thepowerfulseagoing tug of a wrecking com-
pany was dispatched from New York, eight hours dis-
tant, and reached the scenein time to rescue the un-
fortunates, who for a day and a night had been ex-
posed to the sea and wind on the masts of the sunkeén
vessel. Had the wreck occurred in January or Feb-
ruary, probably all would have been lost. Human in-
genuity and the philanthropiec spirit of agreatgovern-
ment proved unable to throw a half inch rope over a
vessel in plain sight off a level sand beach. A number
of life saving crews were assembled, but they could do
nothing.

Our life saving service is admirable in many respects.
Its use of light surf boats in place of the heavy life
boats used in England is characteristic. The English
type could not be launched from our sand beaches.
The same thing operates against the use of steam life
boats. But where a coast is so notoriously unsafe as
that bordering on the bay of New York, it would seem
possible for the life saving department to maintain a
steamer ready for instant call to the relief of a dis-
tressed vessel, anywhere from Montauk Point to
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as altogether satisfactory ; but execution by carbonic .

be freely ventilated, so that it coul! be used for ordi- .

Barnegat, It would a.lso seem possible for more pow-
erful line-throwing apparatus to be provided.

Another striking feature may be noticed. Life sav-
ing operations are always operated from the shore.
But would it not be possible for a ship to do something
herself ? The use of drags to carry a line to shore has
been proposed, and Professor Davis' kite gives some
suggestion to the shipwrecked. When a captain finds
his ship going ashore, if he could but secure enough
i light line, it should be a simple matter to rig up some
kind of a float which would, under the influence
of the wind and “send ” of the breakers’ crests, carry
the end of the line ashore. This would give the
necessary facilities for carrying out a breeches buoy
tackle. In the accounts of the wreck it issaid that
even the empty donkey boiler was carried ashore.
This would have had power tocarry the end of a
heavy rope on shore had a long enough one been at
hand. Life and death hinged upon getting a line
across six hundred yards of water, and it could not be
done.

The account of the wreck and rescue reads like a ro-
mance in every detail. The work of the life saving
crews was heroic, if ineffectual. But it should have
been effectual.

——tlil— - B —
Manufacture of ¢ God? DMoney in China.

A correspondent of the North China Herald, writ-
ing from the interior of Kiangsu province, mentions
that one of the industries there is the manufacture
of mock money for offering to the dead. Formerly
the Chinese burnt sham paper money, but in these
days of enlightenment and foreign intercourse the
natives of Soongkong, Hangchow, and other places
have come to the conclusion that dollars are more
.handy to the ghosts than clumsy paper money.
.Hence they now to a great extent supply their an-
cestors and departed friends with mock dollars. These
are only half the size of real dollars, but there ap-
pears to be no more harm in cheating the dead than
there is in cheating the living. Besides, the de-
ceased are not supposed to know the difference, for
many of them departed this life before silver dollars
were imported into China. A hundred mock Carolus
dollars, done up in boxes, are sold for 34 cash.
The operation of making this money is interesting.
First of all there are blocks of tin which are melted
down and then poured between boards lined with
Chinese paper, and when the upper board is pressed
down on the lower, a thickness of tin remains. This
Iis next cut up into strips four inches long, one wide,
‘and an eighth of an inch thick. Some ten of these
strips are placed evenly together, one on top of the
other, and one end is held between the fingers, when
the workman proceeds to hammer them out till he has
beaten them so fine that they are now three feet long
and a foot broad, and so thin that they are not thicker
than the thinnest paper. This is next pasted on
common cardboard, which is then cut with a punching
machine to the size of half dollars, and this having
1been done, a boy takes the cut-out pieces in hand and
with two dies, one representing the one side and the
other the reverse, hammers impressions of dollars on
them, and the money is ready for use.

Another very curious instance of the practice of
cheating the gods is recorded in the same journal, but
| from quite a ldifferent part. of the country. It appears
that districts of the Anhui province have lately been
ravaged by an epidemic, so that in many places the

people were unable to attend to the harvesting of the
icrops. An attempt was then made to deceive the gods
by * playing at”’New Year’stDay, and pretending that
September 1 was the first day of the new year. Every
preparation for celebrating the bogus new year was
made, such as burning fire crackers and pasting happy
sentences in red paperon the doors. The object was
to make the god of sickness think that he had made a
mistake in the seasons and had erred in bringing an
epidemic on the people at a time when no epidemics
in the course of nature should appear. As any action
contrary to nature done by the gods is liable to
punishment by the King of Heaven, the actors in this
farce thought that the god of sicknesswould gather
his evil spirits back to him for fear of the displeasure
of his superior divinity. This child’s play received
the permission and co-operation of the local authori-
ties, but so far no visible effects for the better are ap-
parent.

-

Recruits of the American Army.

The Army and Navy Journal says: Of the nearly
10,000 men enlisted in the army during the past year,
seven placed themselves on record as lawyers, three as
dentists, two as chemists, thirty-nine as druggists, six
as newspaper men, eight as civil engineers and sur-
veyors, two each as actors and artists, fouras draughts-
men, and sixty-two as school teachers. Twenty-six
students entered, thirty-nine salesmen, thirteen photo-
graphers, and one doctor. One music teacher and a
piano tuner were accepted, and are now in service;
carpenters numbered 204; painters, 106; cooks, 108
machinists, 106; butchers, 104 ; printers, 95; and bak-

ers, 91. Of 8 who gave no occupation, 78 were
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Indians and 8 white men, and of the 2,240 laborers en-

listed 13 were Indians. Farmers numbered nearly
1,200; clerks, 377; farriers, 16; blacksmiths 96 ; team-
sters, drivers, and coachmen, 376; horsemen, 2 ; horse
trainers, 3; liverymen, 2; jockeys, 2; ridingteacher, 1;
and hostlers and grooms, 92. The bookkeepers were
52 in number ; stenographers, 7; hotel clerks, 3; type-
writers, 2; and shipping clerk, 1. There were besides
86 tailors, 77 miners, 78 barbers, 756 engineers, 74 shoe-
magkers, and 69 sailors.

P

Solar Cautery as a Remedial Agent.

We give a brief abstract from an article on this sub-
ject, by Dr. A. V. Thayer, published in the Pacific
Medical Journal.

During a practice of more thana quarter of a century
I have found no caustic or cautery to compare with
solar heat in its beneficial results. Unlike other caus-
tics, it can beapplied with perfect safety upon the most
delicate tissues, and is at all times under the control of
the operator. It has other advantages—the system
receives this treatment kindly. The irritation and
inflammation following its application is surprisingly
slight and of short duration. Another point in its
favor, the pain subsides immediately upon the removal
of the lens. I have burned the skin of nearlythe
whole of one side of the face at one sitting, destroying
the cuticle; within five minutes the burned surfaee
would be free of pain. There is a curative power in
the chemical rays of the sun yet unexplained. I avoid
blistering, carrying the burning beyond this point,
carbonizing the tissue.

In the treatment of morbid or malignant growths
we destroy most fully the morbid products. Upon
this depends the success of the operation. The mor-
bid tissues having less vitality than the normal, suc-
cumb to the cautery before the natural structures
adjoining are injured. This enables us to attack
boldly the malignant or morbid growths without any
fear of injury to the healthy tissues surrounding
them.

In the primary treatment of chancre, or chancroid,
this treatment stands unrivaled. Within the space of
two minutes the infectious chancroid, or the true
Hunterian chancre, is deprived of its contagion and
changed to a simple ulcer. Hemerrhoidal tumors,
when external to the sphincter, are bodily destroyed,
and the part heals without unpleasant symptoms.
Indolent ulcers of long standing take on new life
after the application of solar heat. In the course of a
few days healthy granulations appear, which continue
to a favorable termination, especially when the general
health is looked after. Granular surfaces which are

inclined to bleed from the slightest touch are changed’

to a healthy state. Hemorrhages from small arterial
or venous vessels are checked almost instantly with
the solar cautery.

Diseases of the skin of a parasitic nature are treated
with marked success. Cases that have withstood the
repeated attacks of the usually preseribed remedies
have succumbed to one or more applications of solar
heat. I believe that the pustules of smallpox can be
aborted, and pitting prevented with this agent.

What seems surprisingly strange to me is the fact
that aremedy of so much curative power and value,
and one so easily utilized, should have remained
unknown to the medical profession so long.

[If medical men were more careful to read the pages
of the SCIENTIFIC AMERICAN with regwlarity, they
would keep themselves posted in respect to the latest
and most valuable medical discoveries. The use of the
solar cautery was the discovery of Augustus Barnes, of
Southington, Conn., was patented by him May 28, 1867,
and described that year in the SCIENTIF1IC AMERICAN.
—ED. S. A.]

The

Pliny, in his voluminous and discursive ‘ Natural
History,” reaches in the 36th book the subject of
building materials. In his omnivorous, predatory and
unsystematic manner, he narrates what architectural
wonders have been accomplished and descants with
philosophic gravity upon the dangerous luxury which
has been fostered by the discoveries of fair and at-
tractive stones. In looking at the unique and attract-
ive slabs of the rose garnet rock (rhodolite) exhibited
at the Lincoln building, New York, under the direction
of Mr. Niven and Mr. Atkinson, the visitor was struck
with a feeling of curiosity as to what the appreciative
Roman historian would have said at this singular and
gay material. In a mottled matrix of yellow and
white, sparsely dotted with irregular areolae of gray,
appear blossoms of pink garnet. In certain lights and
in examples of exceptional excellence, the novelty of
the effect is certainly pleasing and surprising. Pliny
would have rewarded it with his sedate praise, but the
Roman voluptuaries, doubtless, would have adapted
it in their domestic ornamentation, their veneered
walls, their baths and tables, their tesselated pave-
ments, and their columned porticoes. It would seem
well suited for many ornamental purposes to-day. It
varies somewhat in its brilliancy, but the different
tints could be successfully separated and used in dif-

Rose Garnet Rock of DMorelas, Mexico.

ferent connections and for different purposes. This
interesting material is a strong, tough aggregate of
wollastonite, vesuvianite, and garnets, the whole
somewhat penetrated with silica and here and there
holding limestone granules and crevices. The wollas-
tonite, vesuvianite, and essonites (to which grade of
garnet these may be assigned) are frequent associates
in volcanic rocks, and we may confidently conclude
that igneous action has assisted the development of
this triple mineral alliance in this case also. It is a
metamorphic result produced in a limestone region,
assisted by the infiltration of silicious waters. The
garnets afford evidence of growth where in the cut
sections the polygonal rulings reveal their polyhedral
accretion, and in places there are traces of subsequent
alteration in ecrystallized calcite. The quarries are
situated on a hill top about ten miles from Cuautla,in
the state of Morelas, Mexico, and within sight of the
snow-wrapped pinnacle of Popocatapetl.

This stone is in the neighborhood of heavy bodies
of eruptive rock and the agency of heat has effected
the development of these minerals under aqueous con-
ditions which permitted the chemical and physical
separation of thesesilicates. Two hundred and forty
thousand tons of this rock are in sight, and the re-
sources of the locality seem inexhaustible. The stone
has been at last successfully treated so as to secure a
polish, and we think used in connection with a green
stone (serpentine, jade, nephrite, prase, malachite,
ete.), as a border or frame, its beauty would be greatly
enhanced, and that it would present upon walls or in
mantel and table tops a very attractive appearance.
It varies in quality and here, as in all other stones, se-
lection is desirable. In columns the effect is cheerful
and pretty, and in columns of considerable dimensions
and some height, witha granite polish, we could imag-
ine the effect excellent. It will naturally attract atten-
tion, and challenge the criticism and careful scrutiny
of architects, decorators, and builders.

o —

Exposition Items.

The lost and found department at the Exposition
has collected a motley variety of curiosities. There
have been an average of two hundred articles lost
each day of the Exposition and only one-half of these
have been returned. One would suppose that um-
brellas would constitute a larger part of this collection,
but women’s handbags take the lead, and these bags
contain almost everything, from a piece of chewing
gum to rolls of billsand railroad tickets, but unfortu-
nately no name or address by which the owner can be
identified. Visitors have not neglected to leave um-
brellas, as about two thousand still remain uncalled
for. The number of wraps that have been found
would supply a good sized second hand clothing estab-
lishment, and in variety of cut and cost of material
they would give points to any clothing establishment
in the country. Most of the wraps are women’s wear,
but men have net been any too careful in forgetting
their overcoats. Quite a number of watches have
been reported as lost. but the number reported found
has been small. Many lunches have strayed away,
which is a surprise, as one would naturally suppose
that such a package would be closely watched. One
of the first curiosities added to the collection was a
clothes wringer. A little later a policeman lost his billy
and a Columbian guard his sword. Evidently the
guard was too much mortified to confess his loss, hut
as his number was on it, it was returned to him. The
Woman’s building has led all buildings in the number
of lost articles and the Art Gallery has been a close
second to it. Now that the Exposition is closed, this
collection of articles will be classified and arranged
and a full list published, so that people who have lost
articles may have opportunity to reclaim them, but
unless this is done within a certain time, an auction
room will take possession of everything.

An exhibit in the Educational Department that
attracted a great deal of attention from teachers is the
method of teaching mathematics as exploited in the
Washington public school at Hackensack, N. J., by
Professor Nelson Haas. The general principles of this |
system were shown in the New Jersey educational ex-
hibit, the foundation idea being to combine the ab-
stract with the concrete, so that the pupil can compre-
hend in a practical way what he is trying todo. In
the primary grades, where children from six to eight
years old are taught the rudiments of mathematics, |
each problem is illustrated by drawing and frequently
coloring the articles referred to. Thus in addition or
subtraction, if certain quantities of apples are to be
added or subtracted, the pupil draws the number of
apples represented. so that he has before his eyes a
practical demonstration of the problem. In the more
advanced grades the pupils are asked to find how
many yards of carpeting of certain widths would be
required to cover a floor, or how much plastering to
cover the walls of a room, and similar practical
problems. Ineach case the room or other subject of
the problem is outlined in a drawing, so as to put be-
fore the eyes of the pupil a natural demonstration of

what is wanted. This system has proved so efficient
that the cadetships in this district of New Jersey for
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both Annapolis and West Point are taken by students

who were educated under this system. The same
principles are carried out in higher mathematics on a
similar plan, so that pupils from fourteen to eighteen
years of age seem to have a clear comprehension of
problems in algebra, trigonometry and even differen-
tial calculus. In this same section there was shown a
system of teaching music by means of picture scales that
attracted a great deal of attention from educators.

Every visitor at the Exposition heard a great deal
about ‘‘fakes™ in Midway Plaisance and no doubt
encountered several of them, but one deception has
just come to light which will disappoint many people.
Probably no character in the Mid way was talked about
more than “Far Away Moses,” who was connected with
the Constantinople bazar. This individual was made
famous by Mark Twain, and nearly every American
who has visited Constantinople since Mark Twain’s
memorable visit has made use of this guide. When
the Constantinople bazar was opened it was heralded
broadcast that ‘“Far Away Moses” was on hand to
receive his old friends and patrons, and scores of these
people have hunted him up. Since the Exposition has
closed it has been discovered that the original ‘ Far
Away Moses ” died some three years ago and that this
counterpart is an individual resembling him, who was
brought to Chicago because of the trade he might
draw because of his name.

A photograph that was shown in the English section
of the Exposition of a pile of 20,000 billiard balls told a
surprising story of the slaughter of elephants to pro-
vide ivory for this one purpose. An average of ten
balls is made from a pair of tusks; thus this pile of
balls represented a slaughter of 2,000 elephants for this
purpose alone.

-t —
Death Rate of Large Cities.

Statistics are given below compiled for the first half
of this year by Secretary Carter, of the Maryland
Board of Health, showing the mortality in various
cities of this country and Europe having a population
of more than 100,000, and they will be found of con-

siderable interest. They are as follows :
Death rate
Population. Deaths. per 1,000.
London.....veveieinneniiiienen. s 5,849,104 55,805 1911
RATIREY VeTe o o o o STETE - - - = oo 2 s's Kolelone 2,424,705 28,675 2361
New YorK...ooovevrnn vivvnnnnnnns 1,801,739 23,856 26-47
Berlin...... . 1,669,124 17,181 2058
Chicago .. 1,458,000 13,590 1895
Vienna . . ..iveiier veieiiean.. 1,435,931 18,005 2507
Philadelphia...ccoveiiiiiees vonnns 1,115,562 12,249 21-9%5
BrOOKIYIYAGTR: = s o/s/o o BTolo « «BTTs) o oFT5 978,394 10,682 2184
St. Loui8.eeuse cov o0 vivviane .n 520,000 4,802 1847
Brussels........... . .cooivun . 488.183 4,359 17-86
Boston......... ..cciiiiieiieienas 487,397 5,816 2388
Baltimore....ooovcvveniniaiiiinas 455,427 4.806 21°10
DUBNRY. oo s o - « sialololsiosisloloslolslots 349,594 4,735 27°05
San Francisco.......coeevvvvuvanens 330,000 3,006 1821
Cincinnati.oe. veveerievivnnennenn, 305,000 3,000 1967
Cleveland...ocovovscioosseccs siass 290,000 2,638 1819
53033005 0000000000 0000000 00000000 200,000 2,361 1628
Pittsburg. ..oooviiiiiiiis civninnn 255,000 2,923 2292
New OrleanB...cocee.cveveeesennss 254,000 3,608 2872
Edinburgh....o.oovevveeeennnnn. ot 267,000 2,57 1922
MIAWAUKEE. ¢ vreennanene vnnnaens 250,000 2,000 16:00
Louisville ... ........cvovuenn 227,000 1,630 14-80
MinneapoliB..oe .ovvecnruens vunnns 209,000 1,004 960
[N 22T 0 BB 0 00 0dB0 00000 960000005 155,000 745 961
Christiania, Norway............... 156,500 1,385 1775
Denver, Colo.....co veveneinnnnnn. 150,000 871 11-61
Rochester, N. Y.... vovveverannnn. 144,834 1,201 1787
Reims, France ............. .. .. 105408 1,503 2862

Gigantic Electrical DMachines for Niagara.

The Cataract Construction Company has recently
awarded to the Westinghouse Electric and Manufactur-
ing Company the contract for building the immense
generators, ete., for the transmission plant at the Falls.

The machines are to be built from designs prepared
by Messrs. Coleman Sellers and George Forbes, the
engineers of the Cataract Company, and will be many
times larger, Electricity says, than any that have been
built heretofore.

The apparatus will be built in units of 5,000 horse
power. The revolving field of the generators is to be
constructed with inwardly projecting poles, and will
revolve in a horizontal plane, being mounted upon the
vertical shaft of the turbine. The contract covers
three dynamos of 5,000 h. p. each.

The weight of the shaft, turbine and armature is to
be carried by theupward pressure of the water columns_
producing the heads for the turbines. The electro-
motive force generated will be 2,000 to 2,400 volts, and
will be increased by step-up transformers for long dis-
tance transmission and lowered by reducing trans-
formers for distribution. The motors will be the two-
phase Tesla motors, which have been found to be well
adapted for power purposes. The system adapts itself
readily to the use of motor generators or rotary trans-
formers, so that it is possible to develop either single-
phase alternating currents or continuouscurrents of any
desired electromotive force as may be required for the
uses of individual customers.

The chief officers of the Cataract Construction Com-
pany are: Edward D. Adams, president, Francis E.
Stetson, Edward A. Wickes, Wm. B. Rankin and Dr.
Coleman Sellers as engineer, with Prof. George Forbes,
of Londen, as consulting engineer.
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AN IMPROVED NUT LOCK.

This nut lock is especially adapted for securing the
fish plates upon railroad rails and other similar uses.
It has been patented by Messrs. Joseph Harmon and
George W. Faber, of Fergus Falls, Minn. Fig. 1 shows
the application of the device, Fig. 2 being an end view
representing the nut engaging the bolt, and Fig. 3
showing it disengaged, while Fig. 4 is a key used to re-
lease the lock. In one corner of the nut is secured one
end of a piece of spring wire, as shown in Fig. 1, the
other end of the wire being bent at a right angle to lie
against the outer side of the nut and form a-locking
limb, pointed and slightly curved near its'end. In the
bottom of the spiral track of the bolt thread are a num-
ber of cupped in-
dentations,adapt-
ed to be readily
engaged by the
pointed end of the
locking limb, the
latter springing
sufficiently to per-
mit the nut to
move freely as it
is screwed upon
the bolt body. but
preventing back-
ward movement
of the nut by its
engagement with
one of the inden-
tations. To disengagethe springlocking limb from the
bolt, the key is placed on an adjacent post in the end
wall of the nut, and the turning of the key springs the
locking limb away from the bolt, one key serving for
use with any number of similar nut locks.

HARMON & FABER'S NUT LOCK.

A Successful Storage RBattery Electric Car.

At Oneida, N. Y. they have a street car propelled
by storage batteries made by the Syracuse Storage
Battery Company. The total run on one charge of
the batteries was 125 miles. The car makes daily from
64 to 90 miles without a break in the service. The 125
mile run was made on a seven hour charge. There are
96 cells used in the car. The motor is a single 30 horse
power Rae type, with truck made by the MecGuire
Company, of Chicago. The motor and truck were pur-
chased of the Detroit Electrical Company. The motor
is wound for 190 volts. The voltage of the 96 cells at
the start of the 117 mile trip was 204 ; at the end, 192
volts, a loss of only 12 volts in a day’s trip. The caris
lighted from a bank of 24 cells with 48 volt incan-
descent lamps.

A PNEUMATIC VENTILATOR.

This improvement, patented by Mr. William R.
Macdonald, of Allegheny, Pa., comprises a main ven-
tilating flue containing within itself auxiliary vertical
tubes, having elbows at right angle connections at
various levels, forming inlets for the tubes at the sides
of the main flue, there being a heater within. or con-
tiguous to the main flue. Fig. 1 shows the lower part
of such a main flue, provided with a heater and fire-
box, Fig. 2 being a plain view, and Fig. 3 a sectional
side elevation representing the air inlets as the appara-
tus would be arranged for the different floors of a
building. The lower tubes, from the hot air generator,
discharge a powerful upward blast of heated air
against and around the tubes projecting into the main
flue next above it, the second set of tubes in like man-
ner discharging just below the tubes entering the main
flue at a higher level, as shown in Fig. 3, thearrows in-
dicating the direction of the air currents. With this
arrangement all air entering the main flue is heated
before its discharge into the flue, thus adding tothe
velocity of the upward current, and creating a draught
which forms a most efficient means of ventilation, the
inlets for the exhausts being placed where it may
be most convenient, or in proximity to any particular
location, where it may be most necessary to insure a
constant circulation of air.

_— e
WORK ON THE SEWERS OF PARIS.

The administration is at this moment putting in ex-
ecution with great activity the realization of the pro-
gramme of the cleansing of the city of Paris through
the application of the fout a l’egout. Afterlong studies
of various systems, it is, as well known, the one recom-
mended by the late Mr. Durand-Claye that finally tri-
umphed. It consists in purifying the sewage water by
the action of a permeable soil combined with the vege-
tation. The sewage water begins by filtering com-
pletely in traversing the superficial strata of the soil
Then the dissolved organic matter descends through
the strata of the subsoil, where it comes into intimate
contact with the oxygen of the air, which fills the in-
terstices between the solid molecules.

It was at Gennevilliers, near Paris, that the first expe-
riments were made, and pursued upon quite a vast scale.
It was found therein that 15 grains of sewage water
contain 20,000 microgerms, while the same 15 grains of
water making its exit from the drains of the irrigation
grounds contain no more than 12. This encouraging
result served as a base for the generalization of thesys-
tem that is operating at this moment. The grounds
of the peninsula of Gennevilliers comprise 1,600 acres
\of irrigatable and absorbent superficies. They are re-

ceiving and purifying at present 5,280,000 cubic feet of
water a day, that is to say, a little more than a third
of the production of the city of Paris, which is about
14,784,000 cubic feet a day. The 9,504,000 cubic feet ex-
cess are thrown into the Seine, and this figure can only
increase. It, therefore, became necessary to seek new
absorbing grounds in the vicinity of the capital. After
a profound geological and agricultural inquiry, they
were found at Acheres, at Mery-sur-Oise and at Meu-
lon.

The absorbing grounds of Acheres have a surface of

MACDONALD'S PNEUMATIC VENTILATOR.

about 1,600 acres. It was a question in the first place
of forcing to them the 9,504,000 cubic feet of sewage
water that the Gennevilliers peninsula cannot absorb.
To this effect there is under construction at the present
moment a lifting plant, comprising four engines of
1,000 horse power as a whole, which will be doubled in
the future when it becomes a question of the irriga-
tion of Mery-sur-Oise and Meulon.

The sewage water, lifted to a height of 16 feet, will
be forced into a siphon passing to Asnieres under the
bed of the Seine, at the issue of which an aqueduct
will lead it to the relay works of Colombes, near Paris.
There a large plant comprising four engines and devel-
oping 6,000 horse power will lift the water to the sum-
mit of the hill of Argenteuil. Here they will empty
into two conduits six feet in diameter crossing the
Seine at Argenteuil upon an aqueduct bridge.

Starting from Argenteuil, the sewage water will de-
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PARIS SEWERAGE—SUBMERSION OF A SIPHON AT HERBLAY.
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scend through a simple difference of level into a gallery
10 feet in diameter, calculated to discharge double the
present production of Paris in liquid manure. It is
from this gallery that branches the derivation de-
signed to fertilize the plain of Acheres. It crosses the
Seine at Herblay through a siphon, whose construc-
tion and putting in place we shall deseribe. This

siphon, for which a series of timberpiers was previous-
ly constructed, was submerged during the first week of
October.

It consists of two iron plate pipes ¥ inch in thick-
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A DIGGING MACHINE TO DEEPEN CHANNELS, ETC,

This machine, when submerged and dragged along
the bottom of a waterway, digs into and carriesup the
sand, etc., permitting the raised material to be floated
away by the current. It has been patented by Eliza
J. Bentinck and Julia A. Renner, of Galveston,
Texas.

In a suitably made frame, connected by brackets
with a chain leading to a boat, or other means of pull-
ing the machine, is journaled a shaft carrying drive

wheels and a drum, both the wheels and the drum
having shovels arranged
about their periphery. The
drum is hollow, and when
empty floats upon the water,
in which condition it is most
easily moved to the place
where the work is to be done,
the device sinking en the re-
moval of a plug, which allows
the drum to fill with water.
By means of a pinion on the
shaft, an idler, and a gear on
the innerrim of the drum, the
latter is driven in a direction
opposite to that in which the
drive wheels travel. Itis de-
signed that the drum shall be
ten feet in diameter and carry
about 200 shovels, each cap-
able of lifting about a cubic
toot of material, so that each
revolution of the drum will

BENTINCK & RENNER'S DIGGING MACHINE.

ness, spaced externally 20 inches apart and connected
at every 10 feet by interties. Each pipe consists of
two oblique parts and of a straight part 520 feet in
length. The total length between perpendiculars of
the siphon thus constituted is 660 feet.

A complete siphon thus constructed weighs about
250 tons, and the putting of it in place is not easy. It
was uecessary to effect it in an interval of only three
days’ stoppage of navigation. Engineer Lannay suc-
ceeded in doing it with the co-operation of Messrs. Le
Blanc & Marcadet, the contractors.

Our engineers had in truth some previous analogous
examples. One of the best known is the siphon of the
Isle of Saint Louis, laid in September, 1890, and which
enpties into the great collector of the right bank of
the Seine the sewage waterof the left bank which was
formerly thrown into the river throughnine discharges
opening in the two arms that encircle theisland. The
siphon of the Isle of Saint Louis was but 345 feet in
length, and yet the laying of it furnished usefuldatafor
the execution of the special work under consideration.

The laying of the Herblay siphon was done in a
transverse excavation 13 feet in width, made by a
dredger in the bed of the Seine and carefully leveled
with beton. The siphon was carefully let down into
the excavation and the latter was then covered with
beton, so that nothing should interrupt the very busy
navigation going on above.

Each branch of the siphon is composed of iron plate
sections connected and riveted end to end, at first in
groups of four at the works, and then one to the other
upon the field of operations.

Before the operation, the tubes asa whole rested
upon nine timber piers planted at right angles with
the bank. The two extremities having been perfectly
closed with plugs, there was thus formed a true float
that it sufficed to allow to glide intothe water, just as
a ship is launched by lifting it with jack screws.

The tubes being afloat, they were led across the river
exactly in the transverse direction of the excavation
previously marked out. Then they were seized between
three frames forming slides and designed to guide them
to the bottom. The submersion was effected by charg-
ing the two siphons with rails laid upon the cross
pieces that connected the two tubes. These rails were
removed by divers after the termination of the opera-
tion.

It was not until after the putting of the pipesin
place that the water was allowed to enter them, for
the introduction of it before this would have sufficed
to sink them to the bottom, and eddies and displace-
ments might have been produced that would have in_
terfered with the precision of the operation.

Before the siphon was put in place, and while it was
still out of water on the field of operations, it was tested
in the first place at a pressure of six atmospheres, in
order to make sure that it presented no leak or de-
fect.

Such, in brief, is a description of the operation of
which the accompanying engraving, from L’1lustra-
tion, gives the general aspect.

THE Suez Canal, the greatest work of marine en-
gineering, is eighty-eight miles long, and reduces the
distance from England to India from 11,379 miles to
7,628 miles.

" carry up some seven to eight
cubic yards of sand or mud,
thus rapidly and effectively

deepening channels or removing sandbars at the

mouths of rivers, ete.
S e —
AN IMPROVED RECORDING THERMOMETER.

The instrument shown in the illustration indicates
and records the slightest variations in temperature.
The record is made on a paper chart carried by a disk,
the chart containing fourteen divisions divided into
hours for each day and night, and the disk being ro-
tated by a fine eight-day spring clock movement. This
thermometer is made with the following ranges Fahren-
heit, according to the purpose for which the instru-
ment is to be used : From 50° below zero to 80° above;
from 20° below zero to 110° above; from -4 70’ to 200°,
and from .0° to 260°. The clock is fastened to an iron
frame constituting the backbone of the instrument, A
being the clock arbor, C the clock box, and W W wind-
ing arbors. D is the ink pen. three or four drops of
the prepared ink furnished lasting a week, and L LL is
the recording lever, S S being adjusting screws. On
the arbor that carries the lever aretwo small arcs, F F,
connected by fine platinum wires, P P, with the me-
tallic thermometer strips, N N. These strips are each
made according to the recognized method of two
metals suitably fastened together, one of themetals ex-
panding more than the other, and causing the com-
pound strip to bend in one direction with an increase
of temperature and in the other direction with a de-
crease of temperature. Being thin and long, they pre-
sent a large surface to the air, and are, therefore, very
sensitive to changes of temperature. X X represent
the position of adjusting screws for fastening the in-
strument in place or in a packing box. These instru-

Df' Jany DRAPER.S

o Ol Fporone e

PATENTED 1BET

THE DrarPEr MG Co.
1582 FRONT ST,
NEW YDRK.

INSTRUMENT COMPLETE.

DRAPER'S RECORDING

© 1893 SCIENTIFIC AMERICAN, INC

ments, as manufactured, are standardized and war-
ranted to automatically make a continuous record of
temperature without error or omission, and cannot fail
to prove of high value in" very many plices, as in
theaters, churches, clubs, dwellings, hotels, hospitals,
schools, asylums, greenhouses, breweries, glue works,
dry kilns, thread mills, or wherever evenness of tem-
perature is desirable and an effortis made to keep at
or near a certain standard. They are especially de-
sirable in the drying rooms of manufactories, in brew-
eries, glass works, glue and varnish factories, ete.

Where desired, an electrical attachment is furnished
in connection with the thermometer, by means of
which an alarm is given at a distance when the tein-
perature rises above or falls below a predetermined
point. These instruments are manufactured by the
Draper Manufacturing Company, No. 152 Front Street,
New York City.

A COMBINED RUBBER STAMP VULCANIZER AND
PRESS.

With the improved means shown in the illustration,
the old, slow screw press movement, in making rubber
stamps,’is dispensed with, and the quick cutting blow
of a die punch with lever movement is substituted,
producing a sharper, better face on the letters of the
mould, while also doing the work much more rapidly.
Any kind of type, electrotypes, etc., used to print from

i
8

THE “NEW YORK” RUBBER STAMP VULCANIZER

AND MATRIX PRESS,

may be moulded, giving the best results, high spaces,
quads, or leads not being needed. The heat issup-
plied by either a kerosene or gas heater, a high tempe-
rature thermometer indicating the proper amount of
heat to be applied after the raw rubber has been
pressed into the mould, and the vulcanization is then
effected in a few minutes. The unvulcanized rubber
for making stamps is supplied in sheets about an
eighth of an inch thick, as many stamps as will come
together in a chase being- usually made at once, to he
cut apart after removal from the mould and mounted
on wooden handles or self-inking frames. The advan-
tage of a rubber stamp outfit as an adjunct to a print-
ing office may also be avery material one, enabling
rubber dies to be made from any of the kinds of type
in use for the printing of jobs when the surface to be

DIAGRAM SHOWING PARTS.
THERMOMETER
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printed on is rough or uneven, as envelopes, fans, ete. ‘ongmal process has been perfected by this firm, WhO!
The rubber die or plate can be readily attached to a have succeeded in making the marked improvement'
block of wood, or any old block on which a type plate noted in the rendition of the greens.
has been previously mounted, and the job printed per-' Dr. Schottlander has described a curious colloidal’
fectly, with little trouble in making ready and the en- form of gold containing basic acetate of cerium, which
tire avoidance of loss from broken or damaged type.  is completely soluble in water. The solution is violet-
These vulcanizers are manufactured by the Barton red to carmine-red, andsointense is the color produced'
Manufacturing Company, 336 Broadway, New York that 1 part in 500,000 is distinctly visible. The solutlon!
City. They received a medal and diploma at the re- may be obtained either by precipitating a solution of
cent World’s Columbian Exposition at Chicago. cerous salt mixed with gold by means of caustic pot-
— - lash and dissolving the black precipitate produced in
hot dilute acetic acid, or by boiling a solution contain-
ing the proper quantities of cerous acetate, gold
chloride, and sodium hydrate. Sodium acetate pre-
| cipitates a violet-red deposit from such a solution con-
 taining all of the gold and some of the basic cerous
acetate. Theprecipitate, when dried, isan amorphous,
bronze-colored, glittering mass, soluble in water, and
. bears a certain resemblance to Carey Lea’s soluble
silver.

Photographic Notes.

Herr Valenta has succeeded in developing prints on
ordinary albumenized paper, the exposure under the
negative being reduced to about one-fifth of that usu-
ally required. It is even possible to print by electric,
gas or lamp light. After printing, the paper is washed
free from any nitrate of silverit may contain and de-
veloped in the following solutions :

No. 1. According to R. E. Liesegang, negatives stained by
Hydroquinone.......ocevviiiiiiiiiiiiiiinnnniiiniennee. 11%pa:fts. development with para-amidophenol may be bleached
7. 0 701 1) 0 by soaking them in oxalic acid and exposing them tO

No. 2. the sunlight for two hours. A concentrated solutlon
S?diu}n eulphite ......................................... lOOp:}‘rtS. of sodium sulphate has a similar action, and the ex-
Citricacifl... ... .. it eiieiiiiiiirrriririseiiiiaiaaee 5 . posure to sunlight is unnecessary. Citrate of tin solu-'
B 500

tion removes the yellow stain incident to pyro develop-
ment, and citrate and acetate of tin partially bleach
those stained with amidol. Asboth these latteragents
(citrate and acetate of tin)are solvents for gelatine,
considerable care must be exercised in using them.—
Amnthony’s Photo, Bulletin.

For use take 5 parts of No. 1, 5 parts of No. 2, and
100 parts of water. The faint violet image, visible
when the picture is taken from the printing frame,
gradually becomes yellowish brown, and all the detail
in the high lights appears when the development is
complete, which takes about ten minutes. Toning of
the developed print may be effected by immersion
in the bath given below :

— - —_—
Injuries to Cotton by Ginning and Packing.
It goes withont saying that raw cotton is treated in-

very careful treatment is most desirable in the differ-
Allow the prints to remain in the solution until the ent processes, but, on the contrary, it meets with so:
desired color is obtained. Ten minutes will usually be ! much torture from the moment it blooms into matur-
required. ity on the cotton plantation, all through, by submerged !
A feature of the defense in the suit brought by the river boatsor railway carriage, until it is dumped down
owners’of the British steamer Winchester, in an ad- on the floor of a cotton mill, that it seems as if all com-
miralty court in Loadon, to recover salvage from the | bined to get rid of an evil spirit. Ginned cotton when
Dutch steamer Maasdam, was the introduction of pho- | wet, or even in anything like a moist condition, proves
tographs taken at the tiime the Winchester took the \ the greatest trouble that an unfortunate carder has to
Maasdam in tow. These plainly negatived the contend with. Itis all very well to preach patience,
plaintiff’s claim that the weather at the time was but not easyfora distracted man to practice it, when, \
severe, and that the latter vessel was in greatdanger. 'after having his machinery, that has previously been'

Ammonius sulphvoyanide 111 T T |a most reckless manner, not only in the gathering, but
ANIEL. et teeaes e aeeertiaeeeeeeearanaee e oo s 30 « in the ginning and packing, Itis well known that.
Acetate of lead (10 Per cent 80lution)......eevvueeeneennn. 40 « ‘cotton fibers are extremely tender ; the mean diameter :
573 Y 500 *¢ of the fiber measures from 1°1185 up to01:1562 of an inch
Heat the solution to 60 degrees C., filter, and add in other words it takes from 120,000,000 to 140,000,000 to
50 c. c. of weigh 7,000 grains. One fiber weighs only j4iq part
Chloritle of ZOI. . uvueiveeeeiiiiinieiiineereineeennneeens 1 part. of a grain, therefore, one can readily perceive that
8 73 60 !

| little consequence

Jured because of the sand and trash mixed up w1th
the cotton. The amount of compression would be of
if the cotton was thoroughly
cleansed previous to packing, but this point is “more
honored in the breach than in the observance.” Now,
with many subjects, we can theorize, or grumble, and
talk in public. and take to our last and favorite re-
source—the formation of aninquiry committee, which
leads to, and ends with, the inevitable public dinner,
yet the dirty, adulterated cotton arrives—the plague
of our lives as operatives—just as usual. Each quality
of cotton hasits ownpeculiarity inlength, fineness, etec.
Now length and its continuity are the tests of the fin-
ished yarns and fabrics. As the character of the work
done in carding will incvitably decide that of the ulti-
mate production, so must the character of the work
done by the machines preceding carding influence, to
a great extent, this operation. If,then, the raw cot-
ton material could be delivered to the spinner carefully
gathered, dried, and picked, all the preparation before
carding would be very much reduced, and costly,
tedious processes might be well dispensed with.
—_———————— W - -

Genius Wanted in Agriculture, Not in Weapons of
Destruction.

I am exceedingly doubtful whether all of the genius
exercised in agricultural implements since the dis-
placement of the old scythe for mowing grass by hand,
and thesickleforreaping and the hand flailin thrashing
grain, will compare with that exercised in the produe-
tion of new firearms since the old flint locks and smooth

‘bores of our earlier days.

The percussion cap has taken the place of the flint.

“The revolver, the percussion cap, the repeater, the

self-cocking hammer, the Sharp and Winchester rifless
and numerous breech loaders, with all of their nin-
ute and ingenious contrivances and appliances, are
among the wonders of invention.

Our own Patent Office is a vast laboratory for the
scientific researcher. I have frequent occasion to ex-
amine in our Patent Officefor various prior invertions,
and I think if there is anything of great human need
that is really neglected, it is the production of new
agricultural inventions. Human existence depends
on agriculture. As I have journeyed over our vast
domains, and those of modern Europe, France, Ger-
many, England, where production has been more
than doubled within less than a century, according to
the best authorities, still they are far behind what
science may yet do.

When we view the old wooden sailing vessels of the
Revolution, and even those of our war of 1812, when
Oliver H. Perry won his great victory on Lake Erie,
when he wrote, * We've met the enemy and they are

In disputed cases of this kind the value of proper]y glvmg ample satisfaction and comfort, disorganized, ours,” and it took six weeks for it to reach Washing-
authenticated photographs in a court of law is becom- he finds his best efforts rendered null and void by aj ton, our capital, and find that now a man can talk
ing well established. ibrand of cotton, such as we have described, licking | through the telephone, or send it by lightning, we see

Messrs. Cross, Bevan & Beadle have recently pa‘- up on the cylinder and otherwise baffling every at-i
ented a new substance, made by soaking cellulose tempt to deal withit. Few but those who have to
fiber in a 15 per cent solution of caustic soda and then ' suffer know the difficulties, and, of course, the carder
exposing the resulting compound to the action of car-, becomes the scape-goat, until his life is scarcely worth
bon disulphide vapors for three hoursin a closed vessel. 1living. This system of things has gone on from
A vellowish mass is formed, which gives a solution of . the far-away past to the present. Operatives have a
great viscosity when dissolved in water, and from very expressive slang dictionary of their own in which
which it is precipitated by the addition of alcoholor alone they can give vent to their feelings. Why
salt and water. Its solubility is destroyed by heating | | should nearly a century of improvements have passed
to 90 degrees C., which converts it into a horny, struc- ' and leave us still almost where we began? What is the
tureless mass of cellulose, somewhat hygroscopic and use of improving thecarding and spinning machinery—
probably suitable for a support to thesensitive pho- the tail almost of the manipulation—when the head!
tographic film. This may eventually replacecelluloid.  and front of the offending element are almost ‘‘im- !
It is possible to coat a glass plate with the solution and proved backward”? The one word ‘“ saw” in connec- ! |
then precipitate upon it the insoluble film by means of tjon with the initial process is quite sufficient to lndl-'
salt and water and subsequent heating. Any adher- cate the usage thisdelicate fiber receives, apart from'
ing chemicals are readily removed by washing. all other loose practices. Here we have, at the very

We quote the following froma communication which first st :p, the destruction of nature’s gift to cotton—the
we have recently received from Mr. C. T. Chesterman,  fyist, it vanishes the moment the saw is applied. On.
of St. Petersburg, Russia : * The method of three-color the very same principle that the twist can be rubbed
printing, which has received such impetus of late, must out of a thread or piece of twine by friction, so is
be regarded as a decided ad vance on ordinary chromo- ‘ cotton fiber ill-used, torn, and cut, particularly when
lithography in the reproduction of water color draw-' damp, but who cares—** sufficient forthe day is theevil
ings, as, owing to the reduction in the number of thereof!” *‘Getitaway!” * Liverpool must see to it I"
printings necessary to obtain the end résult, a matsur- What care we! Letus fairly and squarely grasp the
face is obtainable. This is not possible where twelve condition of things. Cotton baled damp and prob-

" condition of the London streets.

what science has done in respect to means of commu-
nication.

Now look at one of our nickel-clad armor-pro.
tected destroyers, surrounded by torpedo protectors
or nets, then on the deck a wire gun sereen around the
gunners, woven of a wire so that the enemy can be
seen through it, and yet, as has been proved, that at
five paces a Minie ball, a sample of which I have in
my possession, would not pierce it, and still the Win-
chester that threw it would pierce a fiveinch white
oak plank at half a mile distance.

I confessthat I am too much of a Quaker to study
on the ways of destroying human life. I am too much
of a peacemaker to rack my brain—what little I have
—in trying to get up something to burn and destroy.
I hope for a still higher civilization, *‘ when nations
shall have war no more;” when human genius shall be
more fully employed in developing the arts of peace,
and especially of agriculture, which is the foundation
stone of all human industries. J. E. EMERSON.

London Pavements,

La Semaine des Constructeurs quotes from a report of
Mr. Foulger, the Chief Engineer of the London Gas
Company, some rather startling information about the
Many of the streets

or more colors are superimposed, unless recourse is ably having to lie for a considerable time here and are paved with wood blocks, laid on a stratum of con-
had to magnesia dusting, which, however, mars the, 'there, will, when opened, be in lumps—matted and | crete, which forms a sort of arch across the street. This
effect of most colors. On the otherhand, great care 'mildewed—a precious state of fiber from which to|concrete has become very hard, so that it is quite
must be exercised in the selection of the pigments, | make decent fabrics, persecuting every individual that| capable of sustaining the traffic without the support
otherwise the pictures will be far from being joys for- has to handle it, sending weavers home ill, and caus-| of the earth beneath it; and it seems that in course of
ever, as a partial fading of one color will have such a |ing the discharge of first-class finishers. It would not’ years the soil, which is loose and soft, has settled away
degrading effect upon the whole as to bring the process | not be far fetchedto say that cotton in this condition’ from beneath it, so that, for example, in Oxford Street
into disrepute. Where a large number of colors con- just diminishes ome quarter of its weight—a very! it was found, in making some repairs, that a man could
stitute the whole, a slight fading is hardly perceptible. ieconomlcal idea of business—paying a certain price crawl in between the underside of the concrete arch
Yet we see, from time to time, some sorry specimens of | per pound of 16 ounces and getting only 4 ounces for|forming the substratum of the pavement and the sur-
chromo-lithography. It behooves all those, therefore, | actual use, and if, as often is the case, the material is ' face of the soil under it. Except for the danger of a
working the three-color system of printing to thorough-‘ short in the fiber and the windows of the blowing room sudden collapse of the arch, this subsidence of the soil
ly investigate the color and stability of their pigments |are accidentally opened, it will flv away to where it would not be a serious matter, were it not for the fact
before employing them in actual work.” came from. The United States spinners and manu- that the space between the concrete and the soil is

We have received from Messrs. Husnik & Hausler, |facturers are loud in their complaints of therubbish, ' found to be filled with a mixture of gas, which has
Prague,an excellent photo-chromotype’printed in three ' miscalled cotton, which they have to contend with, so escaped from the street mains, and air; and if the mix-
colors. The greens areremarkably pure and bright,but that our grievanees in this respect are not without a ‘ ture should attain explosive proportions, which might
the orange tones are a little tocred. We have also the real foundation, but, there is no doubt, we get. the | easily happen, a short-circuit of an electric current, or
three separate color prints in red, green, and yellow, | worst samples. an incautious excavation, might result in blowing the
which, when combined, form the finished print. The In the packing process the fibers are seriously in- streetinto the air.
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RAILROAD CONSTRUCTION IN OLD AND MODERN TIMES,

An exceedingly interesting exhibit at the World’s
Columbian Exhibition was contributed by the George-
Mary Mining Co., of Osnabruck, Germany. This in-
teresting collection represents different specimens of
road and railroad construction, from the most primi-
tive form of early timesto the highest perfection of the
modern steel rail. The articles, most of which were
real samples, and some of which were in part or
wholly reproductions, were taken from the Mus-
eum of Permanent Way, which isone of the insti-

tutions of Osnabruck. This museum owes its foun--

dation to the fact that the company named above
has for many years been identified with the railroad
interests of the world, and had the requisite enter-

prise and enlightenment to organize this most inter-

esting collection.

In point of time the earliest age of transit is repre-
seuted by the plankroad (Fig. 1), the ‘* Pontes Longi,”
or ‘“‘long bridges,” described by the Roman historian
Tacitus. This exhibit is an actual ,piece of a road laid
about the fifth year of the Christian era, by Domitius.
It was 10% miles long, over a marsh called Dievenmoor,
near Osnabruck. It isnow covered with six feet of
peat and moss. It was excavated in 1892. It isto
some extent the predecessor of our modern plank
roads. It will be noticed how the planks are split out
radially from the trunk. It is said that after ex-
humation it had to be dried in the dark to prevent
it from falling to fragments.

This structure, laid on longitudinal sleepers, and not
intended so much for wheeled vehicles as for horse and
infantry, is followed (Fig. 2) by a primitive wooden
railroad or tramway. Here we have wooden rails
simply spiked down on wooden sleepers. Later im-
provements consisted in * gaining” the rails into the
sleepers, so as to prevent spreading, and in facing the
tops of the rails with a strip of hard wood easily re-
placeable or with a plate of iron. To a coal mine pro-

prietor named Beaumont, of Northumberland, the

construction with sleepers is attributed, in the year
1630. The example shown is from the Apostle mine,
Transylvania. Simple plank laid without sleepers
antedate this construction.

Iﬂoor ofthecar. This accident was termed a “snake-‘

~head.” This system at one time was in extensive use in,
America.

Fig. 8 shows a rail construction used on the Great
Western Railway of England under K. J. Brunel, about
1850. Here the longitudinal sleepers carry the rail.
As late as 1889 there were about 1,000 miles of longitud-;
inal sleeper construction still in use. The cross sleep- :
ers merely held the rails from spreading, a strap being
used to hold the two sets of sleepers together. The
peculiar section of rail with the chair securing align-
ment of the joints is to be noted.

In Fig. 9 we see an example of the double-headed
rail from the Bombay, Baroda, and Central India Rail-
road, referred to the year 1852. The constructing en-
gineer was W. Bridges Adams. The distinguishing
peculiarity of this system was the use of double longi-
tudinal sleepers, running along with the rail, and be-
tween which the rail was held by bolts passing through
the web of the rail and the wood on each side. The'
. bolts had no heads, were slotted at each end, and’
| wedge-shaped keys were driven into the slots. Trans-
verse sleepers were used to prevent spreading.

In Fig. 10 wehave an example of German practice
of the year 1838, from the Leipsic-Dresden line, in
Saxony. Here we have the familiar flat base or single-
head rail section held in a chair at the joints, and else--
whereresting directly on the transverse sleepers. The
section differs from the modern rail in being less deep.
Its foot also is wider in proportion to its other dimen-
sions than is that of the modern rail. This is the
earliest example we show of what may be termed dis-
tinctively modern practice. In the exhibit the rails
and chairs were original, the other parts were supplied.

Fig. 11 isanother German example, dating back
to 1842, from the Breslau-Oppeln line, in Prussia. It
was laid on cross ties, a very unusual arrangement
with this type of rail. In the exhibit the woodcn ties
were not original, but had to be supplied.

In Fig. 12 we meet with a new feature, the use of
cast iron sleepers. It is from the Alexandria-Cairo
line in Egypt, laid by H. Greaves in 1854. The sleep-
lers are segments of spheres or pot-shaped, made of
‘ cast iron, cast about the chair so as to make one piece

Sorrespondence.

The Chinese in Oregon,
To the Editor of the Scientific American :

The article published in your paper headed * Com-
mon Sense on Chinese and Other Immigration” should
be widely circulated for the benefit of the moon-struck
country that passed the senseless and brutal Geary
act.

It can be clearly shown that Chinese immigration
has been a direct benefit to this coast, and that both
California and Oregon would be years behind in their
development had it not been for this labor, available
when none other was to be had. Nor has white labor
been degraded by it. The Chinese laborer, forming
the lowest stratum of social organization, has always
been the servant. Many illustrations suggest them-
selves, but one or two will do. In the personal know-
ledge of the writer, twenty years ago fresh vegetables
could not be bought in our cities and towns in Oregon
at any reasonable price ; now they are abundant and
cheap. The Chinaman made his little gardens in
neglected corners, and for years. and even now, sup-
plies our working population. When the city coun-
cil of Portland, a short time ago, attempted to license
and tax this occupation out of existence, the effort fail-
ed utterly before the indignant remonstrances of our
citizens. The Chinese pack the salmon in our can-
neries ; no other labor has been commerciaily available
for this purpose, and the industry would have failed
without it. The salmon canneries give employment
to thousands of white laborers, as fishermen, boat
tenders, engineers, etc., etc. Stop the canneries, and
this market for white labor fails, the demand for can-
ning material fails, and the flow of the millions of for-
eign capital that are paid for its products fails also.
Nor do the Chinamen take more money out of the
country than they bring in.

In mining the Chinamen work claims that no white
man would touch. They take out of the soil, for in-
stance, three dollars per day to the man. Their ex-
penses per man for food supplies, powder, boots, hy-
draulic apparatus, ete., carefully computed, cannot be

In England the spiking down of the plate of iron | with it. Double-headed rails held at the joints by fish ' less than $2.50 per day. so that if all this profit went

upon the wooden rails was termed *‘ plating” the rail.
Here we find the origin of the word ‘‘platelayer,”
still used in England to denote men who lay rails on
the sleepers.

The next cut (Fig. 3) is an early example of iron
railroad work, constructed by B. J. Curr, in Wales, in
1800. The rail is of angle iron section, with fish-
bellied flange, and is supported at its joints on rough
stones about two square feet in area and about eight
inches thick. The rails were a yard long. The
spikes were driven into wooden dowels set into holes
drilled in the stone. This primitive road ran from
Merthyr-Tydvil to Aberdare Junction. In 1804 Rich-
ard Trevithick experimented with an unsuccessful
locomotive engine on this road.

The form of cast iron rail shown in Fig. 4 is of
more modern section. It dates back to 1789, its con-
structor bearing the name of Jessop. The ends of
the bottom flange were enlarged to give a better sup-
port. Each rail was between three and four feet
long. This exhibit was a model, no original being ob-
tainable.

Still keeping to stone sleepers, we seein Fig. 5 a
very curious rail laid by George Stephenson for the
Stockton-Darlington line in 1825.
rolled rail, attributed, as regards its construction, toa
metallurgist named Berkinshaw. It was laid on cut
stone sleepers with cast iron chairs. The rail was
fish-bellied between the sleepers, and had a slight foot-
flange of fish-belly type. This railroad employed
other kinds of rails also. It was the first line worked
by locomotives. Stephenson here fastened the chairs
directly by wooden treenails driven into holes drilled
in the stone. The rails were fifteen feet long. A
species of spike passing transversely through the
web secured the rail to the chairs. This construction
furnishes one of the earliest examples of the chair in
railroad construction.

Next we are introduced (Fig. 6) to the transverse tie
or sleeper of wood, which not only supported the rails,
but also held them laterally so as to prevent spreading.
We also see an early example of the fish plate. Be-
tween the wooden ties stone sleepersare seen, their use
being abandoned with reluctance. The rail was spiked
down by dog-headed spikes,dowels being employed
for the stone sleepers. A line of this construction was
laid on the Bavarian state railroad as late as 1866.

The United States supplies the example shown in
the cut (Fig. 7) from the Georgia Central Railroad, re-
ferred to 1851. A series of transverse sleepers carry
longitudinal sleepers which are sometimes gained into
the transverse ones and sometimes rest on their upper
surface. The rail of wrought iron was of rebated sec-
tion, so that the head of the spike was below the tread.
The sleepers of the upper and lower sets were fastened
to each other by treenails. The peculiarhooked or bent
plate used at the joints is indicated in the cut. Some-
times the end of therail sprung up and pierced the

This is a forged and -

plates, and transverse-keyed spacing bars are used.’
. The spacing bars were distributed one on each side of
i the rail joint and two intermediate between the joints,
lgiving a total of four for each rail. Seven sleepers

were provided for each rail.

The iron works of the exhibiting company, the
Georgmarienhutte, Hasbergen, near Osnabruck, Prus-
sia, give us an example of modern practice (1890),
shown in Fig. 13. It is an arrangement for avoiding
butt joints. The rails are rolled of peculiar section,
the web being at oneside of the center, a distance equal
to its own thickness. From the ends of the rails the
foot and head are cut off as shown in the cut, leaving
the thickness of the web unchanged. By laying the
rails with webs to right and left alternately the scarf
joint shown is secured with double thickness of web
under it. The rail is of steel and it is laid on soft steel
sleepers, and is held by hooked chairs and clips. Deep,

_angular fish plates are used at the joints. :

In Fig. 14 is a sample of rail construction used on
the Berlin-Stettin road in 1882. Here we have a soft
steel longitudinal sleeper, with rail clamped to its top.

I'At the joints a fish plate was used which clamped both '
.rail and sleeper. :

In Fig. 15 we have a saddle or self-supporting rail, '
laid on the Great Western road in England in 1855.
The joints were secured by riveted fish plates. This’
is interesting as being the first road laid without
sleepers.

Fig. 16 exhibits one of the last examples of Con-
tinental design (Germany) for countries where wood
'is abundant. The rail shown in Fig. 13 is used for
: this, but is canted inward to resist overturning strains.

In Fig. 17 we see the principle of Fig. 13 applied to a
‘broad-footed rail, to be laid without sleepers. ’l‘his‘
:is one of the heaviest rails in the world, weighing 127

pounds to the yard. I

Fig. 18 shows a similar construction which has al-
ready had ten years’ use on German lines. Twenty dol-
lars per year is allowed as the maintenance expense. ‘
Here a compound rail is employed instead of the single

“one of ordinary construction.

i Figs. 19 and 20 show, finally, rail systems for use in|
‘city streets. Here we see the usual single rail systemi
‘departed from. Although they present examples of
. practice foreign to American ideas, they have been ex-
i tensively used in Germany and elsewhere. The sec-’
, tions are self-explanatory.

This exhibit, but a few of whose salient features we
have had room to present, was one of the most interest-
ing at Chicago. Most of these exhibits were described
at length in Haarman’s great monograph on®railroad i
construction. To Haarman’s invention are due in
whole or part the constructions shown in Figs. 13, 14,
17, 18 and 19. ,

-
THE theodolite was first constructed in the seven-
teenth century, by an unknown inventor. -
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back to China, our country would still be the gainer in
the proportion of $2.50 to $0.50 in fresh gold put direct-
ly into its circulation. The Chinese clear ldnd that
otherwise would remain uncultivated for from $10 to
$30 per acre; this cleared land gives employvment to
farm hands, and annually brings in from foreign parts
the money that is paid for the wheat raised upon it,
while the margin of profit to the Chinese laborer avail-
able to send to China is almost too small to be seriously
considered. And finally for the political bugbear of
the terrible Mongolian invasion that threatens to
sweep Ainerican civilization into the Atlantic. Forty
years’ experience upon the coast has demonstrated the
fact that white labor has only to fear its own competi-
tion. Ten years ago, when our white population was
much less than it now is and our Chinese population
much larger, wages were much higher and work was
easier to get than it has been for several years past.
There is no doubt that the sentiment upon this coast
is against the Chinese, as it would naturally be against
auy weak race under similar circumstances, but it is a
good deal political talk. if the President, for instance,
under the Geary act, had ordered the arrest of our

: Chinese salmon packers last summer, he would Lave

heard a voice from this coast that would have surprised
him, and the astonishing spectacle would have been
presented to our Eastern friends of mobs of fishermen
and other laborers upon the Pacific coast clamoring
against the deportation of the Chinese.

A laboring friend of mine who hailed from some-
where near Ireland, and who rented some old buildings
in Portland, which he could not rent to any one else,
to Chinamen for an extravagant figure, once confided
to me that while he carried a transparency in a politi-
cal procession stating that the Chinese must go, it did
not apply to his Chinamen, and, in fact, was not meant
any more seriously than political declarations gene-
rally are.

If we only had good general irumigrationlaws, the
Chinese question might be safely left to care for itself.

THOos. N. STRONG.

Portland, Oregon, Nov. 21, 1893.

Car Fenders Required in Baltimore,
The city authorities of Baltimore have passed an or-
dinance which requires that all city passenger railway
companies, which are now using the streets of Balti-

-more®for the carrying of passengers, or which may

hereafter be granted this privilege, shall place in front
of every car operated singly, and upon the first car of
any train of cars, a proper guard or fender, to prevent
(as far as such guard or fender may make such preven-
tion possible) accidents to personsor animals. The fen-
der is to be applied within three months. Five dollars
a day fine for each car not so provided. An effective
fender is an invention greatly needed on every street
car in this country. Here is an opportunity for in-
ventors.
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THE MONT BLANC OBSERVATORY.

It is useless to insist upon the importance of moun-
tain observatories. The stations of the upper regions
have a clear sky, of a perfect transparency, that sin-
gularly facilitates the observation of the stars. They are
situated, besides, at the very origin of atmospheric
phenomena, and offer to the meteorologist as well as to
the astronomer the most valuable elements of study.

One of our most illustrious scientists, Mr. Janssen,
who has given an example of his ardor for science
on numerous occasions, resolved to give France the
highest observatory inn the world, and, despite the diffi-
culties that the ascent of Mont Blanc presents, to erect
a station at the summit of the giant of the Alps. We
have kept our readers informed as to Mr. Janssen’s
preparatory expeditions, and we have spoken to them
about the soundings made in the snow at the very
summit of the mountain, in order to find a rock basis
to serve as a foundation for a solid structure. No
rocks were found. Mr. Janssen, without being dis-
couraged, resolved to plant in the snow a wooden ob-
servatory, whose parts should be carried up the moun-
tain and put together at the summit.

From the very beginning of his labors, Mr. Janssen
was of the opinion that it would be impossible to place
the observatory upon the hard and compact snow of
the summit. This idea was impressed upon him as the
result of a reading of the narratives of the ascents of
the last century. The intrepid De Saussure found
that the small rocks situated near the summit emerged
about the same as they did a century ago. It was
therefore evident that the depth of the snow toward
the summit and the configuration of the latter itself
merely undergoes changes that must oscillate around
a mean position of equilibrium.

Doubtless secular changes may occur analogous to
those presented by the glaciers themselves, but such
changes will, by their very nature, be extremely slow,
and, consequently, little to be feared.

An experimental structure having stood upon the
summit of Mont Blanc for a whole winter, Mr. Jans-
sen decided to pursue his work. He constructed at
Meudon, on the grounds of the observatory of physical
astronomy, the structure shown in Fig. 1, and which
constitutes the observatory. This was taken apart
and carried to Chamounix by rail, after which it was
carried, piece by piece, to the summit of the mountain,
where it was reconstructed in the snow.

We reproduce herewith a portion of the interesting
narrative addressed by the eminent astronomer to the
Academy of Sciences :

Starting from Chamounix on Friday, September the
8th, at seven o’clock in the morning, we reached the
summit on Monday, September the 11th, at half past
two in the afternoon. The observatory stood before
us. This structure consists of two stories, the frame-
work of which, formed of wide and massive beams,

crossed in all directions, in order to assure the rigidity

of the whole, produced a deep impression. It may be
asked how it could have been carried up to and built
at such an altitude, and especially how one could have
dared to found it upon the snow. Yet, if we. atten-
tively examine the conditions offered by the latter,
which is so hard, so permanent and so slightly mova-
ble at the summit, we shall find on one hand that it is
capable of supporting a great weight, and, on another,
that it but slowly causes changes that necessitate a
righting of the structure seated upon it. Upon my
arrival, I devoted myself to a brief 'inspectioﬁ. I found
that the structure had not been sunk in the snow to
as great a depth as I
had demanded of the
contractors, and this did
not meet with my ap-
proval. My guides and
I then took possession
of one of the chambers
of the observatory—the
largest one of the lower
floor. I had in the first
place had the instru-
ments brought up, so as
to be able to begin ob-
servations immediately.
The provisions remain-
ed at Rocher Rouge—a
circumstance that for
the moment embarrass-
ed us. The weather
having suddenly be-
come bad, we remained
separated from our food
supply for two days.
The storm lasted from
Tuesday to Thursday
morning. Then the
weather became fine
and I was able to begin
observations. Themain
object of the latter was
the question of the pres-.

As known to the Academy, I touched upon this
question in my ascents of the Grands-Mulets (3,050
meters) in 1888, and at the observatory of Mr. Vallot
in 1890. But what constitutes the novelty of the ob-
servations of 1893 is, in part, that they were made
at the very summit of Mont Blane, and especially
that the instrument employed was infinitely superior

Fig. 1.-FRAMEWORK OF THE JANSSEN OBSERVATORY
MOUNTED UPON THE SNOW AT THE SUMMIT OF
MONT BLANC.

Fig. 2—THE OBSERVATORY BURIED IN THE SNOW.

to that of the two preceding ascensions. The first,
in fact, was a Duboscq spectroscope, incapable of
separating the group B into distinct lines, while the
{instrument that has just been employed at the sum-
5mit of Mont Blanc isa Rowland spectroscope (that 1
owe to his friendship) with telescopes of 0-75 m. focal
distance, giving all the details known of the group B.

After enumerating the details of his observations,
Mr. Janssen adds:

Upon the whole, I would say that the observations
that have just been made at the summit of Mont

{ story one, with terrace and balcony.

i Blanc permit of giving, in the study of this question
of purely telluric origin, groups of oxygen in the solar
spectrum and new and much more precise bases, and
that they lead to the conclusions already enun-
ciated. Independently of such observations, I devoted
my attention to the qualities of the atmospheric
transparency of this nearly unique station and to the
atmospheric phenomena that are embraced in so
great an extent and through so considerable a thick-
ness.

The observatory is, of course, not finished. There
still remains much to be done aside from the internal
arrangements and the mounting of the instruments.
But the great difficulty is conquered. We are under
shelter for working, and have no longer to contend
with snow storms. The rest will come in its time. 1
hope that the observatory will soon be able to allow
of a more comfortable sojourn than the one that I made
|there. However this may be, I regret nothing. 1 ar-
jdently wished to see our work in place, and more ar-
idently still to inaugurate it by some observations
’ that I have at heart. I am happy that, despite a few
| inconveniences, it was permitted me to realize them.

The structure at the summit of Mont Blanc is a two

The whole forms
a truncated pyramid, whose rectilinear base is sunk in
thehard snow. This base is 10 metersinlength by 5 in
width. The rooms of the basement are lighted by
wide and low windows, situated above the snow. The
upper story servesforthe observations. A spiral stair-
way runs to the top of the edifice and even to several
meters above the terrace, where it supports a small
' platform designed for meteorological observations.

' The entire observatory has double walls, for the pro-
‘tection of the observers against the cold. The win-
dows and openings also are double, and, besides, are
provided externally with shutters closing hermetically.

The lower part of the observatory hasa double floor
and a system of traps that permit of reaching the snow
that supports the observatory and of manipulating the
jack screws that are capable of restoring verticality to
the structure in case of an inclination. The observa-
tory will be provided with petroleum heating appara-
tus and all the movable objects necessary for living at
such an altitude.

Such is the history of the memorable inauguration
of this fine work, which isassuredly destined to furnish
astronomical and meteorological science with the new-
est and most fecund studies.

‘We reproduce in Fig. 2 a view of the finished struct-
ure as it appears half buried in the snow. It forms
above the extreme surface of the giant of the Alpsa
true house which terminatesin a terrace and a pavilion.
Alongside of the observatory may still be seen the
little hut that was constructed two years ago. We
have already said that some preliminary experiments
upon the resistance of packed snow encouraged Mr.
Janssen to .undertake the construction of this impor-
tant edifice, The learned astronomer had assured
himself by numerous experiments that there was
nothing impracticable in it. It is well to recall the
fact that the idea of establishing an observatory at the
summit had been rejected by everybody, by reason of
the general belief that the summit had rejected all the
objectsthathad been placed uponit.

In the arrangement of the structure, Mr. Janssen
was assisted by his friend Mr. Vaudremer, architect
of the Academy of Fine Arts, who had fully accepted
the ideas of the foundation on the snow. It now only
remains to proceed to arrange the interior and put the

instruments in place.
This will be the work
of next year, as will be
also the erection of the
| astronomical portion.—
La Nature.
ELECTRIC PROPULSION
OF CANAL BOATS.

The applicationofthe
trolley line to the pro-
pulsion of canal boats
wasrecently the subject
of an experiment upon
the Erie Canal under
the auspices of the gov-
ernment of the State of
New York. The plan
tried was that submit-
ted by the Westing-
house Electric Com-
pany, of Pittsburg, Pa.,
and theresultsobtained
were most satisfactory.

A section a mile long
of a canal level east of
Brighton, near Roches-
ter, N. Y., was selected
for the experiment.
Work was begun on
November 13, and on

e

|

ence of oxygen in the.
solar atmosphere.
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November 17 the span
wires and trolley wires
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were in position and the boat was ready for the exper-
iment. A canal boat, rechristened the Frank W.
Hawley, was fitted with Westinghouse motors. A
double line of trolley wires was used and the boat car-
ried two trolley poles, thus working without ground-
ing. The switchboard was located near the helm.
The Rochester Railway Company supplied the electric
power. The Niagara Power Company was interested
jointly with the Westinghouse Company in the trial,
and the name of the boat was that of the representa-
tive of the Niagara Company, which may have much

Iis believed that the capacity of the canal can be
doubled or trebled, while material reduction cansurely
be made in the help required torun a boat.

The trial is due to Governor Flower. He secured an
appropriation of $10,000 from the State legislature for
the purpose. The experiment cost about $5,000, and
its cost was divided between the State and the West-
inghouse Company.

—

Z_EHE MANUFACTURE OF DESICCATED COCOANUT,
The cocoanuts which are used in this country for

to do in the near future with canal transit. On Friday, }/the manufacture of confectionery, oil, etc., come prin-

November 17, a private trial was made with suceess,
On Saturday the official trial took place.

Governor Flower and a large party of guests and re-
presentatives of the interests concerned were on the
boat. To the executive was assigned the turning of
the motor switech. On his doing so the motor started
and the propeller began to churn up the water. The
boat started oif and in a few minutes was moving
along at about four miles an hour. Curves and a
bridge were passed without trouble and a lock was
entered. The boat was loaded with sand ballast and
her deck was crowded with people. A strong head
wind and a head current were encountered.

Other causes also did much to interfere with a suc-

cipally from the West Indies. They thrive best on or
near the coast. The cocoanut palm is a beautiful and
lotty tree, growing sometimes to a height of 60 to 100
feet, with a cylindrical stem, which attains a thickness
of about two feet. The tree terminates in a crown of
graceful waving pinnate leaves. The leaf, which is
about 20 feet in length, consists of a strong midrib,
from which a number of long acute leaflets spring, giv-
ing the whole the appearance of a gigantic feather.
The fruits mature in bunches of from 10 to 20. The
fruits, when mature, are oblongand triangular in cross
section, measuring from 12 to 18 inches in length and 6
to 8 inches in diameter. The fruit consists of a thick
external husk or skin of a fibrous structure, within

The first operation in the manufacture of desiccated
cocoanut is shelling. This is done by standing the nut
on one end and striking the other with a hammer,
which cracks the shell and kernel at the same time
and lets out the milk. The attendant then takes
an oyster knife and separates the outer shell from the
kernel, which is then passed along to the peelers. An
expert can shell as many as 3,000 per day. The peel-
ing operationis done mostly by girls. The kernel is
held in an upright position on the knee of the opera-
tor; starting at the top with a knife or spokeshave, it
is drawn downward, taking off the dark skin from top
to bottom in one stroke. This operation is repeated,
the kernel being turned with the hand at every stroke
until every particle of skin has disappeared. A first-
class hand can peel as many as 1,800 per day. The
kernels are then cut into halves and put through the
grating machine. The kernels are first placed into a
movable hopper at the top of the machine, which,
when in motion, moves back and forth, drawing the
material across a number of circular revolving knives,
similar to those of a saw, which cut or grate the ker-~
nels into fine particles. , The knives are about 9 inches
in diameter, 1§ inch thick, with twenty-two teeth
about %4 inch in length. The knives are set about 14
inch part. The graters, when working steady, can

(e /
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THE MANUFACTURE OF DESICCATED

cessful issue. The Rochester Railway Company failed
in maintaining enough voltage. The pressure given
was from 200.to 250 volts instead of 500 volts, as it
should have been. Under this pressure, 60 amperes
of current were taken, so that about 15,000 watts at the
most were absorbed, indicating about 20 horse power.
The boat was an® everyday canal boat, with an old
type propeller. Its preparation for the trial consisted
in the removal of its boiler and engine, and the intro-
duction of two Westinghouse street car motors. Each
was of 25 horse power, and the two motors were con-
nected directly to the propeller shaft. Under the cir-
cumstances the experiment was a very great success.
The trolley line was of No. 0 wire. The lines were

about five feet apart, and were strung about two- |

thirds of the width of the canal from the berm bank
or tow-path. The trolleys were regular street-car trol-
leys. It is proposed to use a trolley running on the
wire and connected by a flexible conductor with the
boat, so as to permit the craft to be steered in any
direction. Under the present arrangement the trolley
lines have to be followed within the limits of a small
lateral deviation.

Much expense it is hoped can be saved by this use of
electricity. The maintenance of the Erie Canal costs
the State of New York almost $1,000,000 per annum, of
which the greater part is devoted to the tow-path.
The abolition of the tow-path would save in this item
a good deal of money. By increased average speed it

which is the ordinary cocoanut of commerce. The nut
has a very hard wooden shell inclosing the kernel, with-
in which is a milky fluid called cocoanut milk. The
natives in Ceylon raise these palms in vast numbers,
the ground being peculiarly suited for that purpose.
It is estimated that as many as 20,000,000 of these trees
flourish there. In planting the ripe nuts are placed in
squares containing about 400 each. About an inch of
{sand or seaweed is covered over them and watered
! daily till they germinate. The nuts put down in April
are sufficiently grown to be planted before the rains of
September begin. They are then set out in holes 3 feet
l in depth and 20 to 30 feet apart. The roots of the
| young plants are first covered up with soft mud or
seaweed, and for two years watered and protected
from the glare of the sun. The palm begins to bear
fruit from the fifth to the seventh year of its age, each
stock carrying from 5 to 30 nuts, the tree bearing on an
average 60 nutsyearly. The husk yields the coir fiber,
which is used in the manufacture of rope, cordage,
brushes, etc. The nuts are husked by the natives.
They are first placed on blocks of wood and an instru-
ment similar to a pair of shears is jabbed into the
husk, the handlesor arms are then opened, whichtears
the husk apart so that the nut can be taken out.
The cocoanuts come to this country packed in burlap

about 160 1b., and are sold from the dock or vessel at
$30 to $60 per thousand.
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bags, containing about one hundred nuts, weighing |

COCOANUT.

grate as many as 7,000 cocoanuts per day. After grat-
ing, the material is taken to the drying room, where it
is placed in heated galvanized iron pans. The tables
containing the pans are 20 feet in length and about 7
feet in width.

Each table contains two pans 3 feet in width
and about 5§ inches in depth. Inclosed underneath
these pans are nine double rows of steam pipes,
which run back and forth the length of table. About
seventy pounds of the grated material is placed in each
pan, and from eight to thirty pounds of granulated
sugar is added. The steam is then turned on, which
heats the pans, melting the sugar, which, in turn, ad-
heres to the grated cocoanut, the attendant occasion-
ally mixing and turning over the material. so that the
melted sugar can freely mix with it. After drying
twelve hours, it is passed through a sieve, which sepa-
rates the coarse from the fine material, and then
packed into boxes and barrels. Thirteen hands can
turn out from twenty to twenty-five barrels per day.
Twenty-five horse power engine with eighty pounds of
steam is used in running several graters and furnish-
ing steam for heating twenty-four drying pans. The
sketches weretakenfromthe plant of Bussing & Graef,
Jersey City.

- il

THE Simplon road, from Switzerland to Italy, was
built by Napoleon’s engineers, in 1807; over forty
thousand workmen were employed at one time.




378

Scientific dmervican,

[DECEMEER g, 1893.

The Howell Torpedo.*
Captain Sampson, Chief of the Naval Bureau of
Ordnance, has received the report of the board ap-
pointed to conduct the trials of the Howell torpedo, at |
the Newport Torpedo Station. The report is elabo-!
rate, and gives the result of the trials in detail. The!
torpedoes were subjected, of course, to test under the
full requirements of the contract. After a careful in-
spection, they were tried from a stationary platform
and then from a vessel under way.

The torpedoes were required to run four hundred
yards and maintain a speed of twenty-two and a half:
knots during that distance. The results of the tests
were very satisfactory. Twenty-five knots was the
maximuin speed developed, while the minimum speed !
was twenty-two knots. Of the eighty-eightruns made ;
there were but three which could be classed as mis-
haps, one being a misfire and the other two dives to
the bottom. The report states that the regulating
mechanism worked well, and the contract require-
ments as regards accuracy were fulfilled.

The torpedo boat Stiletto did not exceed a speed of
fifteen knots during the trial. This, theboardreports,
was due to two reasons: First, the extent of the basin
was too limited to permit attaining full speed without
a turn shortly before launching, during which the rad-
der effect slowed the boat materially; second, the de-
n.ands of the motor on the steam supply operated to
¢.ow the engine. This last reason was not so apparent
exhausting into the atmosphere as in exhausting into .
the condenser. The added efficiency of the draught
when exhausting into the smoke pipe probably made
up for the increased demand on the steam supply. The
report states that in order to maintain the speed of the
boat while the torpedoes are beingspun up it will be
necessary to increase the capacity of both boiler and
condenser above that of normal requirements. Atmo-'
spheric exhaust obviously cannot be used, on account of
noise and the formation of vapor clouds which would
show plainly in the beams of a search light.

The board reports that the present motor used by
the contractors gives the required speed to the wheel
in fiom 2 to 25 minutes, with 130 pounds effective
steam pressure. 1t has not, however, sufficient power
to fultill the contract requirement as to time of spin-
ning up with any available steam pressure. The motor
cannot be heard under conditions favorable to the
transmission of sound until within a distance of 400
yards.—Army and Navy Journal.

- - ——-—————
The Uses of Carborundum, :

From the’experiences of the Carborundum Company
this crystallized carbide of silicon can be produced at
the rate of 150 pounds on the average in a day of 24
hours. Thecost of the production is found to be not .
more than half as much as that of mining and prepar-
ing corundum. In order to purify the crude product as
it comes from the furnace, after preliminary crushing
to remove extraneous matters, the partially separated
crystals are put into stone tanks and treated with dilute
sulphuric acid to remove all traces of iron, which is
deterimental in the subsequent firing to whichthe pro-
duct is subjected during its manufacture into grinding
wheels.

The chief use to which carborundum can be put is to
abrasion purposes. The extent to which emery wheels
are employed in factories, mills, and shops has grown
most astonishingly, and it is intended that carborun-|
dum should in a large measure supplant the use of
emery wheels, on account of its higher efficiency. It
has beenfound that twice as muchwork can be accom- |
plished by a brass valve grinder with 1 oz. of car-’
borundum in one day than could be accomplished :
with any amount of emery. Against this there must
be set the great difference in price between the two
articles, and also the economy of the workman, as a
careless man would waste too much to make the use of
carborundum possible.

For glass cutting, tests have shown that the same;
amount of work can be accomplished in one-quarter
the time that it could be accomplished with emery,
and a saving of labor amounting to 25 per cent can be
effected when working on hard steel or chilled iron.
As a substitute for diamond dust in polishing dia-
monds, carborundum has been successfully tried. A
new lap, and therefore absolutely free from diamond
powder, was fed with carborundum powder, and in
twenty minutes restored the facet of a damaged dia--
mond, much to the surprise of the skeptical operator.
It is at present used in three diamond polishing
establishmentsin New York, thoughit is not as efficient
as diamond powder for the first cutting and facing of
rough diamonds. Although a compound bearing the
formula SiC has been independently prepared by
Schutzenberger, no mention ismade of its being pre-
pared in acrystalline form, which is one of the chief fea- -
tures of carborundum. Inaddition to this it transpires
that the ¢ .te of Schutzenberger’scommunication to the
Acaderuy des Sciences is three months later than the
date on which Nicola Tesla exhibited a lamp fitted
with a carborundum button ; which constitutes another

" % The Howell torpedo was fully illustrated inthe SOIENTIFIO AMERI-
CcAN for October 20, 1888.

use to which this compound has been put. The appli-
cation of its properties of infusibility and incombusti:
bility have yet to be further developed.—Chem. T'r.
Jour.

o ——————

The Cereal Crops ot the World.

An attempt has been made by the United States De

partment of Agriculture to afford a trustworthy view
of the production and distribution of the principal
agricultural crops of the world. Ninety-two countries
are represented in the work, and the period embraces
ten consecutive years wherever annual statistics are
available. It is claimed, and no doubt correctly, that

never before has there been ‘“so comprehensive and.
icomplete a collection as to extent of geographical area
-represented and continuity of annual statements.”

The subjoined details refer to the chief cereal crops,
excluding rice :

ESTIMATED ANNUAL AVERAGE YIELD OF THE CEREAL

CROPS OF THE WORLD.
Bushels.

L0 77 2,328,000,000
+++ 2,300,000,000
... 2,281,000,000
1,317,803,000

802,000,000

Europe and North America grow most of the oats
produced in the world, while Australasia raises a con-
siderable quantity for her own consumption. Inthe
bulk annually produced the United States takes the
lead, being followed in order by Russia, Germany, and
France. The world’s trade is confined chiefly to ex-
changes among European countries, the foreign trade
of other nations being comparatively small.

Of the world’s corn crop, 80 per cent is produced in
the United States alone, while the great crop of 1891
in that country was almost equal to the average an-
nual crop of the world. The average annual net im-
portation into Europe appearsto be about 64,000,000
bushels. The average annual net exportation from
the United States is about 57,000,000 bushels, of which
Canada takes 2,000,000 bushels. This leaves a balance
of 9,000,000 bushels to be made up for Europe, and it
is supplied from the Argentine Republic. Ouly four
European countries export corn—Russia, Roumania,
Bulgaria, and Servia—and of these the two last
named are unimportant. Russia and Roumania ship
about one-half of their total product of corn. Not-
withstanding the vast exportations from the United
States, they yet represent less than 4 per cent of the

: total annual production of that country.

The wheat ‘“ market of the world ” is practically all
within Europe, and even here is limited to the necessi-
ties of a fewcountries. ‘‘Insular and factory-studded
Great Britain,” with its small area and its teeming
population, and populous little Belgium furnish in

effect the market for which the wheat growers of the

world are striving in competition. Outside England
and Belgium, Europe may be regarded as self-support-
ing, the excess in the eastern countries of Europe
being sufficient to cover the deficiencies in the western.
It should be mentioned that, according [to a consular
report published recently, the Argentine Republic is
rapidly acquiring a prominent position as a wheat-ex-
porting county. In the year ended June 30, 1892, the
Argentine Republic exported 13,500,000 bushels, while
in the year ended June 30, 1893, the corresponding

‘quantity was 26,000,000 bushels, large quantities of

wheat being at the same time held back for considera-
tions connected with the currency. A dozen yearsago
the Argentine Republic was producing barely enough
for its own consumption. The area which it is there
possible to place under this crop is capable of enorm-
ous extension.

Excepting in European countries, rye is of minor
importance. In many parts of the Continent it fur-
nishes the bread of the people, and in such countries

| the production and consumption of rye exceed those
i of wheat.

Russia has the credit of the largest output, her
annual production averaging upward of 700,000,000
bushels, a cereal crop which is exceeded only by the
corn crop of the United States. Germany, with an
average crop of 228,000,000 bushels, stands next to
Russia, and is followed by Austria-Hungary with a
crop of 122,000,000 bushels. Inasmuch as the areas of
production and consumption are almost identical, rye
does not figure in international trade to an extent pro-
portionate to its importance as a crop. Germany is
the largest importing country, but she purchases only
30,000,000 bushels per annum, while Russia, the great-
est exporting country, does not ship more than
46,000,000 bushels of rye grain. The only extra-Euro-
pean countries in which rye may beregarded as an im-
portantcropare the United Statesand Japan. In the
former country the annual product is about 25,000,000
bushels. Deducting from this the netexportation of
2,000,000 bushels, there are left some 23,000,000 bushels
for home use, a quantity equivalent to a little over
one-third of a bushel for each head of the population.

While barley is a prominent crop in Europe and
Canada, and an important one in Japan, it only ranks
as one of the minor cereal crops in the United States
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producer, followed in order by Germany, Austria-
Hungary, and the United Kingdom. Though barley
isregarded as a minor cereal in the United States, yet
only four countriesin the world produce an absolutely
|larger crop. The decennial average puts the United
iStates crop at 55,000,000 bushels, but of late years it
.has been steadily increasing. It is the only cereal
which is not produced to a sufficient extent in the
United Statesto meet the requirements of home con-
-sumption, the average net imports for ten years hav-
ing reached about 10,000,000 bushels annually.

The exports of wheat flour from the United States
exceed the net exports of flour of all kinds from all
other surplus countries. Austria-Hungary and Ger-
many rank next in flour-exporting capacity. The
great market for flour is found in the United King-
dom which has an annual average importation of
1,660.000,000 1b. of wheat flour, the product of about
38,000,100 bushels of wheat grain. The total net ex-
ports of the manufactured article from the United
States represent about 42,000,600 bushels of wheat
grain.

-t -
Impressions with Modeling Compound.

I have made the subject of taking impressions with
modeling compound a special study for a number of
years, until I have fully satisfied myself that there is
no longer a place, or even an excuse, for the use of
plaster for taking impressions under any circumstances.
But within the last twelve months I have discovered a
new use for the compound, which I think will be
greatly appreciated by all who are doing crown and
bridge work. I know most men imagine they geta
very good adaptation of bandsunder thefree margin of
the gum, but it would surprise any one who will first
adapt the band to the root in the mouth as is usually
done, then take an impression of the root (as I do) and
i get a metal cast and try them, and see how far from an
adaptation it is. The wayI proceed is thus: Take No.
'3 modeling compound, or No. 2 that has been used a few
times, and with Mellott’s No. 20impression cup, with the
bottom cut out so as toinsertafinger, proceed totakean
impression. Trim your root to the proper shape, and
if there is a tooth on eachside, place a small piece of
icelluloid (a piece of collar, for instance) between the
root and the tooth or teeth ; then fill the cup level full
with the heated compound and press to place; with
ice water cool the outer edges, and then, still holding
'the cup steady, press the compound in the center of
‘cup with the finger or a round instrument; cool
thoroughly with ice water; then withdraw, and you
have a perfectimpression of therootasfar up as the
free margin of the gum extends. Now dip the impres-
sion in ice water, have some Mellott’s metal ready, wipe
the impression perfectly dry and dust with soap stone,
slip on rubber ring and pour metal as cold as it will
flow. Have a syringe full of ice waterready, and as
soon as the metal is poured throw on ice water with
syringe till you can drop it into ice water, when you
will find you have the most perfect metal cast that can
be made. You can then adapt your crown or band to
the cast so that when adjusted it will be the most com-
! plete adaptation, and so do away with annoyance and
'pain to the patient.—Staples (G. S.), Western Dental

~Journal.
1

——
The Discoveries of Scheele,

Professor T. E. Thorpe contributes a paper to the
| Fortnightly Review on Carl Wilhelm Scheele, whose
life’s work is snmmed up as follows :

‘“ We owe to Scheele our first knowledge of chlorine
and of the individuality of manganese and baryta.
He was an independent discoverer of oxygen, amn-
.monia, and hydrochloric acid gas. He discovered also
i hydrofluorie, nitrosulphonic, molybdic, tungstic, and
arsenic acids among the inorganic acids ; and lactic,
gallie, pyrogallic, oxalie, citrie, tartaric, malic. mucie,
and uric among the organic acids. He isolated
glycerin and milk sugar; determined the nature of
microcosmic salt, borax, and Prussian blue, and pre-
pared hydrocyanic acid. He demonstrated that plum-
bago is nothing but carbonassociated with more or less
.iron, and that the black powderleft on solution of cast
iron in mineral acids is essentially the same substance.
He ascertained the chemical nature of sulphureted
‘hydrogen, discovered arseneted hydrogen and the
_green arsenical pigment which is associated with his
‘name. He invented new processes for preparing ether,
;powder of algaroth, phosphorus, calomel, and mag-
nesia alba. His services to quantitative chemistry in-
cluded the discovery of ferrous ammonium sulphate
and of the methods still in use for the analytical sepa-
ration of iron and manganese and for the decomposi-
tion of mineral silicates by fusion with alkaline car-
bonates.”

To thislonglist of successful labors must be added
ithe memoir on ‘ Air and Fire,” which appeared in
'1777, and the experimental material for which was
. partly collected in Malmo and Stockholm before 1770,
‘and partly during Scheele’s stay at Upsala, that is,
prior to 1776. These dates, Professor Thorpe reminds
us, are important in view of Scheele’s relations as a

land Australasia. In Europe, Russia is the largest'discoverer to Priestley and Lavoisier,
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THE COLUMBIAN EXPOSITION -EAST INDIA BUILDING.

The East Indian building was one of the delightful
bits of color to which the Exposition proper was almost
a stranger. Although the East Indian building was
not erected by the government, which decided to make
no official exhibit, still the Fair authorities allowed the
building,swhich was built by private enterprise, to be
placed in the midst of the buildings erected by various
governments. The building measured 80 by 60 feet
and was 50 feet high. The material used in its con-
struction was staff, and the splendid polychromatic
decoration on the exterior was es-
pecially fine. The large room in the
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price is $1.80 per 1,000, They are cut in pyramidal
shape, with square or octagonal section, out of the best
parts of old ties. The use of plugs prolongs the life of
ties by several years.

A Great Sunfish,

A fishing party of seven, under the charge of Alex.
Mathison. were recently some five miles off the coast of
Redondo in the sloop Helen after barracuda. One of
their number saw floating in the water what at first
was taken for a young whale. On approaching the

Explosion of a Compressed Gas Cylinder,

A fatality which occurred recently in the streets of
Bradford, England, brings rather prominently under
notice an unsuspected source of danger to which the
public are exposed from the extended use of com-
pressed oxygen and hydrogen for magic lantern pur-
poses, and to which it appears desirable to direct a
little attention. As photographic amateurs will be
aware, the gas for operating the oxy-hydrogen light is
now supplied in a convenient form in weldlesssteel
cylinders by eompanies who make a specialty of the

manufacture. The gas is compressed

interior was reached through a lofty ]
gateway surmounted by small mina- '
rets. Goods were sold on the ground
floor and in the mezzanine story. In
addition to oriental wares, tea was
served by red garbed turbaned at-
tendants. The tea was furnished gra-
tuitously to all comers. The building
was immensely popular with visitors
and was always thronged.
—_—eto ——
Dynamo Telegraphy.

In the Western Union Company’s
Boston office the current is taken
in a commutator on one side of the
machine, and sent out from a com-
mutator on the opposite side, the
transformation being effected by two
different windings on the armature.

The Boston plant has at present
nineteen of these transformers in use
and will put in addition probably ten
more. Of the machines now in use,
five are of 3 horse power each, three
are 1 horse power, two are 1§ horse
power, two are )4 horse power and
seven are 1-6 horse power. The po-
tential of these machines varies any-
where from 25 up to 260 volts. The
farthest point to which a message has to be sent
from Boston is Buffalo, N. Y., and this can be accom-
plished by throwing one large machine of 260 volts in-
to service or several connected in tandem or in series.
The small machines, which are wound for from fifty to
seventy volts, are thrown into what is known as the
loop from New York to Portland, thus necessitating
the sending of but one message.

The use of primary batteries in telegraphing has
mostly passed away and the dynamo, with its greater
steadiness of current and economy, is now employed.

IMPROVED STEAM STEERING GEAR,

We take frowmn a recent number of Engineering the
steam steering gear constructed by Messrs. Napier
Brothers, Limited, of the Windlass Engine Works,
Glasgow, for the new steamers Nile and Danube, of
the Royal Mail Steam Packet Company’s South
American fleet. The gear is arranged to work direct
with a double-threaded screw, or, if expediency de-
mands, it may be worked with chain and barrel, oper-
ated by quadrant. The change is easily and quickly
made, and either of the ar-
rangenients can be worked
by steam or hand. By a
simple arrangement of
clutches, the mechanism is
shifted from screw to chain
barrel gear, or disconnect-
ed from steam to work by
hand. The cylinders are
10 in. in diameter, and the
stroke is 10 in., the steam
pressure being 160 lb. to
the square inch. On trial
on board the Nile, the
gear worked from hard
over to hard over in 28
seconds. Everything is
made to stand heavy
strains, all working parts
being of steel, the wheels
being machine cut. The
operating of the valves of
the steering engine from
the bridge may, of course,
be done in many ways; in
the Nile and Danube
Brown’s telemotor system
‘s introduced.

Plugs for Spike Holes.

On some of the French
railroads the spike holes in ties are filled with plugs of
oak or creosoted pine. These plugs used to be manu-
factured by hand, but were naturally ill-fitting. A
simple machine for cutting these plugs has been in-
vented by Albert Collet. It was exhibited first at the
Paris Exposition of 1889, and has since been in suc-
cessful operation. On a single railroad more than a
million and ahalf of the plugs have been used. Their

EAST INDIA BUILDING.

object it was discovered to be a large sunfish lying on
its side, evidently enjoying the sunlight. On the nearer
approach of the party the monster dived beneath the
boat, coming to the surface a few yards on the other
side. The boat was turned and bore down on it once
more. In itseffort to escape the fish was struckby the
bow of the boat and thrown upon its side.

The opportunity was seized to throw a jew-fish hook
into its mouth. Gaining its equilibrium, the gigantic
fish sped away, the reel humming with the 150 fathoms
of line carried with it. Then came a battle royal be-
tween the great ocean rover and the fisherinan. After
long maneuvering, a rope was made fast under its fins
and attached to the mast. The boat was nearly
dragged beneath the waves by the violent efforts the
enormous fish made to escape. Finally, under the
pressure of sail and by the exhaustion of its own
efforts, it was towed to Redondo and there upon the
beach.

The fish is a magnificent specimen of its kind, meas-
uring 11 feet from the dorsal to the anal fin, 8 feet 2
inches in length, and weighed in the neighborhood of

IMPROVED

STEAM STEERING GEAR.

1,800 pounds. When the fact is considered that this is
the largest specimen of its species ever captured, it will
be of more than passing interest to the general public
and of value to the scientific world. The largest here-
tofore recorded is numbered in the collection of the
British Museum, which measures 7 feet 6 inches in
length, captured off the coast of Dorsetshire in 1846.—
Los Angeles Herald.
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: in the cylinders to an exceedingly high
% pressure, 120 atmospheres, or nearly
1,800 1b. per square inch, being about
the usual limit. It will be evident
that the rupture of a cylinder about
8 inches in diameter and 3 feet or 4
feet in length, under a pressure such
as that just named, is not a matter
to be trifled with, and that ade-
quate security should, at least, be
furnished in the shape of an ample
margin of safety. We fear, however,
that in this respect many of the cylin-
ders now used are seriously deficient.
It is customary, we believe, by those
engaged in the trade to test the cylin-
ders up to a pressure of 14 tons on
the inch, and to load them, as we
have stated above, to 120 atmospheres,
the test pressure being thus rather
less than twice the working load, the
exact ratio being 1'-8. We believe it is
not an unusual thing for the cylinders
employed to show signs of distress,
and be rejected in consequence, even
at this low test pressure, while it wi'l
probably be a surprise to many to
know that a pressure of 2 tons on the
inch would cause deformation and
bulging in a great many instances.
Accepting this as practically the maximum limit of
strength, it gives a factor of safety of about 2%5. This,
we have no hesitation in saying, is insufficient, espe-
cially considering the shocks and rongh usage to which
these vessels are occasionally liable. Their harmless
appearance conveys no adequate idea of the enormous
store of energy contained within. They are carried
about the streets of crowded thoroughfares in charge
of boys, who are apt to pitch them fromn their shoulders,
or bring them down on the pavement with a bang, like
a log of wood, with possible consequences that are
fearful to contemplate. That the danger is not ima-
ginary was fully illustrated by the fatality to which
we have alluded at Bradford. A boy, about fourteen
years of age, was dispatched by a firm of lantern
dealers, with a couple of these cylinders in his charge,
to the station. The burden appears to have been
somewhat beyond his powers, with the result that he
was trailing one of these cylinders after him along the
ground, when it suddenly exploded, without a mo-
ment’s warning, and killed him on the spot, while a
man who happened to be behind him was also injured.

We have ourselves fre-
quently seen these charged
cylinders handled by por-
ters at railway stations in
a way calculated to excite
considerablemisgiving,
and we have wondered
whether railway com-
panies were aware of the
dangerous character of
t h e se harmless-looking
vessels, and of the risks
which, through acts of
carelessness or ignorance
on the part of servants,
attend their transit. Quite
recently we observed them
used as log rollers formov-
ing a heavy load in a rail-
way yard.—Practical En-
gineer.

ON one of the transat-
lantic steamers just about
ready to sail from Bremen
smoke was seen to issue
from a box ; upon opening,
to see the cause, the mate-
rial, lupulin, burst into
flame. The lupulin had
been sent from some part
of Bavaria and was to be shipped to this country. The
unconsumed portion was found to be thoroughly caked,
due to the presence of moisture, and thus furnishes the
cause of the ignition : a material, richin oil ; moisture;
large quantity and considerable time of storage, by
which the heat generated by the slow oxidation of the
oil was so much increased that it reached the ignition
temperature.—Sudd. Apotheker Ztg.
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RECENTLY PATENTED INVENTIONS.
Engineering,

STEAM ACTUATED VALVE. — Henry
Breitenstein, Laramie, Wyoming. For direct acting du-
plex engines this inventor has provided an improve-
ment designed to utilize the steam to the fullest ad-
vantage, the construction being simple and duarable.
The two cylinders are each connected at one end with
the opposite end of the other cylinder, the pistons mov-
ing in opposite directions in the cylinders, a slide valve
controlling the inlet and exhaust ports of the cylinders,
while there are puppet valves actuated by the pistons,
and differential auxiliary pistons carrying the slide valve
and controlled by the puppet valves.

STEAM TRAP. —Henry Creamer, New
York City. Thisis a device of simple and durable con-
struction for automatically conducting water of conden-
sation from engines, steam heating systems, etc., back
to the boiler. A receiver for the water of condensation
is connected by a port with a fixed neck held on the
cylinder and containing an inlet valve adapted to open
on the down stroke of the pump piston to admit the
water, there being a valve for discharging the water
from the piston. The pump is stopped and started ac-
cording to the quantity of water of condensation re-
ceived by the receiver, and the pistons of the valve being
steam cushioned, their action is comparatively noiseless.

LIQUEKFYING GAS.—Francis B. Deane,
Lynchburg, Va. To liquefy gas by compression, this
inventor has provided a combined hydrostatic press and
pump especially adapted to do the work effectively and
cconomically. It comprises twin cylindersa in which
operate hollow pistons having annular enlarged upper
ends and fixed hollow plungers fitting their main bore,
the plungers having at their lower end a valved inlet and
smaller valved outlet, and being surrounded by annular
chambers communicating with the pistons. The gas is
first. partially compressed, then forced into a much

smaller chamberand reduced to liquid form, at the same *

time that a fresh supply of gas is being drawn in.

VITRIFICATION FURNACE.— Peter K.
Sommer, Mannheim, Germany. This furnace comprises

a set of gas burners in an inner burning chamber lined -

with refractory material and surrounded by an outer
cylinder for the combustion gases, there being a second
outer chamber through which the air passes to the gas
burners.

plication of heat not only to the bottom but to the sides
of the vessel to be enameled.

Railway Appliances,

CAr CouprpLING.— Battie K. Richard-
son, Nashville, Tenn. This is a coupling of the side
latching type, of simple and durable construction, and
adlapted for automatic coupling with a similar coupling
on another car, while the uncoupling may be effected
from the sides or top of a car. It comprises a cham-
bered drawhead within which are two oppositely pitched
inclines, a pivoted latch block riding on the inclines

when partially rotated, and sliding by gravity to inter- '

lock a notch on its under side with a shoulder on one
incline. The device may be conveniently connected
with an ordinary car coupling of the link and pin style.
Some of these couplings have been tried in actual ser-
vice, and are said to have proved highly satisfactory.

TRACK SANDING APPARATUS.—Oliver
. Murry and James V. K. Walker, Portsmouth, Va.
According to this invention, a valve operating in unison
with the engineer’s brake valve controls an air blast
from the main air reservoir to the sand discharge pipe.
When the brake handle ig in * full release or in *run-
ning * position thesupply of sand to the track is shut off,

but when the handle is moved to * lap,™ before applying |

the brakes, the sand commences to run, and is forced
out when the engineer’s valve is moved to put on the
brakes, a large quantity of sand being forced upon the
rail when the handle is moved to the emergency stop.

CATTLE CAR.—Ferdinand E. Canda,
New York City. The protection of the feed and water
troughs of a cattle car against injury when the car is
loaded with generalifreight is the design of this im-
provement. Ordinarily the posts of the car are made
wide, to allow the troughs to be folded up between
them, and thus protect the troughs from injury, but ac-
cording to this invention the troughsarepivnted between
the posts and are flanked by protecting blocks, brackets
and a guard rail, allowing the width of the posts to be
greatly reduced, and at the same time effectively protect-
ing the troughs from injury by freight.

TRAIN ORDER AND SIGNALING DE-
vicE.—Leonard T. Crabtree, New London, Wis. This
is an improvement upon formerly patented inventions of
the same inventor in devices for railroads using the
block signal, and embracing mechanism for the control

of moving trains, embodying also a train signaling de- ;

vice and a co-operating train order annunciator. Com-
bined with a rotatable pendently supported sgignal blade,
a top-heavy gravity block pivotally supported near its
lower end, and a device connecting the block with the

blade, is an electrical device which when active holds -

the block nearly upright, and releases the block to allow
it to rock when theelectrical device is dormant. The in-
vention also embraces various other novel features de-
signed to simplify the construction and insure certainty
of action.

Mechanical.

CARPENTER’S AND JOINER’S SQUARE. :

—Solomon H. Bretz, Battle Creek, Mich. This is a
composite tool in which the limbs are jointed together
and graduated on arcs of circles defined by two under-
cut opposite shoulders on one limb, and bevel edged
and mating curved flanges on the other limb, the
flanges having a sliding contact with the shoulders and ;
being radially coincident. The implement has algo a:
plumb and level attachment, and rafter and brace tables ;
to indicate lengths forsuch parts of a building, theI
tables being impressed upon a sunken portion of each :
limb, and thereby protected from obliteration by wear.

WIRE SWAGING MACHINE. — Albert
De M. Ramacciotti, NewYork City (executor of Francis |

The furnace is especially designed for enamel- ;
ing the bottoms of rooking vessels, facilitating the ap- '

Seientific
Ramacciotti, deceased). This i8 a machine especial-
ly adapted for swaging wire strings for musical in-
struments, the machine being adjustable to operate
upon strings of various lengths and of high tem-
per, leaving the strings at their flattened surfaces smooth
and flawless. The improvement comprises a sliding
carrier provided with a swaging block, a second carrier
bemg an ad justable wedge section at a right angle, while
a block section may be adjusted by the wedge section
in direction of or away from the sliding carrier, the
block having a swaging jaw adapted to face that of the
sliding carrier.

MiILLSTONE DRESS.—Joseph H. Brown,
Madison, Ga. According to this improvement the mill-
stone hag main furrows and auxiliary furrows extending
to the skirt of the stone, and at the center the face is
sloped slightly toward the eye or draft circle. Across
the main and auxiliary furrows are shoulders facing in-
wardly, the dressing being of a novel character to par-
tially overcome centrifugal force on the coarse parti-
cles, while preventing regrinding of fine particles to cause
heating and undue wear of the stone. Stones with thig
dress can_be run farther apart, and with less friction and
cooler, than has been usual heretofore.

Miscellaneous.

WHEELED SCRAPER.—William Acker-
man and Albert A. Hasselquist, box No. 532, Elgin, Il
This is a machine carrying a scoop, and adapted for
scraping roads or similar work, the scoop being entirely
under the control of one man, who may also drive the
team by which the machine is drawn along. The con-
struction is simple and the gcoop may be held positively
in the position desired according as the ground is to be
scraped, or it may be raised to a carrying position above
the ground, being raised or lowered at the will of the
operator, and dumped by the action of the team.

WAGON DUMPING DEVICE.— Charles
H. Peardon, Smithshire, Ill. This inventor has pro-

vided improved means for elevating a loaded wagon
and thesubsequentdumping discharge of theload auto-’
|mar,ically. A framed structure is erected to afford an

inclined way to the point where the dumping is to be!
effected, and at such place a platform is supported by’
a transverse shaft, whereby the platform may be rocked
to tip the wagon body, there being connected with the
structure a draft cable for attachment to a wagon, where-
by the latter may be drawn up, on the application of
power from a suitable source, and its load dumped when |
the platform is tripped.

| PROPELLER. — Martin Davies, Jersey
City, N. J. This inventor has provided an improved
means of securing propeller blades to the hub or end of
the screw shaft. The hub has radial bores, counter-
sunk on the inner side, and the propeller blades have a
perforated base, and screw bolts have their heads fitted
i in their countersinks and their shanks projected out-
ward through the hub and bases of the blades. The
‘ heads of the bolts are preferably arranged to form part
| of the smooth hub bearing for the propeller shaft. This

-invention has been practically tested in a working pro-

i peller, and has been demonstrated to possess decided
advantages.

PNEUMATIC VALVE.—-Fredrick Fichter,

, Rockaway, N. J. This is an improvement especially
"adapted for use in connection with inflated cushions,
! pneumatic tires, etc. The valve is provided with double
; cushions, and within one casing two valves are made to
I actin conjunction, both valves to be employed when the
! inflation isto be effected, after which one is to be re-
moved. The valve is of simple and durable eonstruction

: and ready application, and, when closed, the escape of

! air througl it is impossible.

. DRUGGIST'S STILL. — Charl s R. R
' Beck, Baltimore, Md. The conical condensing hood of .
| thisapparatus has at its apex a filling opening, and from ,
base to top is surrounded by a water jacket, with inlet
- and outlet openings near the top and bottom to permit
| water circulation, while there is a base trough and a sup-
. plemental trough above it within the hood, the latter
" provided with a discharge pipe. The improvement af- !
fords improved means for distilling various extracts and
waters, collecting all the condensations and conductingf
them out of the still, instead of permitting some of them |
to fall back into the heating vessel. i

ENVELOPE OR STAMP MOISTENER.— |
Henry A. Fry, Chicago, Ill. Thisis a simple device to’
be conveniently worn on the thumb, to facilitate the

irapid and efficient moistening of stamps and envelopes.
| It comprises a reservoir and keeper for attaching the
' reservoir to the hand, in connection with a moistening
' pad arranged beneath, and a valve-controlled connection
: between the reservoir and pad. The device may be
! very quickly operated, the shape of the pad enabling the
. moisture to beevenly applied.

I CnaMP JoOI1INT. — Frances Higbie,
Brooklyn, N. Y. This is an extremely simple device,
comprising a verticalstandard or support, in the form of
arod, on which a bracket is conveniently adjustable up
or down, while a base piece in horse-shoe pattern has
at one edge a neck with an opening adapted to receive
the lower end of the vertical standard, with which it is
engaged by a clamping arm. The device affords a con-
venient means of supporting a cooking vessel at such
height as desired above a lamp, the vessel being placed
on the bracket, of a construction adapted for the pur-
pose, and the lamp base being encircled by the base
piece.

FAN.—Edward Ross, Brooklyn, N. Y. .
This is an improvement in fans having a folding web
adapted to open in circular form, and the invention de-

. geribes a simple and durable fan, which can be readily
opened and closed and locked in either position. The
handle is made solid, and not in two parts, as usual, giv-
ing the fan a neater appearance, and its web can be
easier opened or closed without changing the grip on the
handle.

Nore.—Copies of any of the above patents will be

1
" furnished by Munn & Co., for 25 cents each. Please

gend name of the patentee, title of invention, and date
of this paper.
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NEW BOOKS AND PUBLICATIONS.

THE LATIN LETTER OF COLUMBUS.
Printed in 1493, and announcing the
discovery of America, reproduced in
facsimile, with a preface. London :
Bernard Quaritch. 1893. Pp. vi, 8
Price 30 cents.

HARIOT'S NARRATIVE OF THE FIRST

PLANTATION OF VIRGINIA IN 1585.

Printed in 1588 and 1590, reprinted
from the edition of 1590 with Ig
engravings. London : Bernard Quar-
itch. 1893. Pp. vi, 46, 25 plates.
Price 60 cents.

THE SPANISH LETTER OF COLUMBUS.

WRITTEN BY HIM ON FEBRUARY 15,
1493. To announce the discovery of
America. Reproduced in facsimile
from the unique copy of the origi-
nal edition. (Barcelona, April, 1493.)
With a translation and introduction.
London : Bernard Quaritch.
Pp. xiv, 18. Price 40 cents.
These three very elegant publications are explained by
their titles. They are of wide interest among those who
occupy themselves with theearly history of the continent,

The illustrations in some cases are exceedingly interest-

ing.

EXPERIMENTS ON AIR. PAPERS PusB-
LISHED IN THE PHILOSOPHICAL
TRANSACTIONS. By the Hon. Henry
Cavendish. Edinburgh: William F.

Clay. London: Simpkin, Marshall, .
Limited. ;

Hamilton, Kent & Co.,
1893. Pp. 52. No contents, no index.
Cavendish'sffamous work referring to the period of 1784~
1785 figures as the third of the Alembic Club reprints, and
certainly cannot be considered the least valuable or in-
teresting of them. This workwill certainly find its way
to all chemical libraries. The absence of a contents and
index we feel, however, cannot but be regretted.

LeES MERVEILLES DE L'’EXPOSITION DE
CHICAGO. By N. Melnikoff. Odessa,
Russia : 32 Rue Catherine. 8vo. Pp.
96, illustrated.

This work, which is in Russian, describes the principal
exhibits. Itis curious to note that M. Melnikoff is
greatly in favor of introducing two articles into Russia

| which have generally been regarded as strictly American

—peanuts and popcorn.
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. Elegant plate in colors showing a colonia] residence
at Stamford, Conn., recently erected for C.
Cooper Clark, Esq., at a cost of $9,500 complete.
Floor plans and two perspective elevations.
excellent design.
New York.

. Plate in colors showing the residence of Thomas
C. Wordin, Esq., at Bridgeport, Conn. Two per-
spective views and floor plans.
plete. A very attractive Queen Anne design. Mr.
Henry A. Lambert, architect, Bridgeport, Conn.

. A dwelling erected for Edward W. Alling, Esq., at
New Haven, Conn. Perspective and interior view
and floor plans. An excellentdesign. Cost $4,500
complete. Messrs. Stilson & Brown, architects,
New Haven, Conn.

. A very attractive residence recently erected for R.
Burton, Egeq., at Hartford, Conn., at a cost of
$7,800 complete. Floor plans, perspective view,
etc. Mr. Henry D. Hooker, architect, New York.
An excellent design.

. Engravings and floor plans of a suburban residence
erected for H. McKay,; Erq., at Boston, Mass.,
at cost of $2400 complete.
architect, Boston, Mass.

A dwelling recently erected for P. H. Lucas, Esq., at
Chester Hill, Mt. Vernon, N. Y., at a cost of

$7,000. Floor plans and perspective elevation, also -

an interior view. Mr. Louis H. Lucas, architect,
Mt. Vernon, N. Y.

. A cottageat Mystic, Conn., erected at a cost of $3,000
complete. Elevation and floor plans and an in-
terior view. Mr. John S.Rathbone, architect, New
London, Conn.

. A dwelling recently completed at Stamford, Conn.,
at a cost of $3,500 complete. A picturesque design.
Two perspective views and floor plans. Messrs.
Munn & Co., architects, New York.

. Miscellaneous Contents : The education of custom-
ers.—How to catch contracts.—Hints to readers.—
The latest and best designs for houses.—Laber Day.
—Tests of paving materials.—The World’s Colum-
bian Exposition, a general view.—The builders’
friend.—Adurable and ormamental roof, illustrat-
ed.—An improved woodworking machine, illus-
trated.—The Pasteur filter, illustrated. -The Roch-
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ester parlor heater and improved oil stove, 1llustrat- -

ed.—A stovepipe radiator, illustrated.—An electric
passenger elevator at the Exposition, illustrated. —
Woodworking machmery at the Fair—A new
building material. —Torsion braided wire mat-
tresses, pillows, cushions, etc., shown at the Expo-
gition, illustrated.

The Scientific American Architects and Builders
FEdition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages; forming, pract-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
+ examples of Modern Architectural Construction and
allied subjects.

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

861 Broadway, New York.
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An'!
Mr. Augustus Howe, architect, :

Cost $5,000 com- |

Mr. Austin W. Pease, |
A very attractive design. *
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Pusiness and Personal.

The charge for Insertion under this head is One Dollar a line
Jor each insertion ; about eight words to a line. Adver-
tisements must be received at publication office as early as
Thursday morning to appearin the following week’sissue

. *U.S." metal polish. Indianapolis Samples free.
For pile driving engines. J.S.Mundy, Newark, N. J.
Stavemachinery. Trevor Mfg. Co., Lockport, N. Y.
Improvedironplaners. W.A. Wilson, Rochester. N.Y.
; Edmonds’ Automatic Oil Burner.
‘lar.) Bradford, Pa.

Microbe Killer Water Filter, McConnell Filter Co.,
_Buffalo, N. Y.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R.Dudgeon. 24 Columbia St., New York.

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

Metal spinning, nickel plating, brass castings, experi-
mental brass works. S. Newman, 64 Main St., Cin’ti, O.

Wanted to manufacture.new machinery of real merit.
John M. Kramer & Bro. Machine Works, Maria Stein, O.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. IrvinVan Wle, Syracuse, N.Y.

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

Model dynamo motor.
- ents and experimenters.
" Elbridge, New York.

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

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

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

Patent Electric Vise. What isclaimed, istimesaving.
No turning of handle to bring jaws to the work, simply
oneslidingmovement. Capital Mach. Tool Co., Auburn,
N. Y.

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

§F-Send for new and complete catalogue of Scientific

and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

(Descriptive circu-

Ingenious machine for stud-
Elbridge Electrical Mfg. Co.,

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paperand page or number of question,

]n?uiries not unwwered In reasonable time should
»w repeated ; correspondents will bearin mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter
or in thisdepartment. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnighed with addresses of

I houses manufacturimg or carrying the same.

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

. Seientific American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price. L .
Mineralssent for examination should be distinctly

marked or labeled.

(5543) F. G. H. asks: 1. AreNo. 18 and
No. 25 good sizes of wire to use on a medical coil ? A.
No. 25 wire is too thick. Use No. 30or finer. 2. Which
magnet will give thestrongest current, one 4 inches long,
wound with 1 ounce No. P8 and 3 ounces No. 24, or one
2 inches long wound with 1 ounce No. 18 and 3 ounces
24 ? A. If you refer to horgseshoe magnets, the shorter
one, if of same diameter of core, should give the best
effects.

(5544) J. O. J. asks: 1 Is tungsten
steel the same as Mushet steel, and what tempering it
requires to make permanent magnets (suitable for
voltmeter, etc.) ? A. Mushet steel and tungsten steel are
much alike in their quality of soft tempering, but may
not be of the component alloys. They must not be
dipped in water for tempering, simply cool in theair. 2.
Thave in mind a silvered glass reflecting telescope. Mir-
ror 414 to 5 inches diameter and 3 feet focal length. Are
the measures well proportioned ? A. A good propor-
tion for a reflecting telescope is 12 times the diameter of
themirror for the focal length. 3. Is it necessary to
grind the mirror to the meniscus form, or will a plano-
convex do? Will the silvering process described in last
week’s SCIENTIFIC AMERICAN be applicable to silvering it?
Where can T get considerable general information regard-
ing reflecting telescopes ? A. Thegilvering should be on
the front surface, which should be perrectly polished to
the proper curve. For the silvermgyrocess and descrip-
tion of requirement for grmding and paiishing for astro-
nomical telescopes, see SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 581, 582, 583, 10 cents each mailed.

(5545) J. F. H. says: Will you kindly
explain through the SCIENTIFIC AMERICAN whatis the
' difference between a mechanic and a machimst? A. A
machinist is a mechanic, but all mechanics are not
!strictly machinists. Carpenters, wagon makers, mill-
wrights, cabinet makers, and every one gkilled in the
practice of the mechanic arts are properly mechanics.
Machinists are more properly constructors of machines
and engines, and versed in the principles of construction
of machinery.

(5546) M. P. H. asks: What progress,
if any, has been made in hardeningcopper ? Has any
one since prehistoric times been able to get it so it would
take a razor edge und hold it ? If not, wnat would you
think of a process that could harden an alloy of 85 per
cent copper and 15 per cent tin to that degree that 1t
would take and hold an edgesufticient for all wood-work:
ing tools? If thisresult has not been attained by any
ane else, I will send a specimen of what we have. A.




DECEMBER 9, 1893.]

-1 mutxfu gmemau.

381

Very little progress has been made in tempering copper l solldlfy. Use no heat exceeding 140° Fah.in any part
equal to the asserted claims referred to theprehistoric! of the process.
Egyptians. Although parties in the United States claim | | (6557) H. B. writes: I have a lot of

to have hardening processes for copper, there appearto | . N .
be no claimefor making copperedge t0’013 that willcom- |chp rubber; can T use that for making hard rubber for

pare with steel. Wehavemade bronze compositions of |
pure copper and tin that made fair cutting tools, such as
kndves and cold chisels,that would cut wood, marble, and

the softer metals, but when you come io sirike into a | do nothing with the old scrap. 2. What size wire should

granite or syemite block, the chisel is not there. We ! T use on a telephone line 14 mile long? A. Use copper
shall be pleased to have a specimen of your hard bronze , ' No. 18 or iron wire No. 12.

that is a cutting tool. |
(6547) T. T. H. says: Will you please'
let me knowwhathorse power I can get 80 feet from the

boiler through a 114 inch pipe with 5 ells on in the length .
with 60 pounds pressure atthe boiler? A. Youshould be -

for a substitute? A. There is no good snbstitute for
hard rubber. Fiber is sometimes used. @n an emerg- .
ency use pasteboard soaked in hot paraffine. You can

! numerous devices, but have been unsuccessful A Tt
depends on how you want the magnetism distributed.
able to obtain from 8 to 10 indicated horse power with IBy placing it within a coil and passing a strong current
the pipe as stated, if well felted, “through the coil it will become magnetized in a general
sense diametrically. By rotating it over the poles of a

(5548) A. G.—Compressed air jets have | horseshoe magnet, keeping its center overone pole and :
been proposed for propelling boats.

(5545) T. H. M., Jr., says:
know if ,one force pump will pump water out of three !
wells. 1 he wateris supposed to be 10 feet from the surface, -
algo 10 feet from the pump cylinder. The above pump is -
only to have one standard and one cylinder. Will the | .
above pump draw water out of all the wells? A. The,
pamp will draw from the three wells if the water stands' An experience of forty-tour years. and tbe preparation
at the same height inall of them. A dozen drive wells are ?‘g,ﬂoﬁ gmo;;:‘b%nrgg%d égggf:‘{l‘s a&p]"ﬁ’}:ggffnos B

sometimes connected to one pump. 2. What causes na- lawsand practice on both continents, and to possess un-
tural 9 A. Natural d to be th equaled facilities for procuring patents everywhere. A .

ural gas ? A. Natural gasis supposed to be the pro- synopsis of the patent laws of the United States and all -
duct of the decomposition of petroleum. foreign coun tries may be had on aDDlw&tmn, and(;]) ersons
i contemplating t he securing of patents,either athomeor

(5550) J. L. asks: 1. Would gas-house | wtﬁ%%‘argrfmlvnfxlutggccggdxcléew}?htt}ift?ggs ad onr .|
tar, applied warm with a })rush, have a greater tendency - ﬁ"’l}sﬁve facﬂon,,xg%ifcoerscglnﬁd)}xg%nl;é tk;é}l‘lsc‘x‘;f’s 4&1“‘1‘3:3355‘
to clog the latter when it cools than when used cold ? - way, New Yor!

A. The hot tardries quickerthan cold tar and would be |

more apt to clog the brush. 2 Would it be practicable

to pass the tar through a coil pipe, contained in a cylin-
der and heated by steam, and is there any danger of
thetar choking the coil when it cools ? A. If the taris
fluidwhen cold, it would not choke the coil. Passing
through a coil heated by steam would not change its dry-
ing quality and it would still be fluid afterpassage. 8.
‘Will tar dry quicker, applied hot to a cold surface or |
appliedcold to a hot surface ? A. Tar dries quickest
applied to a hot surface.

1. I want to radmlly By spinning it horizontally in front of a strong |

| pole, circular polarization may be produced. Any method

! may give only partial success, as consequent poles will |
-.probably be produced.

TO INVENTORS

|INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

November 28, 1893,

AND EACH BEARING THAT DATE.

I electric purposes ? @r can you give me agood receipt |

—e e erermrarerm iyt .

Cock, stop, J. G. Smith.................... 509,628 | Kitcben cabinet, F. Coleman 509,663
Coin-controlled a paratus, J. R. Farm . 599,845 | Kitchen cabinet, C. H. Ferri 509,466
Collars, machine for forming mrn—down linen, A. Knife. See Orange knife.
W. Cumminga..................... .. 509,514 | Knite handle, A. Pauls. . 509.762
Coloring wmetal leaves, J. Rosenthal 504,647 | Lace, velling, or ribbon bo 509,691
. Colter, plow, G. A. Lambert e Lacing hook setting machine, W Halkyard.509 509,734
Condmt pr0v1ded wnh conduit couplings, T. C Ladder apparatus, A. K, Goodwin 509,598
[623Y:7] 412 ) PR . 509.567 | Ladder, extensien, W. J Osborne 509,673
Converier core, laminated. C. F. Scott Lamp, electric are, E. Clark 509.842
! Cooker, steam, B. F. & C. O. Metzler.. Lamp, miner’s safety, C. H. W 509,418
Copper, hardening, P. Helbig Lumps, etc., ighting attachmem, for, Whipple &
Copper, refining slimes fiom the electrolytic Te- GUAIAUTISON .. e\ yonioreneseeeneeenernaennans . 509,563
fluing of, Tuttle & Wlntehead . 509, Lantern, signal, C. H. Smith X
COTKSCTeW, C. MEEITOUN ... .. 1uwensennnr .. 509,8 t, H. L. Larrabee......... 509.384
Corn silking mach me, Stnckney & Baxter. . Lavatory standard, W. Scott. 509,402
Corget, V. H. ®berly.........cccoovueiiniin. . 509,483 | Leather marker, H. W. Gor don.
Corun&um, machme for grinding gangieconiain- Lens, fluid, A. A. 1nRTam. ......

I

ng,
~ . Cotton gin feed regulator. Hollingsworth & Ban-
JOB) J R. D wrltes How can 1 best Tover

1ts periphery moving over the otber, it may be magnetized | Cue tip cutting tool, J. R. Hi

" Cut-out, electric pendant, H. E. Werline..

M Balmes.......oooeiiueiiiinniiiininineeaans
Lif g 2 Jnck, A B Afken.
Lightning arrester, A. Wurts

in roller, 8. F. Prevatt..

botton andling and feeding machine, seed, R. S ngbtmng arrester, universal mnon-arcing,

MUDEET. ... iiiiiii i iieiieeaireeaniaiannnen . 509,759 urts 509,784
Cotton sack carrier, Laird & Hill 549540 Lxmeklln G. A. Mace. . 509,439
Couplng. See Car coupling. Electric conduit Liquid elevawr, S. Jenkin: 509437

caap ing. Pipe coupling. Thill coupling. Lock joint, J. W. Coffeen, Jr . . w364
Crudle, Fo Co HANDADS. ;. .evvresraierisnrneenceesenens 509,848 Locomotive or other boiler, Fitzgerald & White. . 509 800
Crane, overhead traveling, W. H. Morgan, Loom pattern mechanism, H. n
509,756, 509,757 | Loom shuttle box operating mechar
Cranes, trolley for overhead traveling, T. R., Sr., | WOOR. o oo vevriieiiriin i anaans
H. Morgan .. 509,758 ° Loom warp stop motion, E. Smith
izes .. 809599 Lubricator, B. Lighing.............
Cultivator and planter, G W Randolph. . 509,766 Magazine camera, L. & A. Chronik.
Cultivator, hand, 1. T. . 509,558 . Mail pouch, W. C. Wilson.........
Cultivator, harrow, and cotton planter, G. W. | Mateh box and lighter. combmed
Randolph ....ooiiiiiiii e 509,826 Measuring vessel, G. Bot X
i Cultivator, tree, A. MoJer................. Metal plates, apparatu.s for cleammz and polish-
Cupola or Dlast furnace, A P. Ruahforth . ing coated, Lewis & MOTgAN ... ...ovveviuiiinnn.s 509,745
Cusbion, W. H. Goolr'ow ....... © Meter. See Electric cwrent meter. Water me-
i Cut-out, N. F. Adam : ter.
Cnt-out electric douhle pole fixture, Mill. See Picket mill. Pug mill. Sawmill. Sweep

: mi
© Mill cut-oﬂ' feed, J. F. Winchell

. 509416
509,444

Cutter. See Band cutter. Vegetable cutter. Milling machme C H. Norton..

Detachable handle for pans, etc,, C. H. Hommel.. 509,738 . Mmemls, wnsblng and separatmg,

Digger. See Post hele digger. Potato dlgger ........................ .. 500,818
' Disinfecting device, G. G. Crosby © Miter box, M. Hanson..

.. 509,136
Door hanger, Sllill‘li J Bso.lgfrson Mop wringer, E. Beach.. . 509,117
Uy -

Doorway conformator, 1. Ort..... 2 Motor. See Electric motor. gnetic
Drill. %e« Jumper llI‘llJ. reciprocating motor. Ether motor. Fluid
Dust pan, G. B. Sarche 509,689 tor. Hydrocarbon motor.
Dye, brown, R. Lauch 509,623 | Mower, lawn, Johnston.. 509,600
| Dye. brown. Ulnch & Ba 509,635 | Music box coin-controlled
Dyemg, etc apparatus for, A & 509,431 bausen & Riessner.. 509,
g case, J TH. Bowley 9,838 Music rest and leaf holde 509,612
ectric conduit couph 5 ,603 . Musical instruments, strmgmg. C.s. 509,414
Electric current meter, V.. M. M 509,750 - Nail bolding tool. J. C. Ricbardso 509,399
Electric current regulator, J. H. Clark 509,363 - Nozzle appliance, O. P. Austin.. 509,353
Electric ele vator, K. B. Perkins. . 509,821 © Nut Jock, Miles & Commande 509.602
Electric elevator. C. R. antt ....... 509,397 | Nut lock J Taini.......c...... 509,708
Electric ligbting system. J. 500,443 ' @il bumer‘ H. Stacey...... 509,831
Electric machine, dynamo, C "Hoffmann. . 509,662 Orange knife, C. A. Dieta..... 509,516
Electric machine regulator, dynamo, E. Ores, treating, E. C En elhard’ 509,368
................................................. 499 Organ, reed or pipe, M. S. Wright.. .. 509
Electrlc machines, compounding dynamo, W. H. - Organs, adjustable comblnanon pedal attach-
Knight. i it i, 509,475 ; ment for pipe, E. 8. Votey .- 509,850
Electric machines, compounding dynamo, H. F. | Packing. piston, T Roberts..... 509,827
PATSBAIL ... e eeeaeeoiaenritarnenesan snensesne 509,486 ; Packing, pistonrod, G. Hagmann. 209,
E]eetnc motor and induction coil, combined, J. 8. Panoramic camera, R. W. tewart ....... 2509,
.......................................... Paper, guillotine for cutting, T. Furnival 509,522
Electrie motor swnchmg apparatus, anht & | Penholder regulator, K. Treier............ 509.g?l>2

Phs.rmaceuhcalcomgound, F. Goldmann
Photographic retoucher, J. R. D:

. [See noteat end of list about copies of these patents.| ° l:.lecrnwl cnm,roller, E. A. fy . 509,776 © Picket mill, F. W. Strobet al...........
(5551) C.—The loss of power 1n steam | | Elecirical distribution, systemo ’l‘ A 'Edison... 509.517 ' Picture frame attachment, E. H. Patterson.
. . . et | Electro-magnetic alarm. P. Rabbidge.............. 509,680 . Pile, W. Kennish...........cccevveiians aune 509,474
engines fromback pressure in theexhaust is veryitrifling. . Acid, 1m}elthoi ?f aEr{xd apparatus for concentrating 509,664 | Elegtﬁ'lo-magnetm recmrocatmg motor, R. Threl- 0706 glpe connectu]n lock, J. H. Lane. 509,142

0 engi i ipe m ! sulphuric, OWATEM ... oieoviioniiatnienennians B ST < ¥ FO . X ipe coubling o Lane..... ... 509,743
No engine, if properly piped, should have more than Adding macbine, Dalton & Myatt.. . 509,722 | Elevator. See Electric elevator. Liquid ele- . Pipe stop or simt-oﬂ J. Gilligan .. 509,575
one-quarter pound back pressure per square inch, which | Advertising device, W. C. Jobnston. . 509473 ° vator. Sucker rod elevator. : Pipe wrench, R. 1. Torkelson.. . 509,
would be but one-half per cent at 50 pounds meanpres- | Advernsmg machine, M. Anthony.. .. 509,640 - Engine, 8ee Expansion engine. Rotary steam Planing machine. E. Holmes et al... 509,435

See Electro-magnetic alarm. ; engine. Steering engine. Planteractuating mechanism, L. Scofield. g
sure. ﬁl}buutlhctqm. H. Muller...... o noeara s For 9,546 gther motor, P. Dje sini......... G and .t. .. 509, {”}am,elr_l c‘(;rn Fl;os\ Craft........... 509,192
. sesthetic vapors, process of and apparatus for va) omtmg cane ulce process of an appara us oW, on 11 - D X
(5552) J. A. W. says: A river 14 feet | generating and'arplying, S.J. Hayes........... 509,849 . . . 509,749 : Plow, electric, C. H, Roberts....... 509,556
! ;Animal trap, W. Vogt....... ...ocoviiiiiiiiiiinnn., 509,561 Expanmble Dbit, J P ‘Lavigne 509, Pocketbooks, ‘etc., frame for. S. Rosenzweig 688
deep flowspastour dock with a velocity of 3 miles an ! ‘antimony compound and making same, T. Mayer 509478 Expansion engme, triple Marshall. 509,752 . Police and fire alarm system, J. B. Gill
hour. What horse power can I derive from the river Armatures, shaft mount for, 8. E. Hitt........ ... 509,620 Extractor. See Tack exfractor | Pool triangle rezister,C. F. Brown
. . . - Autographic register, W. M. Kinnard. 89382 Extracts from tbe redwood tree, making, A. Tay- ' Post hole digger, H. Paulson.....
with a paddle wheel 6 feet broad and 34 feet in diameter, ; %gllle ng C. Puntar. e 'E . H Towne 584 ggg'ggg g.st o dlg:e{, '\]’V HSubllett
3 o § , 3 ! ot box, registerin owne X . . Potato digger, L. uge. meier.
extending12 feetdown into the water, the shaft of which | Band cutt er, wire, J. Sindelar....................... T, 509799 | Potato dieger; 1. J. McDougall, .
would therefore be 5 feet above the water, and therefore Bar:]d cutting ani gram feedmg machme, A, J. " 50080 - Farm gate, T. & J. }f{ohuhn i gggggg i Potential indicator. G. A. Lintner.
. s . aCqUes........... . Fatty matters, puri Ymg 8 . Procious metal bearing slimes, trea
above the 1eYe1 of th(? (_]'O.Cky If the paddle wheel is not . Banjo, A. Anderson. . 500507 ' Faucet, oil can, &1L A, 509,769 Whitehead.................. PO
the best device for utilizing the force of the current, what - ]l;ag]rjels Smaﬁu{gcmrh of . 509,534 | Fence. ‘hedge.i BABé Klrkmtrlck . %,gg Preserving provisions on ice, pot for, E. Feut
f s : a ee Retting ha Fence, wire TOVE....ovuuss N S T T P T,

other device is ? A. You may obtain about 8 horse power gattery box and case, L. F. Jordan. . 509,381 . Fence, wire, O.C. & P. B. Morela 509,755' Prmter’s ‘Tife and lead cutter, A. W. Preece
from the paddle wheel, which is probably the best for | Bearing, ball, O. B. Jacobs 509,739 ' Fence wire ratchet, J. B. Morris 509,580 | Printing oilcloths. machine for, G. F. Eisen
th Bearing for centrifugal Fence wire stay, D. H. Royer 509,493 ; Prmtmg press chases, macbine for dressing, W.

€ purpose. - B It’oland ; 558332 ernI(élnng, machine for wma 5 i P t' e, Jr 509,824

. eater or stirrer, H. Jaquette....................... 509685 =  Ellar............ ...... A Tin ing Tess i
(5553) J. McB. asks how to purify Bed, invalid, B. gt omnger 5092% gel?derm See Car fend w0740, 50074 | prith L Eze.J? . 509,825
. o4 . hi ed spring, . ilter, raker.. , Tinting trans
spermoilfor lubricating. I have a. quantity which has Bees, device for preventmg the swarming of, H. Fllter B. Medina-Santuri 509.441 for, T. Harper 509,528
become gummy. How canl treat it to remove gum ? Bell Ilnangdw H Pl %(4% %“ilter 1;vater 0. lEggtmjm 55339,5:"?? EEOJectﬁles. mﬁa%l?;ne hfo]rl b 55899,730
: ell, alarm, olleys . re alarm signal box, J. : mi mpbe .

1;- f]\{dd? leﬂchdé;allon 0; gummf y oil, 1 ounce, each ﬁf .1 gelt slmféerE B8 Redding. : 509604 Firerm G, H. Garrisbn - 209727 : Bulverizer; W, Beiser. ... 0ge7
chalk and slaked lime a. of a pint of water; stirt icycle, 8. Elliott..... : Flour ches ay . 479 - Pump, C elburn (r. .

. n n % pin . v ? © J Bicycle, L. Shapiro..... ' Fluid motor, rotary E ‘E. Barasi . 509,644 . Pump, duplex steam, C. Al Goyne 509,659
mixture thoroughly, let it stand for a few days, and then i ]gxcyc{e brfa]lzgi . C. V‘Ves ; TS %‘ogmg cEan', G. f‘ é{ansolrll . g(a()r{‘l,zgg . }gum%. vacnnu:ll], G. EA‘OMLBI'PE?( ..... %«%%
add 34 of a pint of water and 8 ounces potash: stir and ! Bicycles, folding mud guar or, 'olding chair, aswe . 509,432 - Punching machine arks. 3

% p w . T n. 3 . P 0 ) Bit. See ‘Expansible hit. Folding gatei:l F Spencer . 509,559 - Purse. coin, W. J. Worden .. 509,504
heat to nearly the boiling point. Then add a solution of g}ogzz %geéh‘x]ﬂld]mg hlock. - gorceps, L%. k st. T Gaeiy e . ggg.gé %gcl See W‘hlr mfkt @ C. T.sch
3 ) i otter, L0145 4110} | DO PO 509,537 + Furniture eg al enm ody ear . X . il brace and tie plate combined, C. T. Schoen,
1 ounce salt to 34 pint of.water, and slowly boil the mass Bont.  See Steambost. ! Game apraratus, W. F‘g’K "ye © 309,601 - 687, 509,608
for a half hour and pourinto a vessel to settle, when the goﬁer tube utoppe{ﬁ.lﬂ}l lsolésrd...l. ~ 't: ........ 509,678 | ((‘;ame axzpaltatusM I%K(.l}]llghtt i . %’?ﬁl 1f:‘imll g\m{dl LCJ BBlallzJer TR
, : 01t 8 OF scTews wi readed or m e points, | Garment clasp, rnste . 509,551 ! Rail joint, ¥ alc
clear ofl may be decanted, or you may simply expose to machine for provxdmg W. R. 8-' ......... 509, Garment turnér, W.Denton.........oeevnns . 509,655 ; Rail '}omt M.C.NileS8........ocovevuanns

the sun for a few days, putting the oil in a lead tray. Wemrlch

(5554) L. A, H.

Bonehlack, revivifying, M.
Book carrier, H. Tollner......
Book. fireproof, F. A. Hatton

says: 1 Will you

Kindl 1 h a 3 A C go:ae nteck an} t({o] for gn?g %dmg‘same. Q1. Gray % g%g
i i i i ? . ottle stopper fastener. chroeder.............. §
ndly tell mehow copper oxide is made opper Bottling ap; arat us, C. B. & C. M. Bearasiey....... 509,647

monoxide (cupric oxide) is made by calcining metallic
copper at a red heat with full exposure to the air. Red
oxide of copper or cuprous oxide is made by heating in
a covered crucible a mixture of 5 parts black oxide of

Box. dee’ Ballot box Letter and bread box.
Matcb box. Miter box.

- Box stay. J. G. Mihelitch............c.cociiaenes,

Brake. See Bicycle brake. Vebicle brake.

Brlck and making same, composition, T. A. E

509,753 ;

.......................................... . 509,428
copper and 4 parts of fine copper filings. 2. Also of some - Bnck machme separator f T. B. Campbe]l . 509,361
solution which isrubbed on copperwhich causes the same | gﬁ:ﬁ%f’s?}fe'lnf%_fﬁr g‘é‘h:g;]g: """" ems ‘‘‘‘‘‘ : %ﬁ%
to turn a beautifulhighly colored polished red. A. The! 509,822

Building block and making same. T. S. Pierce
Building construction, T. O’'Shea

red copper surface is made by dipping the articles in a |

Bunal apparatus, F. C. Rockwell .................... X
solution of 2 drachms sulphate of antimony and 1 ounce Burner. See Gas burner. Oil burner.
. . . ’ - Butter moulding apparatus, P. O. Andreasen...... 509,74
pearlash, diesolved in 1 pint of water. 3. 'Tell me how - Buttonfastener, W. HOWATE........................ 509,436

Camera. Panoramic

iron scroll work is made a dead black ? A. For a black : Camera.
polish on iron boil together oil of turpentine 15 parts and | 1 Camera sbutter, photograg]nc, H. Casler
sulphur 134 parts. Put a thin coat on the iron and burn | §20. See igﬁ‘g";ﬁﬁa‘é‘l‘“
off with an alcohol lamp. 4. Also can silver nitrate be | Car coupling, T. P. Be:
changed into chloride of silver, or can it be changed so ! gg Sgﬂsﬂgg, %argl?v:rr g
that it can beused in an electroplating solution v

See Magazine camera.

eversible can.
Pfenigar

J. A. Hinson.

chloride of silver is used ? A. For the silver bath use 8:£ ‘é%“‘l‘:}]‘lrﬁi”% Lﬁzsﬁg‘“é %%;
514 ounces nitrate of silver to 1 gallon soft water. Then Car conp%mz g % Oldh]::m %ggz
add 8 ounces cyanide of potassium. You can precipitate c:§ Sg},‘gl‘,ﬁg; Al _eg&lﬁley . 509457
silver chloride from a solution of the nitrate by adding | Car coupling, A. G Tupper . 509.779
. . | Car coupling, W. H. Wallace .. 509.5:
hydrochloric acid. Then filter and wash and you have ; Car door, T. Bubank . 509,570
i ) i i i i Car fender, 1. Bean.. . 509,646
silver chloride ready .for use .m any formula calling for it. Gar heater, M. A~ Wile © B09.415
Do the work by gas light or in a dark room. gar platfolll'm b}u%m E ;}V Appe]man .. 5()(0)9'&49}
ar propeller, obertaon. oo ORIy
(5555) M. H. S.—The Campania, like: | Car seat, rallﬂv:ﬁ, i 8. Hale. - s
all the greatoceansteamers, is flat on the bottom through | Gar %vhngfrg W. 5}‘1’1(1’& coe 50005

Car wheel, R. C. Totten
. Carg. ad]ustab]e ﬂtnnz for freigbt, A.J. Sneed
T

Carburetor, R. J. Rolfson........

the midship section.

(5556) A. G. G. asks: 1. On a clock cir-

cuit is a relay of 20 ohms resistance; this relay has under garburetor, gas einglme JME Caps. . %,gg%
it a resistance coil of German silver wire connected onl | Garriane ton. Fanpe & Vogyggeberg | et

' Cart, sugar cane, C. L. Com

Case. See Egg case. Show case
Casement holder, O. Eisele..
Cash register, L. ’Ehrlich..
Cash register, E. D. Gibbs
Cash register, indicator, and check printer. L

shunt. What is the resistance coil on therefor? A.
The resistance coil is designed to prevent sparking at
the relay; it provides a path for the extra current. 2. I
havea20ohmsrelay. If Iadda resistance of 130 ohms

on shunt, will this bring relay to 150 ohms, so it will | o, FUEIER: o aiicutons, pawl Tocking device 0"
work on main line where 150 ohms relays are used ? A. for, ) G (U 509,666
This depends upon the connections. We presume that: €8sk regwu;gs\; ézbeck ejector for check printing, 509.660
the resistance should be comprised in the coils of the | Chair. See Folding chair. Rocking chair, ’

magnet, yet it is not at all certain that this is necessary ; VPO TOY and dril. combived, G K. & H-L. 0,

in your case. Fuller details must be given to obtaina: ghest. See Flour chest.

hurn and butter worker, combined, E. Silen..

definite solution. 3. How is ferric ammonium citrate 1 Churn mechanism, J. T. Walston. . " 509790
prepared ? A. Dissolve 29 parts iron tersulphate in - Clgal;egﬁessgapers. package or w " 509790

water, precipitate with excess of ammonia, filter, wash, | Cinders, devlcé

and dissolve the filtrate with 30 parts citric acid, evapor-3  Jckerson........
Clasp. See Garment asp.

ate to 100 parts. To above add 8314 parts solution of | Clock wmamgmechamgm, A. J. Hopewell.

ammonia (10 per cent or sp. gr. 0:959 at 59° Fah.), mix, Coating iron or steel plates with meta]or

a| tus for. L & M
and evaporate to a eirup, pour on glass and allow to Cock?};il,?ll!‘.‘l.s.].oétolgn.?. Org.a

Gas burner, beating, Williamson & Busby . 509,710 - Railway, conduit electric, E. H. Jobnson
" Gas lamps, ’hzbtmg 1. Hartig...... . 509,531 | Railway, conduit electric, A. Worner......
. Gas mixer, C. G. Freeman. . . 509,369 lewa(y cross tie, keyed spike cast u'on, B
Gas regulator and cut-off, G. Palm............ 00 "0 509,395 uire.. .
Gate. See Farm gate. Fuldmg gate. Railway. eleetrlc, ‘T. A. Edison.’
Gate. A. & S. A. Diffenderfer........................ 509,616 ' Railway frozs, machine for the manufacture of
N Gear planer tool controlling mechanism, J. -R. ore .o
.......................................... 509,467 . Rallway tlme signal, E. H. Adams.. .. 509,785
Gem cuttmg and polishing macbine, W. C. Railways. automatic fog signal apparatus for, J.
.............................................. 509,814 CDIXON. ittt eei i iaeeiinnieen s eeaense. D09,T96
Glassware engraving macbine, H. A. Rube........ 589,829 lewnys, closed conduit system for electric, E.
- Grading powdered material, apparatus for, W. . Chabeault.....c..ieiiiieiiieeieeeneieinsancaceraces 9,651
. W. GillesPie.....ooe tiivirniiriiaeieatinenienninns 509.728 - Railways, electric closed conduit system for, G.
- Grain binder, W. M. Holmes. . 509470 | W. VOD SICMIENS..euttiverrieterenssanesssssananane 509,403
: Grate bar, E. Gibson.......... 509.5%% ‘ Railways, subway for cable, Vogel & Mclntosh... 5098

. Grinding machine, J. H. King.. X | Raisin seeder, 8."B. Blis!
- Grubbing machine, W. Smith.. . 509,174 | Rake and loader, J. S. Bevers
Gun, magazine, J. 1. MLCullough . 509,548 ! Range, cooking, C. E. Da.r}mg
Gun, trap, M. S BATKET . «.vneenoenniiiniian 00 509,716 . Ratchet wrench, E. B. H'
andle. See I)etachable bandle. Knife handle. ! Refrigeration and swrage, "device for,
Hanger. See Doorhanger. Hardy

. Harness, E. J. Schermerhorn
509,841 -

! Refrigerator car. Barker & Re;
Refrigerator car, C. S. Hardy..
- Register. See Auwgraphlc reg
er. Pool trianzle register.
Regulator. See Cotton ¢gin feed regulator.
[ tric current regulator.

Harness, T. Decker

Harness strap attacbment,
Harrow, J. J. Cal lender
Harrow,J 1. Hoke..
Harrow and culti

Hlec-
Electric macbine re-

Randclph. ... 509,767 gulator. Gas regulator. Penholder regu-
Harrow. rotary, 509,686 1awr Temperature regulator. Windmill re-
Harvester, beet, G. A. Far 509,571 : ulator.

Harvesting macbine, F. H, R 509,492 . Retmng bath J. C. Pennington 509.396
Hat and coat hook, F. Taylor.. 509,630  Reversible can, Cooke & Pbillip: 509,
Hat holder, foliable J. W. 'l‘hayer 509,832 Rivet setting mnebme E. M. Pope. . 509,654
Header. grain, Bebel & Jenkins. .......oo.iiiiiiinn 509,648 . Rivet setting machme, Stimpson. . 509,69
Heartbs, adjustable and detachable frame or . Riveting machine feedmg devwe H. Habn. 509,732

skirting for, A. W.Koch............c..coeeeionnn 509,677 - Riveting machine, hydraulic, W. H. Wood 509,782
Heater. e Car heater. Hotwaterhmter Solar - Rocking chair, C. T. Holloway 509,863

beater. . Rods, macbine for securing heads to, D. M. Re
Heater or boiler, H. Stanton........................ 509,495 mo; 509,683
Heating apparatus, G. M. Drum. . 509,366 Roof, thatch, C. Manievule 509,751
Heel die, I. R. Rogers................... .. 509,758 - Rosin holder, J. F. Mulle:

Hide fleshing machme, A. E. Whitney. .. 509,503 . Rotary steam engine, W. M VVhlteley
Hinge, T.Tangney.............. . 589,702 Route mdicator, C. Bash........ .....
Hitcbing stra%VA J. Cogley . 503,652 Rowrng gear, R. B. Reynold

Hobby horse, ,451 © Ruler, slate, A. Bechmann..

Ioe and fertlhzer dmtnbuter, horse, F. M. Salicylic ester of acetol, P.

HAINEE. ... vveereireennseeeansennnneersesnnennnnee 63 | Sand screen, G. A. True.
Holdback hook W. G. Mauk. i Sash balance, O, Seely .
Hoof weight, W. Hamilton 804 | Sashes, device for raising or lowering swmzmg.
Hook. See Hat'and coat hook. Holdback hook. i D. P. Hopkins
Hook and eye, J. D. R La 509, . Saw mill, band, C. H Derts . .
Horse tail holder, J. F. - Saw m1lls, steam Ieed for, W. E Hill..
Hose mender. O. H. Still............ ! S8awtooth and means for securing same, Taylor &,
Hot water heater, J. H. McCormac ; WITDEr. ... s e
Hulling coffee, rice, etc., machine for and mode | Sawing machine, hand. F.L.T.Gerhard

of. L. A. Riester 06+ Scale beam, 8. T\ 1
Hydrocarbon motor, W. Seck . , Scale, platform S ’1‘ ale
Ice cutting machine, D. R. & F. M. Woodsum 500.420 | Scraper, wheeled, F. A Rat bun
Incubator, New & Mittelsteadt .. | Screen. See Sand screen.
Indicating system, S. B. Thursto;

Window screen.
Screw making macliine, T. Sowerbutts....

m. -
‘Indicator. See Fare indicator. Potential indi- | Seal and tag therefor, Brook: X
cator. Route indicator. . Sealing vessels, bermetically, A. L. Weissen
Inductionapparatus, M. R. Ruble.................. 509.400 PhANNET. ... ittt ittt et iaaae 509,834
got moulas, bottom plate for steel, B. Talbot... 509,701 ' Sewing cabinet and work table, J. H. Simmons... 509,773
aler, F. A. Dietrich.. . 509465 Sewmg machine feeding mechanism, V. Lecont e,
Insulator strain, C. H. D y . 509,614 9,

Ironing collar tips, macbine for,
mings’
Ironing machine deﬂector S. M. Brundage
Jack. See Lifting jack. Sboemaker’ s jac
Jacketed can A. Marzynski
Joint, 1;See Tock joint. Rail
Jjoin:
Jumper drill. electrlcally-operated C. Hoffmann.. 535
Key and knob fastening device, E. V. Reynolds.. 38,
Kiln. See Lime kiln.
Kilnfor burning lime or cement rock, T. K. Nick-
[= 410 PRRTRTN eeny

. 509,513 |
| 509,510

509,440 |

shearing machme H. Bla
Sheet metal blanks. machina for ed,
Sheet metal vesgels, machine £ or maki
Shella ag,lcle made from.M.F.&H. E
thps hull, P. O'Bri
Shipping case, J. H. Bow
Shoe fastening, J. H. Gunn.
Shoe fastening, H. Vachon.

rsal

2 5. Small 509456
rennan. 509,359

3

509,839
509802

603,660 509,707

© 1893 SCIENTIFIC AMERICAN, INC
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Shoe, swimming, A. F. Hilker.
Shoe, turned, J. H. Anthoine.
Shoemaker’s Jjack, G. Sumner.
Show case, G. J. Meyer

Signal. See Railway time signal.

signal.

Slgnal apparatus, G. McIntosh
Signaling apparatus, train. J. S. H. Pellat
Sled, motor, J. W. Drescher
Sleli];kattachment for wheeled vehicles,

Sleigh runner, W. Du
Smoke. appararus for remaovi
E. E. Dulier. .

Snow plow or scrapen W.B.Jone
Solar beater, H. E. Paine.
Spittoon, A. Pusel.........
Spoel holder, H. H. Thomas. . .
Spout, etc., to vessels, atmchmg, 8. Walter.......
Sprmﬁ See Bed spring.

Smrc out of colla.rs. machine for squeezing the.

Trunk line

Stay, dress, J. B. Moore. . 509,480
Steamboat, C. Haugan.. . 509,
Steam trap, w. J. Grege . 509,846
Steering engine, W. Craig. . 509,
Sterilizing apparatus, A. V. . 509.!
tilt, . Emde 509,526
. 509,639

Smol foldmg, T.
Sto 'pper See Boiler flue sto
Stove, gas, Phillips & Wallace. .
Stave, bot blast. M cClure & Amsler..
Strap. See Hitching strap.
Straw stacker, J. H. Sierman........................
Straw stucker automatic swinging, P. Muller..
Street sweeper, W. Y. Gambee
Sucker rod elevator, W H. Hay
Suspensien device, W. C. Homnn
Sweep mill, J. K. Winchen . (]
Switch. See Electric switch. '
Switch board circuit and signaling apparatus,
Dunbar & May .
Switch mover, J. (xoodfellow ............
Switch stand and lock
Syringe,bhypodermic. i)llllﬂE &McKee
Track extractor. L. S. Denison

Tag fastener,sF. E. Harris
8,

'ags, etc., machine for cutting, C. E
Sawyer.
Telegraph printing, R. A. Fowden
Telg};(llone slystems. signal apparatus for, J J
Telephonic apparatus, W. 8. Harrison.
Temperature regulator. A. F. Nagle..
Thill coupling, C. G. Burllck .
Thill coupling, M. C. Parker. ............ .
Thrashing machine concnve, F. Richter...........
Tie. See Railway crosstie.
Timber preservmg apparatus,
Tongue, sled, J. J. Naset..
Tool holder, 'H. E

Toy, H. Ca.sler

Trap. See An " Stea

"rolley track, WV H. Brodie....... . 509,650 ,
TYolley wire clamp ear, E. B. Gates. . 509,616 .
Trousers, J. W. Sheppard.... 509,693
Truck, car, W. 8. G. Baker.. R
Trunk line gignal, E. S. C. May . 509,477
Truss, W. C. Wetmore.... . 509,637 ;
Tug, hame, J. S. West . 509,562 |
Turning machine, J. R. Beckett, Jr . 509,423 *
Turning machine, sca.l]ogl C. B.'Hatfeld... .. . 0. 509,469
Type bars and matricest erefor, machine fororo-

ducing, O. Mergenthaler (r)
Type cabinet, J. Slocum
Type writing machine. L. S. Crandall,509,

Type writing machine, G. P. Davis.
Type writing machine, G. K. Flowe:
Type writing machine, J. A. Young..
Umbrella ribs, machine for formlng and securmg

the eyes on, D. M. Redmond
Umbrella runner retmner,J B. Riehl.

Universal joint, C. M. Ston: 40:
Upholstery ball, tassel, etc G. F. Hensel.. ,661
Valve and valve seat for Oil cans, outlet A, H.
‘Walker. 509,411
Valve, float, W. Scott ()

Valve for hydrnullc elevntors, ete, C. I.
Valve, hose, J. W. Grant......
Valve, hydrant, S, L. Cohoon..
Valve stem shield, D. A. Reaga
Valve, tube, F. R. McMillan..
Vegetable cutter, J. G. Bake
Vegetable cutter, F. K. Zehe
Vehicle attachment, O. W. Mason..
Vehicle brake, road, T. G. Barlow-Massucks
Vehicle wheel, C.J. Holman..

- Sehastian Lathe Co.

?J{Doerﬁsements.

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

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

The above are charees per agate line—about eight
words per line. ‘This notice shows the width of the line,
and is set in agate type. Bngravings 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.

“Gtarn L Screw Cudo
Foat Lathe ting Aute=
Bw npgn matic Crose
HESL SN A Feed, etc.
Hernll Bews, H Crislogue
Circular " ree
Yawne. Tatmrd uf &, aur
Morziwere. Mackinery.

Saneca Falls Mrg. Ln. oJ.J Water St., Seneca Falls, NY,

IMPROVED I. ATHES \ MODERN

ENGINE
AlsoFoot Lathes, Toolsand Supplies.
120-122 Culsert “treck

CINCLNSATE I,

CATALOGUES FREE TQ° Any_ AOCRE

NGINE CASTINGS

One-eighth to Two h. p. Upright, Horizontal,
and Marine. Illustrated bnklet sent free en Te~
ceipt of stamp. Gas Engine and Dynamo Castings.
Small Boilers. Experimental work for inventors.

A.J. WEED & SON, 166 Liberty St.,, NEW YORK.

| AR COMPRESSORS
ROCK DRILLS,

|26 SORTLANDT ST
, New York.

IF YOU HAVE ANY SMALL ARTIGLES
in Brass or Iron that you want manufactured
in quantities, write to THE JoNEs Bros. ELEC-
TRIC Co., 28-30-32 West Court St., Cin’ti, O.

Parsons Hurnluglcal Institute.

earn the Watch Trade,

"Engraving and Jewelry Work.

\\;e}oclpege.dz:. Au ‘i]...l...l.)‘ “Gonds . g&g,g{sﬁ(
elocipede drive whee endron. . 509 .
Velocipede wheel, J. M. McMahan. . 509,549 : PARSONS IDE & CO ¥ Circular free.
gennl}ntor. S. J.J Bov]v)n“.(.l ...... . %.?23 302 B dl A PEORIA ILL
essel, marine, avids. . 509, radie .
anon running gear, J. H. Bal . 509,35¢ ‘{ ve:
‘Waistband fastener, R. 8. Wlesenfe .
Watchmaker’s tool, G. W. Cameron 509

Water closet, R. Frame.
Water meter, diaphragm, Bartr:
Weaving two or more fahri s. appamtus

ultaneously, E. Langjahr
Welding cylinder, Grieves & Frazler
‘Well packer, artesian, G. Palm..
Whip, A. Sanders.... .........
Whip rack, A. H. Phinney .
Winding devwes, regu]ator for thread, S. W.

Wardwell, Jr
Windmill regula.tor, S. K. Porter.
Window, O. Frotscher..
Y‘deow. G. Thiel
Window frame and sash, .
Window screen, C. Deplanty
Win dows, preventmg moisture on,B. D.
Wheel. SeeCar wheel. Vehicle wheel.

pede wheel. Velocipede drive wheel.
Wrench. See Pipe wrench. Ratchet wrench.
Wringer. See Mop wringer.

TRADE MARKS.

Ale, aerated and non-alcoholic, Kops Brewery.....

Beer, lager, Robert Portner Brewing Company..

Brandy, G. Sayer & Co

Cakes and crackers, La Fayette
fectionary Compa:

Candled pop corn and other ca

Clga.rs E. F. Law..
Cleaning and polishing preparation,L. Mason & Co, 23,880
Coflee, composition, Cody-Powell Coffee Company 23.868
Compound for female disorders, fiuid, J. L. Lyon %3 876

Eyelets, metal, Ziegler Brothers. 885
Fishing lines and twine, S. Green ,384
Hair tonics, L. P. Federmeyer........ 23,882
Incubators and brooders, G. H. Stahl 23,865
Insecticide, 8. Mueller................... 23,875
Knit underwear, Brown, Durrell & Co. 3.863
Liniment, J. M. Englebart............ ...... 23879
Malt for brewing purposes, extract of, W. J 28,8711
0 5

Medicinal coal tar derivative, R. 23,878
Mineral water, ginger ale, phosphate. ozonate,

carbonated beverages, White Rock Mineral

Spring Company .. 23,873
Qil of roses, G. Lueder .23 883
Periodicals, printed, Mccall Compan
Radiators, steam and bot water, A. A. anﬂng

Iron COmPANY...cu.viiiierneceaasaassanaenns . 23887
Remedy, anticholera and tonic, M. B. Scala........ 23, 877
Stoves and ranges, Favorite Stove and Range ‘Com-

PANY.eeirieiienenrnnaans eeeecteece seseecesesesiaan 23,886

DESIGNS.
Bed,80fa,C.J. CONBEr.....cccoviviienrnnnnnieasannnns 22,922
Fiiter pressring, E. E. Hen rick .. 22,918
Pattern strip, metallic, k. L. Thompson. .« 22919
Pie holder, P. Julian 22.921
Spoon, J. w. M illot...... 22,916
Suspender web, C. Bloomberg 22,92
Thimble plate, 'G. Rlsehmuller 22,917
Truck side bar, J. A. Brill.. 32
‘Wall paper, C. Booze...... 9.
s

‘Wall paper, M. G. Hatch..
‘Wall paper, C. K. Herrick.... .
Washboiler screen, W. Mitchel
‘Wax for sad irons, 'laundry. J.E.

8

22,923
22,9%

A printed copy of the specification and drawing of

any patent in the foregoing list, or any patent in print
lssued since 1868, will be furulahed from this office for
25cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway, New York.

Canadian patents may now be obtained by the in- '

ventors for any of the inventions named in the fore-
fﬂlng list, provided they aresimple. at a cost of 840 each.

fcomplicatedthe cost will be a litle more. For full
instructions address Munn & Co., 361
York. Other foreign patents may alen be obtained.

31

Broadway, New

GENERAL MACHINERY FORNP

Mining TUNNELING - .g'-
CUAREY LRNROAD WORW,

Before you Order and Subscribe to your

FOREIGN PERIODICALS

or next year, flease send for estimate to

G. E. STRCHRRT% Broadway, N.
Importer of Books and Period{cals.

Branches.—LEIPZIG, LONDON, PARIS.

FUUT POWER LATHES'

For El ctrical and Ex-
perimental Work.
For Gunsmiths & Teol
Makers. For_ General

Machine Shop Work.

High Grade Tools;
alegant in design, su-
perior in construetlon. The best foot pewer
lathes made, and quality considered, the
cheapest. Send for cataionue and prices.
w. F. & JOHN BARNES Co., 1999 Ruby St Rockford. I]l.

VANDUZEN S5 PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liquid.
Alwave in Order, never Clogs nor
[ frerzes. Every Pump Guaranteed.

O SIZES.
200 to 12000 Gallons per Hour.
Cost 87T to$THeach. Address

" THE VANDUZEN & TIFT CO.

Lk to 108 E. Second St., cmcmmh. 0.

E%”"'ﬁ" Y

m
( hristing p
HIsSHOP,

"[h.nm foor
1 Atwater
Blao . \s‘w IIkan Cunm,

INVENTORS. ATTENTION!

e wunt meriiurious H'mp-e 1l L'tensils and petent-
rel noveldies boooteoduee, Tnventors gre mvited Lo
1with us,

THE STURTEVANT

PORTA

ALL SIZES & STYLES
H _

. H. KP HMAN & (‘(} \'Al‘m.vn\'. uTon !

DESIGNS'

Catalogue Free |

MAKE YOUR-
SELF A

MECHANICAL ENGINEER OR DRAUGHTSMAN ;

Or qualify .to take charge of or to superintend the manufacture of machinery, by de.
voting your idle hours to Home Study by the method of THE CORRESPOND-
ENCE SCHOOL OF MECHANICS, Scranton, Pa.
know how to read and write. Moderate charges. Send for FREE Circular.

To begin, students need only

The machinery I make is the kind
you want. Every machine bears the imprint
of my brain as well as my name. Of the best
work and finest material, it does the best
work, saves the most time, and makes you
the most money. Send for a catalogue.

| Catalogues: A, weodworking mach’y ; B, mach’y for
brass, ivory, hern, etc.; (., shaft'g, pull eys, hangers, ete.

P. PRYIBIL, 48-500 W. 41st St., NEW YORK.

NICKEL

AND
ELECTRO-PLATING

Apparatus and Haterial.
THE

Hanson & VanWinkle Co.
Newark, N. J.
81 L1BERTY ST., N. Y.
23'S. CANAL STREET,
CHICAGO

| WELL DRILLING MACHINERY

MANTFALTIITARN LY

WILLIAMS BROTHERS,
ITHACA, N. V.,

Mounted and on Sills, for

deep or shallow wells,

with steam or horse

We power.

Send for
i Catalogua.

which over 1000 are in use

ADDHEHR

8 il Brothers

ITHACA, N. Y,

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

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests,
Boilers, gmes Pipe, Cordage,
Drlllmg Tools, etc Illusn ated
eatadog i, pr e b ists, et do-
eirlvd shects o rrqurar.

The AUTOGRAPHIC
REGISTER

- abor -Saving
Bllsuwss System.

Enforcing Honesty
and Accuracy.

Chicago Autographic Register Co.
150 E. Mouroe Street,
CH1CAGO, 1L1..
Send feor catalegue & price list.

Green River Patent Splral Fluted Reamers.
i

LR

-Roughmg and Flmshmg Taper Reamers.

Send for Catalogue.

Wiley & Russell Mfg. Qo., Greenfield, Mass., U. 8. A.

OF

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

NO JOURNALS IN GRINDING CHAMBER.
POSITIVE ACTION ON MATERIAL.
OF PRODUCT. IT IS ABSOLUTELY
CONSTRUCTION AND CAPACITY,
LESS THAN STAMP MILLS,

© 1893 SCIENTIFIC AMERICAN, INC

THE GRIFFIN MILL

The Only Perfect Pulverizer

Will work either wet or dry, and deliver a finished product.
Capacity, 3 to 4 tons per hour on Phosphate Rock, 1} to 2 tons
per hour on Portland Cement,

hardness of material to be pulverized and fineness of product.
Grinds from 80 to 250 Megh with equal facility.

MINIMUM POWER PRODUCES MAXIMUM AMOUNT
GUARANTEED IN EVERY RESPECT, BOTH AS TO
FIRST COST, WEAR, AND OPERATING EXPENSE MUCH
LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATE-
RIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE.

Correspondence solicited, and illustrated de-
scriptive pamphlet furnis

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

NOW READY!

Fourteenth Edition of

Experimental Science

A GREAT BOOK FOR THE HOLIDAYS.

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

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

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious

. optical illusion known as the Anorthoscope., togefer

with otner new and interesting Optical Illusions, the
®ptical Prejection of Opm&ue Objects, new experiments
in Projecticn, Iridescent Glass, some points in Photo-

aphy, mcludmg Hand Cameras, Cane Cameras, etc.;
iy stems of Electrical Dlstmhutlon Elec trical Ore Find-
er, Electrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantially and beautifully
bound, Price in cloth, by mail, $4. Halfmorocco, $5.

6 Send for illustrated circular.

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY NEwW YORI&.

W.B.ORCUTT,Gs~n.MGR.

The 0 rﬁut‘ Bnmp y Corresp’d’ce Solicited. Chlcago,

\ GAS ENGIN ES

5 GAS. ahLOR cff
TR R M
SAFE SiMpLE
FARTS
HW. GALDWELL & SoN.

ZEMD FOR CATALOGUE SOLE M'F'R'S.
WA SHINGTON & UNION 3T'S. CHIGAGD, 1LLS.

Leading Lithographers

casab

IAB
g;' No";tcomn

OF

PHOSPHATE
ROCK,

FOUNDRY
FAGINGS,

And All Other
Refractory
Substances,

Quartz or Ores, depending on

BALL RIGID ON SHAFT HAVING DIRECT

hed on application to
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Seientifis

American,

Founded by Mathew Carey, 1785,

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

§¥ " Our new and Revised Catalogue of Practical and
Bcientific Books, 88 pages. Svo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts.sent free and free of postage
“4)1 any one in any part of the world who will furnish his
address.

. For the enhghtened owners of gardens and woodlands
this journal is invaluable.”—New Y ork Tribune

A beautifully illustrated journal of
Horticulture, Landscape Art and For-
estry, filled every week with fresh, en-
tertaining, practical and accurate infor-
mation for all who love nature or take an
interest in flowers, shrubs and trees.

literature of the time on all subjects
within the scope of the paper.

“‘The foremost journal of its class.”—Boston Herald.
= A delightful weekly companion.”—Harper’s Weekly.

PUBLISHED WEEKLY. $4.00 A YEAR.

Specimen copy free on application.

Garden and Forest Publishing Co. FEbr PoRR™

The Remington

As Perfect in Design

‘pcwﬁ‘ten

and Construction as Original Ingenuity, Long

Experience, and Constant Improvement can make a Writing Machine.
It is Simple, Well ade, Practical, Durable, Easy toLearnand to Operate.

Wyckoff, Seamans & Benedict, 3>

7 Broadway,
New York.

NOTICIE.

MINISTRY OF PUBLIC WORKS

The Egyptian Government puts up to adeudlca.tlon
the construction and workmg of a tramway line of nar-
raow gauge from Mansourah to Menzaleh wnd Matarieh
with its branch lines, on the conditions of the act of
concession and the specification, copies of which will be
forwarded to those who apply for them by letter ad-
dressed to the Minister of Publlc Works, Cairo, Egypt.

Offers will be received at this Ministry up to noon on
the 1st February, 1894,

Persons tendering should indicate the width of the
line, and all other dispositions relative to the type of
permanent way and rolling stock, and the term for
which they require the concession. This term may not
exceed forty years.

The F‘gyptmn Government _reserves to itself the right
of selecting and accepting whichever offer it prefers, or
of rejecting any offer, however advantageous it may
appear to be.

Its'
writers are the foremost American and’
European authorities, and the editorial
and leading articles constitute the best :

BOILS THE WATER

WE‘.‘ BARAGWANATH & SON

; 46 W. DIVISION 8T
smuronmm.neue GHiOAGO.

NORTH TARRYTOWN N. Y

ov. 27,1893.
The sewerage commission of the v1llage of North
Tarrytown desire engineers who have made a specialty
of sanitary work, to send to them (with refarences) the
terms upon which they would make surveys, plans and
specifications ef a permanent system of Sewerage for

thatjvillage. Commumcauons to be addressed
DAVID SILVER, Pres't.
TARRYTOW N, N.Y.

NEW YORK.
The Bound Volume of

The Quarterly?

[llustrator

CONTAINS

678 lllustrations, by 302 Artists.

PRICE $2.00.
The most beautiful Periodical published.

Send 3o cents for Sample Copy.

SPECIAL $100 photographic prize uffer in current
number.

SPECIAL New Year’s Number.
HARRY C. JONES, Publisher,

FHR HAILAGAD S

WOODEN TANKS B ,m:ﬁ 0":_’-[
LARGE waTeh LEDTH comn.u’: Srhen

PLANT L 1A SPECIALTY. o
; FPRESE EUMEBER.
Forrauasatamantowehs LA DWELL G2

NE 24T E.Main 5T Lou:sw LE K.
AND FOR SALE

JLARTERKS WANTED &7°, 528,28

HARBACH & G0, 808 filbert St.Phila.Pa.

Saskatchewan
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They are the warmest, handsomest, and most dura-
ble Sleigh Robes made, practically unwearoutable.
Not expensive, and insure solid comfortto people ex=-
posed to celd weather. “Buffalo Bill ’’ says the; 1{ area
perfect substitute for the old, and now rare, Buffalo
skins. Ask for Lhe Saskatchewan Buffalo Robes at
your dealer’s, er if stock, send for illustrated
800k To AN ERICAN BUKFA OBE (0.,

owell Street, Buffalo, N. Y
SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIKIC
AMERICAN BUPPLEMENT can be had at this office-fer
10 cents.  Also to be had of newsdealers in all parts of

s i QUAKER CITY

GRINDIN(G MWILL
1For CORN and COBS,
FEED and TABLE

Send fur all mils advnrtised.
heep 1he best and rotarn
att uthars,
A.W.STRALB & C. . Philada.Pa.
Yorritory East of 43hig.
‘LEMENT (0% Sprinzicld, 0. Tee"y West of By

N'hain m

BENTS WANTED

32 ‘JJtun{l % FIFTH AH- \I'r, NHV YoRE.

A DEsmAaLg HOLIDAY CIFT.
DRAPER’S

| Recording Thermometer

Standardized and Warranted.

. Gives a correct and continuous record
in ink on a weekly chart. Price, $13.

For particulars, address
THE DRAPER MFG. CO.
1532 F rout ~t., New York.
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GASOI.INE ENGINES.

Statignary & Portable

ALL SIZES.
A Dwarfs in sizeand
: Giants in Strength.

B Costs only {0 cents a Day

¥ per H1. P.torun them, &
f scarcely any attention.

EVERY ENGINE GUARANTEED
Write for particulars
and testimonials.

THE VANDUZEN GAS &
jmi GASOLINE ENGINE CO.

] A CINCINNATIL, O,
Mem.iun Lhis pepar when ycu write. -
Wimshurst E"FUTRIC  Machine.

1 to 2'* spokes.
Can be put to-
gether by any
boy.

Only 43.50
lor complete aet

“PARAGO

af Poty, Lovden
Jars, Book of ITn- -
hn d‘,_

lut]wrmu‘utﬂ.

% Tracy Eag.Co.
156 Liberty 8t.
Nesr York.

atraetings

LANTERN.

The only Electric Lamp for Direct or
Alternating Current.

A perfectly steady silvery whitelight, holdi ng position
in the optical centre automatically. Can be seen ope-
rating in our Dark Room. Correspondence solicited.

B3~ Send for Descriptive Circular.
QUEEN & CO.. Inc Pluludelphm, Pn., U.S. A.

ABL

Mln FIME GRAY IROM ALSD STEEL
CASTINGS FROIM SPECIAL 2
HE TNy | “\FS,;“ PAT TE[}E-{
FINFSHING .
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h
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LERIGH AVE S AMERICAN ST. PHILA,

| BATES ROCK & v URE_BREAKER

Capacity up to 200 tons per hour.

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

Builders of High Grade Mining
Machinery. 8end for Catalogues.

GCATES IRON WORKS,

A 30 CSo. Clinton St.. Chicago
\ = ey 136 C, Liberty Street, New York.
l j 237 C, frankiin St.. Boston, Mass |

e, Phosphate &
H I L‘lm ik Ma
Far Fitters, Hmhlprs. \'('El—
Vertaratee Tln & Brass,

AND 284 PEARL ST.

THE HARRING‘ON AKING PRFORATING Co.. CH!CAG

MNEW YORK .

Improved Service to Cincinnati
and St. Louis,

The Baltimnro & tthin Southwoestern Timited, leaving
Nisw Tork 900 AN, and (he fast Fxpress leaving st 7.0
1% 3., for Cineinuutl shd St Louis, are mow agquitsgped
with a complate Tinings Car service, buidl cxprossly fur
thess Lraing by the Pullman Company,  S'eman Dining
ars wre alan kel Baeieed Fo layad Blue Line teaios leaving
New York 900 and 1030 A, M, and 500 . M. tor Balii-
I T .uml Wl ngto,

“ ECONOMY IS WEALTH."

Agents wanted to sell the Ime=
proved Hall Typewriter.
The only standard machine made
- for a reasonable price. Prints all
W languages Interchangeable type.

Send for Catalogue.

Address N. TYPEWRITER CO.

611 Washington Street, Boston, Mass,
Mention Scientific American,

The Best
Christmas Gift

or the best addition to one’s own library is
WEBSTER'S INTERNATIONAL DlCTlONABY

Th
“ Unabndged 2
Ten years spent
revising,100 editors
employed, andover
: $300,000 expended.

A Grand Edﬁcator
Abreast of the Times
A lerary in Itselt

Invaluable inthe
i household, and to
the teacher, profes-
sional man, or self-
educator.

Sold by All Boaksellers.

G. & C. Merriam Co.
Publishers,
Springfield, Mass.
FDo not buy cheap photo-

graphic reprints of ancient
editiens.
@“Sendforfme prospectus.
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ROBERT H. INGERSOLL & HRG,,
€5 CORTLANDT BT\, SEW YORE CITX,

s USE GRINDSTONES?

If g0, we Can supply you. .All sizex
mounted and unmounted. always |
kept in stock. Remember, we make a |
specialtyof selecting stones forall spe-
cial purposes, §F Ask for cataingue

The CLEYEL.AND STONE CO.
24 Floor, Wilshire, Cleveland, O.

'MANUFACTURING RUBBER STAMPS

By our imf;roved process, with a ‘‘ New
York ” Vulcanizer, is pleasant and pre-
fitable work, requiring little gapital.
Parties using many stamps will find it
economical to make them.

Our Vulcanizers received the highest
award, medal, and diplom aat World’s ;
Fair. ' (@ Circulars free.

BARTON MFG. CO.,

336 Broudwuv. N. Y.

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Common Sense Ear Drums
- New scientific invention, entirely different
in construction from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill hasgiven norelief-.
Theyare safe, comfortable, and invisible;
have no wire or string attachment. Write
for pamphlet. Mention this paper.
WILSON EAR DRUM MFG. CO.,

LOUISVILLE, KY.
WIF GANNOT SEE HOW YOU DO
IT AND PAY FREIGHT
sm 50 Bl.v:'ra er!orJ. 11 'pr1 H
txehimente lrﬂ gu_n um. {m Jtlwru

wlete im B dnpe erial.
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b Write tedny fur aur LAIMGE FRER (‘\T»\T

\ Gxford Mig. Co., 342 Wabash Ave,, Chlmgﬂ, IlL
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f‘Steel Club

{SKATES

Aerd 4 Qota. In Btampa or Bilver and we will forwerd
Knu atomen a pair of #logantateal pollehed Clob Lever
Eales pny «ize You like. (Givesize of abhuoe when orider-
Ing. 2ic. vxtra delivers Rnywhors in U. 5. Cowpleta
skatacutulog fren Thorgen & Cansady Co.,
Alblatie sndBportingouds, 141-148 Wabash dve. Chiesga.

-“wmvrmwnv“wrmvm"tnnmmw:

|STE!EI. TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal Type Wheels, Dies, ete.
Model and K x\wl-lmc-nmi Worl.
ol Small Machinery, Novelties, etc., man-

ufactured by special contract.

Nw Vork Stencil Wks. 100 Nassau Sty N.Y

Like This 40 cts.

TETEYET YTy

v
L N
189 LA SALLE ST

CHICAGC G|

-J.B.cou-&co.

{6 BEEKMAN ST
NEw YORK

N IDEAL STUB PEN-Esterbrook’s Jackson Stub, No 442

A specially EASY WRITER, a GOOD

those who use a STUB PEN. ASK

Sl 00 per gross.

© 1893 SCIENTIFIC

INK HOLDER and a DELlQHT to
YOUR STATIONER FOR THEM. Price,

THE ESTERBROOK STEEL PEN CO,, 26 John St., New York.

AMERICAN, INC

93 PROJECTION,
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RECEIVER'S SALE.

NOTICE IS HEREBY GIVEN, That by virtue of an
order of the Circuit Court of Milwaukee County, made
on the 16th day of November, A. D. 1893, in an action
pending in said Court, wherein W.H. Wolf and John 8.
George are plaintiffs, and the Sercombe-Bolte Manufac-
turing Company is defendant, the undersigned, as Re-
ceiver of the said Sercombe-Bolte Manufacturing Com-

ny, will offer fer sale and sell at public auctien te the
nxhest bidder therefor, en the 20th day of December
, at ten o’clock 'in the forenoon of said day, at

Nos '355 and 357 Fast Water Street, in the City and
Ceunty ef Milwaukee, and State of Wlsconsm, the fol-
lowmg descri bed property, patents and trade marks,
viz.: The tangible property of said Sercombe-Bolte
Manufacturing Company, which has come to the hands
of its said Receiver, consisting of six new bicycles and
twenty oM bicycles, and a stock of parts of bicycles and
materials for bicycles,and the machinery and tools of
said Sercombe-Boite Manufacturing Company, and its
office furniture and fixtures, al! @f which are now in the
store building Nos. 355 and 357 East Water St., in said city
of Milwaukee; together with the patents and trade-
marksof said Sercombe-Bolte Manufacturing Company,
which pat,enta are evxdeuced by le tters atent or the

United Sta 48334,
479, 202 447, 933 4 ’J &]1 457 834 47&924 499 «07 478, 391 479, 203
457,964, 457835, 144,54; and which frade marks are num-

redre?nctm iy, 31,014 and 25454, together with the
good will of the said Sercomwe-Bolte Manufacturing
Company, unless the same i8 before that date sold at
private sale; that said property will be oﬂered for sale
and sold in bulk and as an entirety, and t the terms
of said sale are cash. WISCONSIN TRUS'I‘ COMPANY
OF MlLWAUKEE Receiver of Sercombe-Bolte Manu-
freturing {'nmpany.

IluLed. 1Iwunk(-(- NovemberZO,A D 1893

ALANSON CARY &_ ==

Numwupm oF SPRINGS
i cmm.mzmaSTEEL OF EVERY DESGRIPTION

240 & 242 W. 297 ST. NEW-YORK
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Magic Lanter'ns and Views ef popular sub-
Catalogues on application. [Part 1 Optical, 2
dar hengation., 3 Meteorelogical. 4 Magic Lanterns, etc.
. AR ANNE, 88 Madison Street. Chic

STEREOPTICONS.
MAGIC LANTERNS anD
ACCESSORIES, SEND FOR CATALOGUE

TO CHAS BESELERmaker2ISCENTRE ST.
NEW YORK :

Rubber Rolls and Wheels.

Power Wringing Machines, Drying and Yentilating
Fang, All styles of Truckse made toarder. Oatalogues
free. GEIFHGE P, CLAHK,

Box 1., Windror Locks. Coon.

$10.00 10 $50.00 §

; Ness.
jeeTa,

PUBlICATlUNS FUR |894

The prices of the different publications in the United
States, Canada, and Mexico are as follow:

RATES BY MAIL.

The Scientific American (weekly), one year - $3.00
The Scientific Amencun Supplement (Week y), One
year, - - - 5.00
The Scientific American, Spamsh Edmon (month-
1y), one year, - - - 3.00
The Scientific American Architects and Bu1lders
Edition (monthly), one year, - - - - 2.5
COMBINED RATES.
The Scientific American and Supplement - -  $7.00
The Scientific American and Architects and Bui]d-
ers Edition, - - - 5.00
The Scientific Amer)czm, Supplement, and Ar(‘.hl-
tects and Builders Edition, - - . . - 9.00

Proportionate Rates for Six Months.

This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New Yo1k
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A dvertisements,

ORDINARY RA’I‘ES

Inside Page, eachinsertion, = 75 centsa lme
Back Page, each insertion, - - $1.00 aline .

§&~ Feor some classes of Advertisements, Special aﬂd !
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- i
tisements at the same rate per agate line, by measure- ;
ment, a8 the letter press. Advertisements must be
recelved at Publication Office as early as ’I‘hursday
morning to appear in the following week’s issue

COLD FORGED PRODUCT. ‘

Forged Wood Screw

Patented May 10, July 19, 1887; Oct. 29, 1889;
Aug. 19, Oct. 21, 1890; April 7 May 12, 1891;
July 19, 1892. i

I Advantages are :
1. Stronger than a common screw.
2. Uniform and wide slot.

3. Reeres the use of but one bit in hard
WO

4. Iuserted easier. i
5. Centra lized point.
€. Superior holding power.

7. The screw being Cold Forged. instead
of Cut, leaves on its entire surfaee a
metallic skin.

§¥" Send for samples to

AMERICAN SCREW CO..

|
PROVIDENCE, R. | |
|

JEENS AT, waEETOOS nemgn
e C.HBESLY & CO.

'AND AGENCY. CHICAGO, ILL.U.S.A.—
K n n A K s o
$l00 00

Eastman Kodak Company,

Send _for %

Cataloyrur,

]
i

Rochester, N. Y.

WATER MOTOR, $5.

BOLCIANO’S LITTLE CIANT
WILY. RUN YOUR
SEWING MACHINE
and other Light Machinery.
A week’s werk done in a day.

e No Blumbing Heguiresd,
B Idelinered free on eersipt of price.

For Printing resses, Lathes,
iy e 3 Grindstones, Coffee Mills, [ee
Hatented Apr W fream free.ct-'m Ehorne, Clicist -
masGardens, Washmg Muchines, ete, No. 2, price $140.
THE BOLCIANO WATER MOTOR CO.
414 Water Street, Baltlmore, Md.

The Amrien Dol Tlohone Compay

125 MILK ST., BUSTON, 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 electric tel- |
ephone in the construction of which thesei
things or any of them are used.” I

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 controls
Letters Patent No. 474,231, granted tol_——
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.

cAVEATS, TRADE MARKs
CUPYRIGHTS.

CAN I OBTAIN A PATENT? For a /
EI mﬁt answer and an honest oplmon, write to
& CO., who haveh ad nearlyfl fty years’
experience inthe patent business. mmunica-
tions strictly confidential. A Handbook of In-
formation concerning Patents and how to ob-
tain them sent free. Also a catalogue of mechan-
ical and scientific books sent free.
Patents taken through Munn & Co. receive
cial noticein the Scientific American, and
t us are brought widely before the public with-
out cost to the inventor. This splendid paper, 1
issued weekly, elegantly illustrate d,has by far the
largest circulation of any scientific work in the
world. $3 a year. Specimen copies sent free.
Build1 Edltmnhmonthly $2.50 a year. Single
cofples“ 5 cents. very number contains beau-
ul plates, in colors, and photographs of new '
houses, with plans, enabling builders to show the
latest designs and secure contracts. Adad:
MUNN & Ce., NEW YORK, 361 BROADWAY.

| Electric Locomotives,

ress i

ASH

PAID for all kinds of good Second-hand

The [}orrespondence school + of « Mechan IGs., CasH JRER R

(CONDUCTED ON THE SAME PLAN AS THE CORRESPONDENCE SCHOOL OF MINER.)

oBITECT <.

Don’t order goods or get a
model made until you write

INVENTORS | s g

i H. H. Franklin Mfg. Co., Onondaga St., Syracuse, N. Y.

The Correspondence School of Mechuanics ofers ambitious mechanics, putlern makers, engine Arivers, -

ﬂrt-'men, el uthers employed about wachinery, an opportunily to secure 8 mecbanical education,
sidenta all {he Lranches inclucded in & £ omplete\lechanwﬂl Educstiun by Cnresspondsance,

METIEOD - :

A Systematic Course of Study under competent instructors who know what is necessary for

successtul work.

The Instruction and Question Papersare prepared by able specihlists.

is omitted.

They are Written in the S8implest Possible Language and begin at the beginningof each subject. -

They eaxplain the Principles and Details and the methods of combining and applying them.

Each Student is a Class by Himself,
others who are slower than he is.

m precedmg lessons.

He does not hold ‘others back, neither i8 he retarded by

It teaches its

All unnecessary matter .

A Flﬁ"T CLasS

FoR 4 Hev
ALSD DUTEITS
AT HIGHER COST

BEET CoALITY &
LvOWEST 05T

L3
OuUTFITI 6F

ELECTRO MOTUR SIMPLE. HOW TO
e is Compelled to Learn his Lessons Thoroughly as he cannot advance unless he is proficient make. ByG.M.Hopkins.—Description of a small electro

motor devised and constructed with a view to assisting
mateurs to make a motor wnich might be driven with

He 18 in Touch with his Teachers and can get information from them at all times by merely udvanmge by a current derived from a battery, and

writing for it.

Diplomas are Awarded to students who pass the final examination.

FOR WIIHOM DESIGINED.

The School is designed for the instruction of machinists, pattern makers, engine drivers, firemen, draughts-
men, foremen, superintendents of manufacturing establishments, and others connected with the manufacture or

use of machinery.

Also for the instruction of the sons of mechanics and others whose associations are such as to give them some |

| familiarity with mechanical terms.and machinery.

COURSE OF STUDY.

EBRA,
OMETItY and TRIGONOMETRY.
ELI%MEN']‘I};\RY MECHANICN.

ERey
=
=
>
=

HINE DESIGN

MA
ELECTRICITY.

SCEOILARSEIPS AND PRICES.

"The Mechanical Drawing Scholarship. -

PRICE: |

This Course comprises the First Eight Branches mentioned above.

The Complete Scholarship, - -

®35.00 in Advance, or
{ $10.00 in Installménts.

PRICE :

This Course includes All the Branches taught in the School.

¥ HOW TO LEARN MORE ABOUT THE SCHOOL.

As it is impossible to give a detailed description of our methods, etec,, in an ordinary advertisement, we issue a
very complete * Circular of Information’’ that explains it all. Thls Circular of Information is in pamphlet form

and we send it FREE to all who write for it.

The Correspondence School of Mechanics, Scranton, Pa.

NITTING MAGHINERY%;

The best '

Knitted nmlerwear is in vogoe.
machinery for its manufacture, such &g

SHIRT MACHINES, SLEEVERS,

BAR STITCH MACHINES, etc,,
aree made by =COTT & WILLIAMS,
Y E. Cumhberlond Sireet,
Fstubtished 1965, PPhilafdelphia, Pa., T, 8

‘,‘n{looﬂH P.

Can be used any place,to doany,
wmh and by mw one. No Boil-
No Fire] No Steam! No
Ashes‘ No Gauges! No Engi-
} neer! A perfectly safe Motor
for all places and purposes. Cest
of eperation abeut one cent an
hour te each indicaten hnrse potw-
er. For circulars, etc.. address
CHARTER AS ENGINE CO.

45, wterling, 11).

= - — X
EconoMr. RELIABILITY,
SIMPLICITY. SAVETY.

=

Pamphlet Free.
Felt & Tarrant Mfg. Co.

52 to 56 lllinois St.,
CHICAGO.

BRANCH OFFICE
No. sy Franklin Street,
NEW YORK.

ccountants who use
The (Gomptometer

Save timie, avoid mistakes and do not ruin their nerves.
It is operated by keys, like a typewriter, and performs addi-
tion, multiplication, division, interest, etc., etc.

First Nat'l Bank, Brownsville, Texas, writes:
chased of you has taken the place of one clerk in this office.”

Brotherhood Wine Co., New York Clty, writes: “We would not be with
out them if they cost twice as much.”

McElveen Furniture Co., Ltd., Pittsburgh, Pa., writes: ‘“In all the two
years in which we have used it we have never known it to fail.”

Brainard Co-Operative Building & Loan Association, Brainard, Minn.,
writes: “It isof more importance in a business office thana typewriter.”

Supt. St. Lawrence State Hopital, Ogdensburg, New York, writes: “We
could not get along without it except with the aid of an additional clerk.”

“The Comptometer pur-

g WE MAKE B.SPECALITY O INSTALLING ISOLATED ELECTRICLIGHTNG FLANTS
-7 £roM [0 701000 LAMPS. CoLUMBIAN MPE.G DBINGHAMIGH N Y.

We have 20 branch offices in the principal cities throughout the United States.

“IMPROVEMENT THE ORDER OFf THE AGE.” o

The Smith Premier Typewriter -
Fmbodies the most Progressive Mechanical Principles. ‘é"
All the Essential Features Greatly Perfected. .

Perfect and Permanent Alignment. a

Easiest Running, and Nearly Silent. &

All type cleaned in Ten Seconds without Soling tbe Hands. 2

The Smith Premier Typewriter Co., Syracuse, N. Y., U. 8. A. §
]

GoldandSllver Watches, Rirralm,
Tricyeles, Guns and Pistol. l’ﬂ
Buwgies, Wagnns, Cnerl m,
Sleighs, uarm..., tart Tagps, Skids,

At Price

Sewln llm:hhwl, Aceordeons, f.lrgl Plavos, Cider llllln,
rawers, Feed Mill , suw.., Kettles, Bone Mills,
lm.ur Presses, JackSerews, Trucks, Anvils, HayCutters,
Press Stands, Copy Bodks, Vises, Drills, RoadPlows,
Tawn Mowers, Coffee Mils, Lathes, Benders, DumpCarts,
Corn Sheller, Hand Carts, Forge . Serapers,Wire Fence,
Fanning Mills, W Enﬁlne ; Saw, Steel B(nll,
Grain D ump: % w Bars, 'ools, Bit
Hay, Stoek leutor,Rlnrold, Plltfnrnlndl!onnter StAlJSa
Send Catalogue and see how to save Money.

(‘I'
151 Bo. Jeﬂeuon 8t., CchBO BCAI.E co.. Ohlcsgo. n

S cientific fook (atalogue

RECENTLY DPUBLISHED.
Our new catalogue containink vver 100 pages, inciud-
lng works on more than fifty ditferent subjects. Will be
mailed tree to any address on application.

NMUNN & CU., Publishers Scientific American,

361 Broadway,New York.

_ DREXEL BUILDING.

. THE ELECTRIC STORAGE BATTERY CO.

SOLE MANUFACTURERS OF

@ THE GHLORIDE RCCUMULATOR.

lements of all sizes, from 100 up to 10,000 watt-hours capacity each
CEN'TRAX, STATION INSTALLATIONS.

%I' Electric Launch E%uiqm:lx)léglh I’I‘éae}lellgrag{:, dr;heo;:lograph Surgical,

"lﬂ \([m'u

PHILADELPHIA, PA.

 ELECTRICITY X IN X MINING.

Drllls,

Hoists, Pumps. etc.

Electrical Transmission of Power over

Loug Distances. Highest Awardsatthe World’s Fair. Write for our Illustrated Folder.

GENEBERAL BLHIECTRIC COMPANY,
PRINCIPAL SALES OFFICES,

44 Broad Street ............. sesssissssenes.... New YoOrk.
173 and 175_Adams Street. .. (hicago, 1.
Fitth and Race Stroote. -Cincinnati, O.
, Equitable Building............ococeuiennne. Atlanta, Ga.
L] treet ..8an Francisco, Cal.

- All business outside the U, 8. tr: cted by Th Hi

O 401407 Sible
133 F St

620 Atlantic Avenue

509 Arch Stre .
Btreet o St
N. W.. Wa.shlngton, X
Masonio Temple........... Denvezr, Col.

ton International Electric Co. 44 Broad 8t. New York

© 1893 SCIENTIFIC AMERICAN, INC

£25.00 in Advance, or :
#30.00 in Installments.

TIE Motor of 19° Century||

which would have sutliclent power to operate a foot
lathe or any machine requiring not over one man pow er.
With 11 figures Contmned in SCIENTIFIC AMERIC AN
SUPPLEMENT. No. 641. Price 10 cents. To be bad at
this ottice and from all uewsdealers

=3
STANDABD
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87 MAIDEN LANE,

NEW YORS,
A, rurunumq. .

PATEHT FOR SALE.

The Aeberly Cattle Stall Device for the enbancement

* of comfort and cleanliness of milk cattle. Is simple,
durable, and can eagily be adjusted to almost any crib.
The U. 8., Great Britain and Canada letters patent for

: sale. M. -t‘ﬂm13m, 3004 ¥an Buren ur.,&st Faul, Minn.

F ESTABLISHED 1843,

- The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weelidy—32 Numbers a Year.

This widely circulated and spiendidly illustrated
paper i8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
| New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Flectricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,

etc. Complete list of patents each week.

Terms of Sabscription.—One copy of the SCIEN.
‘T1#1C¢ AMERICAN will be sent for one 1701 —52 numbers—
. postage prepaid, to any subscriber in the United States,
. Canada, or Mexico, on receipt of three dollavs by the
publishers; six months, $1.50; three months, $1.60.

Clubs.—8pecial rates for several names, and to Post
- Masters. Write for particulars.

The safest way to remit 18 by Postal Order, Draft, or
Hxpress Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
" seldom goes astray. dut is at the sender’s risk. Address

all letters and make all orders.drafts, etc., payable to
MUNN & CO., 361 Brondway, New York.

THE

Scientific dmevican  Supplement

T'bis i8 a separate and distinct publication from 1'HE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are takenfrom foreign papers

' and accompanied with translated descriptions. ‘THE
* SCIENT1FIC AMERICAN SUPPLEMENT i8 published week-
i ly, 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. Arch®ology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Fngineering,
Steam’and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography. Technology, Manu-
facturing Industries, Sanitary Engineering, Agricuiture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of freshand valuable information
obtainable in no other publication.

The mest 1ymvportant Ingineering TV erks, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT tor the United States,
Canada, and Mexico, $5.00 a year; or one copy of the
. SCIENTIFIC AMERICAN and one copy of the SUPPLE-

MENT, bolh mailed for oneyear to oneaddress for $7.00.
. Singlecopies, 10 cents. Address and remit by postal order,
,' express money order, or check.

] NMUNN & CO. 361 Broadway, New Youvl.

Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS' AN"
BUILDERS®’ EDITION i8 issued monthly. $2.50 a year.
Single copies. 25 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine of Architecture,
richly adorned with eiecant wiates in coiors, and with
: other fine engravings; illustrating the most interesting
; examples of modern architectural construction and
allied subjects.

A 8pecial feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country including those ot very mod-
erate cost a8 well a8 the more expensive. Drawingsin
. perspective and in color are given, together with Plans,
' Deaseriptions, Locations, Estimated Cost. etc.

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

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

' PRINTING INKS.

The RITENTIFIC A}IF‘RI(‘A\' 1y printed with CITAN
FENEU JUHNRON & 0.8 [NK, Tenth and Lumosrd
Bta., Philadeiphta. &nd 4F ose 5L, opp. Duane, New York
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