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THE WORLD'S COLUMBIAN EXPOSITION-TRIUMPHAL 
ARCH AND PERISTYLE. 

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

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

The Peristyle was designed by Mr. C. B. Atwood 
in the classical style, and is free from what archi
tects calls nervousness, which is apt to take away the 
dignity that is 1;0 essential in a work of monumental 
grandeur. The Peristyle is composed of forty-eight 
columns, twenty-four on each side of the arch. The 
columns symbolize the States and Territories. Above 
the balustrade on pedestals, which form the continua
tion of the columns, are heroic fa.res fourteen feet 
high, representing Eloquence, Mu'Mc, etc. .Just below 
the cornice are the names of the States of the Union. 
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The Peristyle affords a shady walk on a warm day, and I rider with a banner. Although the Peristyle is built of 
its protection is not to be despised, for the colon- staff, the clever artificers have wrought so'cunningly 
nade measures 234 feet from each corner building i that the whole appears to consist of white Pentelic 
to the Columbian portico. In the center of the marble. It is to be regretted that the beautiful Peristyle 
Peristyle, and forming the water gate or outlet of the with its noble arch cannnot be perpetuated in more en
main basin. rises the majestic Triumphal, or, more during materials, but it is safe to say that all who have 
properly speaking, Columbian Arch. The arch some- viewed this beautiful creation will find it indelibly 
what resembles the .Arc de Triomphe of the Place du fixed upon the memory. 

. ' . , . Carrousel in Paris. Between the two columns on each 
side are colossal figures representing the genius of 
Navigation and Discovery. Each of the fignres stands How to Show Lines of Electric Force. 
on the prow of a vessel These pieces of sculpture are The following experiment for making visible lines 
the work of Bela L. Pratt, of New York. Over the arch of electric force is described by Herr Bruno Kolbe: 
are angels blowing trumpets. .J ust under the cornice Into a flat cylindrical vessel pour purified anhydrous 
on both the lakeward and landward sides appear the oil of turpentine to a depth of about 2 cm., and add 
names of the great explorers, Cartier, Champlain, De ;!!lOme sulphate of quinine. To the rim of the vessel 
Soto, Ponce de Leon, La $KIle, Cortez. High up oit �ttach two wire springs. adjusted so that the two 
the pedestal which supports the Quadriga. is an in- small metallic balls at their ends dip into the turpen
scription which should make all Americans thrill with tine. Stir the quinine with a glass rod 80 as to distri
pride: "Ye Shall Know the Truth, and the Truth bute it evenly, and place the vessel on a black card
Shall Make You Free." board. .Join the two wires to the terminals of an 

There is no more fitting monument to commemorate influence machine, and turn very slowly. At once the 
victories of either war or peace than a triumphal arch white crystals group themselves so as to form beauti
surmounted by a quadriga. A triumphal arch, if not ful curves, representing the "lines of electric force." 
properly treated, becomes simply a brutal manifesta- The form of these curves recalls that of the brush dis
tion of power, as in the Brandenburg Ga.te at Berlin. charge of the influence machine. Prof. Weiler, of 
In the present instance the genius of Mr. D. C. French Esslingen, gives the following experiment: Prepare 
bas given us a remarkably strong and satisfactory a milky mixture by stirring up finely divided quinine 
group. Four horses full of fire champ their golden bits in oil of turpentine. On sending a series of discha...
and paw the ground. Each pair is held in check by a through it, a clearance is produced at the positi"Wl 
draped female figure. In the chariot stands a majestic pole, and the particles cluster round the negative pole, 
figure of him to whom the western world is now doing arranging themselves in streamers directed along the 
honor-Christopher Columbus. On each side is an out- lines of force. 

l'JlB WORLD'S COLUMBIAN EXPOSITION-TRIUMPHAL AROH AND PERISTYLE,OOURT OF HONOi.. 

© 1893 SCIENTIFIC AMERICAN, INC.



Jeitnfifie . �mtritau. 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 
O. D. MUNN. .: A. E. BEACH. 

THE LAT�ST ARMOR TRIAL AT INDIAN HEAD. I tary sense, how much easier an object of attack would 
On Saturday, August 26, a trial of armor took place be the well of the country boarding house, or of the 

at the Naval Ordnance Proving Ground, at Indian seashore hotel, now so often overshadowed by at least 
Head, which �esulted in .the provisional acceptance a suspicion of unhealthfulness. In many cases houses 
of about 370 tons of nickel steel al'mor from Carnegie, in the country depend upon rain water for the supply. 
Phipps & Co. I This water collected in subterranean cisterns would 

The specimpn plate that represented the group, which seem to have every title to the highest grade of purity, 
includes armor for the battleships and the conning e8pecially if the first rainfall is discarded by a special 
tower of the Indiana, was an 8 inch barbette plate by-pass. Yet cistern water often acquires a very un
for the Oregon. Its curve subtended an arc of 120° pleasant taste, which is �aceable to no visible or dis-
on a radius of about 8 feet; it was 10 feet 7 inches cernible impurity. ' , 
horizontally and 5 feet 4 inches high, secured to an The treatment of such cases would seem to be simple, 
oak backing with 13 three-inch bolts. The backing and a formula for each case based on an examination 
at the medial line of the plate was 47 inches thick. of the water might easily be deduced. An agent, such 
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mounted on a central pivot carriage, at a muzzle dis- colored permanganate salt would be of special advan-
doUm. alld Mt1/ cents" 1/e,,,.. tance from the plate of 61 feet. tage, as it might be added to the limit of discoloration, 

Unildinlr Edition, The projectile used was a Carpenter armor-piercing thus in itself supplying its formula of application. I'BE ARCHITECTS AND BUILDERS EDITION OF TBE SCIENTIFIC AlIIERI-
f.tt�����

gp�a���¥!�����I�!.r:,�dP:��e��""Jf ��:tu���!hll';t'i.';'r!: shell weighing 100 pounds. We have before this had occasion to describe direct 
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First Round.-Charge of powder, 37'84 pounds. Du- aeration applied to the purification of water; the 

. teetur": work in great variety. To builders an d all who contemplate bnild- pont's brown prismatic; striking velocity, 1,762 f. s. simple bubbling of air through watpr is found to re
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Ig:��rlf"" tbe large.t Circulation of any .... chltec- This round was for the premiUDl cracking test, the move odor and taste. It ·is possible that many cases 
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PLBMENT, $9.00 a year. To foreilm Postal Union countries. '1l.00 a ye..... cracks to the edge. through water in the cistern or welL 
";pani8b Edition of tbe ";cientillc American. The point of impact was 21 inches below the upper The chemist's permanganate test for organic matter 

LA AMERIOA CIENTIFICA E �USTRI.AL (Sp�i.h tl'l!-'ie �ition of the edge of the plate and about 18 inches to the right of the in water consists in the addition of an acidulated SCIBNTIFIC AMERIOAN) is pubb8hed monthly. umform ill .Ize and typo.. . , . • . graphy with the SCIENTIFIC AMERICAN. Every number of La A m,nCol is medIal hne, the Impact befbg practIcally normaL solution of permanganate of potash of known strength prof1lllely lIIu.trated. It is the finest scientific, indu.trial trade paper . . . . . " . 
printed in tbe ';;panisb language. It circulates throughout Cuba, tbe We8t The prOjectile struck the pornt auned at� got ItS nose in measured volume to the water to be tested. Or-Indies. Mexico Central and Sonth America, Spain and Spani.h P08seS- . . . 
sions -wberever the Spani.h language is spoken. $3.00 a year. post paid to Just through and rebounded to the gun platform, ganlc matter In the water destroys the salt. Its solu-any part of the wo�ld. Siugle copies 26 cent.. See pro.pectus. . . . k d h '  Th ks " , MUNN & CO .. Publi.bers. where It was pIC e up near t e carnage. e mar tlOn IS of a very strong Violet color, the merest trace of 

pr The safest way to remit Is by. postal ord� :x"�r'::!:�o::; !ra:' on the oak planking showed a spiral movement of the it imparting. a rose tinge to water. In the test, after 
1"W.

or hank check. Make all remIttances payable to order of M UNN shell when it landed over the boards, where it knocked addition to the water, the rose-colored mixture is al-
"':;mfu�r:l�� g���i��trJ�j� .. :r�. 

publlsbers In case of over a stand of blind projectiles, then returning, came lowed to stand for a definite period. If decolorization 
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to rest under the gun, with its nose pointing toward takes place, more is added until the water retains a 
the plate. It was apparently undeformed, but decid- faint red color, when it is assumed that" the decoloriz
edly cracked, and its point was highly polished and ing power of the wate� is exhausted. By calculation 
smeared with melted copper from the rotating band. the quantity of oxygen absorbed from the permanga
On cooling, the shell began to flake off around the I nate is determined and is reported as oxygen required 
swell, disclosing a grain of finest metaL to destroy organic matter in the water in question. 

The plate was not cracked and showed no other dam- : The application of such a process to a cistern or well 
age than the hole of impact, the edges of which were would seem quite P9ssible under proper management, 
turned up with a fringe 2'35 inches high. This round I such as might be formulated by a competent chemical 
decided the acceptance of the plate for the cracking I authority. If a colorless salt were nsed, then of course 
test, but it failed to win the premium cracking test. there would be no direct method of knowing when 

Second Round.-Charge of powder, 48'3 pounds: strik- enough had been added. If, however, a virtually non
ing velocity, 2,012 feet per second.· This round wall for poisonous substance were 11Sed; an excess of which 
the premium perforation test. The shell must not I would not be disagreeable, then it would be quite pos
penetrate the backing. The premium offered W'3iI$30 sible to devise .such a system as we describe to be ap-
per ton for the whole group represented by the plate. plied byany person. 

The shot struck the plate 21 inches to the left and The rendering sea water potable by the addition 
below the first point of impact, on the medial line of thereto of silver citrate, thus substituting sodium ci
the plate, penetrated the plate, 47 inches oak backing trate for sodium chloride, has been suggested for use in 
and 10 inches of additional wood, where it remained. cases of shipwreck, and the exact formula for its ap
The plate was not cracked, and showed only a clean, plication has been published. As sea water is virtually 
fringed hole. of constant composition, a formula was of easy pr'e

While the plate failed to win a premium for the paration. For . organic matter in water, something 
SCIENTIFIC AMERICAN SUPPLEMENT contractors, the test was eminently satisfactory to the which constantly varies in amouDt, no universal for
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government inspectors. The trial was conducted by mula can be produced, and the best that can be done 
Lieutenant Newton E. Mason, U. S. Navy, in charge might be the use of some agent which even. in excess 
of the proving ground, in the presence of Captain would not affect the water injuriously, while d�stroy
W. T. Sampson, the Chief of the Bureau of Ordnance, ing organic ma,tter. 
and a number of prominent steel men and ordnance --,.----.... + ........ -.. -------
officers. The Carnegie' Company was represented by John Hae. 

Mr. Hunsecker and their naval agent, Lieut. Stone. Dr.·John Rae died at his home, in London, on July 
• ' .  I • 24, after a prolonged illness. Dr. Rae was born in 

THE PURIFICATION OF WATER IN �S AND the Orkney' Islands. He studied medicine at the 
CISTERNS. University of Edinburgh, and after graduation there 

We have recently described and illustrated an elec- he took his degree as licentiate of the Royal College of 
tric purification process for water from the Croton' Surgeons before he was twenty-three years of age. 
watershed. The exiStence of vested rights therein in- He served for a time as surgeon on a ship of the Hud
volving the disposal of sewage by villages or individual son's Bay Company, and in 1845 accepted the command 
houses has made this object hard to attain, Tracing of an expedition to the Arctic Seas to endeavor to com· 
one source of contamination to a restricted area, 'the plete the survey of about seven hundred miles of the 
purification process we have alluded to has been coast forming the shores of a large bay, which Parry 
applied thereto with considerable success. The pro- had failed to accomplish. This expedition, which 
cess virtually amounts to treatment of the water with proved successful, was the beginning of a series. of 
hypochlorites and other highly oxidized salts. These voyages of discovery that made Dr. Rae famous as an 
decompose the offensive organic matter and make the Arctic explorer. He was a fellow of the Royal Society, 
water quite innocuous. 

. 
. fellow of the Royal Geographical Society, honorary 

Liquids· form a peculiarly efficient vehicle for the correspondent of the Geographical Society of Ameriea, 
sustenance and dissemination· of the lower forms of and honorary member of the National History Society 
life forming the dangerous class of "organic matter." of Montreal. The Founders' Gold Medal of the Royal 
The presence in liquids of certain of these germs Geographical Society was awarded to him several 
means disease for those who drink it. While science years ago. 
has not yet reached the point of distinguishing be- ------.-... , ... , .... ------
tween all safe and unSafe bacteria, it seems to have IN both France and Gernlanyone-fourth(�reduced 
reached the point of being able to destroy them all to a decimal is written as 0,25 ; in England it is writteu 
cheaply. 0'25 (always with the period at the top of the line), and 

The country districts are notorious among sanita- in the United States in this way, 0.25. France and 
rians for bad water supply. The picturesque well, Germany always use the comma (,), England and the 
with its old oaken bucket, is often situated so close United States the period (.), the only difference being 
to a source of sewage contamination that it becomes a the manner in which it. is placed upon the line. Sir 
center for the dissemination of typhoid fever, dipp- Isaac Newton is given the credit of originating the 
theria, or other deadly malady. In the suppI1·'of present English method of usuig the decimal point, his 
water for country houses it .would seem. the sanitary reason being that by placing it at the top of the line it 
chemist had a good field for his operations. If it is could be distinguished at a glancefrom the "full stop" 
possible to treat one of the affiuents of Croton Lake punct)lation ma.rk. All English mathematicians use 
cheaply and effectively, so as to make a marshy and : the ma'r;k in the way proposed by Newton, and the 
probably sewage-contaminated water pure in the sani- period � a. sign of multiplication. 
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instrument, and one of these motors automatically Among other things are transparencies illustrative of 
winds the driving clock, keeping the tube in exact sid- oil works and distilleries, storage tanks, etc., in various 
ereal time. This instrument was opened to the pub- parts of the country. 
lic with formal ceremonies, many eminent scientists Recently the company had a large relief map made, 
being present. and the work of securing a good photograph of this on 

Foreign commissioners, correspondents and jurors to glass was given to J. K. Hillers, of the United States 
the number of fifty or more have been given an excur- Geological Survey, who is an expert in large photo
sion into the Northwest over the Great Northern and graphs. A good sized negative was made of the relief 
other railways through the wheat fields of Minnesota map, and upon a paper print from the negative were 
and South Dakota. The main purpose of this excur- drawn the States, lakes, and names. From the print 
sion was that these foreign visitors might $ee the ex- a negative 00 inches square was taken, and from this 
tE:'nsive manner in which farming, and especially wheat an enlarged transparency on glass, '1 feet long by 4, 
raising, is carried on in the Northwest. One of the feet 2 inches wide, was made. 

The Electrical Congress was held during the week special events of the excursion was witnessing the cut- No ordinary camera could do the work, so ·the pho
ending August 26, and proved to be one of the ting of'an eleven thousand acre wheat field. The trip tographer made a camera of a room 12 by 15 feet in 
moSt interesting as well as one of the most valuable was carried out with great success and was a revelation size. The room was blackened inside and made light 
congresses that has been held The work was divided to many of the visitors. and even air tight. The shutter was placed in the 
into three sections, "Pure Theory," "Theory and In one portion of the Manufactures building the window and the lens in the shutter. Mr. Hillers had 
Practice," and "Pure Practice." The third section publishers of the principal magazines have taken pains three expert photographers assisting him in the work, 
was by all odds the most attractive so far as attend- to show what the magazines are made of. Here may and they built a silvering vat which used *250 worth 
ance was concerned. In addition there was a Chamber be seen the originals of illustrations that have secured of nitrate of silver, and a developing vat, both in the 
of Delegates composed of representatives appointed fame for their designers all the world over. Nor arE.' gigantic camera, so that probably for the first time the 

'by the leading governments of the world. All the the manuscripts less interesting. Some dainty pieces camera itself was used as the developing room. 
sessions of this chamber were held in secret and im- of literature, which one might think had been put on The work was focused on a ground-glass plaie, the 
portant results were accomplished, which were em- paper with the finest of crow quills, are actually found same size as the photograph. This was done by three 
bodied in a report, especially in the direction of adopt- as though the mauuscript was the product of a very men holding the plate and moving it back and forth 
ing units for electrical measurements. These included blunt stick. .on the other hand, there are original until the proper focus was secured. Then the sensitive 
the ohm, ampere, volt, coulomb, farad, joule, watt manuscripts of important and popular works, like the plate was made ready. This was a piece of American 
and henry. This last unit derives its name from the original copy of "Ben Hur," for instance, so fine as to plate glasS, three-eighths of an inch thick, made and 
eminent American electrician and is the unit of in- task the sharpest eyes. When looked; at through a polished for this particular picture. A work of this 
duction. Many valuable papers were read at the magnifying glass, howev�, the small hand writing is nature had never before been attempted on. such a 
meetings of each section, but the discussions brought found to be very distinct, each letter being carefully large scale. Mr. Hillers was obliged to feel his way, 
out even more instruction than did the papers. Long formed and accurately united. Readers of magazines, for he did not know just how long the plate should 
distance transmission received a great deal of atten- after trying to decipher the copy of some favorite be exposed. A test was first made with a small plate, 
Hon. The members of the congress received much at- authors, will ever after gratefully appreciate the and this gave him an approximate measure of time. 
tention and visited the Exposition to inspect the Iu- services rendered by typesetters and pressmen. With rare good fortune, the first exposure of the new 
tramural Railway and its plant, the movable sidewalk, Saturday, August 26, was special day in the Palace plate was a success, and a beautiful photograph was 
the Exposition electrical plant, and special features in of Mechanic Arts, and every machine in the building secured Then a specially arranged hose was turned 
the Electricity building. An important feature of the that could be put into operation observed the day. against the big plate to wash a.way the chemicals. It 
programme was a lecture by Nikola Testa on "Me- People crowded the building from early in the morn- took an hour to do this. After the toning process came 
chamcal and Electrical Oscillators," which touched ing until late at night, watching the various exhibits; the matter of varnish. This was the critical phase of 
upon new principles in the electrical field. riding on the electric traveling �nes, which bad the operation. The plate was laid on fourrnbber balls, 

The live stock exhibit, which opened to the public on been fitted up with balconies for the purpose; col- one at each corner, and Photographer Hillers tilted it 
August 22, to continue for about three weeks, was a lecting many unique souvenirs of the day, and going while an assistant poured on half a gallon of varnish. 
very popular attraction. It included some twelve about from one special feature to another. The Success still remained with him, and the transparency 
hundred head of cattle-Sbort Horn, Hereford, Aber- special event of the day was printing a souvenir was ready for its colors. 
deen-Angus, Galloway, Devon, Jersey, Holstein-Frie- newspaper. This event began at the paper-making The oil-bearing districts are shown in yellow, and 
sian, Ayrshire, GuernsE:'Y, Red. Polled, Polled Durham, machine, where wood pulp was made into paper. In each particular region where oil is actually brought to 
Dutch Belted, and Brown Swiss; over eight hundred the meantime compositors' were busily at work at the the surface is shown in the color of the oil itself. It 
horses, including French C�h, Gel'Jll,lf.D Coach, Cleve- opposite side of the building, setting type with the took four Dlonth,s from the beginning, when the first 
land . Bay, Percheron, Clydesdale. Shire, French linotype machine. By the time the paper was made negative of the map was taken, to finish the trans
Draught. Belgian, Suffolk Punch, Hackney, Mdt'- the type \vas set, and in sixty-three minutes from the parency. It is valued at $5,000. 
gan, Arab, Americo-Arab" French Trotter, and Rus- time the pulp was put into the machine, souvenir • I •• • 
sian; besides Shetland and other ponies; jacks and papen were printed. The celebration had many A New Yorke!". IDlpre •• lo ... of' 'he World'. Fair. 
jennets, and mules; eighteen hundred sheep and ridiculous features connected with it. One large Taking the fastest express from New York for 
fifteen hundred hogs. The animals were sho'W'n in pump supplied a constant stream of lemonade, and Chicago, going in twenty hours, as comfortably almost 
the live stock pavilion, which is in the shape of on the lagoon in front of the building sports were as if in one's drawing room, the World's Fair city 
a large Roman amphitheater, and has seating ac- carried on, such as climbing a greased pole, hanging is reached without any appreciable fatigue or discom
commodat.ions for ten thousand people. Forty stables over the water, and boat crews battling with each fort. 
were built by the Exposition in which to house other with streams of water. In entering the city of Chicago, much time is lost 
the animals, each stable being 200 by 42 feet in Such a profusion of electric lights as one sees in the because the tracks run through a traveled street at 
size and provided with modern conveniences. One I buildings and on the grounds of the World's Fair has grade, requiring a very slow speed. To aNew Yorker, 
of the most attractive features of this exhibit was the probably never been viewed by mortal man before, so accustomed to the rapid speed on the Park A venue 
display of twenty-one horses sent by the Czar of RUB- says the Electrical Review. Arc and incandescent viaduct and tunnel, this was especially noticeable. 
sia. Some of these horses are almost priceless in lamps are everyWhere. The white buildings refiect the In approaching the city, as most of the roads do, 
value and special attendants were sent from Russia to lights and make the scene as bright as day. On those from the foot of Lake Michigan, the firRt glimpse of 
care for them. Emperor William, of Germany, also nights when every lamp is burning, the electric foun- the roofs and domes of the Fair buildings is obtained, 
sent many fine hones from bis stables. The awards tains playing, and fireworks are shooting up from the and an idea of their magnitude is realized. Landing 
in this department aggregated over *150,000. Fine lake, the scene is almost beyond description. No pic- in the city, one is struck with the peculiar s�okiness 
animals were contributed from Canada as well as from ture can do it justice--it must be seen. The Gral).d of thE:' atmosphere and the dinginess of all the build
many sections of the United States. Basin is outlined in living fire, the surrounding build- ings, the sunlight having a sort of yellowish cast. 

The week ending August 26 was the banner week up ings glow with light, the massive dome of the Admin- There is a special league in Chicago organized to stop 
to that time, so far as attendance at the Exposition istration building, crowned with electric lamps, rises the smoke nuisance, which by constant agitation is ex
was concemed, as it exceeded 1,000,000. The average heavenward in graceful curves, while the electric foun- pecting to bring about an improvement. By the gene
attendance for the six days was over 163,000. Illinois tams shoot forth ever-changing sprays of colored ral use of electricity as a motive power, great changes 
day, which was August 24, there were 240,909 paid ad- water. Involuntary applause breaks forth among the may some day be accomplished. But the smoke is 
missions. Special exercises were held at the State spectators ever and anon, as they sit and stand about now tolerated, as a Chicagoan says, because, the fuel is 
building and there was a large parade. Other special in open-eyed astonishment at the grandeur of an cheap, and is thereby one of the means of enabling the 
days of the week were West Virginia day, Delaware artistic accumulation of electric lights. factories to prosper. 
day and Colored People's day. A feature of Delaware A very interesting novelty is the Columbus egg, as The court or finest general view of the World's Ex
day was the distribution of a carload of luscious it is called, shown in the Westinghouse lighting ex- position is acknowledged to be from the lake. It is 
peaches. ' hibit. On a table on the west side of the space are really the front view of the aggregation of buildings, 

A prince of the royal family of Japan reached Chi- placed a pair of large induction coils for exhibiting and is very impressive. Starting from the foot of Van 
cago the last week in August to atte:nd the Exposition. the effects of the two-phase rotary current. A wooden Buren Street in the large whaleback steamer Christo
He was in time to be informed of the many awards table is placed over these on which metal objects com- pher Columbus, a delightful sail out on the lake and 
that the juries are making to exhibitors from his coun- menced to spin around as soon as placed upon it. Two parallel with the shore for about eight or nine miles 
try. No country has, proportionally, made so fine an copper eggs, one small, the other about eight inches supplies a continual panorama of interest. 
exhibit as Japan, and it is reaping the benefit now by long, when placed over these coils commence whirling One observes the swift and frequent so-called" cat
:receiving more awards than any other country. and soon tum up on the end and oontinue to whirl. In tIe trains" travei'sing the Illinois Central tracks close 

The great telescope whicq,Charles T. Yerkes has pre- the room provided for the-exhibition of high tension to the lake shore; then the large substantial hotels 
sented to the Chicago U nivjlrsity is set up complete, so currents a series of transformers and Leyden jars are surrounding the north end of the grounds are seen, 
far as outward appeaI'aIlce is concerned, in the center of so arranged as to give heavy discharges over glass and and beyond, close to the domes and turrets of the 
the main :Usle at the north end of the Manufactures rubber plates. foreign buildings, is a big, tall, unsightly blotch of a 
and Liberal Arts building. The part of the instru- In the Electrical Palace the electric stoves and cook- building inclosed in black scaffolding, called the 
ment exhibited was manufactured by Warner & ing utensils are objects of attraction and interest. AS\" Spectatorium," located close to the water's edge. 
Swasey, Cleveland, Ohio. It is mountE'd on a heavy they have no pipes, and give rise to no smoke or dust, But whon this is passed the long facade of the Palace 
iron column 43 feet high and weighing 50 tons. The they readily lend themselves to ornamentation. 

I 
of Liberal Arts facing the lak!), the pier, the Peristyle, 

polar axis is of steel and· 15 inches in diameter, while They can alRo be placed in any convenient plaoe or and through it the gilded dome of the AdmInistration 
the declination axis is of steel and 12 inches in diame-

I 
position. Some of the stoves are very elegant and , Palace, the Agricultural Palace, and glimpses of the 

tar. The tube, as now seen without the lenses, weighs would adorn a parlor. I Court of Honor are observed, with an ensemble and 
e tons, is 64 f�tlong, 52 inches in diamete

. 
r

.
at.the cen- Probably. the largest photograph at the World's I symmetry of architecture that is grand and imposing. 

tel' and'ts,pers toward the ends. Three electric motors i Fair is to be seen in the gallery of the Mining building. At the pier the first novE'lty to be seen (after passing 
of one honia power each control all the mot;ions of the' It belongs to the exhibit of the Standard Oil Company. . ' (Oontinued on page 166.) . ,  
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EVOLUTION OF THE SAFETY LAIlP AS mOWN' AT tudinal recess in the top of the valve. The cut-off follows : "This railroad, the first we believe in the coun-
THE FAIR. mechanism consists of a saddle with ftanges sliding in try, was opened on Saturday (Oct. , 1826), in the presence 

The display of the Colliery Engineer Co. , of Scran- guideways on the valve casing, there being on one side of a number of gentlemen who take an interest in the 
ton, Pa. , consists of an evolutionary exhibit of safety of the saddle a rack engaged by a pinion on the lower experiment. A quantity of stone, weighing 16 tons, 
laIllps for use in gaseous mines. All types of lamps, end of a shaft turning in a stuffing box on the cover of taken from the ledge belonging to the Bunker Hill 
from the primitive inventions of Sir Humphry Davy the steam chest. The shaft is actuated by a hand Association, and loade� in three wagons, which to
and Dr. Clanny down to the most approved types of 

I 
wheel to move the saddle so that it will cover to a gether weighed flve tons, was moved with ease by a 

modern lamps, are shown. This exhibit was prepared greater or less extent the ports in the top of the casing single horse from the q uarries to the landing above 
at the request of the Mining Department of the Ex- opening into the steam chest. The top of the hand Neponset Bridge, a distance of more than three miles. 
positioJ\ and is not intended as a competitive one. It wh eel has a graduation on which is a flxed pointer, to The road declines gradually the whole way, from the 
is the most complete collection of safety: , lamps ever indicate at all times the position of the saddle, and the quarry to the landing, but so slightly that the horse 
exhibited. The Colliery Engineer Co. , through its wheel may be actuated from a suitable governor in- . conveys back the empty w�ons, making a load of five 
journal the Colliery Engineer, and its correspondence lltead of being turned by hand. From the valve being tons. After the starting of the load, which required 
schools of mines and mechanics, has naturally some exertion, the horse moved with ease in 
paid great attention to the subject of the safe a fast walk. It may, therefore, be easily con-
and economical working of mines, and naturally ceived. how greatly the transportation of heavy 
was well qualified to arrange this important loads is facilitated by means of this road. A 
exhibit. Through the reputation of the Col- large quantity of beautiful stone already pre-
liery Engineer, and a thorough knowledge of pared for the Bunker Hill monument will now 
the subject on the part of its officers, the lamps .be rapidly and cheaply transported to the 
of all the leading manufacturers of the world wharf at the termination of the railroad, 
were secured, and they are exhibited side by whence it will be conveyed by lighters to 
side. No attempt is made to show the su- Charlestown. The road is constructed in the 
periority of any one make over the others, but most substantial manner. It rests on a founda-
a handsome pamphlet containing information tion of stone, laid so deep in the ground as to 
regarding the principles of the leading types, be beyond the reach of frost, and to secure the 
together with information as to the best types rails on which the carriage runs effectually 
for either testing gases or for working at the against any change in their relative position, 
face' of the mine, is distributed. The matter they are laid on stones of 8 ft. in length, placed . 
contained in this pamphlet is taken from the transversely along the whole extent of the road 
instruction paper on safety lamps used in the at a distance of 6 to 8 ft. from each other. The 
Correspondence School of Mines, which is also space between these stones is filled in with 
owned by this company. smaller stones or earth, and over the whole 

The Correspondence School of Mines is an between the rails a gravel path is made. The 
instit.ution that teaches all branches of science rails are formed of pine timber, on the top of 
connected with mining by correspondence, and which is placed a bar of iron. The carriages 
d uring the past two years has eurolled over run upon the iron bars and are kept in posi-
2, 000 students. Students are not required to tion by a projection on the inner edge of the 
leave their homes or neglect their business. truss wheels. The wheels are of a size consid-
Everything is taught by correspondence and embly larger than a common cart wheeL 
each student receives special attention, as he is " We learn from a gentleman who has visited 
a class by himself. The Correspondence School the principal railroads in England, that in 
of Mechanics, under the proprietorship of the point of solidity and skill of construction this 
same company, is a similar institution for the is not exceeded by any one there." 
education of students in the Tarious principles 
of mechanics and mechanical drawing. The 
facilities offered working men, who cannot 
afford to leave their homes or neglect their 
work and who desire such education in either 
mining or. mechanics as will enable t�m. �o 
advance in their business, are most excellent, 
and the terms of tuition, including the lesson 
and question papers, are very low. Payments 
for instruction can be made monthly, and this places 
the advantages of the schools within the reach of any 
working man. The schools are both indorsed by all 
prominent mining and mechanical engineers who have 
examined into the system, and numerous students 
have been recommended to the schools by prominent 
educators in all parts of the country. 

A BALANCED STEAIl ENGINE VALVE. 

THE W ORLD'S COLUIlBIAN EXPOSITION-· · THE COLLIERY 
ENGINEER " EXHIBIT OF SAFETY LAMPS. 

inclosed in a separate casing, it is completely counter
balanced, both as to the live steam and the exhaust, 
and the casing serves to relieve the valve of the pres
sure of the steam entering the steam chest. The seve
ral :parts of the valve are readily removable from the 
steam chest for repairing or other purposes. . ,  . . . 

Socrol. 

Sucrol is the name given to paraphenetal carbam� 
The valve shown in the illustratiou, recently patented a harmless substance of deliciously sweet taste, pro-by Mr. Augustin Roche, of Butte City, Montana, is com- duced by adding a solution of potassium cyanate to 

pl.etely balanced, ?<>th as to the inlet an� the e�haust. muriate of amidophenetol. It is easily crystallizable FI�. 1 and 2 are Side and. tmnsvers? sec�lOnal vlew:s of in small white tables having a melting point of 160° C. 
the Improv:ement as applIed, and FIg. 3 IS a plan VIew. (320' F.)  It is soluble in alcohol and ether and in hot 
Fastened III the bottom of the steam chest, on the muriatic acid also in hot acetic acid as well as in all 
cyl�nde�,

. 
is a casing havin?,. in its bot�m ports re!p:s� t�flolvents 

'
usually employ�d. Diiuted alkalies or 

tenng With those of the cylInder and WIth the ports 11)., �8 do not act on it. Its solubilities appear from the 

1 

3 

, 
ROCHE'S STEAIl EJIGINE VALVE. 

a cylin lrical valv� sliding in the casing, the latter inlet 
ports registerinlfwith two ports in the top of the cas
ing which open into the interior of the steam chest. 
The stuffing boxes in which the valve stems slide are 
sCrewed into position; and when removed the valve 
may be passed through the apertures in the ends of 
the steam chest. To prevent the turning of the valve, 
a SCl'6W in the top ()f the casing projects into a longi-

table given betow : 
1 gr�me dissolves in 50 grammes of hot water. 
1 gramme dissolves in 800 grammes of cold water. 
1 gramme dissolves iu 25 grammes of alcohol 90 per 

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

cent. 
1 gramme dissolves in 480 grammes of glycerine. 
Dr. Henry Paschkis has made exhaustive experi

ments to determine its value and applicability. He 
finds that sucrol has no influence on the circulation, 
respiration, or digestion, nor on the nervous system in 
general. It is particularly adapted for use by d ia
betics, dyspeptics, and those suffering from obesity. 
Its sweetening power is 200 times that of sugar. There 
is a slight difficulty in the use of the powdered prepa
ration, as it is not easy to moisten it ; but this is abso
lutely absent if it is used in the shape of fine crystals. 
To sweeten tea, coffee, etc., it i�best to pour them hot� 
on the sucrol in the cup. , • • • • • 

The First American Hatlway. 
Mr. Lewis Cheney, of Chelsea, Mass., now 85 years 

old, enjoys the distinction of being the only man now 
living who worked upon the famous "Granite Rail
way," built in 1826, in Quincy, Mass. , chiefly to trans
port stones for building Bunker Hill monument. He 
chances also to bave been the man who drove the 
horses which hauled the cars which carried the first 
load of stones over the road. The record given by 
the " Columbian Sentinel" of tbis historical event, 
whose importance was then little dreamed of, was as 

... , .  t .. 
A CONVENIENT SAW SETTING DEVICE. 

With the device shown in the picture saw 
teeth of all ordinary sizes may be accurately 
set to any desired degree, . and the sharp 
points of the teeth .be protected by a clearance 
in the setting tool, by means of which also 
the truing up of the teeth to even lengths 
and at right angles with the blade may be 

readily effected. The improvement has been patented 
by Mr. Carl M. Kardell, of Marshfield, Oregon. The 
main blade of the tool is of tempered steel, and bas 
in both edges notches of various sizes and depths for 
the different sizes of saw teeth to pass into when tbe 
saw is being set, the bottom portions of the notches 
being eillarged to form a clearance for the sharp 
points of the teeth. A reversible and adjustable 
cross bar is set tightly upon the main blade by a 

umb screw, and at each end of the bar is a thumb 
screw, either one of which bears against the side of 
the saw blade in setting, the amount of the setting 
being regulated by the adjustment of the bar and 
one of the thumb screws at its ends. The main blade 
also has at one end a slot terminating in a space into 
which a flat file may be stuck, for filing evenly the 
points of the teeth of a large saw, while. the other or 
handle end of the blade has a smaller slot, for tru· 
ing the teeth of small saws, a space being provided 
at the bottom of the slot for the insertion of a three-

KARDELL'S SAW 
'
SETTING DEVICE. 

cornered file. Both of the8e slots are slightly widened 
near the file-receiving spaces to give room for the set 
of the teeth. 

• • • • • 
BREECH-LOADING rifles were invented in 1811, but 

did not come into general use for many years. It is 
estimatlild that over 12,000, 000 are now in actual service 
in the European armies, while 3,000,000 arer r-eserved 
in the arsenals for emergencies. 

. 
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SEPTEMBER 9, 1893.] 
THE GRIFFIN ROLLER MILL A T  THE FAIR. 

In the Mines and Mining building are two exhibits 
of the Bradley Fertilizer Company, of Boston. One is 
in group 63, where an elevator for roller mill is shown 
for moving, storing, and delivering ores, and the other 
is a roller mill exhibit, in group 64, shown in our illus
tration. These mills have fully proved themselves to 
be among the most successful machines known for 
pulverizing all refractory substances, such as quartz, 
ores of all kinds, etc. , effecting a great saving in work
ing expense as compared with stamp mills and other 
appliances for reducing ores, while the first cost of the 
mill is only about a quarter of that of a stamp mill. 

J titutifit jmtritau. 
for dairy and factory, the Babcock m�lk testers, etc. box chums have two features that creamery men find 
The company fit up dairies and butter and cheese to be very desirable. One is the square openings that 
factories with every article needed to run them. A are placed at the corner of the chum. These are so 
leading specialty of their manufacture is the Cooley large that it practically amounts to taking the side of 
creamer, seen near the right in the picture. It has the churn off, and are more popular than the trunk 
proved to be the leading milk-raising apparatus in the churns, from the fact that they answer all the pur
world, having taken first place in all dairy countries. poses of the trunk churns, and at the same time are 
The butter made by this process has been awarded I less liable to leak. Another feature is the building of 
twenty-five gold medals at the fairs and expositions in i the wood pulley around the body of the churn. This 
the diffarent parts of the world. It received the I is becoming very popular among creamery men. All 
highest award at the Paris Exposition, and scored the iron parts of the cover are galvanized. 
highest points at the July exhibit of the Columbian I The United States cream separator, shown at the 
Exposition at Chicago. The Cooley system of setting extreme left of the picture, furnished only by this 

company, has not been on the market as 
long as some other devices of this character, 
but it is claimed to be superior to the older 
machines. It is a centrifugal machine 
which is said to separate the cream from the 
milk so thoroughly that the skimmed milk 
will in no case show more than a trace of 
fat, and in many cases absolutely no fat. 

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

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

Fall of' a Meteor. 

The mill is constructed upon a new princi
ple, which involves the use of a ring or die, 
on the inner surface of which a roller runs, 
the roller being carried by a rotating shaft 
hung on a universal joint. This joint is in
closed in the driving pulley, which revolves 
in a horizontal plane. Thfl ring or die is in
closed in a pan in the base of the machine, 
and the roller carries shoes or plows, which 
throw up the material contained in the pan 
below the ring, so that it is acted upon by 
the roller. As the lighter portions of loose 
material come in contact with the screens 
arranged above the ring or die, they escape 
through the screen into the annular casing 
surrounding the space above the ring. The 
operation of grinding is continuous, the ma
terial being constantly agitated and thrown 
up, so that it is acted upon by the roller as 
it travels around the inner surface of the 
ring. As the grinding is done by the pres
sure of the roller against the ring or die as it 
travels around, no power is wasted, and the 
product secured is in the most satisfactory 
condition. It is found upon microscopic ex
amination that, whatever the nature of the 
su bstance treated in the mill, there is always 
a clear fracture, thus securing results "that 
for nearly every purpose are superior to 
those obtained by rubbing or abrasion. The 
range of work of the mill is very great, and 
many of them are now employed on phos
phate rock, carbon foundry facings, plum
bago, Portland rock, cements, etc. It will 

THE GRIFFIN ROLLER MILL AT THE FAIR. 

At 4 o'clock in the morning of July 29 the 
heavens ahove Suffern, N. Y. , became sud
denly suffused with an unusual glow. Soon 
a large bluish-tinted ball made its appear
ance, high in the northwest, and pursued 
an apparently slow but steady course earth
ward to the southeast ; lighting up the 
whole neighborhood and leaving in its 
wake a long, bright, gauzy tail. As it 
approached the zenith its speed seemed to 
increase. Suddenly it burst into a multi

work either wet or dry, and operates equally well on 
substances as hard . as flint or as soft as lime, grinding 
them to any desired degree of fineness. Grinding to 
60 mesh or finer, its capacity is two t.o four tons per 
hour. 

CREAMERY AND DAIRY APPARATUS AT THE PAIR. 

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

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

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

tude of variously colored fragments, which were dis
persed in all directions. The glow ceased a moment 
afterward, and then the report of the explosion was 
heard. One of the pieces of the meteor fell, nortb . of 
Mahwah and two miles south of Suffern, in a field 
of oats belonging to Farmer Conrad. It formed a 
hole in the ground, four feet in diameter, like .a 
newly-dug well, the sides of which" had fallen in. 
The grain round the edges of the cavity was burned to 
a crisp, and the leaves on one side of an apple tree in 
the vicinity were shriveled as if by intense frost. 
Three miles north of Suffern another piece of the shat
tered visitor fell. Two pieces only of the remains have 
thus far apparently been discovered. 

. ' .  ," . 
THE C herbourg " digue" is 4, 120 yards long, having 

two arms inclosing the entrance. 

THE WORLD'S COLUMBIAN EXPOSITION-GREA.ERY AND DAmy EXHIBITS OF THE VER.ONt FARM MACHINE CO. 
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A. New York er's ID1pressions o£ the World's Fair. while in the distance can be seen the statue of the as five years, and has never found their interest to flag 

(Continued from page 163.) Republic and the lake through the columns of the as long as he was willing to talk about bears. He told 
the admission gates) is the endless sidewalk railroad Peristyle. South of the Administration building a child five years old a story about a grizzly bear that 
operated by electricity, which extends over the entire stands the immense Palace of Machinery, with its long fed on the carcass of a whale near his camp on the 
length of the pier. For five cents a person may ride row of Corinthian columns, and on the north are the Pacific coast, and when he saw that boy a year later 
upon it all day if desired. In approaching the buildings Mining and Electrical Palaces, simple but harmonious he climbed on his knee and demanded the same story 
from the pier. the splendid group of statuary sur- in shape and idea with the other larger bUildings. over again. Bear stories never grow old. Children 
mounting the Peristyle appears in strong relief against In the porch of the Electrical Palace is a beautiful I may forget about Samson and the lion, but never 
a blue sky, while the other single statues on either statue of FrankliIi drawing electricity from the clouds. about the she bears that revenged the bald-headed 
side and underneath form an appropriate setting or West of the Administration building is a large open Elisha. To some extent the same interest is manifest
surrounding. Once the Peristyte is reached, the mas- space, bounded by the Central Railroad depot, an im- ed in wolf stories, e. g. , the fascinating tale of " Little 
siveness of its three rows of columns becomes appar- posing building and very large. In the gallery of this Red Riding Hood." Now, why is so much interest 
ent and the solid pavement underneath brings one to building is a spacious writmg room, equipped with taken in these animals ? Two explanations may be 
a realizing sense of Venice. A paved arched bridge is every facility for correspondence. The building offered. One is that it is entirely a matter of education, 
provided in the cente.r of the Peristyte over a narrow seemed to be too large for the purpose, and there due to the consecutive traditions of the nursery, and 
waterway which connects the basin of the Court of was much waste room. Just west of this are the the placA they have in juvenile literature. The other 
Honor with the lake. Steam launches pass through train sheds for thirty-five tracks, having accommoda- is that this interest is instinctive. The latter is the 
this and under the bridge in going from the Court of tions for thousands of visitors. Not more than one- tru e explanation. The origin of instinct is a mooted 
Honor to "he lake. The Peristyle fronts directly on third o( the tracks were in active use. Coming to the question among naturalists. Most evolutionists have 
the lake, making a pleasant place to sit on a hot after- Fair in this way, via the Illinois Railroad, the visitor held it to be due to the inhWt,itance of acquired experi
noon, as the cool breezes from the lake draw through is landed close to the Administration building, and ence, memory, habits, and .stes. This is now denied 
between the:columns. has for a first view the delightful vista of the basin by naturalists of certain .hools, but held to by others. 

After crossing the floor of the Peristyle inward, the and lake from the eastern porch of that building. Our o wn belief is that the matter now considered be-
first unobstructed view of the various buildings in The aluminum bronze dome of this building, shining longs to inherited memory. Bears and wolves have 
their majestic proportions is had. Ulose to the spec- like gold, looming up 275 feet above the ground, can been the most destructive of all wild beasts known in 
tator at the lake end of the Court of Honor, isolated be seen from a great distance, and is particularly con- our latitude and climate. The destruction of children 
on a pedestal rising out of the water, is the mammoth spicuous at night when cov.ered with rows of hundreds by th ese animals in parts of Europe is still more re
gilded statue of the Republic, facing westward toward of incandescent lights. The designers have allowed markable. Formerly it must have been very gl eat, 
the Administration building, which causes the statue ample space between the buildings properly to show and must have made a permanent impression on the 
to be seen first from the back. The statue is 60 feet them off, and while apparently near together, as ob- mind. We know that several of our finest breeds of 
high and cost $25,000. The two arms are raised upward served by the eye, they are in reality separated some dogs were originally evolved as wolf dogs. The fear 
parallel with each other, one hand h olding a flag and distance apart, as can be proved by attempting to inspired by hears and wolves in the childhood of our 
the other a staff with a liberty cap on it. It is very walk from one to the other. civilization, and the education of successive genera
imposing and can be seen from nearly every point of One noticeable difference from the Centenial Expo- tions in this fear, descends to us as an inherited mem
view. To the right of the Peristyle as one enters from sition in 1876 is the absence of cheap and rapid com- ory, or instinct, of sufficient force to impart a fascina-
the lake is the Palace of Music, decorated with statues munication between these large buildings. tion to all stories about them. 
of heroic size to correspond with those on the Peristyle. Electricity is used so successfully in propelling boats Among papers read in other sections the following 
This palace is 130X 250 feet in size and its interior con- about the lagoons and canals that it is surprising elec- may be named as attracting special attention : " Nat
struction is so perfect that it is said to possess the tric carriages were not introduced to take visitors ural Gas from Ne w Lisbon, 0. , "  by W. A. Noyes. 
finest acoustic properties for orchestral purposes of about the grounds for a small sum. The need of such " A  Tempered Steel Meteorite," by E. Goldsmith. 
any hall in the United States ; 2, 500 persons can be simple, direct transportation should have heen thought ,. Negative Lightning, "  by W. LeConte Stevens . . . The 
seated in it. It is here that Theodore Thomas held of. The only method adopted is the use of rolling Rotating Disk in Photometry," by E. S. Ferry. 
h is daily concerts, which were so little appreciated chairs, to be hired at 50 cents per hour, or electric " The Latitude Variation Tide, " by A. S. Christie. 
by the general public. At the other end of the Peri- launches at 50 cents a round trip. The rolling chair ,. Automatic Fire Sprinklers," by D. S. Jacobus. 
style, opposite and symmetrical with the Palace of privilege has proved to be somewhat of a failure, " Use of the Name ' Catskill ' in Geology, " by Prof. 
Music, is the Casino, in which a restaurant is located thousands preferring to walk rather than pay the high J. J. Stevenson. " The Fossil Sharks of Ohio," by 
equal in every respect to those of New York. On the figures. At Philadelphia one could reach any build- E. W. Claypole. " Photography as Applied to Record
south side of the Casino, secured to the wharf, is the ing for five· cents by frequent trains. In my next some ing Micro-organisms in Artificial Cultures, " by G. F. 
famous Santa Maria, a complete copy of the Columbus of the notable exhibits will he described. Atkinson. " Lichens of the Black Hills, " by T. A. 
ship, and it is usually crowded with visitors. _ I . ,  .. Williams. " The Roots of Orchids," by Prof. M. B. 

There is another direct connection here with the Thomas. " Relations of Production and Price of Sil-
lake. The huge Palace of Agriculture stands west of the MEETING OF THE

. 
AMERICAN ASSOCIATION AT ver and Gold," by Henry Farquhar. 

Casino, and the waterway between the two is bridged MADISON.* The total number of lectures, addresses and papers 
over. Right near the Santa Maria, secured to the dock The concluding portion of Dr. Hovey's report is as read this year was 179, many of which were doubtless 
adjoining the Agricultural Palace, are the other cara- follows : as interesting as those that happened to arrest the 

BILOXI INDIANS, OF LOUISIANA. vels of Columbus, the Nina and Pinta, admittance to writer's attention. All the more important ones will 
which is refused. On the other side of the water, op- Prof. J. O. Dorsey, chairman of the Anthropological appear in the published proceedings of the society. 
posite these vessels, standing apparently on an island, Section, described a peculiar tribe of aborigines that Nothing more is now attempted than to give a kind 
is the reproduction of the La Rabida monastery, con- he visited in 1892 and 1893 for ethnological study. He of bird's eye view of the great annual gathering of 
taining many interesting relics of Columbus. This said that the name ., Biloxi "  was a corruption of the men of science, and some idea of what they talked 
building contrasts strongly in its simplicity with the name they gave themselves, and which simply meant about. The entire number in attendance as regis
grand architecture of the adjacent buildings. Passing the First People. They were known to have lived jn tered was 290, a less number than has usually been 
westward along the south side of the basin, directly in 1669 at .Biloxi Bay, Mississippi ; but in 1763 they re- enrolled. It had been hoped that the proximity to 
front of the long fa.cade of the Agricultural Palace, an moved to Louisiana, and of the entire tribe only tleven- Chicago and the World's Fair would attract a larger 
excellent view of the Palace of Liberal Arts, bounding teen individuals remain alive. They formerly existed numher ; but the reverse has proved to be the case. 
the opposite side, is obtained, and also glimpses of the in three divisions, named for the deer, the grizzly bear, So many congresses of one kind or other, and such 
Palaces of Electricity and Mining, while at the ex- and the alligator, and each of these branches refused diversified objects of interest at the Fair as may there 
treme western end the stately gilded dome of the Ad- to eat the meat of the animal whose name they bore. be seen, served to draw away from the meeting at 
ministration building looms up as a fitting background Among social peculiarities may be mentioned the Madison. 
and center for so many buildings. The bright green- fae} phat a Biloxi cannot maITf his wife's aunt or niece, Grateful mention should be made of the charming 
sward between the walk in front of the buildings and but might marry her sister, differing in . this from the hospitality shown by the citizens, the faculty of the 
the pier line, relieved at boat landings by massive Sioux and other tribes. They hold to a form of trans- University, and the State officials. Never on any 
white statues, forms a pleasing contrast with the white migration. For instance, the spirit of a deer revived previous occasion has the Association had such am
of the buildings. and took the body of another deer. Thunder stories pIe facilities of every kind at its disposa1, and such 

Walking still westward until the west end of the should only be told on a fair day. Hummingbirds quiet yet spacious quarters for its sessions. The illu
Agricultural Palace is reached, another waterway is always tell the truth, and signs from them are regard- mination of the lake shore on Munday evening was as 
seen at right angles to the length of the basin, and ed as sacred. Various superstitions were described. grand as could well be imagined. The various excur
parallel with the lake front. Looking south, the Co- The Biloxi language appears to be the oldest of the sions to localities of interest were well planned and 
lumbus monument and colonnade, imitating somewhat Siouan family. There are linguistic proofs that the admirably managed. Among the points thus visited 
the Peristyle, is seen, and north is observed in the dis- Biloxi, Hidasta, Tutelo, and Winnehago dialects were were the Effigy Mounds, along the shores of Lake 
tance the ' Wooded Island and the dome of the Illinois offshoots from a parent stock, or at least that those Mendota; the Drift.less Area of Wisconsin; . the singu
State building, while the long western facade of the speaking them dwelt near each other. But by careful lar walled lake known as " The Devil's Lake;" the vari
Palace of Liberal Arts shows its size to advantage. investigation it appears that 1,500 years must have ous kames, eskers, and drumlins telling of the ice age 

Standing in the open plaza directly in front of the elapsed since their separation, and that it took place and its results; and most wonderful of all, the pic
Ad ministration building, at the western end of the in Virginia. In this connection, the fact may be men- turesque and instructive Dalles of the Wisconsin. 
basin, the expensive and grand MacMonnies fountain tioned that Dr. Washington Matthews entertained the The principal officers chosen for the next meeting 
(called the Columbian fountain) is the most conspic- section by rendering speeches, war songs, and sacred are : As president, Prof. Daniel G. Brinton, of Media, 
uous object; its odd shape and curious combination of songs of different Indian tribes, by the aid of the 

I Pa. ; vice presidents, Section A, G. C. Comstock; 
picturesque statuary mark it truly as one of the chief phonograph. He had his own cylinders. His account Section B, W. A. Rogers ; Section C, T. H. Norton; 
works of art in the Exposition. The color is white of the difficulties of inducing the Indians to speak or Section D Mansfield Merriman' Section E Samuel 
like the buildings. On each side of this fountain are sing into the instrument were amusing. . Calvin; S�ction F, S. H. 

'
scudd�r; Section

' 
G, L. M. 

two large electric fountains whose basins are sixty feet BEAR AND WOLF STORIES. Underwood; Section H, Franz Boas; Section I, Harry 
in diameter. For forty years Prof. W. H. Brewer, of Yale College, Farquhar. The office of permanent secret�rl' i.s held 

In the daytime these fountains do not present any has been a steady attendant on the meetings of the by Prof. F. W. Putnam; Prof. H. L. Fall'�hIld, of 
at�ractiveness,. b�t at �ight the mul�i-colored illu- A. A. A. S. , and always has something bright and Rochester, N. Y. ,  is general secretary; and Prof. J. L. 
mmed fountam IS partlC�lB:rly �eautIf?l. . On �he original to say. This time his theme was the instinc- Howe, of Louisville, Ky. , is secretary of the council. 
eastern porch of the AdmllllstratlOn bmldmg, fa

. 

Clng I tive inte

.

rest children take in stories about bears and The treasurer of the association is PrOf. William 
the basin a.nd lak:, i� St. Gaude�s' beautiCul statue of wolves. Nothing can be told them about lions, tigers, Lilly, of Mauch Chunk, Pa. The next meeting will be 
�olumbus m herOIC SIze. The VIew from the balcony leopards; or cats that so fascinates them as the class of held in some Eastern city, probably in Brooklyn, N. Y., 
of th? easter.n �orc� of th.is building is part�cularly stories named above. He has repeatedly experimented although it is not yet determined. 
pleasmg, brmgmg m, as It does, the fountams, the on this matter with very young children even as young • • • I • 
basin, lined on each side with beautiful green lawns, . , �'HE total cost of the Suez Canal exceeded £20,-
and the artistic facade of the Agricultural Palace, • Continued from the SoIlCNTD'IO AiIllIlBIOoU) of September 2, page 147. I 000,000. 
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Tbe Great Depression In DIanul.during THE QUADR OITY GRIlfDIlfG KILL AT THE -j Ihl and injurious,insects. field trials of implements, ,and 

Industries. BXPOSITIO.. ·� stock shows, while the second part is a history of the 
The effect of the prevailing monetary stringency or In section E of the Agricultural annex at the Col- agricultural exhibit and agricultural products of  the 

general depression in trade on manufacturing indus- umbian Exposition may be Been one , of We widely United States. In tbe ' preparation of the first part of 
tries throughout the country becomes a matter 'of 1n- kno wn Quaker City grinding mills, manufactured by the report ProCessor Riley was aided by Messrs. Amory 

, terest at this time, in view of the numerous reports of A. W. Straub & Co.,  of Philadelphia, for grinding corn Austin and C. L. Marlatt, while the secolld part, in 
the closing of manufacturing establishments. and cobs, feed and table meal. The concern was es- addition to Professor Riley's reports on the intern a-

The earlier stage of the squeeze in credits, as is tablished a quarter of a century ago, and these mills tiona! congress of agriculture held during the Exposi
usually the calile, was seen in the extreme liquidation I have been brought to a high degree of perfection, the tion, and upon injuriolUl and beneficial insects in the 
in Wall Street, and the second phase, in logical order, most recent improvement being the adoption of a United States, contains reports by experts, mostly 
has been and is being observed in its effect on manu- / thrust ball bearing for the back end of the spindle. connected with the Department of Agriculture, upon 
facturing industries. This improvement can be added, when desired, to the such topics aB the meat industry of the United States, 

Returns have been received concerning nearly 800 mills already out. In the illustration the machine is associated dairying in New England, the leather pro
establishments, nearly all of which are of more or less shown in section grinding oats to lubricate the disks, duction of America, tobacco, viticulture, vegetables, 
prominence, and all of which have closed their doors while g r i n d i n g  cereals, etc. Some 219 cuts and 77 plates are included 
for one cause or another since June 1. The report corn and cobs and in the two parts of the volume. 
likewise includes the best available information con- mixing t h e  p r o- The chapters in the first half of the report upon the 
cerning the discharge of the number of employes of duct. The c o b  s agronomy and agricultural statistics of France and her 
silver mining companies in the far West, as well as of fall at one end and methods and appliances for agricultural in struction 
employes rendered idle by the shutdown of iron ore slide at the . other are of great interest and value to the agriculturists of 
mines. So far 'as changes of the character referred to i n t o  t h e  c a s e  this country, as exhibiting the wise liberality with 
at a few of the larger business centers are concerned, a r 0 u n d t h e  which the French republic fosters agriculture and 
many reports by trade unions or statistical bodies " drunken " c i r- the generous provision which the state makes for in· 
having access to such data have been employed. cular saws, which struction in the science, many features of her system, 

A summary of the results of the investigation shows cut the cobs into Professor Riley thinklo, being well worthy of our imi-
that no fewer than 463,000 industrial, building trades three or foUl" sec- tation. The Minister of Agriculture in France is a 
and mining employes have been thrown out of work tions, the teeth cabinet officer, and liable to frequent change, in com-
within the period specified, due to the absolute closing on the sides saw- mon with the other ministers of the state; but his chief 
of the establishments at which they were engaged ing the sections subordinate, the Director of Agriculture, is practically 
or the shutting down of work at the mines. fine, when they a permanent officer, the present (1889) incumbent hav-

Of this large aggregate no fewer than 80,000, or 17 palilS through the ing held the office for some 20 years. Three other di-
per cent, were engaged in the production or the manu- mill with the corn. rectors also report to the Minister of Agriculture, 
facture of iron and steel : 55;000, or 12 per cent, in The double reduction grindinjl disks, an enlarged charged respectively with forestry, the stud (Haras) 
woolen, silk and cotton mills or in the manufacture of section of one of which is shown in the small view, and waterworks. There are also various councils, 
clothing ; 50,000, or 11 per cent, in leading lilies in are cast of steel and readily interchangeable. The committees and commissions for the consideration of 
building trades at a few of the larger cities ;  44,000, or conveyor flights upon the sawtoothed inner edge technical affairs. such as the superior commission upon 
9 '5 per cent, in silver mining and allied industries, and act like a fan to draw cool air and grain into the the phylloxera, the consulting committee upon epi-
41,000, or 9 per cent, in coal mining and coke produCling. mill at a very low speed, the grain being first cut zootic diseases, etc. 
Of the aggregate of these five claBses, 270,000, it is fine, then rolled, mashed and mellowed, so that it Agricultural instruction is provided for by the Na
posl:!ible that as high a proportion aB 30 per cent are enlarges nearly one-third in bulk. In the picture, tional Agronomic Institute at Paris, three national 
customarily idle for a short time at this season of the the location of the grinding disks ' is indicated at 1, schools of agriculture, one national school of horticul
year. the training ring, 4, being on a universal joint, free ture, twenty-seven practical agricultural schools, seven 

It is noteworthy that out of the approximate aggre- to move every way, except to revolve with the running farm schools, thirteen primary agricultural schools, 
gate of 800 establishments reported shut down about 79 disk. The crushing saws, 2, are formed on a sleeve ninety departmental professorships of agriculture and 
per cent declared this action is taken because of the cast fast with lead to the spindle, 5, which is of steel. courses in normal schools, professorships of agricul
prevailing " depression in general trade," a " lack of The degree of fineness is regulated by turning a small tural chemistry in various faculties of science, seven
orders," II stringency in the money market," or . .  inabil- hand wheel on the end of the temper screw, and there teen COUlses of agriculture in lyceums, colleges, primary 
ity to make usual discounts due to tight schools, etc., and fifty-six agronomic sta-
money," while only 6 per cent state that tions and agricultural laboratories. This 
the shutdowns are due to usual vacations generous provision puts agricultural in-
at this season of tbe year, or o.�ng to tha', struc,�ion within the reach of almost all, 
necessity for making repairs or for t8.king · 1  and 'the recently institute4 order o f  the 
inventories. Strikes or wages disputes Merite Agricole is held up to all sincere 
are given in explanation of the closing agriculturists aB a goal to be striven for 
down of only 2 per cent of the estab- only second to the historic decoration of 
lishments reported, while failures in busi- the Legion of Honor. 
ness or other embarrassments, 'fires ' or That the extent to which scientific agri-
other disasters, account for the shut- culture is fostered in France is not exag-
down of about 3 per cent of the ooncerns gerated is shown by the magnitude of the 
reported Less than 1 per cent, state in agricultUral interest. With a popUlation 
so many words that shutdowns are (in 1886) of a little over thirty-eight mil-
owing to " impending tariff changes." lions, the capital employed in agriculture 

When it is realized that this report, in France exceeds 100,000, 000,000 of francs 
complete as it may be, is quite incom- or about 20,000,000, 000 of dollars. The 
plete so far as the country at large is figures are almost inconceivably large, 
concerned, even with respect to manu" and only intelligible when it is remem-
facturing establishments which have bered that the great majority of the hold-
wholly closed down for one realilon or an- ings of land in France are very small, and 
other, and that it takes no account of that therefore the closest cultivation is 
the thousands of, reductions qf working practicable or rather necessary. Of 5,�70,-
forces in other manufacturing establish� 000 holdings in France, 2,167,000 ocCupy 
ments, in commercial houses, or by less than one hectare (1 hectare equals 2'47 
transportation organizations, large and acres), while only 30,000 occupy o ver 1'.00 
small, it becomes plain to the CaIilual hectares (247 acres), almost half the hold-
observer that there are in all probability ings being thus less than three acres in 
no fewer than 800,000 or 900,000 idle em- extent. A comprehensive exhibit of the 
ployes of manufacturing, commercial and . appliances for agricultural instruction in 
other enterprises at this time who were France was made at the Exposition. an� 
nearly if not all actively. employed three other countries made similar but less cor.. · 
or four months ago, and that not moI"6 prehensivE' exhibits of the same subject. 
than from one-sixth to one-fifth of this All of these the report gives a succinct 
aggregate may fairly be said to have account, but the greater part of the chap-
bean out of work during tbe past two ter on this subject is devoted to France, 
months owing to the " customary mid· and deservedly so, for, says the author, 
summer shutdowns," or to the necessity " probably in no other country in the 
for repairs or to taking of inventories, world has agriculture received greater 
even though the not infrequent mid- THE WORLD'S OOLUMBIAN EXPOSITION-THE QUAKER CITY GRINDIlfG IIILL. attention from the government." 
summer wages dispute in the iron The second part of the volume forms 
and st�el industries be taken into account.-Brad- are three discharge spouts with tin covers, allowing an exhibit of certain phases of agriculture in the United 
street's. 

.. • • •  .o" 
the desired one to be opened, either :side or down- States, each chapter written by an expert. The mono-
ward. graphs composing this part of the report were trans-Promethliim. .. • • • .. Jated into French for distribution during the Exposi-

This is an alloy containingi60 per cent of copper, 38 Agriculture In France. tion, and their preservation in English in this perma-
per cent of zinc, and 2 per oUtt of aluminum. These The fifth and laBt volume of the reports of tbe United nent form is to be highly commended, since they form 
metals are melted together and sodium or otber metal- States commissioners to the Universal Exposition held the most complete and modern treatise upon Ameri
lic fiux capable of oxidation at the temperature of the at Paris, in 1889, has recently been distributed from the can scientific agriculture we have seen. The volume 
mixture is stirred in. The quantity used should be State DepartlI18nt. It is a profusely illustrated volume has an appendix of several pages devoted to expert 
sufficient to fiood the surface of the mixed metals. The of 900 pages, and constitutes the report of Professor C. opinion from French and English newspapers on the 
sodium increases the tenacity of the alloy and prevents V. Riley, aIil expert commissioner for the eighth group American exhibit, showing a high degree of apprecia
deterioration by exposure to air or sea water. The de- and representative of the Department of Agricul- tion Qf it. The report as a whole is . a most valuable 
gree of hardness may be varied by varying th(l propor- ture, on the agrlcnltural phases of the Exposition. contribution to agricultural literature, . and ' many of 
tions of the ingredients. The alloy is termed " pro- The volume is divided into two parts, the first devoted its cha.pters might with advantage be reprinted sapa. 
methium " or " titanic metal" 

' 
'to agriculture, vine cultivation and wine makiDg, uae- rately for spec� distribution. 

. .  
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TEE WORLD'S COLUltBIAN EXPOSITION-THE NORTH 

CANAL AND BRIDGE. 

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

[SEPTEMBER 9, 1 893. 
ElectropJatlllK with Copper. of cleaning the cast iron and the use of two solutions 

In no branch of the electroplaters' art has there been in depositing the copper, as the object, after the var
so much progress made in l'ecent years as in that of nish was dry and the plumbago applied, was placed di
copper plating. With improved solutions and methods, rectly in the acid solution. This method gives a coat
copper plating is becoming a more important industry ing that is not firmly attached, and is liable to be torn 
every day, and the following notes on some new appli- off on coming in contact with any hard object. Exam
cations and methods ma.y prove of interest to your pies of this system of plating may be seen on the lamp' 
readers : posts of Paris and on the beautiful fountains of the 

The application of copper electrically deposited to Place de la Concorde and of the Place Louvois. The 
protect and ornament architectural iron work is, per- method used in this country deposits the copper directly 
haps, the most important use and deserves consideration on the iron, and a sheet of steel or iron so plated may 
first. This use is now firmly established and a plating be bent or twisted into any shape without the copper 
department is recognized as a necessary adj unct to all becoming detached. To attain this result, the greatest 
large iron works. There is no paint or other like pro- care must be taken in cleaning and keeping clean the 
tection known that will prevent iron exposed to the iron surfa �e before immersion in the plating solution, 
weather from rusting in time. But when iron is cov- in this case a cyanide one, which, when properly made, 
ered with a sufficiently heavy coat of copper it is rust is run cold and deposits the copper in a bright state. 
proof. The amount of copper required to do this The acid solutions have also undergone improvements, 
varies. For rolled sheet steel or iron where the surface and copper can now be deposited at the rate of 20 to 25 
is smooth and free from sand holes, from 8 to 10 ounces ounces per square foot that is as malleable and almost 
of copper per square foot of surface will be sufficient. as smooth as rolled copper. The density of current 
Where rough cast iron work is to be plated, 14 to 16 can also be much increased over what was formerly be
ounces will be required. These amounts are greater lieved possible. The writer has deposited copper Va 
thau is generally given in books treating on this sub- inch thick at the rate of 10 pounds per sq uare foot in 
ject, but from practical experience the writer has found 24 hours. (The usual rate is about 8 ounces in 24 
that to give a protection that will last as long as t.he hours. ) This would take only one-twentieth the time 
structure will stand, and to prevent entirely any ap' l usually required for obtaining a shell in electrotyping. 
pearance of rust, the above amounts are necessary. Another new application of copper plating is the manu
The first cost of copper protection is, of course, greater facture, q uickly and cheaply, in copper, of all kinds of 

raised m 0 u I d i n  g s 
anti of artistic ob
j e c t s in bass-relief. 
This is done by first 
preparing thin sheets 
of copper by electro
deposition on a pre
pared steel surface, 
then stripping them 
off and stamping the 
design, in relief, on 
them, and, after stop
ping off the f a c e, 
backing them up in 
the bath with more 
copper to the requir
ed thickness. 

Signs a r e  a I s o  
made by electro·de
position ; but this is 
only a form of elec� 
trotyping, although 
t h e  finished result 
when nickel or silver 
plated is very beau
tiful. 

by an American art
ist. These l i t  t i e  
domes, which were 
introduced for deco
rative purposes, de
serve careful study, 
as they are painted 
by the most eminent 
men in the profes
sion. B i a s  h fi e l d, 
R e i  n h a r t, B e c k
with, Shirlaw, Cox, 
S i m m o n s ,  Reid, 
Weir, Melchers, F. 
D. Millet and Earle, 
each have specimens 
of their work upon 
the domes. T h e 
subjects, with 0 n e 
exception, al'e treat
ed in the classical 
style, .nd represent 
the arts of peace 
and war. It seems 
a I m 0 s t impossible 
that this huge build
ing would seat 300,-
000 persons. T h e  
architect 0 f t h e 
Manufactures build
ing was Mr. Geo. B. 
Post, of New York, 
its length is 1,687 
feet, and it is 787 
feet wide. It is said 
to be t h e  largest 
roofed building ever 
erected. In the con
struction 0 f t h i s  
mammoth e d i fi c e 
17,000,000 f e e t  of 
I u nl'b e r, 12, 000, 000 
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There are 0 t h e r  
minor applications of 
this kind that are 
new, but would take 
too much space to 
describe, such as the 
plating with copper 
of natural objects, 
leaves, flowers, �tc. , 
attached t o  brush 
a n d  mirror backs. 
The brush or mirror 
and spray of leaves 
or whatever may be 
used, is r e n  d e  r e d  
conducting by a new 

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

• ' . J  • 
Aluminum Flashlight. 

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

Aluminum powder. . . • •  . .  •• . • . .  . . .  • . . . . . . . . .  21, 7 parts by weight. 
Snlphlde of antimony . . . . . . . . . . . . . . . . . . . . . . . .  13, 8 " .. 
Potae8ium chlorate . . . . . . . . . . . . . . . . . . . . . . . . . . 64, 5 .. 

In preparing this mixture the same precautions are to 
be taken as in the case of magnesium flashlight. As 
the rapidity of combustion of the above mixture, one 
seventeenth of a second has been found out. Two 

, grammes of the mixture were burnt in a small heap, 
2 em. long and 1 .cm. wide. With regard to the chemi
cal intensity the author has found, by exposing gelatine 
plates beneath a Warnerke actinometer to the light of 
the above mixture and to that of other mixtures pre
pared with magnesium, that by employing equal 
quantities of metal the aluminum light is superior to 
the magnesium light, though not very considerably. 
The speed of combustion is slower (about one-fifth of 
a second) if the following mixture is used : 

Aluminum powder . . . . . • • • • . . . . . . . . . . . . . . . . • • • •  30 parts by weight. 
Potassium chlorate . . . . . . . . . . . . . " . . . . . . . . . . . .  70 "  " 

than paint( but this · is more than compensated by Its 
lasting q ualities, and in some instances, where there are 
difficulties in reaching the work to paint it, as in high 
towers, lighthouses, etc. , its use would seem to be par
ticularly indicated. 

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

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

process, which does not include bisulphide of carbon · 
in its application with its attendant dangers of explo
sion and fire. 

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

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

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

• • • • • 
MR THos. H. COX, of Chamberlain, South Dakota, 

furnishes us with the description of a new artesian well 
lately drilled at that place. The well is situated 1, 342 
feet above the sea level; and is about 200 feet from the 
Missouri River. The well is 8 inches in diameter and is 
662 feet deep. The drilling consumed 17� days and was 
proceeding in the usual manner without meeting any 
obstruction until August 2, when a light flow com
menced and the drilling was continued until 4 A. M. the 
next morning, when the tools were thrown out. . The 
pressure increased until the column of water ejected 
reached 13 feet 2 inches in height. This is the third 
artesian well in the city, and will be utilized for power 
for a flour mill and electric light plant. One of the 
other wells, 6 inches in diameter and 760 feet deep, ex
erts a pressure of 117 pounds to the square inch. 
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THE WOBLD'S COLUJlBIAJ BXP08ITIO:R-A VIEW 
FROII THE FEBRIS WHEEL. 

The charm of j;he Midway Plaisance is due to that 
strange medley of colors and costumes that change 
each minute like the pieces of a kaleidoscope. In this 
truly cosmopolitan street children of the desert, 
savage warriors from Dahomey, tall Copts, swarthy 
Nubians and crafty Cairenes are brought into curi
ous juxtaposition with the electric scenic theater, 
the ice railway and the Ferris wheel-all the pro
ducts of the civilization of the nineteenth cen
tury. The chance of a trill around the world does 
not come to all ; but here are ct)ilected together what 
would require the expenditure of months of time and 
thousands of doilars to see elsewhere. The whole 
world, civilized and uncivilized, has been laid under 
contribution, and the result is a collection of shows 
which is absolutely unique, and which give perhaps 
as keen a sense of mental refreshment and mental ac-

amid dynamos and rock drill8, looms and wa.il paper, 
until the head whirls and the tired feet almost refuse 
to obey. Passing under the 'Stony Island viaduct, we 
are in a new world. which, while it does not pretend 
to instruct, still conveys quite an amount of real 
knowledge, though carefully enshrouded in a sugar
coating of amusement. 

The most conspicuous object by all odds is the great 
wheel which rises a half mile below. Chicago has a 
yearning for the superlative degree even more than 
Eastern American cities. This is abundantly shown by 
the tall buildings ' which grace this city ; but it is a 
lucky chance that a tower was not selected as the great 
feature, for in that case Chicago would never have 
rested until Eiffel had been out.-Eiffeled by a tower 
2,000 feet high, and as Chicago comes by her title of 
the " Windy City " honestly, it would be impossible to 
state the consequences. '.rhis is the biggest wheel on 
earth, and is devoted to giving pleasure by swiDging 

Cairo Street is the theater which presents the na
tional (Y) dances of Egypt. These dances are reprobated 
by ministers and moralists, but of course it is necessary 
for them to see them " just once " before they ·can 
paint their sinfulness in lurid characters. AIiP then 
they are " national." 

Just beyond the Woodlawn Avenue viaduct is the 
German village. The German village partakes more 
or less of the German character, the tower of the Ger
man museum ris,iBg picturesquely above the trees sug
gests Nurembew or Ratisbon. The greater .part Of 
the German.. vil\l.tge is taken up by a beer g8.rden. 
Here the Germans and many who are not Germans 
quaff the cooling beverage and listen to one of the 
two German military bands which play delightfully. 
Beyond the half-timbered German house the thatched. 
roof of the Dutch settlement or Javanese village, as it 
is usually called, will be noticed. In this village dwell 
the curious little people who have won all hearts by 
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quisition as any portion of the Fair, except the effect 
of the architecture, which is supreme. 

The Midway Plaisance comprises a strip of land be
tween Fifty-ninth and Sixtieth Streets, extending 
from Stony Island Avenue, which borders the Fair 
proper, to Cottage Grove A venue. It is here that all 
the concessions in the way of shows have been grant
ed, with the exception of the Esquimanx village, ",hich 
requires the use of a pon�, and some of the ethnolog
icl\l shows, which are prOperJ�placed. n�ar the Anthro
pology building. ' There are teveral entrances tQ the 
Midway Plaisance, and it is �o reached by the open 
passageway near the Woman's building. Admission 
to the grounds proper also includes the Plaisance. A 
viaduct has been built to ailow the TIlinois Central 
tracks to cross, and some of the streets also cross the 
Plaisance, as will be seen by our bird's-eye view. The 
Plaisance is a particularly delightful place to , 8,pend 
an hour 01' two after fatiguing sight-seeing, arid the 
time is well spent, as the Plaisance is full of- know
ledge which can be pleasa.ntly acquired. ' Let �s ' sup

pose that we have been waJkiDg around for fou'hours 

the visitor up two hundred and fifty feet ; in other 
words, it is a colossal merry-go-round ; for at the ex
tremity of each spoke is attached a car, so that the 
visitor can make the whole revolution with safety. 
Let us for once pay our fifty cents, start on our trip 
and examine the objects which the revolution of the 
big wheel brings into view. Looking toward the 
main Fair grounds, we get a fine bird's eye view of the 
Plltisance. At the extreme left, just by the viaduct, 
will be noticed a few people just entering the Cairo 
Street, which is on many accounts the most attractive 
feature in the Plaisance. Here the donkey boys. scream 
.. Yankee Doodle donkey I Bismarck donkey !" at the 
top of their voices, and describe in glowIng terms the 
delights of a camel ride ; but woe to the unwary who 
trust themselves on the back of this conveniently 
jointed animal, if they are subject to ·  sea sickness, for 
the English Channel would prove a paradisl:! in com
pa.rison ; but, luckily, twenty-five cents does not rent a 
camel for a. very lengthy period. Egyptian goods of 
aU sorts are sold in · the street and it is a very good P1aoe to buy IOUveniJ'll. A little farther down the 

their natural 'and graceful manners. In the large hall 
refined dances are given many times a day to the 
plaintive melodies of the country, rendered by a na
tive orchestra. The little matting houses are delight
fully cool and the delicious tea and coffee of .Java. are 
dispensed by some of the 125 natives who people the 
Village. The whole entertainment in the Javanese 
village can only provoke approval, and the dancing 
pavilion can be visit.ed by ladies without the necessity 
of going out' h!lcause of the immorality of the perform
ance. Just' tbm side of tbe second viaduct will,� no
ticed the th��. odd-looking roofs of the ,Japaneae 
bazar, where t\lousands of visitors buy . sonvenirS, for 
tbe goods are not only attractive, but the pric� �re 
low. Beyond the second viaduct will be seen the Libby 
Glass- Company's furnace. The enterprise of this �fi1"JQ 
is shown by the erection of an expensive Pltult.: @.Ild 
the small admission fee is credited. upon any PtlToo&se. 
Here are shown the proceSses of gla.ss blowing; �lasIJ 
cutting, and glass spinning. To the left will J>enoticed 
the round tower of Mrs. Hart's Irish villlloge. En
tering the at. Lawrence gateway (Drogheda), -we ap-
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proach Donegal Castle. In the green is a Celtic cross, ! POSITION OF THE PLANETS IN SEPTEMBER. The right ascension of Venus on the 1st is 12 h. 
and round it the merry Irish lads and lassies dance on JUPITER 44 m., her declination is 4° 12' south, her diameter is 
moonlight nights to the sound of the pipes. Irish in- is morning star. No one will dispute his right to take 12". S, and she is in the constellation Virgo. 
dustry and Irish art are well shown in this inclosure. the first rank on the September planetary record. He Venus sets on the 1st at 7 h. 42 ill. P. M. On the 
Passing under the railroad tracks and the Stony Island is fast regaining that brilliancy which at times is suffi- 30th she sets at 7 h. S m. P. M. 
Avenue viaduct, we emerge into the main Fair cient to cast a shadow and to enable observers gifted SATURN 
grounds. with phenomenal eyesight to hope to read newspaper is evening star, but is rapidly approaching the sun. 

In our illustration the Woman's building rises di- headings by his light. As the revolving earth draws Its distance from the earth is increasing and has 
rectly in front of the entrance to the Plaisance. The nearer to him, it is safe to say that his surface will be nearly reached its maximum. During the greater 
towers of the Fisheries building may be seen in line scanned as it never was before. Recent discoveries part of the month Saturn may be said to be lost in the 
over the Libby Glass Works, wh ile on the left the have aroused an eager interest in this most im portant sun's ray s. It sets quite soon after the sun through
homely dome of th e Illinois State building is seen. At member of the system and in everything connected out the month, at the beginning one hour and twenty 
the extreme left is the Art Gallery, over the other end with his movements, the constant changes in his disk, minutes, at the end only twenty minutes or 80. 
oUhe Woman's building is the Gover nment building, the number, shape, and revolutions of his satellites. The moon when two days old is in conjunction with 
and on the extreme right rises the immense Man ufac- .Jupiter is stationary on the 19th, and then com- Saturn on the 12th at 12 h. 47 m. A. M . ,  being 1° 4S' 
tures and Liberal Arts building, with the low dome of mences to slowly retrograde or move westward, hold- south. 
the Horticultural building in front. i ng in this course beyond th e end of the present year. I The right ascension of Saturn on the 1st is 12 h. 45 m.,  

As the great wheel revolves once more, let us ex- This apparent change of movement in .Jupiter is due I his declination is 2° 25 '  south, his diameter is 14". S, 
amine the buildings on the right of the Plaisance. to the superior speed of the earth in its interior course, and he is in the constellation Virgo. 
The lofty minaret of the Moorish Palace rises in the as both planets circle in the same orbital direction MARS 
foreground, while beyond the viad uct is the Turkish around their common master, the sun. is evening star at th e beginning of the month and 
village, composed of several isolated bUildings. Here .Jupiter is to be found in the constellation Taurus. morning star at the close. He is in conjunction with 
are mosques and bazars, and a Turkish street filled There is no need of pointing out his exact position, the sun September 4, 4 h. 13 m. A. M. ,  at which time 
with venders of rugs and cigarettes. Iu a small for his own superiority in light and beauty leaves him he changes from evening to morning star. At the 
booth just beyond the mosq ue, " Turkish soft drinks" I without a rival in his field. Still he has interesting same time he is at. very nearly his greatest distance 
are ad vertised, but let the stranger beware of these neighbors, the Pleiades being a few degrees toward from the earth and shines with only about one-fortieth 
Oriental compounds. .Just before reaching the large the northwest, while Aldebaran and the group of the of the brightness of a year ago. Mars, though m orn
panorama of the Bernese Alps will be seen the long, Hyades are about the sam e distance to the southeast. ing star, may be said, like Saturn, to be lost in the sun's 
low Turkish theater. O ur ideas of the dramatic art When the month closes J upiter will rise about eight rays, for even at the end of the month he rises only 
of the Ottomans will be very much modified after o'clock in the evening and will be in fine position for forty minutes before the sun. 
witnessing one of the performances. " A  Marriage in observation. The moon, a few hours before the change from old to 
Damascus " is very well rendered ; a special man-he 

I 
The following are among the most interesting con- new, is in conjunction with Mars on the 9th, at S h. 50 

might under some circumstances be called an in- figurations of the satellites of .Jupiter, and are selected m . P. M. , being 20 7' north. 
terpreter-Illakes pitiful attempts to give au English from the Nautical Almanac. They are for an inverting T he right ascension of Mars on the 1st is 10 h. 49 m . ,  
version of the dialogue a n d  fails. Beyond t h e  telescope, and the exact hour t o  look for them is mid- his declination is So 42' north, his diameter is  3' .S, and 
panorama is the Natatorium and the Vienna restau- night after the given day : he is in the constellation Leo. 
rant, which come in for a large share of patronage. On the 5th I. is occulted, III. is on the left or western Mars sets on the 1st at 6 h. 32 m.  P. M. On the 
.James .J. Corbett has j ust completed an engagement side of the planet, II. and IV. are on the right or east- 30th he rises at 5 h.  10 m. A. M. 
at the Natatorium. The Hagenbeck animal show ern side. MERCURY 
is well worthy of a visit, and is conveniently situated On the 9th II. is making a transit, I V . ,  I. and III. is morning star at the beginning of the month and 
j ust beyond the second viaduct. Here Miss Lilly, the are all on the right and quite close to each other and evening star at the close. He is in superior conjunc
d warf elephant sulks, or rather did sulk, for she died re- to the planet. tion with the sun on the 20th at 3 h. 16 m. A. M. , 
cently, in a co!"ner. The performing animals are really On the 10th III. is making a transit, II. , I. and IV. when he ch anges to the eastern side of th e sun to 
wonderful, and it is a strange sight to see a maned are on the left and quite close to each other and to the commence his short career of evening star. An ex
lion riding on a tricycle. He realizes his disgrace, planet. perienced eye might possibly pick up Mercury at the 
and looks deprecatingly at the audience, as if to say, On the 12th I. is occulted, IV. and III. are on the beginning of the month, but generally he will be in-
" Ho w  low I have fallen 1" The Venice-Murano left and II. is on the right_ visible to the naked eye. 
Glass Co. have a fine bu ilding opposite the Libby On the 15th the satellites are perhaps in the most The moon one day before its change from old to 
Company's building, and here they exhibit the mani- favorable position for being all seen at once by low new is in conjunction with Mercury on the 9th, 5 h. 
fold steps in the process of making some of the beau- powers, IV. being on the left hand side and quite 58 m. A. M.,  being 10 59' north. 
tiful but fragile Venetian wares. The Blarney Cas- separated, II. and III. are on the right and nearer to- The right ascension of Mercury on the 1st is 9 h.  
tIe next greets our eyes, and the bird's eye tour of the gether. The same configuration occurs again on the 44 m.,  his declination is 11° 42 '  north, his  diameter is  
Plaisance is finished j ust as the wheel lands us at  the 29th. 6' . 0, and he is in the constellation Leo. 
platform, and the guard calls, " All out, " and we pass On the 20th I. is making a transit. III. and II. are Mercury rises on the 1st at 4 h.  15 m. A. M. On the 
down the Plaisance, and out to the Sixtieth Street sta- near together on the left and IV. on the right. I 30th he sets at 5 h. 56 m. P. M. 
tion of the Illinois Central Railroad. On the 23<1 II. ,  I . ,  III. ,  and IV. are all on the right. URANUS 

The Plaisance is Nijni-Novgorod brought to our On the 25th II. is  occulted, III. is on the left, I. and is evening star, not very far removed from the sun, 
very doors, and the curious street is even better, for IV. are on the right. especially at the close of the month, and invisible to 
the Plaisance contains a more heterogeneous collec- On the 29th the configuration of the 15th, as given the naked eye. 
t ion of people than the great exchange of Asia and above, is almost exactly reproduced, and the apparent The moon four days before the first quarter is in 
Europe can show, for here are also assembled the positions on the two dates are almost exactly identical. conjunction with Uranus on the 14th, at  1 h.  55 m. 
natives of America, Africa and Oceanica. Those who have tele8copes of sufficiently h igh pow- A. M. , being 2° 14' south . 

• ' . '  .. ers may be interested to observe the eclipses of the The right ascension of Uranus on the 1st is 14 h. 
first three satellites and the transits of their shadows 22 m. , his declination is 130 41 ' south, his diameter is Tile Dog and tile Bicycle. 
over the body of the planet. In the case of the fourth 3' . 6, and he is in th e constellation Virgo. A Broadway car bowled past Grace Church on a satellite the position of the nodes is such that the Uranus sets on the 1st at S h. 44 m. P. M. On the Sunday afternoon. A man stood on the back plat- satellite is not eclipsed at present, nor can its shadow 30th he sets at 6 h. 54 m. P. M. form, turning every little while to encourage a big be seen. NEPTUNE 

dog which trotted along behind the dashboard and The moon, one day before the last q uarter, is in con- is morning star. This remotest member of the solar apparently didn't mind the speed at all. junction with .Jupiter on the 2d at 1 h. 10 m. P. M.,  system is to be found about as far to the northeast of Sunday bicyclers infest Broadway and seem to find being 30 56' north. Four days after full the moon is Aldebaran as .Jupiter is to the northwest, but he will the broad iron strip for the cable a beautifu l roadway. again in conjunction with .Jupiter on the 29th at 7 h. require optical aid to pick h im up. Behind the panting dog on the car track was a pneu- 31 m. P. M. ,  being then 4° 47' north. At this time the Th e moon on the day of her last q uarter is in conmatic·tired bicycle. The rider sometimes got unpleas- moon will here be on the eastern horizon, and when j unction with Neptune on the 3d at 10 h. 0 m. A. M.,  antly n:-ar .the big dog, who barked vociferously t.o .Jupiter rises, say one-half hour later, the two will form being 5° 45'  north, and five days after full is again in show hIS dIspleasure, but the wheel kept close to hIS a charming picture. conj unction with Neptune on the 30th at 3 h. 31 m. heels. . The right ascension of .Jupiter on the 1st is 3 h. 56 P. M . ,  being 50 53' north . Whether the dog knew �h� sor.t of tIre attached to I m. , his declination is 190 20' north, his diameter is 39" . 6, The right ascension of Neptune on the 1st is 4 h. the wheel or whether he dldn t WIll probably never be and he is in the constellation Taurus 49 m., his declination is 20° 55' north, his diameter is known, but as the car slacked up at Thirteenth Street .Jupiter rises on the 1st at 9 h 55 � P M On the 2". 6, and he is in the constellation Taurus. the canine turned, and stepping aside, made a vicious 30th he rises at S h. 2 m. P. M.
· . . . 

Neptune rises on the 1st at 10 h. 45 m. P. M. On t h e  snap a t  the slowly revolving wheel. H i s  sharp teeth VENUS 30th he rises at S h. 47 m. P. M. punctured the tire, the pressure drove out the air, aud 
the rider found himself with a collapsed tire and a 
useless bicycle. By the . time th e rider discovered 
what had happened, the dog, relieved of his pursuer, 
was half a block away. The wheelman took to the 
sidewalk and pushed his machine home.-N. Y. World. 

... . . .  ., 
Fisll Oils. 

The examination of a num ber of different fish oils 
demonstrates that the solid fatty acids are made up in 
the maiu of palmitic acid, with small quantities of 
",tearic acid ; the liquifl. fatty acids are not identical 
with any of the known acids : Asellic acid, C 1 7H.,O" 
and jecoric acid, C 1 sH,.O" isomeric with linolenic acid, 
to which the easy oxidation of the oils is d ue ; both of 
these acids are oxidizable by alkaline permanganate of 
potassium solution, yielding characteristic oxy-acids; 
the ultimate analysis of the oxy-jecoric acid gave 
results indicating the presence of a third acid, pos
sibly isomeric with linolic acid.-.Dr. W. Fahrion, 
Chemiker Ztg. 

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

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

The moon w h en a three days' old crescent is in con
junction with Venus on the 13th at 12 h.  19 m. A. M.,  
being 0° 30'  south. The resulting occultation of Ven us 
will not be visible to us, as both moon and Venus will 
then be five hours below the western horizon, but on 
the evening of the preceding day, Tuesday, Septem
ber 12, th e crescent moon, Venus and Spica Virginis 
will be so close to each other as well to merit attention. 

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

THE HARVEST MOON 
is the full moon which occurs nearest to the autumnal 
equinox. This year the autumnal equinox is on the 
22d of September. The sun enters Libra and autumn 
comm ences September 22, 2 h. 55 m. P. M. The Sep
tember moon fulls on September 25, 3 h. 23 m. P. M. , 
and is, therefore, the harvest moon. The full moon 
next following, th at is, the October full moon, is 
called the Hunter's Moon. The phenomenon known as 
the Harvest Moon is the, so to speak, coasting of the 
nearly full moon along the horizon at the time of 
rising, in consequence of which for several days pre
ceding and following the day of full, the nearly full 
m oon will h ave smaller intervals betwet:n its succes
sive risings than at any other period of the year. 
This year t.he phenomenon of Harvest Moon will be 
particularly marked,  and the lowest interva l possible 
in New York, namely. 23 minutes, will be reached. 
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THE WORLD'S COLUMBIAN EXPOSITION-INTERIOR OF 

WOMAN'S BUILDING. 

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

Since there have beell 
threats of war betweell 
France and Siam, the Si
amese exhibit in the Man· 
ufactures and Liberal Arte 
building has a t  t l' a c t  e:d 
more than usual attention. 
This exhibit was described 
in the SCIENTIFIC AMERI· 
CAN of .July 1. 

... . ... 

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

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

morality is no longer known in Belgium-a reformation 
which wonld in itself justify the harnessing of all the 
dogs in America. 

The expense of feeding · them where a nnmber are 
kept or when placed, like horses, at livery is from.o to 
6 cents per day, horseflesh and black bread forming 
the staple of their food ; though here, as elsewhere, 
the maintenance of one or two in a family is practically 
withont cost. The expense of shoeing, no small item 
to the keeper of horses, is also saved. 

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

It is the fashion in America to bewail the loss of 
power at Niagara, though no thought is taken of that 
eqnal force which is rnnning to waste at the very heels 
of the people. Since the days of Caligula horses have 
fed upon golden oats, and yet an energy which is 
free, always at hand, and aching to be employed is 
still everywhere ignored. Without having the census 
at hand, I assume that there is a general average of 
one dog to two electors in the United States, giving 

us, in ronnd numbers, a 
canine population of 7,000,-
000. E s t i m a t i n g  t h e  
strength of a dog at 500 
pounds-and it is a low es
timate - we have an idle 
force in .America of 3, 500, -
000,000 pounds, or a power 
which, like faith, if once 
exercised conld l' e m 0 v e  
mountains. But it is not 
in its mass, bnt in the sim
ple divisions in which we 
find it, that its valne con
sists. 

Thongh the inanimate 
forces are doing the heavy 
work of the world, a mul
titnde of minor tasks to 
which they cannot be pro
fitably applied remain to 
be performed by man and 
his d o m e B t i c assistants. 
For them the horse posses
ses snperflnous energy, and 
his maintenance is too ex
p e n s i  v e  f o r  t h e  poor. 
They are left, therefore, to 
this clean, cheap, noiseless, 
and intelligent a n i m a l
the dog-who, besides be
ing ont of business - for 
even hnnting dogs are fol
lowing hunting nobles into 
oblivion-seems to be spe
cially fitted by nature to 
meet the requirement . 

Dogs as Draught 

AnlOlals. 

Among the reports from 
the consuls of the United 

THE WORLD'S COL Ul'IIBIAN EXPOSlTION l INTERIOR OF WOl'll'AN'S BUILDING. 

There is not an article of 
merchandise, from a ton;of 
coal to a loaf of bread, sold 
in any of our cities which 

States for .July is the following, from the American 
consul at Liege, Belgium : 

The first distinctive institution that attracts the 
attention of a stranger in Belgium is the working dog. 
From time immemorial this hereditary loafer has been 
given over to pleasure ; but, like certain other of the 
privileged classes in this revolving world of ours, he 
has had his day-at least in Belgium. Such amatenr 
service as he has rendered in the past in aiding the 
shepherd, guarding the household, and rushing with 
sledges throngh the frozen regions of the north is too 
much in accordance with his instincts to be classi
fied as labor ; 80 it is here, for the first time in his 
history, that the necessity of doing something for 
which a natural repugnance is felt (and this, I believe, 
constitutes the essential difference between work and 
play) has been forced upon him ; but, like the old 
noblesse, he accepts the change cheerfully and patient
ly performs his task. Sentin;lentalists, taking no 
thought of the man or even of tDj3 woman whose burden 
he shares, may complain that he is greatly wronged ; 
but s�nsible people must rejoice that he has at last 
been set to work and compelled to earn his own 
living. 

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

the nse of his legs, had a perambulator so constructed might not be more advantageonsly delivered by dogs 
that a Danish hound which had been his companion than by horses. The noise made by hncksters, par
for years conld be hitched and almost concealed be- ticularly in early morning, in onr residence streets 
tween the wheels, and now appears as regularly in his is a source of great annoyance to the sick and nervons, 
old haunts as any of his friends. The honnd is not and the snbstitution of the gentler ways of women and 
only as happy as when he loitered at his master's heels, the silent trade of dogs would be hailed by them with 
bnt is manifestly proud of the service he renders him. joy. Nor would their employment be withont a. 

Let it not be forgotten that the Belgians are among certain mnnicipal advantage, for the litter made by 
the most refined and cultivated people on earth, and horses is the most frnitful source of dirt in our cities, 
that this new use of the dog is one of the latest and to say nothing of the great saving in th e weal' and 
most approved developments of their civilization. tear of pavements. NICHOLAS SMITH, Consul. 

Thirty years ago, I have no doubt a dog in harness Liege, .June 3, 1893. 
wonld have excited as much remark in this city as he • ' . '  • 
wonld to-day in Lonisville or Memphis, though he is Electrical Power Cor Brick llIachlne!!. 

now as well recognized an institntion of the people as . In Anburn, Me. , Mr. Charles Dunn, one of the most 
the mule is in either of those cities. progressive brick manufacturers in New England, has 

Ri�orons discipline and the long habit of wearing arranged an electric motor to do the work of horses in 
muzzles seems to have snbdued the belligerent instincts grinding. In all yards where horses are used it is an 
of these dogs, for they now meet as strangers at the established fact that onE of the greatest troubles ex
crossings without .those snpercilions inspections and perienced in the windlass and treadmill is the rapid de
hostile 'demonstrations which characterize both men cline of the horses;' as the strain upon their shoulders 
and dogs till they have received the last touches of is so great that they succnmb in a very short time. 
civilization. There remains, however, a rudimentary Other New· England manufacturers are adopting the 
love of the chase, of which the artful driver often use of electricity in their plants, and with snch excel
avails himself to qnicken their speed ; thongh, as lent results as to premise the opinion that it will soon 
Lord Chesterfield in his excessive refinement is said to become nniversal, so says the Clay Record. 
have laughed withont cachinnation, they have learned :. , • • •  
to hunt without barking. But a more interesting A SILVER DOME FOR THE DENVER CAPITOL.
incident of their labor is the complete extinction of Seven thousand square inches of the dome of the 
the sheep-killing propensity. Gentlemen bred in the capitol bnilding are to be covered with silver, two 
country assure me that this offense against p�toral ounces to the square foot.-New York Press. 
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BBODTLY PATBliTED IlIVBlITIOll8. In Which IUIIJIlODIa may be 11lbjec&ijd to he&t, produeIDg 
BDctDeerlq gas, wb1cb. expels tbe .. from tbe chamber. The eld* • 

' .  pipe beJDg cloI!ed, the glIB Is condeDaed by the admlsslon 
LoCOMOTIVE BOILER FURNACE.�ohn of a raw drops of water from a sealed cap, when, bJ 

lWtoia, AleundrIa, Va. Thls Is an Improvement In opening a valve in an inlet pipe, tbe vacuum chamber other"r.tIer fumace8 of tbe I!8lIIIl inventor, in which air may be 1Illed with any fluid desired by placlng the Inlet 

n. cIIM!Je for lnurUon t.mder tAU /lead "  One Dollar II lim 
for IIICIo m-tfon ;  about eiaht tIIOf"dB to a liRe. AcII>".. 

UNmentI mwt be rec"""" at publWUon ojflu <II earlv a. 

ThUf'ldllIl monIwag to appeiwm tllo foUo'UJ'if14 wuJr.'. _ .introduced Into tbe lire box through perforated pipee pipe in communication therewith. . In.; in Inclined partition above the lire, protected by PIPE E'ITTING.-J ohn McIntyre, Jersey Order pattern letters &; 1Igores from the largest varle

water beds or mfract.ory jaclret8. Aooordlng to thls in- City, N. J. Tbls fitting Is provided with an annular re- ty. H. W. KnIght &; Son. Seneca Falls. N.Y., drawerl1l5. ventlon, water pipes are III'l'&IIged in the fire box above ceI!8, hom whloh extend branch openings to the pipe sec- .. U. 8." metal polish. indianapolis. Sampies free. the lire and have communication at both ends with the tiOIlll, a :Out ecrewIng in the recess to preI!8 the packing Kemp's Manure Spreader, Syracuse, N. Y. Bee Adv. water � of the boller, tbe pipes I1lpportlng .-0 �- material through tbe branch � into the pipe Bee- Steam Dislnfectors. II1II of cletaclJ$le lire brick having cavities �14- tions. A meta11lc pacIdng Is also provided, formed by Gao. T. JlcLauthliu &; Co .• 120 Fulton �. Boston, .... .. and perforated air pipes being .1It- concentric rings connecied with each other by branch Universal and PIaW JI1Illng JIaoblluls. iween tbe layen. arms, the fitthig very securely connecting the pipe.; witli Pedrlo.t &; Ayer. PbUadelpbla, Pa. 
Ballway A.ppUaDcc .. 

CAR TRUCK.-George F. Fischer, Roch
eeter, N. Y. Tbls truck conslats of saddles connected 
with II&aDIIardB connected by a spring truss, a bracket 
connecting the saddles beJDg supported by the truss, 
wtdle aI80 connected with the truck Is a center bearing 
and friction rollers, the latter being received by a plat
form provided with Blldewaya. The ·truck will snpport 
any car body, or may be UBed In palrB or in any � 
number. or may be UBed without a ftoor as a support for a 
tsDk. body, or as a flat or logging car, A speclsl form of 
coupling ' Is provlcled, and the trucks automatically re
turn to tbe center of the body whloh they support when 
paBBingfrom a curved to a straight line of track. 

each other without danger of leakage at the joints or Handle turnlllll machinery. Trevor JUg. eo.. Lock-
throlll1:h sand holes or other defects in the castings. port, N. Y. 

A further patent of the I!8lIIIl inventor provides a fitt!ng Wm. Jessop &; Sons have a handsome display of steel 
more especially dealgued for pipes carry:lug corrosI.ve in lIDnlng bnlldlng at the World's Fair. 
finid, to prevent leilkage by the destruction of the threada The Improved Hydraullo Jao.ts. Punches. and Tube 
in the couplings or other pipe fittings. The fitting has Expanders. B. Dudgeon, :K Columbia St., New York. 
nuts having cillferentlal acrew threada, and screwing one Stow :amble Bhaft. Invented and manufactured by 
in the other, and both on the adjacent enda of the pipes, Stow JUg. Co •• B1nghamton. N. Y. Bee adv., page 127. 
there being a packing between the nuta and preaaed In 
contact with the joint of the pipes when the nuts are 
screwed up one on tbe other. 

BRACE FOR TRENCHES, ETC.-George 
M. Pilcher, Logansport, Ind. A bearing block Is con
nected with a plug in one end of an open-ended tube by a 
universal joint, whlle a head acrewed on the other end of 
the tube has a removable outer annular section, through 
which a iocrew rod extenda Into the tube, a bearing block 
being pivotally connected with the screw rod at its outer 
end. The device Is especially adapted for use in bracing 
tbe banks of excavations, being of ahnple and durable 
construction, eaalIy applied and adjusted, and not llable 

Serew maoblnes. m1IIlng maolllnes. and drill presses. 
The Garviu Jlach. Co.. LalJrht IIDd Canal Sts.·, New York. 

Centrlfllltal Pumpa for paper and pulp mlIIB. Irrigating 
and Band pumpIIlll PJant.a. Irvin Van W1e, Syracuse, N. Y. 

Blnerson, Sm1th &; Co., Ltd •• Beaver Falls. Pa •• will 
send Sawyer'. Hand Book on Circulars and Band Saws 
free to any address. 

Hlgh Speed Engines-Single Cylinder and CompOund, 
for all electrlcal .... d manufacturing uses. Watertown 
Steam EIIIIlue Co .• Watertown, N. Y. 
. Split Polleys at Low prices. and of same strength and 
appearance as Whole Pollen. Yocom '" Son'. Shafting 
W orkll, DrInker St., PhIladelphia, Pa. 
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have a purely 8lBthetic and scientlftc interest. The very 
young lame are black m color, roughened with brownlsh 
black tubercles. When full gro'\'D the body is smooth 
and greeniBh, thickening toward the reddish brown head. 
On the dorBal edge of the ftrBt segment Is a ralsed yellow 
fold from whloh the larva protrudes, when dlsturbed, a 
fieshy, yellow, forked organ giving o1r a very dlssgreila
ble odor, which is the means of defense of tbls otherwise 
helpless larva against its vertebrate or other enemies 
Other markings pecnllar to the larva are a ralsed yellow , 
fold on the hinder portion of the fourth segment, b0r
dered with black, and an eye-like spot inclosed with black 
on either side of the third segment. The larva transforms 
to a cln1iiaHs in the early part of Augnat, fastening itself 
for suppMt to fence posts or other objects by the help of 
a silken hand around the middle of the body. Tbls 
chryaal.Is e1ianges to a dull brown color, and in tbls state 
the insect hJbernates until the following spring, when 
the butter1ly is disclosed. The ftrBt specimens of the 
butterlll.es appear during May and become more abund
ant dorlng June and Joly, depoal.ting thelr nearly round 
dark green eggs slngIy on the leaves of the food plsnts. 

(5822) C. E. D. asks : 1. Is there any 
process. chemlcal or other, by which illustratiollll, half 
tones or even woodcots. may be transferred onto white 
paper ? A. We do not think there Is any very satisfac
tory way of accomplishing tbls. You might, however, 
try saturating the print with naphtha, and applylng it to 
the plain paper under very heavy pressure, leaving it for 
some hours to dry. 2. Woold llke to know the best 
method of repairing a fiute of grenadilla wood that has 
become cracked B1l1IIciently to slightly injure the tone. 
A. Probably the best method of repairing the ftute will 
be to 1111 .the crack with a cement composed of gutta 
perch&, pitch and shellac, equal parts. 8. Please to give 
dlrectlons for maklng leaf photographs. ..l. If yon refer 

COAL CHUTE.-John F. Schmadeke, 
]JIooklyn, N. Y. For UIe where [coal Is llable to be 
broken by being dropped from cars on a high dump tbis 
inTeDtion provides a novel form of chute for connection 
with the hoppers. The chute Is open at its top and has 
_ .lIlde open, but adapted to be closed by a aeries of var
tteaiiy sliding doors, whloh may be successively raised, 
� with the lowest door, so that the chute may be 
opfted for a littie dlBtance from the bottom or for its 
entIte helght, according to the quantity of coal to be dJ&. 
cbarged. 

to have any of itII parts accldentally detaohed. 
BATT�iAND PAlmING IN �SB 

Buu.DDlG.� Knower, Greenwood, Wls. , � 
ftexlble inmber . for making ardled wooden ceilings by 
being bent into f01m, and too thin for tonguing and· 
grooving, Is llable to sbrink and expose the jointB_ de-

Perforated Jletals of aU kinds and for aU purposes. . to photographs which lie fiat without mounting, we 
general Or BPtcia!. AddreBB, stating requirements, The thlIik you will succeed by stretchiug the paper in a 
Harrlngton &; KlJag Perforating CO., Ch1cago. BUitable "trame wbile wet, and allowing it to dry 

The beet book for e1eotriolans and beginners in e1eo
trlolty is .. Experlmental Solence," by Goo. M. Hopklna; 
By malL ,, ; Jlunn &; Co� publishers. 361 Broadway, N. Y. 

fect which thls hoprovement Is dealgned to obviate. For Patellt J!Ileotrlo Viae. What 1s oIaImed, I. time saving. 
,

Blectrleal. 
tbls purJI'lI!e battens of pecaIlar construction are pro- No turning cf handle to bring Jaws to the work, Blmply 

BATTERY.-Cha.rles H. Brown, Port- vlded, with padding of a paper material, SO that on the one sliding movement. Capital JIaoh. Tool Co., Auburn, 

'lWder wnslou. 4. At what height above sea level wlli ' 
eggs cease to boll, and why ? What woold be the tem
perature of boDing water at 15,000 feet above ilea levelY 
A. The height varies with the pressure of the barometer. 
At bigh altitudes watar may bon at a temperature below 
that reqnired for cooklng eggs. 

� Oregon. Tbls battery has positive plates formed abrInkIng of the lumber tIre padding and battens keep 
N. Y. . 

of .. alloy of ziuc and aluminum, preferably equsl parts, the joints closed and water and air. tight. Tbls paddiDg I so:: :raehv!,: . :ntflt:I=��:: � llUminum beJDg IIn!t melted in thll crucible and the and battens may be readily applied and made to serve as machines: Presses and d1es. Burt Mfg. eo., Rochester, 

(5828) R. S. C. writes : 1. The wheel on 
my wagon is 3 feet 11 inches dlametar. How manyrevo- . 
lutions will it make in a mlle ? A. Your query Is '  
one of ahnple arithmetic. A wheel 8 feet 11 inches in 
diameter will be 12·34 feet in circumference. A mlle Is 
5280 feet; 12'34 (the clrcomference of the wheel) will go 
in 5280, '4fll"7 times, which Is the number of revolutions 
made by the wheel in the distance given, provlded ·there 
are no sIIpa. 2. Also please tell me where I can get the 
directions for �g the telephone used by the Bell 
Telephone Company. A.. For dlrectlons for making 
telephones consolt SUPPLlIIJlBNT; No. 142. 

.me 6dded, when the whole is agitated until the mlxtore an OlD6IDental :llniBh for tbe woodwork. N. Y. Is COlnplete. Great.econom� is thus designed to be In- '  WAGON SEAT>--Charles C. Field, New Competent persons wbo desJre lIIIeDotes for a new lUred in tbe protection of the current, and by eD!PIoylng York Clty. ThIs invention provldea a ahnple and strong pOpnlar bt.ok. of .... ady. sale, with handsome profit, may & number of positive plates. placed near each other bot seat support, usefol particU1ar1y on city truck8, to permit apply to Munn &; Co., Solentl1lc American OftIce. 361 
IIOi In contact, tbe electrolyte Is economized. The bat- the driver to conveniently awlng tbe seat over when Broadway. New York. 

. 
. tIIII7 may be Used for either open or closed cIrcult W91"k In use. Sockets are aecored to supporting posts on the' pr-Send for new and complete catalogue � Bolentl:8c for moton, electric HghUng, etc. truck fioor, and each of the sockets is formed with a and other Boola! for sale by Jlunn &; CO •• 361 Broadway, rest, wbich Is engaged by a bar hinged on the BOcli:et and New York. Free on allllll.,.tlon, 

DlIDIDg. fastened to tbe aest proper. The aest Is readily swung 
forward and fIIlded against tbe frOnt sides of its 8llpport. q.B SEPARATOR.-Robert Dilworth, ing posts when IIOi in UIe. (5824) J. T. D. says :  I wish to build a 

reservoir for holding water. I want it to cover aboot • Puo,. Texaa. To rapidly separate gold &lId; BIlver OILCLOTH CUTTER.-James-W; �..Jo __ .� from�. and other taIlingB Is tbe_especIal tblect for Ganlstar, Pa. Dealers who cot oDcloth from the we" lite � IIIIIdJfne bas been dealgned. A �: prorided'by t!lls lnventf,.. with a chliap ana ldinple ' a&;  table helcUa'lIleIiMil poeltlOIl'.and enppoJte4�JIIlb vice by whic:ll the clotli may:be conventimtly �. 

'rhe.� upon � f'  
I wish 110 fJODlltrUct pond Is partly clay and . partlY' "black '  

amw pana &epImlted from each other by transVerBe rif- squared, and cot o1r. It com� & Ilc!B.. the lowermost riftJ.e dlsoharglnglnto a troi1gIl through parallel and Bllghtly separated 8trlpa, wldeh )llll!ll the ilner talIInga. and t.he!e � mechanlsm grooves in their inner edges, and a knife IIIlde f� lJIvlng 10ngitodlDal and.lateral OBclllation to the table between the strlpa, with a 'goJde plate at 1ta lower mu,l aiId a acreen aecnred on it over the riftJ.ea.. . Tbe:heavler sIIdlng between the groOves. A tape !llell$lre Is hImg lit 

loam. ·08.ti';-ou tell �e what Is necessary In ord8- �' 
make It h9ld water, as I expect to get my water sUpplY" ' 
from weIlB outside to pond ? A. In excavating for an . 
lc!!' pond in a mixed soD of clsy and loam, the loam: 
shoold be .carrled to the banks and the clay saved for 
a clsy and sand or clsy and loam puddle . over all parts of 
the ground where there is no clay bottom found; and up 
the sides of the bank 10 above the watar line. Tbe clsy 
pnddle shoold be made as thick as the clay found In ·the 
excavation will permit, and not less than 6 Inches for 
.Bhallow pond for ice purposes, say of 3 feet in depth. On 
the surface shoold be spread a layer of as clean Bhalp 
sand as can be found, 3 lnches or more in depth, extend· 
ing to the top of the bank. Tbls will keep the water 
clear and free from clsy and will make clear ice. 

taIlmga do not PIIIB into the rUII!! paIllI, bilt may be  Ie- one end of the goJde. . 
tamed or deUvered to a Btsmp for farther treatment. 

. CA.BINET.-Willi#l.m B. Stanley, 

Nanae. and A ddre .. must accom�3' all lettera, 
Ill" no attention will be pdd thereto. Tliis Is for our ·lnformation IIDd not for publication. . 

ae�ereDCe. to former aiiticlea or answers shoold give date of paper and page or number of question. 
IDIII.lrle. not IIDSWered In reasonable time should ·lie repeated ; correBJI9Ildents will besr in  mind that 

some answers reqiilre not a little JeBe&lCh, and, 
though _ endeavor to IeJIIy to all elt.her by letter 
or iii thls deoRtmeilt, eacli mll8t take hls turn. A.crlcultural. 

BARROW.-Augustus Neal and Robert 
B. Sohr, A.BhIand, Neb. Thls lB a solky harrow in whloh 
provfa1on i8 made for the use of parallel rows of teeth, to 
be laterally reeiprocated in opposite dlrectlons when 
need upon an unplanted :tleld. Means are also J>lOVlded 
whereby certsin of tbe teeth may be . removed and a 
shield attached to the beams carrying the teeth in I1lch a 
maDDer ali to cause the Bhield to cover and protect young 
pJanta,whlle tbe ground Is being colttvated around them. 
lJy Dieans of a ahnple .and essily operated device the 
teeth may be made to enter the ground more or IeIiB 
deepif; . 
' ;�IARY MOULDBdA� FOR PLaWs. 

� Eo Fox, Natchez, :MIs8. Thls'1s an attacbment 
to enable an ordinary plow to be UBed successfolly in col
tbatiJlg small plants. the aoxDlary lJl!)1lldboard faci:Htat
ing the pJaelng of tbe earth around such·plants without 
injuring Or covering them. The anxlllary monldboard Is 
Bhallow 88 to width and has a graduated overhanging 
npPer edge curved upwardand outward from the body, 
the forward end of the overhanging section mecting the 

·front edge of ita body portion, whlle the rear sectIon.1s 
arelled; over the rear upper edge of the body. By the UIe 
of t1iI8' device the atorsge and cosl; of an extra hoplement 
may be avoided. 

. RoTARY PLow AND PuLVERIZER.
a-g.8 F. Whitmore, West Union, Iowa. The rotatable 
cUaeii frame has colter dlsks connected near their onter 
ecJ8I!a by radlal blades forming boclrets In which operata 
fol1oweia antomaUcalIy dlsoharglng the dirt after it has 
biIIm elevated. A pulverizing platform receives tbe dirt 
f� out of the bnckBta and drops it to the rear of the 
colter flame. 

ington, D. C� A ohIftonler or chest of drawers, wash
stand, ete.; Is aftord8d by . tbls improvement, the con. 
B1mctlon beJDg snch that when tbe cabinet" Dot UBed as 
a waahBtand or m-r, lIB upper portion will be closed 
and conceal &II contained therein. The front panel may 
be occnpied by a mirror, and bronght Into the beet posi_ 
tion for use without interfering with the fornItore of the 
washstand, and the aldes maY' be used as splaahboarda, 
with or without mirron. 

BPRAYING DEVICE.-John J. Dugan, 
Salem, Oregon. For spraying plants by band, the . hol
low handle of thls device Is adaptedto silpPort any de
Bired form of nozzle iu such way,1bat It will by gravity 
BIlIiume a  JIOIIIU911- to direct the IIIJl"&YII upwaM, 11(1 
tbe water 1IIl\f" directed to the under Bides oNIIe 
leaves. � � Is particolarly adapted foraprIniIIIIDg 
solutiOllll to kin iwIects on the plants. 

CIGAR-TIP CUTTER._Ira C. C. Rine
hart, KanaaB Clty, ·Mo. Tbls Is a portable device, to be 
set on a ooruiter, and it has a coD spring mecJiliniam with 
revolving cotter, and an escapement with geim! and trig_ 
ger tripped by the eutrance of the cigar tip, thus allow
Ing the cotter to rotate and cot o1r the cigar tip • . 

NOTB.-COPies of any of the aboVe patents will be 
fnrnlsbed by Munn & Co., for 2Ii cents each. Please 
send name of the patentee, We of Invention, and date 
of tbls paper. 

Special writ-tell l .... orJlUldon on matters of persousl rather than general interest cannot be 
8xpected withont remuneration. 

SeleDtlftc American SuppJemeDt. referred 
to may be bad at the o1IIce. Plice 10 cents each. .ook. referred to promptly supplied on receipt of 
price. Mille raJ. sentfor examination shonld .be dlstinctIy marked or labeled. 

(5825) J. A. W.-Answer by Professor . 
RIley : . The plant sent Is a species known to botanists as 
1!b:ocllorda grafulVWra, a: species which only occurs in 
coltivated gardens in tbls country, but whloh Is native In 

(5320) The Ha.rrodsburg Water Com- northern China. There are only two .or three species of 
pany write : Is there any phone attacbment by which you the genus to which tbls plant belongs, and all of them 
can detect leaks in water pipes, such as dropping wire In come from the same region In CbIna. They are fiowering 
ae:m.ce box or a� IiIIme to pi.PB ? ' Also, I have a jlJamts bet� to the famUy Boaacere, and the mie in ' 
preI!IIlJre gauge at � station graduated in pounde and question Il not uncommonly 'met with in botanical gar. 
feet, by which I determine when lltand pipe Is foIl. dens or in ornamental coltivatlon. 
When same Is at rest I have no trouble, as the hand Is (5826) A. H. B. writes : I have a cellar still and steady, but, wIine pump is working, the hand walled and arched wIth brlck, cemented lnBlde with 
vibrates 15 or 1!O pounds, and cannot tell when pipe is full Portland cement, top, sides and bottom. I have it thoronly by stopping the pump. Is there any attachment oughly drained. Whon the atmosphere is dry the walls 
to steady same 1 I take pipe to gauge ont of dlscharge of cellar are dry, but when the atmospbere Is moist (as of pomp. A. There has been a number of devices in- for 'instance 2 or 3 days before a Storm) the walls begin vented for detecting water leaks and waSte from neglect to sweat, which will gather in large drops and run down during the nlghi, by attacbments to the street service to fioor, making a great puddle of water. What can I pipe; some by phonograph and others by cjlffereotlal apply to the walls to stop thls condensation 1 A. The preI!IIlJre by nearly closing the street cock. There are best remedy for condensation on a cellar wall is  to fir prIII:ti.cal dl1Ilcolties in their adaptation, mOBtly in the off, lath, and plaster, on all parts exposed to earth backexpense of maintaining a nnlform system. It was tried in ing. Ooly a non-condUcting material between the wall OW BOOES A.lID PuBLlCATIOliS. New York some years since, and found to coat more and the moist air will prevent tbe condensation. A 

HOME WARMING AND VENTILATION 
than the lost watar. · By putting a cock in the pre8B\lre covering of felting woold do, but should be made of llll

AND HERENDEN' ..... .  NUFACTU' RING gange pipe and ahnost closing it, the gauge hand will not bestoB or mineral wool to avoid any unpleasant odor. JILA vibrate to any extent, and the mean of the small vibra,. 
OOMPANY'S BOUVENm EDITION OF tion will show the pressure or height of water in the (5827) G. B. writes : I would like to put 
CATALOGUE OF FAULTLESS FUR- stand pipe. By ahnply holding a rod of wood against up a bell in my house and use an earth connection. Now 
MAN HEATERS. Geneva, N. Y. 1898. the pipe, a current of water p&l!8ing throngh it can be if I counect the wire with the gas pipe on second ftoor, 16mo. pp. 64+288, illustrated. detected. If the cocks are supposed to be closed, such and then connect the street side of meter with the house 

Both the hot water and ataam heating BtBtems are de- current wonld indlcate a leak. side, woold I get a good earth f If not, could yon tell 
acrI.bed. The souvenir catalogue Is chiefty 1Illed with (5321) W F B J Sa d k 0 me how to &at a better one without rnonIng a wire all 

. half tone cots ofhOUBel! in which the hesting apparatus • • • , r. t n us y, . , says : the way down to the cellar. A. Your proposed plan for 
�DUCING CHLORINE AND Pul\P!'Y- . of tbe Herenden Company has been inBtalled. The 

I send yon a specimen of worm found 'n a yard adjoin- maldng tbe ground connection Is very good. We tblbk 
LuD . Fainbam )[  and CecD H M Lyte, Lo-, blet b _ .... ,,, d ttlati Is posed Ing our premlsea. It was fClbld lying on the sidewalk It will be dIln-.""" to inake a connection around ' the :ora .- . . , . . .::::8-:'." psmp on ome w ....... ng an ven on com under a crab apple tree. As nobody around here --, 

� Tbls . invention covers a prooesa w.,..,,- of . �on of articles by perBODB who are thOlO1llihIy . metar 
c1Ik\BU fa.produe8d. conjointly with tbe porIjl� of 'famll1ar withrthe l1lbject bui'who are DOt connected with 

saw one Hke it, any information yon may give in the • 

�. _ tecovery of dver themfrom, the prooees � any business Arm, so that their judgment in regard to columna of your nIuble paper concerning it will be of (5328) L. E. Y.-We see no fault with 
, .. orIde interest. A. Reply by Professor RIley : The specimen your diagram. Your dl1Ilcolty probably arlses from too ...... ;.poiI. the decomposition Of a IOllible ohl . 'by vazionB systems Is not blaaed by mercenary motlvea. Is tbe larVa of tbe Turnus awaUowtall (-":7fo turnua, much resistanCe in your circult or too little batterypower • . �. of-!cBL The operations are �ed on in a  cycle, E D B J B 

£ wI'" 
tteIIIl . . 

of lesdaDd of cslclc cIilorlde beJDgadded LBCTB;lCITY UI" TO ATE. Y • • IArm.), a 1arge and luIndaome lemon yellow butter1ly, the Try 2 or 3 additional cells of battery. 
fii.;' · qde. the aaine nllrio aclcl beiOg UBed ovw- lllid Vent� •• London and New York : wlngs of "hIoh are banded and bordered with black. It (5829) F. W. B. asks : What is the 

" ,. . . ' , whlle BIlver Is recovered as rloh Fredenck Warne & Co. 1898. IIOi 1IDCiommonIy seen rutting about orchards and over origin of the word penny as applled to nslla f A.. Nalls 'g. �paie wa. ind pU8 
lesd 

Is JeCO'venld. the 1�0. Pp. 1 68. illustrated. Price 73 1IIMdint'lands, imd ill one of our hanc1somest and most are called 8, 8, and 10 penny according as 1,000 of a par_ " � .lIquon beJDg dfJooinpilled blto ohlorlne cents. . MrtkIna epecles.  It fa widely dlstrl1iu� 1Ielng found ticuIar ldnd weigh 6,. 8, or 10 pounds; " penny " 1Ielng  
' . ........ ... . ' . .. . �' ' . . 

. . . . .. . M little work has now reached it. tbJrd �tIon. We in lI8IIrIy all parts of the United States and Canacia, and th old tar __ .... . pound. - team froIil�the }JI9fao8' that the author flbIBhed hls work ltII larva f'eeda .: ,teat vaiIety of trees and planta and e m .....,.. .or 

V�tmUM: PU:af,-W.am & • . � t. J�;"" ./l'IIe booklll lntended !9r non-profee: aileots .pple, eherry, and alDed trees and (5830) W. T. D. -Reply by Professor 
N.i� � . . .  ,...�� � . whb.a 1Ikmal",_&al!W ... 'Int.o dealls. It 'iJIO'habli am. ocicar � and are rarely BIley :  The apfdef sent Is one of the orb-weaving IIP\I-
� '�.-. '. . : ' .... trqm. .� ..... ......... .... .. Gf ..... · 1 .. �Ijpa!II'U.to.beor� ��,iInd _ kaown II ...... � Himtll •. .  It fa not 
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SEPTEMB:tt:R 9, J 8c}3. ] I ,it.ftft, �tttt'i,a .. 
an uncommon spider and is widely distributed through- proper, ampere or amphere ? A. Ampere. 5. For other 
out the United States. lfE beautifni regnlar orb webs definitions a.ked for consnit the " Century Dictionary." 
are to be found in woods and fields, and very frequently (5338) F. W. A. asks : 1; What horRe 
also abont dwellings and outhouses, from which latter power is one of the Edison motors, such as used in the 
habit it doubtless received ifE specific name. It estab- phonograph, motor to run at about 1,500 revolntions per 
lishes itself iu sheltered angles of barns or porches, and minute, and nsing a largs plunge battery, such as described 
if the presence of the web is no objection to the house- on page 401, " Experimental Science " ? A. The power 
keeper, this spider will be of considerable service in re- is very low, perhaps one one-hnndredth horse power. 2. 
dncing the number of honse flies, for which it has a spe- What is the length of time the above battery will run, 
cial fondness. giving fnll power, before being exhausted ? A. One or 

(5331) J. L. says : I have a twenty-five two days. 3. If two of the Edison phonograph motors 
foot hnil. Wonid you kindly recommend to me throngh were coupled together, wonid the plunge battery above 
your query column the safest and cheapest motor (no furnish power enough to run one of the Barnes 13 inch by 
steam) that can be nsed for same ? A. A gasoline or 69 inch lathes and do work within the capacity of what a 
petroleum explosive engine is probably the cheaPest and man conid do on same lathe ? A. No. 
as safe as proper care and attentiou can make a motive (5339) J. H. M. A. G. writes : I wish to 
power for a boat. Electric power is no donbt the safest, light a three candle power lamp, requlring six volts, 
but has not yct arrived at a practical condition for general abont. Will you please tell me : 1. Will three cells of 
nse. The storage electrical system is in use, but charg- storage battery be enough ? A. Yes. 2. How many 
ing is not always convenient. The combined live battery sqnare inches of plate snrface, inclnding both + and -, 
and storage system is under improvement, bnt as yet shonid each cell have ? A. Allow one square foot of 
rather a burden in a boat, from ifE bulk. positive plate. 3. The cells are to be made as nearly 

(5332) C. B. writes : I have found upon alike as can be. Will charging each cell separately for 
my tomato vines dnring August a green worm, abont 1� the same time with the same battery make them nearly 
or 2 inches long and M to � inch in diameter. All enongh alike to use together in series ? It is far better to 
over the body of this worm are little white snbstances, charge in series. You can. however, charge separately. 
apparently eggs, sticking out straight, each one abont 4. Will it be best to nse resistance box and volt meter, so 
}> inch long, and as thick as a hairpin wire or a trifle as to always obtain the same voltage through the lamp ? 
thicker. Each worm carries about thirty or forty of A. This is not uecessary. The batteries will be near 
of these. Will your entomologist kindly iuform as to this enough. 5. With eight hours charge, how long will the 
phenomenon? Of course the worm doesn't stick these storage cells run lamp ? A. Fnlly charged, the batteries 
foreign bodies all over himself. What insect does it, should give ten hours' current. 
and why ? Reply by Professor Riley.-Your correspond- (5340) C. D. asks : 1. Why could not the 
ent has observed a rather common phenomenon at this armature and field magnets in the simple electric motor 
season of the year. The large green worm which he de- described in the SCIENTIFIO AMERICAN of March 17, 1888, 
scribes is one of the Sphingid caterpillars, and the minute be wound with No. 28 wire? A. Any sized wire conid be 
white egg-like bodies projecting from it are the cocoons used. The size is a matter of calcniation, and depends 
of a small black four-winged parasite (Mwl'ogaster sp.) on the E. M. F. and current to be employed. 2. Would 
A single parent fiy deposits in the partially eTown it not increase the resistance so as to need more battery? 
Sphingid larva a very great number of eggs, usually ex- A. It would, if wound' singly, increase the resistance, and 
tending into the hundreds, which ultimately hatch into would require higher E. M. F. or more cells of battery ; 
minute grub-like larvle and which subsist on the fatty but such cells could be much smaller in such case. 
matter of the ho�t larva, avoiding the vital organs. On (5341) G. D. C. writes : 1. If thirty dry 
reaching full growth, or having attained a length of about batteries were put on a circuit with a simple electrIc motor M inch or less, they pierce the skin of the host larva and, as described in " Experimental Science," on page 498, 
remaining attached in the puncture at the posterior ex- the motor being about double the size of the one descrih
tremity, construct a beautiful silken cocoon which, on ed, would it run it to its full power ? If not, how many 
account of the innnense numbers and close regnlar dis- would it take ? I want them to run it about three-fourths 
position over the back and sides of the larva, always ex- of an hour at a time. No other battery can be substituted 
cites the greatest curiosity when observed for the first in this case. A. Probably 200 dry cells would be retime. Each of these cocoons, in a week or so. will dis- quired, and it is doubtful if they would run it for tbe close a small black fiy, exactly similar to the one which time mentioned. �. In making this motor twice the size 
was the author of the original parasitism. The females of the other one, must I use the same size \TIre for the of these, after mating, will seek other larvre, in accord- fields and armature ? If not, what size must I use ? A. ance with their parasitic instincfE. There may be seve- This is all a matter of cclculation. See preceding ral broods of these parasites in a single season, the later answer. ones wintering over. (5342) W. H. asks how to prevent bar

rels containing indigo extract from exploding. A. To 
prevent fermentation, _s!llicyllc-acid ur mercuric Cllloride 
might -be nsed. · By barreling the extract at a boiling 
temperature and closing the biUTel while hot, fermenta
tion should be prevented. 

(5343) F. S. asks for a good zinc Iwlution 

(5333) J. N. writes : I am making two 
carbon batteries, using � inch carbons. I would like to 
know if I bored holes in the top of these carbons and 
lllled them with bot lead, if that would make a perfect 
contact, SO that I could solder or put set screws into it? 
Also the strongest carbon battery, in volts and amperes. 
A. You will do better if you cast your lead in a collar or 
cap shape around the top of the carbons. If the carbons for plating on copper, and also tbe necessary acids for 
are copper plated, tin the upper part of the copper with dipping. A. A " Watt's "  solution is made by dissolving 
solder to insure contact. A battery can have any amper- pure metallic zinc powder, by the aid of a strong current, 
age. It depends on its size, nature of solution, etc. I in a strong solution of cyanide of potassium, witb am
Practically 1 '5 to 2 volfE is the linIit of E. M. F. for prim- monia added. The proportions given are as follows : 200 
ray carbon batteries. ounces cyanide of potassium, 20 gallone of water, and 80 

(5334) A B R asks ' Which of the fol- ounces, by measure, of strong aqua ammonia. A good 
lowing me� win ;e the U:ost durable and have the di?ping acid is formed of sulphuric acid 4 pounds, nitric 

. . .  . aCId 2 pounds, water 4 pounds. 'fhe fumes from the so-least fnctio� reSlS�ce when used tog�ther, l. e., �ne lution should not be inhaled. You will find further par-metal used m a bearmg and the other m a revolvmg ti I . W tt' ..  EI t D ·ti f Or I "  . 
h ft • mild te J ht �" .... d -�" bl st . cu ars m a s ec ro- epoSl on 0 lI'leta s, pnce s a . s e ,  wroug , ...." an umuea e ca Iron, b il $3 copper, brass ? A. Mild steel journals running in brass y ma . 

• 
boxes are considered the most durable in service and run (5344) O. A. W. asks how to make nltro
with least friction. Wrought and malleable cast iron and benzene. A. Treat benzene with a mixture of 2 volumes 
cast iron, running in brass boxes, are next in order, as strong sulphuric acid and 1 volume strongest nitric acid. 
enumerated. Copper is not desirable as a journal box, Drop the benzene slowly into the mixture and filter 
from tbe difiiculty of casting and fitting, although it is a through dry salt, after separation and washine:. 
good anti-friction metal. (5345) J. S. M. asks : Can 20 to 30 tons 

(5335) R. H. asks : 1. Describe method of ice be put up in one ice house and keep sat. 
of making a small electric furnace for heating soldering isfactory ? About what would be the percentage 
iron, using the Edison current. A. Use a heavy platinum of loss in one season ? How large an ice house 
coil within a chamber of non-conducing material. The will be required, and how should it be constructed ? 
coil should surround tbe iron. 2. Of what material is the A. Ice in quantities of 20 and 30 tons can be stored to 
magnet in a Thompson Iefiecting galvanometer made of ? advantage, and with a loss of no more than 10 per cent, 
Would a piece of watch spring do, or would it be better when packed with ordinary care. Thirty tons will occu
to have two astatic needles ? How should the needle be py a space of 10 X 10 X 10 feet, or 1,000 cubic feet, with 
magnetized ? A. Watch spring IS excellent. For details, 8 inches all around the inside and 3 feet at the top for 
see our SUPPLEMENT, No. 628. 3. Is the arc light intra- packing, which may be hay or sawdust. A peak roof, 
duced into the Edison current without any resistance ? ventilated, and, if possible, the ice house shaded from the 
A. Resistance is generally used. 4. Is the arc light used sun. See SCI. AM. SUPPLElIIENT, No. 59, for construction 
on other systems the same as the Edison, and can tbey of ice houses and cold storage rooms; 10c., mailed. 
be transposed ? A. No. (5346) R. A. S. says : A says that if 

(5336) E. L. S. asks : 1. How is a galvanic brakes are applied to a car with force enough to carule 
battery made, using sodium as one pole ? What is the wheels to stop turning and slide on rail, all power to 
other pole composed of, that is, the bath ? The electro- stop train is absorbed. B claims that if brakes are not 
motive force ? Is it an open circnit battery ? A. A applied quite so strong, but as strong as possible without 
sodium battery is provided with a porous cell filled with causing wheels to slide on rail, more force is exerted 
sodium amalgam. In one form the amalgam is a paste to stop train. Who is right ? A. B is right. A skid
composed of 1 part of sodium and 50 of mercury. In two ding wheel does not hold to the track as well as a 
other forms it is a Iiquidlcomposed respectively of sodium rolling wheel with the brake on nearly to the limit of the 
1 part, mercury 100 parts; sodium 1 part, mercury 200 rolling traction. 
parts. The electro-motive force of the sodium battery is (5347) F. W. L.-The ordinary newsabout 2� volfE. 'fhe other elements of the battery con-
sist of carbon, and the electrolyte is dilute sulphuric paper pictures are produced by making a print from a 
acid. There are other combinations also. 2. How can I negative of the same size which the newspaper print is 
remove scars by electricity ? A. II: regard to removing to be. This print must be made on plain silvered paper; 

scars by electricity, you should consult a competent sur- an artist then draws exactly the lines which appear in 

geon. :'t��::':: 0;����=1e ��i�e;�!;. 
t�sS�I�� i� (5337) J. E. B. asks for: 1. The U. S. water or alcohol; this fades away the photograph, leav

government rule for safety valves. A. For boilers having ing only the black ink lines. The drawing is then touched 
fiat or stayed surfaces, 30 square inches for every 500 feet up if necessary and photo-engraved like any other line 
of effective heating surface ; for cylindrical boilers orcyl- drawing. The print must not be toned. 
indrical fiued, 24 square inches. 2. In designing a field mag-
net, which is proper to use, ampere turns or ampere feet? (5348) E. McC. writes : We have a wool
A. Always work by ampere turns. 3. I bave about 4 pounds en mill driven by small turbine, 50 feet head; mill was 
of No. 31 cotton-covered copper wire. I wish to make a formerly driven by a 30 foot overshot, and think we 
volt meter with a reading as high as 110 volts E. M. F. did as much work then as now with the increased head. 
Would it be possible to use this wire to make a good The turbine is liable to breakage, is delicate and so high 
spark coil ? A. Y cur wire is rather too large for a volt speeded. Why would not a water motor made on prin
meter, and rather fine for a spark coil. Bottone's " Elec- ciple of chain and buckets-something similar to eleva
trical Instrument Making for Amateurs, " 50 cenfE by mail, tors in a fiour mill-with water thrown on top, or pitch 
describes various electrical instrumenfE. 4. Which is ' back, answer every purpose without the objections of an 

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

(5349) J. B. asks : 1. Who was the in
ventor of piano ; in what year ? There is one in Louis
ville, Ky., made iu 1776. A. The first instrument known 
by the name of " piano " was constructed in 1726, by 
Christofor. InstrumenfE of the nature of pianos were 
made in 1668 and in 1521. 2. Last winter I was working 
at the car works in this town at night. I went into the 
engine room one night and sat down on the platform on 
which the dynamo was set, and magnetized my watch; is 
there anything that will save it from being thrown away ? 
A. You can have your watch demagnetized by almost 
any jeweler, or you can demagnetize it yourself by sns
pending it on a twisted string, allowing the watch to re
volve, approaching the dynamo closely while it is still 
revolving, and receding from the dynamo before it 
ceases to revolve. 

(5350) L. M. asks : 1. Please inform me 
through your valuable paper if the amount of heat con
centrated by a double convex lens depends on the dis
tance of focus;or its diameter. If the latter, is it directly 
proportional to ifE diameter ? A. The heat-gathering 
capacity depends on the diametsr of the lens. 2. Have 
you any SUPPLEMENTS treating on the Wimsburst's elec
tric machine described in .. Experimental Science," by 
George M. Hopkins ? If so, please state the number. 
A. You will find a number of descriptions of modifica
tions of the Wimshurst machine in the SUPPLElIIENT. 
Consult Nos. 548, 648, 534, and 647. 

TO INVENTORS, 
An experience of forty-four years. and the I?reparatlon 

of more than one hundred thousand applicatIOns for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. ..l\.. 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating t be securlug of patents, eitber at bome or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex
tensive facilities for conduoting the business. Address 
MUNN & CO., Office SCIENTIFIC AMERICAN, 1l61 Broad
way. New York. 

INDEX OF INVENTIONS 
POI' which Letter. Patent of the 

Unlled States were Granted 

August 29. 1893, 

&ND E & C H  BE.&RING TH'&'" D.&TE. 

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

Air brake, W. H. Masterman . . . . . . . . . . . . . . . . . . . . . . . .  d04.,22'l 
Anller bit, A. L. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  504,261 
Auger pOint, W. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  504.018 �:!:�� ���:e�·:.�f.rt�:f��·.·:. ':,', ',':.', .... ', ',', ',',',',', ', ',', :': �:&t1 I:!�T��' f�e8\:!����i�oW���ew: H. Thompson . . . .  . 
Bearing, shaft, S. G. Philli ps . . . . . . . . . . . . . . . . . . . . . .  . . 
Bearing, thrust, E. B. Sintzenicb . . . . . . . • . . . . . . . . . . .  
Bed brace, J .  A .  E'retweII . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bed, foldillj!'. W. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bed or cot, folding. C. S. Davis . . . . . . . . . . . . . . . . . . . . .. 
::��i�:�':,�"c::f:,ri',fp&t�,'fl�\���· & 'WigteC: : 
Bicycle. adjnstable .peed. J. L Morris . . . . . . . . . . . . . 
Bicycle crank sbiel

'\3:
J. R. Cbeesman . . . . . . . . . . . .  . .  

:lr:
de§e!efJ'�::\',k astings & Durand . . . . . . . . . . . . 

Boiler feeder, steam, J. Dean . . . . . . . . . . . . .. . . . . . . .. . .  /iQII,l51 
Boiler water regulator, steam, Nash & Eddy . . . . . .  504.2:14 
Bolt. A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  504.262 
Bookcase. J. Stimson. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  504,182 

:gf�:.'Wfx'i�'e�a�:l. t. ��ll��e,:hiii::::::::::::.: �:� �g�I��t
�r.�;�'eVe�\��c�p �. �������.��: : : : : :  : : : : :  gg::M� :�:C�. s"see�1f:jn:r�g:.· c:me£r��!: 

(5351) C. K. T. writes : 1. From whom :i���t·se�elgo::k��ac:::.t;ator hrake. 
can I purchase inclosed wire in quantities of two or three 
pounds ? Please state nearest place to me. A. Address 
any of our advertisers who deal in scientific and electric 
apparatus. 2. Does the lightning which one frequently 
sees on warm evenings give any audible report ? If not, 
why ? A. The subject of thunder is obscure, whether as 
regards ifE presence or absence at the time of a lightning 
discharge. Hot-weather lightning is often produced at 
distant places, too far off for the thunder to be heard. 
3. Please mention number of SUPPLElIIENT to SOIEN

TIFIC AMERICAN which contains directions for making 
a simple electric motor. A. No. 641. 

(5352) L. W. writes : I desire to con-
struct an electric battery for general experimenting that 
will �ye a strong and lasting current, and will not be too 
expensive to keep in order. How should I proceed to 
make a one-gallon battery of this kind ? Also how many 
cells would be required, of one gallon each, to furnish 
electricity for a sixteen candle power incandescent lamp ? 
A. We advise you not to try primary battery lighting. 
The bichromate batteries are the best. Many varieties 
have been described in our SUPPLEMENT and in the 
SCIENTIFIC AMERICAN. Two cells to the c. p. with a 30 

ohm lamp may be allowed. Our SUPPLElIIENT, No. 792, 
gives a powerful plnnge battery. We also refer you to 
Nos. 157, 158, and 159 for other batteries. 

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

:�rJ.e.i����.��'M': :a�I:: .����.������::::::::: f1li::rti 
Brick macbine, A. D. 'rhomas . . . . . . . . . . . . . . . . . . . . . . .  504,141 :��'i:: t�,�;,�.ui-����\"o�. eFfar:���·.·.·::.·.·::.·.·:::.: �:}ru: 
:����e,tlJ: f: :;o�����: : : :  : : : : : : ::: ::::: :::::::: ::: �:�� 
Bung. A. Bruhaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 504,060 

:�:�pp��. W.'U�i':i31��.����: . .  ��� ����: . .  504,OM 
Calcnlatillj!' and recording machine, G. Richmond 503,986 Can. See Milk can. 
Cans, punch for forming tongues in blanks for 

key opening, Zimmerman & Underdown . . . . . ... 504.187 
Canopy, bed.tead foldillj!', T. 'I'. Woodrulf . . . . . . . . .  503,9M 
Car and air brake coupling. comhlned, G. A. Klahr 

et al . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 504,222 
Car axles to dynamos. means for transmitting 

power from, Moskowitz & young . . . . . . . . . . . . . . . 1. 
Car conpling, R. S. Barnum . . . . . . . . . . . . . . . . . . . . . . . . . .  989 
Car conpling, W. H. Crackel . . . . . . . . . .  . . . . . . . . . . . . . . .  021 
Car coupllnll, F. Jacob . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . .. 086 
Car coupling, T. Sweet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  999 
Car coupling, J. ZlIIus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  016 
Car fender and life-guard, street, S. Dn Monlln .. . 
Car safety device, L. J. Couch . . . . . . . . . . . . . . . . . . . . .  .. 
Car wlnQow. E. P. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carbon rods for electriC arc lamps, manufaotnre 

of, Corleis & Renlsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  504,106 
Carburetor. E. Savill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 504,137 
Carrier. See Elevated carrier. 
8:�Z

I
'lfe�

t
1':r.ik�'!.· .Rti\.��l!.s . .  'Iov(" OO:s.;: . . . . . .. . • 504,SO'l 

Cash register and Indicator, W. f. Bailey . . . . . . .. . . 
Cash re�lster and indicator, H. Cook . . . . . . . . . . . . . .  . 
Cash register and recorder, H. Cook. . . . . . . . . . .  . .. . .  947 
Casting apparatus. I

�
ot
i. 
L. W. Mallasee. . . . . . . . . .  131 8c���t

:I���1���e�es., J?I>�j�..:ntoii: : : : : : : : : ::·.:: 1rI! 
Chrollometer escapement, J. G. McAlpine. . . . . . . . .  ,00l Cbuck, J. G. McAlpine . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 504,047 
Chnck, lathe, R. L. Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . 504.285 
Chnrn, H. F. Quigley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . 504,174 
Cigar tillers, machine for form�, L. F. Winter . .  504,100 

8l��r:t��a1.�';I���������fon Coca ��'Te�f' BY.: 504,040 

tems. vibrati
� 

C. E. Scrlhner . . . . . . . . . . . . . . . . . .  504,261 
g��b� s'[!�C�a�dle �:i;;,p: . . Ti,:e·Ciamii: . . . .  · . .  · .. 504,123 

Clasp for bolding envelopes, paper, etc., Goodwin 
& Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 504.213 

Clock, eleotrlc, E. Schweizer . . . . . . . . . . . . . . . . . . . . . . . . . 504,095 
Clotb tlnisbing machine, H. G. Johnson . . . . . . . . . . . .  504,219 Cloth napping macbine. M. M. Wilson . . . . . . . . . . . . . . 504,010 
Clutch, Palmer & Pbelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503,984 
Clutch, friction, W. H. McConnell . . . . . . . . . . . . . . . . . .  504.110 
Coffin bracket, A. E. Whitney . . . . . . . . . . . . . . . . . . . . . . . 504,009 
Colter and scraper, combined, E'. Sberrod . . . . . . . . .. 5C4.262 
Combination gauge, C. W. Preston . . . . . . . . . . . . . . . . .  504.278 

(5354) R. M. P. asks : 1. What size 8g�m:�p':,P,:;:lu�
a
i:�a:t;:�� .:·::.::::::::·. : : :  

504:�� 
wheel and how much power can I get-from an undershot Cookinl!' utensil, C. Philippot . . . . . . . . . . . . . . . . . . . . . . . . 

water wheel, 2 feet head, and race 14 feet wide by 3 feet 8gg:.��,W, ��i��:����n�e
���. p'!����'::::.:: :: : : :  

deep'and 1,000 feet long ? A. The total gross power that Corpse 'dresslng table, L. �. Huddleston . . . . . • . . . . .  Cotton gin, sawt H • .T. DaVIS et al. • . . . . . . • . . . . . • . .. . .  
can be obtained from the size race stated will probably Coupling. See Car coupling. Car aud air brake 
be, with a water velocity of 4 feet per second, 168 1 cUI���lsser.��

l
b'{?����am . . . . . . . . . . . . . . . . . . . . . 504.022 

cubic feet per second falling 2 feet, 38 horse power. Of Cultiv;ator
j 

etc . •  �arden, G. Adair . . . . . . . . . . . . . . . . . . .  6Il4,189 

this an undershot wheel 14 feet wide, 12 feet diameter 8�n�� rgel:'ih����ii.;t· Howell . . . . . . . . . . .. . . . . . . .  504,163 

wUl realize about 40 per cent, or 15 horse power. A pro- Cyclometey C. F. Fernald . . . . . . . . . . . . . . . . . . . . . . . . .. . .  503.958 

perly arranged Leffel turbine should realize 80 per cent, gl::�ckse'; 'j;;,i:�����ge':: . . . . . . . . . . . . . . . . . . . . . . . . . 504,084 
or 30 horse power. 2. Can you tell me the name of D1s�la;r glove case, E. M. Rosentbal . . . . . . . . . . . . . . . .  504,114 

the firm or company that make a succession of under- gi�'��::.ga!t���rii:���,Jj: :':;1��::::::::: : : : :  
shot water wheels to develop power, that Is, 2, 3, or 4 Bg�r :ti:Ck�1t.

l
t�

d
wiibiirn·.: ·:. :::::: ·:.::::·.:·.::::·:: . 

wheels working lu the same fiume? I was told they Door operatin
� 

device. C. L. Rice . . . . . . . . . . . . . . . . .  . . 
are made at Kansas City, Mo. A. We do not know of g�':fr�e��eiire;..�,:.:��:�r

drier: 
. . . . . . . . . . . . . . . . . .  · 

the firm that proposes to develop extravagant power Drier, D. L. Humason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  501,270 
from water wheels; 80 per cent of the total power is B��rb���:.'W��.

c
e����· . . �: .�������:::::::::: :  �:m 

the largest known output with any known combination Drilling machine, Vanderbeek & Worron . . . . . . . . . .  504.289 

of water wheels for low heads. 3. How many pounds �����o
ag¥�f:�r:O-��iof&��:ii: ir: ii: ' Sandhi;';:.: �,291 

pressure 18 carried on smal� gas machines for house use? E:����u"i�r'L�S?B��'b�:ke: : : : : : : : : : : : : : : : : : : : : : : 
Gas to be made from gasolIne. Also have you any papers Edger. ganl<. McIntire & Koefoed . . . . . . . . . . . . . . . . . . .  
on the manufacture of gas ma?hine to Iigh� houses with ? �f:J��t��tr.,;.tft�\V�·LijjbeY::::::::::::::::::::.: 504

:
UItJ 

A. The gasoline vapor and aIr gas machmes are used Electnc indicator. J. L. Bradley : . . . . . . . . . . . . . . . . . . .  504,196 
with from � inch to � inch water pressure. Address �l:���� �a��Pua.:'�:�uf,;t�r,���'i.':.?��J: '0: 'iieii,:y: �:� Gilbe� & Barker Man�f�ctnring �o., Springfield, Mass., �l:;:���. 

c
W!�e&;�:I;:r.:�

:I��: 
. . . . . . . . . . . . . . . . . . . ... 504,267 

for theIr circular descnptive of theIr gas machines. Elevator brake. E. C. Heydenreicb . . . . . . . . . . . . . . . . 504,161 
Elevator door-actuating mecbanism, E. B. Tay-

lor. . . . .  . . . .  . . . .  . .  . .  . .  . .  . . .  . . .  . .  . . .  . . . . .  . .  . . . .  . .  . .  . . .  504,096 
RepUes to Enquiries. 1:�����jn

�e�
n8fsu:;:i�:. mS���ee�gl�e:a igRing. 603,963 

The following replies relate to enquiries published in 
EnV:�°:fJie��i���.��: ����

i
.��. ��.

c
.����.:��: .�: 504,136 

the SCIENTIFIC AMERICAN, and to the numbers therein �'abrlc., macbine for pressing and tlnlshlng tex-
given. 

(5262) In issue of August 12 under 
Notes and Queries (No. 5262) J. B. asks 1s there any way 
to harden steel castings ? I have a process of tempering 
cast steel or cast iron all the way through, and will be 
pleased to be placed in communication with him.-L. B. 
BROWN, 67 Jackson Avenue, Bradford, Pa. 

(5278) F. K. J.-Replying to inquiry 
(5278) F. K. J., Augnst 19, 1893, would suggest filling 
rusted pipes with a strong solution of caustic potash or 
preferably caustic soda of say 36° B. Solution sliould 
remain in pipes for several days.-S. C. STBUNZ. 

tile, J . . MlIIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  504,228 
Fabrics, machine for stretching or removing 

creases from woven, G. TiJstone . . . . . . . . . . . . . . . .  504,001 
Fare bolder, car, Fiedler & Prohl . . . . . . . . . . . . . . .. . . . . 5OVl26 
Feed apparatus. automatic, G. De Laval . . . . . . . . . . . 503.972 

J:��:,efa��1{: 1J�t&lj�B�n�tP.?:����: : : : : : : : : : : : : �:� 
Fence, wire. W. Tibbals . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504,057 
Fence wire tension device, O. S. & G. S. Pike . . . . .. 504,051 
l!l.brous materials for preserving same, treating. 

J. D. Cbeever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  504,199 
Film cutter, A. Delng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  504.1162 
Fire bucket, G. H. Smardon . . . . . . . . . . . . . . . . . . . . . . . . .  504.0'10 Ji�: :�,

p
�. t�'#f�l:h:r.��.':�.�: : : : : : : : : : : : : : : : :  : : ::: �:m 

Fire sip:naling or alarm mechanism, L. J. Tlrard . . 504,002 
Fla

ae���i:�fg
in

ttri'fst�';,'i-';.�
I
':B

s
�t�!��

,
. �.�� 504,00& 

Fruit gatherer, /(I. B. Reagan . . . . . . . . . . . . . . . . . . . . . . . . 504,246 
Fnrnace, W. Bwtndell . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . .  504,118 
Furnace grate, C. p, Bliss . . . . . . . . . . . . . . . . . . . . . . . . .. . . 1iCH;1IIII 
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Furniture base, W. D. Snyder . . . . . . . . . . . . • . •  .Wl.993, 503,1J94, Stay and fastener, combined dress, M. Trlsdorfer 
GaT'���:!��en :.'"uge. Marking gange. �e:: =::.t;.���=.'��:.� .. ��

I
�.���: : 

Game ap_tnI, M.. M. WII.on. . . . . . . • .  . . . . . . . . . .  . • .  Steamer. splndle-.haped ocean, W. L .  Wlnan •. . . • s: �=�H.�.\:'�'!:::"Yr:::::: : : : : : : : : : : : :  �tm�w:.����:W�ii: ·sieiwagoii: : : : : : : : : :  . 
Garment fastener, V. H. Oberly . . . . . . . . . . . . . . . . . . .  Stool, foldable ... F. S. Patton . . . . . . . . . . . . . . . . . . . . . . .  . 
Garment book. N. C. Sample . . . . .  . . . . . . . . . . . . . . . . . . .  Stopper. See Hottle stopper. 
gas, apparatus for the jleDerstion of, M.. P. Golf. . Stove, oil heatlngl G. W. Cope . . . . . . . . . . . . . . . • . . . . . •  004,020 
Gas enlline, W. H. Worth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Strap. See Carry ng .trap. 
Gas meter, coin-freed, G. Carter. . . . . .  • • • • • •  . • . . . . . .  Straw carrier, H. & G. Ghere. . . . . . . .  . .  . • • . . . . .  . . . 1ilK,212 
Gate. See Bridge gate. Stringer plate, E. Samuel . . . . . . .  ; . . . . . . . . . . . . . • • . . . . .  004,176 
Glove fastening, J. R. Smith . . . . . . . . . . . . . . . . . . . . . . 5IU.309 S machme, J. Fatka . . . . . . . . . . . . . . . . . . . . . . . . . .  503,962 · 
Governor, engine, G. E. Dow. . . . . . . . . . . . . . . . . . . . . . . .  S McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004,048 
Grading and excavat� machine. J. B. Cornwall. S .plint, R. HopP<l . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5IU,218 g�: ��,:\�. !,;Jlilne��l-r:::':o8i: : : : : : : : : : : : : : : :  �:tfc":.

d
1.:.t��:���h� Heuler . . . . . . . . . . . . . . .  004;211 

Grinder, .ickIe, C. E. Stuart . . . . . .  ; . . . . . . . . . . . . . . . . . .  Swltehboard keyboard apparatus, multiple,' C. E. g��a� :&��.�: If: f���·.: : : : : : : : : : : ·. : : :  :':.: Tab��
b
�e: coi;i8 ... · dni88i;:.;r iiiJiie: . . · · ·  . . . . . . . . · . . .. 5lU,2W 

Grinding thread cutting tools, machine for, ThIel ,Tack, caroet. W. J. Parkinson. . . . . .  . . . . . . . . . . . . . . . . . llI3 & dust. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tag attaclJlIig Implement, J. T. Reed . . . . . . . . . . . . . .  280 
Grooving machine, roll, Pratt & John.ton. . . . . . . . . Tanning, G. Rnemelln. . .  . . . . . . . . . . . . . . . . .  . . . . .  . . . . . .  981 
3�:'..:t=�k g:.JA.&�n::·.����I.�.::::.: : . ��.::hrA�':,����"w�Za���:::: : : : : : : : : : : : : : : :  ���'ff.,:�'l>ri��or��: : : : : : : : : : : : : : : : : : : : : :  , �:�;lo��":u:m..Zfc�wraiii8.;ii &·G9i-ir8ci8evcii. ,01 
Harve.ter, corn, W. F. Abbott . . . . . . . . . . . . . . . . . . . . . .  1iOf, Telephone exchange testing apparatus, C. E. =:s:r: =�: Ii. ��o*�oii::::: :::::::: ::::::: :1:: Tel�����\iiieroommUiii.;;"iion: iii.ie� of: ii-: R: 004,250 
Hat or bonnet holder. G. Crouch . . . . . . . . . . . . . . . . . . . .  liOS, COlvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5IU,103 
Hat shaving tool, W. H. McMahon. . . . . . . . . . . . . . . . .  Thermometer, H. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . 504;298 Hay raking and cocking machine. Park & Dexter. Thill coupllng .. J. N. Moehn . . . . . . . . . . . . . . . . . . . . . . . . . 5IU,2OO Heil.ders or other p-urpo.es. machine for making Thlll .upport. oJ. H. Adams. . . . . . . . . . . . . . . . .  . . . . . . . .  5IU,1f6 

end. for, C. P. Htggins. . . . . . . .  . . . . . . . . . . . . . . . . . . 503,900 Thrashing machine band cutting and feeding at-
Headers or other tubes, end placing machine for, tachment, Kern & Fielder . . . . . . . . . . . . . . . . . . . . . . . 5IU,220 

C. P. �ns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  503,1l64 Ticket safe and mateh holder, T. Martin . . . . . . . . . . liOS;lI1' 
l=h�ee·"B�=:r!r . . . . . . . . . . . . . . . . . . . . . . .  5IU,21' �:�¥Ir:: :Tt,::,r.:":.�tar:i:· k;����iioii· oi 004,223 
Hinge, C. F. Holl'rltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504;162 molten, D. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liIN,238 
Hook. See Garment hook. Tire, S. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004,002 

=.�o:::e��".!�iOoi.'P: ·Xm8iOiie: : : : : : : : : : : :  =::=! �: �::�l.;tt. 'devtit�;,iimBiiil;j:·s: ·siDiiii,et·ai H Hydrocarbon burner, J. O. Beazley . . . . . . . . . . . . . . . .  , 5IU,29'l Tire, pneumatic, T. J. William . . . . . . . . . . . . . . . . . . . . .  ·1iI!'.1« Indicator . .I!lIectrlc Indicator. TIre, pneumatic wheel, J. B. Ratbbnn. . . . . . . . . . . . . . 5IU,136 I��� GG.'W-�h;;m::::::::::: :::::::: ::�.:: .. : Zlt:=l :r,,'::u�I�':t����I��'l. �1'ffi!i:.o�E �.��:�: : : : : :  =:11 Iron melting apparatus. S. Sha .... . . . . . . . . . . . . . . . . . . . .  5IU,282 Tooth. artificial, C. C. Durr . . . . . . . . . . . . . . . . . . . . . . . . . . liIK, 
��ey:-,.�r..� :=a:� ����·o'f.'��s: 504;aJ! 

�g;:
e
L��in�itll,�

e
§�.��?��. : : : : : : : : : : : : : : : : : : : : : : :  � Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  503,983 1 Track fastenillg. G. E. Norton . . . . . . . . . . . . . . . . . . . . .  . Joint. See RaIlway rail ,oint. Track lifter. W. L. Whitfield . . . . . . . . . . . . . . . . . . . . . .  . 

JOI�n:r.3.��. ��� . .  � . .  ����?�.� .?::�.� . .  �. IiM,005 TraI�:n�����.����.��.�����:�: .�: .�.�: liIK,1M2 
������k�.�:.�· .�����: : : : : : : : : : :  =:lKI �,J�=:,��.RCr���:: : : : : : : : : : : : : : : : : : :  =:m Knit garment and manufacturing .ame, J. Tricycle, W. v. ,snyder . . . .  , . . . . • • • . . • . . • . . . . .  503,IIIIl, 503,002 . Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004,llI8 Trimmer. See Wood trimmer. .,�" 
LacI����.��.?��.������.��.��:.� 

.. �: 004,295 =?iI.
S
:� cf::� .��?: . . . . . . . . . . . . . . . . . . . . . . . . .  �982 ��';l=':;"� t B: :::��:::::::::::::::::.: �:!N1 ��,��"i::; ����:.:.�.���:::::::��: �:m Lamp, electric arc, W. A. Phillips . . . . . . . . . . . . . . . . . . . 1iOf,271 Trunk. antomatlc folding. A. E. Scott . . . . . . . . . . . . .  �,2f6 1:&: If. �::niij:::: . . : ... ::.::::.:.::.:.::.:.: .. : .. ::.:: .... ::.: �:� ���m.�=:r:j':M: ·iiRiii.ir: : : : : : : : : : : : : : : : : : : : :  d 

�t;:a�'o��n,P�R�:'e, ·C: 'ii:;i'A: A: 'i.&j,pe::: = =';l� 
f
g,���'l.Pg:ill.:t-. �'. ������: : : �m Letter, gl&88�BaIlance . . . . . . . . . . . . . . . . . . . . . . . . . . . .  503,1l3'1 Tunneling or mln� machine, R. Stanley.5IU.l'/\!. 5IU,lBO 

ttR:·o!�er. ��: 0I00tt . . . . . . . • . . . . . . . . . . . . •  004,237 �=nf��":ru3�:'��'W: �J.�����: : :  : : :  �= LI��e:��. ��?�I.I.� . ���I�� . .  ���: . .  � 5IU,!11' �a�r��. �.�?�� . .  ��:: . ��?���: . ���� .� liIN,065 Lock, M. Badon! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1!Q4,292 Valve, englneer's brake. Vanghan & McKee . . . . . . li/H;290 J.ogs; transportingi' W. V. Allen . . . . . . . . . . . . . . . . . . . .  5IU,191 Valve gear, hydraulic, E. S. Matthews . . . . . . . . . . . .  1i03,1n5 � �V!rv!'sh:::l�
n
:�tioii ·ioi-:·ili."ii:'G� 004,238 �:l�:,�:::i��rn�lr�\!;'.��������: : : : : : : : :  =:m ham. . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . Vapor burner, Lannert & Jeavon . . . . . . . . . . . . . . . . . . .  lJIN,129 Lubricator. O. T. Snyder . . .  : . . . . . . . . . . . . . . . . . . . . .  .'. . Varnl.h, manufacture of, W. D. Field . . . . . . . . . . . . .  5IU,0IW. It'::��lf,=��P�H:-J��?::::::::::::: : :  ;:t:�: ��!�f'i>�e���J: p: ·KenY: : : : : : : : : : : : : :  =:gg 

��Flfee,�;.t Trant. . . . . . . . . . . . . . . . . . . . . .  . . . .  ;:I��a:: �?w."Ir��oUiie : : : : : : : : : : :: :  : : : : :  : : : : :  �� .:=�':��:!�n�G�'Y;.��:::.�::::.:: : =:� Ves:..�.����� .��. ��� . ������ .����: . . �: 5IU,226 Meat block attachment, S. P. Rush . . . .  . . . . . . . . .  , 504;116 Voting booth; P. ZuckriegeL . . . . . . . . . . . . . . . . . . . . . . .. .  504;016 Metal baI� •• machine for manufactnrlng,E. W:\r.D, dumr.,ing, L. C. Hicks . . . . . . . . . . . . . . . . . . . . . . .  504.80£ G. Ho n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5lU,c.13 Wa i'I concre , J. W. Beaumont . . . . . . . . . . . . . . . . . . . . 5IU,llK 
M

������ . ��� . . ���� . . �� .�.��: .� •. � 00f,11l ;:h���B�V�':li;i..: .
. . . . . . . . . . . . . . . . . . . . . . . 504;028 

Metal apparatus, C. P. Higgins . . . . . . . . . , . .  503;965 Washl
� 

machine. Eo D. Reeve . . . . . . . . . . . . . . . . . . . . .  004,246 II:' , m�
e
�

. 
taking readings of. A. B. w

a
�

r
k. �1:':. ��.� ���. �? ��1.1.���.����: 6O'MI H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " "

. 
004,1li9 Water heater, submerged. R. S. Rutter . . • . . . • . . . .  1l9b� 

¥1Jk llllitator. B. EwIng . . . , . . . . . . . . . . . . . . . . . . . . . . . . .. 5(J3;951 . Water motor. S. D. Shepperd . . . . . . . . . . . . . . . . . . . . . . .  � 
Milk -. Fries & Richardson . . . . . . . . . . . . . . . . . .  : .... . 504;021 Welding machine for headers or other tubes, 

lru!er!\e:,��dry, G. H. Patterson . . . . . . . ... . .  00f,2W Wh��� �e�·J!���.,;.iieei: . . . . . . . . . . . . . . . . . . . . . . . . . 503,961 
Moistener, 1lnger.li: W. Stebbins . . . . . . . . . . . . . . . . . .  503;996 WheeL O. Cullmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1!Q4,080 
M01M:����.��. ����.���?�� . .  �:.�: 504,111 :t'��R4�a:fe,p& �1r:.·.:::·.:::·.:::·.:::·.:�'�·a 
:�����fcti:c:==:·ii:iL'joiiDBOn::·:.: �� ;�gHl: �: �TR'�.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  =:� 1IIotor. See Water motor. Wire, guide block for rnnnlng, U. H. Alexander .. IiQ4;lllO Motor, G. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 501,712 Wire stretcber, I. F. Ebert . . . . . . . . . . . . . . . . . . . . . . . . . .  001;12'1 MotoJ:, L. H. Sinclair. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 5IU,0Ii6 p for interlocking, L. H. Foster . . . . . . . 5IU,15'1 MOw\ng machine, W. P. Granul .. . . . . . . . . . . . . . . . . . . liOS;957 trimmer .... W. R. FOL . . . . . . . . . . . . . . . . . . . . . . . . . .  5()4,311 Music lest turner. J. H. & S. H. Red1Ield . . . . . . . . . . fiM,1l62 h; S. E. a.ern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5IU,041 
Musioal strlnged instrument key, S. B. Dietz, Jr .. 1il!'.0'M W h, W. C. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IiQ4;IUi �!N����, =:.� .. �:.���:: : : : : : : : : : : : : : : :  �� ;=:r.

G
s:!�.f"�niier: 

. .  · . .  • . . .
.
. . . . . .  · . . . . . .  · 504;282 Nu� machine · for- cracking and separating Yoke, cow, W. S. �lI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004,299 011 b:� � �'::.: ':.: :'::.: '::.: '::.: '::.: '::.:: : U Zither stand and stool, A. von WasoInsId. . . .. . . . . . .  00£,011 

Ore, concentrating magnctlc tron, G. ConkIAl;f!!oo, 
OV�, W. H. Wiester . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . .  . . 
Pac"::[ 

box, C. R. M� . . . . . . . . . . . . . . . . . . . . . . . . . .  
��t, sh�:&.�::noW.r;::: : : : : : : : : : : : : : : : : :.:: 
Paper, etc., apparatno for coating. F. W. Hay-

ward .t al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �= �l�!!i �'1'.:'c:D: ·viiiiiliii8ii::::::::::: 
Pegging machln!!, J. F. Davey . . . . . . . . . . . . . . . . . . . .  . .  
r����rn':"E�L��':LY·.·.·::.·.·.·:::::::::.·.·.·:.·:: : }:=-� =Jn�·. ��::: : : : : · : : : : : : : : : : : : : : : ::: 
�3=::;8d��:t.'WTet.::n.��.����::::: 
=-

d
�b�l� a::ss: "G'r.iiD.· Pre8&. . . • B08i> 

prell8. Wheel press. 
���

I
W. ��%-���.��.�: .�:: : : : : : : : : : : : : : : : : : :  �:� 

Pump, L. G. Cunningham . . . . . . . . . . . . . . . . . . . . . . . . .. . .  5()4,122 
Pump, H. S. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  504;140 Pump, compression and vacuum, P. I. Sehmalt'!.. 
Pump handle, C. A. Sellon . . . . . . . . . . . . • . • • . . .  �� =::= 
�J'b:l=.
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DESIGNS. 

Badge, F. I. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 32,1« Badge, W. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �145 Bowl, C. C. Wientge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22, Canes. etc� handle for, A..Krouse . . . . . . . . . . . . . . . . . .  . car bOdY� De Witt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
��':.::g:eon?1f. tf.�!�i.��. ���:.�: ."!':����� Glas. pstt<lrn, plate, W. L. Pilkington . . . . . . . . . . . .  . .  

i��NTGt���� � � � � ��� � � � � � � � � � � � � � � � � � � � Spoons, etc., handle for. W. H. Galne .. . . . . . . . . . . .  . .  Spoons. etc.; haBdle for, F .  E. Pretat . . . . . . . . . . . . . . .  . spoon .. etc.; bandle for, G. Wllklnson . . . . . . . . 22,'I'48, Table, V. caml."I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , Velocipede handle, T. B. J elI'ery . . . . . . . . . . . . .  . . . . .  . . .  2 Wall paper, F. Aumonler . . . . . . . . . . . . . . . . . . . .  22,162 to 22, 

",RADE MARKS. 

� machlne, A. J. whell . . . . . . . . . . . . . . . . . . . . 5IU,229 A ll f tal,S Ith & Eg 
Rack. ��i.'i?��'Ar�� ��' ra.ii:""  00£,812 �y�� . . . . . � . . . . . . . . . ��:a:r.�����.���?�� 28,li61 I:t�::� �e::�':l'��':;fl�'li.���ii: : : : : : : : : : : : :  2'16 B

aJ[�e(t"r;:rcan "Yl��1::Jo=.if�a: 
Railway rail 

J
Oint, T. J. Gilmartin. . . .  . . . . . . . . . . . . . .  Bee��:'

y weiir:iioJi8iiDaiiii.:aGiiiieb"iiniWiDii 23,Ii52 I:!l::� ��tB;.=:t� §?�m�.���: . and Malting COmpany • . . . . . . . . . . . . . . . . • . . . . . . . . . . . 23,556 
RaIlway tie, metallic, F. S. Ketehnm. . . . . . . . . . . . . . . &.��:�J:Jg,.��gc:£I�'turgCO er: an';: iDi.iiBiioii 23,550 1:ll::� =���:T.h��s�·.���::.: :  Swtd N SI & C  2S,658 Railway trolley, electric, Sprague & O'Shaugh- DIsInf�illli an��'t.ers�tlcai · iirej,Aniiioii. · cer� 

neny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5IU,255 taln named, Ichthyol GesellsChaft COrde.,Her-
RaIsin tray turner, M. B. Skaggs . . . . . . . . . . . . . . . . . . . .  504;2M mannl & CO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2S.561 
Rake. See COrnstalk rake. �!I'da�=,rt :.%:�rii.on·& bo:: : : : : : : : : : : : : : : : :· = �� . .  ��� . �� .��� .����:. :':':.�: 5lU,00l Grain, seeds. fertilizers, and the like, machines Befr\geratlng machines, auwmatlc pressnre for dl.trlbut� Empire DrIll COmpany . . . . . . • .  211,5'10 
J;tegI��!�;Jli ���ii Ngiiis.: . . . . . 004,092 rf�m=.r �Bt�eal,�rt';;d; ·'M_ttiie . . 6at ''Mii&i 23;562 
=�r�'s� �\'i�fu.,;.;.� reguiator: "i!iJ�;; 004,289 OInf�':='�ve.;; aiid' iiiDii&r'j,i-iiparauiiUii:SoUie 23,5M 

inachlnpe regulator. Feed reiInlator. ..... ••• p'-�te�s.
cI�w

Co
d·e·rs 

. .  
, 
. .  
o· l·n 

. .  tm . .  'e'n"ts","an" 'd" '��;';'�:par\" "1'1'a," 23,561. Revolver, • H; Finnegan . . . . . . . . . . . . . . . . . . . . . . .  M. . .......... ..... 
tio 

- _  Rheo8tat. A. B. Herrick . . . . . . . . . . . . . . . . , . • • . . . • • • • • •• Iil»;lBO Plsnta Ion Pharmacal COmpany • . . . . . . . . . . . . . . . .  23,563 
Rivet hoTdlng deviCle, G. Bnrtscber . . . . . . . . . . . . . • • •  5011.943 Powders, headache, J . U. O·Meara. . . . . . . . . . . • . . . . . . .  � 
=�g ::��ft�: Normington & Blades 503,9'I\J :e  I�:l��:t':.'�{r:rerm�i�· ::r"iay i00i8; 23Jj66 RoofIng, metallic, J. 8. Brooks . . . . . . . . . . . . . . . . . . . . . . liOS,OO �r..!!,11��':lf'¥!ii&uiiia:,;ai·&" 80· · u . .  s·.·:.·.· e Sub fastener, C. Knar.p . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. l!lfl65 - 1 • tl ........ 
r�!w:�lie�iI:�:::' gtBiiSB.iii::::::::::::::::::: ·: ifi6:� ��hE.'i'A�� . . .  ������� . . ��� . .  � . .  �:. �· . . �: 23,568 Seed linters, anxlll8l'f feed mechanism for cot'" Tooth waslI.. J. W. JohnsoJl, . . . . . . . . . . . . . . . . . . . . . .. . . .  � 
se��::ro�:e&

M��� iiePiirBiOi-'.· · · ·  . . • · · ·  . . .  _ . . .  503,IlII1 ���g:-m.:.�l�ni;i & ·co:. '::.: '. '::::::::::::.:: = 
t::.Y:b�.,:�k?Re�Z�

a
��dman::::: : : : : : : :::: : =:m ;t"�jr.;�'l ��.��.�������.�: = ���J::i'roC�:;t= ��:�",.

F
L. �uto�� · : :  �:� Bovrll (for canned goods and eured meats), Bovrll, 

�rJ'e'l,�m:f'�.t':'��ie.· :oombiniid: C: ii-: 004,03'1 Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Waters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5IU.0'i2 

:I 

Silver from Orel, extracting. J. F. N. Macay . . . . . . 004,100 
Siphon or seItzogenes for aerated waters, H. J. 

Nicole. . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  5IU,236 

C��.�.��·.·.·.·:.·.·.·:.·.·.·::.·.·:.·.·.·.·.·.·.: B 
�=l� for �eeve'w_i' 'sj,iitdies;'A::iL 1iOf,166 

Rboa4eB . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5IU,281 �=Ii.!,';. ���'i:f.�.�: . . .  : . . . . . . . . . . . . . . . . . . . .  004,lM 
Sprinkler, H. K. &J. L. Potter . . . . . . . . . . . . . .  , . . . . . . .  r.o4,069 =- ==::�,. Danner . . . . . . . . . . . . . . . . . .  504;106 

A printed copy of the sPOOillcatlon and drawing of any patent In the foregoing ll.t,or any patent In print Inued .Ince 1663, wtU be furnlooed from thl. olllce for 25 cents. In ordering please state the name and number of the patent de.lred, and remit to Mnnn & Co., 861 Broadway. New York. 

"lItbl)edieemente. 
ORdINARY RATES. 

I n.lde Palre, each In.ertlon - - 7 :i  cent. a line 

Back Page, each in.ertion • • • •  81 . 00 a line 
a;r For BOmB elaa8u of Adv .... tu.". ... ta, Special ana 

HighM' ratea are t'8quired. 
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morning to appear In the following week's I •• ue. 

Patent Foot Power Machin 
Complete Outfits" 

Wood or Metal workers without steam 
IlOwer can .uccessfully compete with 
the l�e shop!! IlY usIng our New 
LABOlt SA VINH i�"Lchhlel·Y. 
latest and most Improved for practlCBI 
Shop Use, also for Industrial Schools. 
Home Training, ete. catalogue free. 

Se n eca Fal l s  Mffil:. Co. 
695 Water Street, Seneca ralls N. Y. 

W I  L S  Q N ROIJ EO 1 R01RS  
5 T A N D A R  I M P  � P L A N  . 

D S I Z E  5 , W. A W I L S O N  I\ EPT I N S T O C K  P I V ER S "  R O C H ES T E R  N Y  

IMPROVED LATHES MODERN 
ENGINE DESIGNS 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebast,"a' n Lathe 00 l»CIoUali Culvert IItre ... t 
• CIN CIN N ATI. 01110. 

OIL WELL SU P P LY GO. �91 &; 9� WA.TER STRE�E ' 
PITTSBURG, P A .  

Manufacturers of everything needed for 
ARTESIAN WELLS 

for either GBI!L 011, Water, or Minerai Tests t>����ll�= . 
catalogue, pric. lul.$, ana au

co .... t sheets "" request. 

Model & Experimental Work 
Small Articles Mannfactnred in ��!'f.itles. 

Inventions perfected and developed. WO�eBJ:J.n Ala· 
W.!;;:;' o� M::'l\�I�eJ: ·ur8:!::Bt.��ew Yor� 

THE COPYING PAD.-HOW TO MAKE 
and how to use; with an engr&\'Ing. PractIcal directions how to prepare the gelatine pad, aild also the anI\Ine inlI: 
by which the copies are maae. hOw to apply the written letter to the pad, how to take olf copies of the letter. Contained In SCiliiNTIlI'IC AliIlBBICAN SUPPLDlBNT, No. 
438. PrIce 10 cents. For Bale at this olllce and by·an 
newsdealers in all parts of the country. 

PRESS, ' sa 
Larger size, for clrCnlars, ts. 
Small new.paper pres., '"' Money saver· or moner makIng busIness. Full printed In

.tructlons. Send stamp tor 
L!����� :-;=;;-;�c�t;at��,�r=n��ir.r. 

MASON I HAMLIN 
SOREW STRINGER 

One of:r.=�:n��T= In the 

Keep. che Plano In Tune.  
Mueh MOI'e DUI'able. 

Qu ality of Tone Purer. 
P'" FIlii!! IUuatr_ Oatalogue lent on 

application. 
Mason &; Hamlin Organ &; Piano 00, 

162 TRBIlON'.r ST.. BOSTON. MAss. 

Rubber Rolls and Wheels . 
Power WrInJI\ng MachInes, Drying and Ventilating 

Fans. . All style. of Trucks made to order. catalogues 
tree. GEO RGE P. CI.ARK. 

Box L. Windsor Locka. Coan. 

WM. IRAYER TAN K  WORKS, 
(lNCOBPORATBD.) 

laD.facturen of IrOI aDd Steel 

. STORAGE TANKS. 
OD'IOlil. 

Floor, Rookery Bldg. 
CHICAGO, ILL. 

ALUMINUM : ITS USES AND AP-
pliCKtiOns. A valnable an4 Interesting article bJ'G. L. 
Addenbrooke. COntained In BcIENTIII'IC AMBBICAN 
SUPPLBMEN'.r. No. S:i9. frlce 10 cents. To be had at 
this olllce and from all newsdealer •. 

VANDUZEN s� PUMP THE BEST .1 THE W •• lD. Any Kind of Liquid. 
Ordor, ._ 0101' .... 

a ............ 

[SEPTEMBER 9. ISg3. 
A New and Valuable Book. 

1 �, 5 0 0  Receipts. '7 0 8  Pages. Price $ 5 .  
Bound m Sheep, 86. Hal/-Morocco, $6.:i0: 

th�:o�f��� �=�r��'fv�'l'J't�:IWO� 
and Queries of corre.pondent. as pUbff.hed In the Sci· 
entiBc American dnrlngthe paSt fifty years ; together 
with many valuable and Important additiOns. 

h:::��Il:fJ:g:v.:'eJ\� c:,�:
an

b�a���!1h:�if;r ,;;: 
being repre.ented. It I. b/lar the most comprehensive 
volume of tho kind ever placed before the public. 

The work may be regarded as the prQduct of the stud' 
les and practlc8.l experience of the ablest chemists and 
workers In all pai'ts of the world ; the information given 
being of the hlghest value. arr&Ilged and condensed In 
concIse form convenient for ready use. 
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tries, wtU here be found answered. . 
Instructions for working many dIlI'erent processes In 

the arts are given. 
Those who are engaged In anr branch of Indnstry 

P1'9bably will lind In thl. book muCh that is of practlc&l. 
Value In their respectlve callings. 

Tho.e who are In search of Independent bnslness or 
�p��=.\�rJa�� � �t

e
h��r:::���=i 

s_tlona. 
pr- Sma for Descript(1/6 Ofircular. 

MUNN & 00., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 

PH O N O I R A P H S  
FOR SA.LE. 

ADDRBSB, 
North AmericaJ\ PhoDograph Co. 

30 Park Place. 
New Y ork. 

Masonic Temple Bldg" 
Chlcalro. 

TO BUSINESS MEN 
. The value of the SClBNTlll'IC AMBBICAN as an adver
tising medium cannot he overesttmated. Its circulation 
I. many times greater than that of any similar jonrnal 
now publlshed. It goes Into all the States and Territo
ries. and is read In all the principal libraries and reading 
rooms of the world. A bnslness man wants something 
more thJm to see his advertisement In a printed news
paper. He wants cIrouIation. ThI. he has wben he ad
vertises In the SCIBNTllI'IC AliIlBBICAN. And do not let 
the advertlBing lII!'ent inIInence you to substitute some 
other paper for the SCIENTIFIC AMERIcAN when .e
lectlng a list of publications In .... hlch you decide It is for 
your Interest to advertise. This is frequently done for 
the reason that the agent gets a .arger COmmlsston from 
the papers having a small circulation than is aIlo .... ed on 
the SCIENTIlI'IC AMBBICAN. 

For rates see top of IIrst column of this page or ad. 
dress MUNN &; CO., Pabli.hers, 

361 Broadway. N ew York. 

Barnes' Hand, Foot & Steam Power 

I ron . Woodworking Machinery 
lIIDmIne our ExhIbit at the 

WORLD'S FAIR. 
COmplete line of SO machines. Ma
chinery Hall, Sectlon 14, COlumn J-B6 

. pro Oa.ta./ofrlre on app!ictJUon. 

W. F. & .fohn Barne. Co., 
1lJ99 Ruby St., RoCKFORD, ILLS. 

-----:..--
Model l Experimental Work Absolute 
Advice and Ideas nOt charged for. Send for �� GARDAM &; SON, 98 John Street, NEW YORK. 

OHIO STATE UNIVERSITY COLUM BUS, . . .  SCHOOL OF ENCINEERIAc. OHIO.  
FO"1'o78ar C01lraes ln Civil, MI�,Mechantcal and Blectrlcal Engineering and In Industrial Art. Bach department 18weU equlpped with appllanceB tOl' IDBt.rUcUOJl, A eatailigue wtU be &ent on appUcation. 

© 1893 SCIENTIFIC AMERICAN, INC.



Important to aU .AppUeama for E1IO'neer'. Lfun8e 

A New Revised and Enlarged E�itlon of EDWARDS' EXAMINATION 
QUESTIONS AND ANSWERS 

J U S T  READY. 
Edwards' \JOO Eumlnatlon Oneatlons'and Amowen for 

EnKineers and Firemen (St.&\ionary and Karine) who 
deslre to obtain a U. S. GOvernment or State L1oense. 
B:r 1IImor:r Edwards, MarIne and lIIechsnl. Eagineer. 

.A New, Re1>iBeIl aM EnlartIeIi E<Utton, 2iII'f!!I(IU. Full Iloufld, m pocketbook f_ leather, gilt edgu.�.' tLIiO. "" mail, free of � to a"1l -... fA tile "  
.... ..4 cWtu.Iar .1IowfIIg fA 111U tile 1Im'I/ elallorGts WId«J; 

to tlIA8 � book wiU be BOnt free of � to anll 
one who wiU apJJI1I. 

BY THB SAME A VXHOB. 
The Practical Steam Enlr lneer'. Gnlde in the De8iIrn. Oonstroetlon, and lIIaiiaRement of American 

StatlODarJ, Portabl!l, and Steam "FIre Enlrines, Steam 
Pnmps, Boilers, In1eetors, Governo� IndicatOrs, Pill
tons and BIJ!B8, Bafet:r Valves and Steam Ga_. For 
the Use Of�FIremen, and Steam UseI'll. B:r �.:!..� . . . . . . . . . . . . . . .  �� . . . . �.���Yi 

TENTH THOUSAND. 
The A m erican Steam Enlrinee�lestTheoretlcal 1��e':l:"�!: M 8:: Jreslgn �� �: atrUctlon of Steam ;tDogiJles and BoilErs of 1!lver:r Description. For the Use of Enldneers, Machinists. Boller lIIa1ters, and Students. B:r 1IImor;r Edwards. M. E. 7'1 

engrav\ng8. l2mo, 4llI _. PrIce . . . . . . . . . . . • . . .  '�.30 
Modern Amerlcall Marill e En�e., Boilen, and ew Propellers. Their Des and (J()nstrae. 

tlon. the Present Praetloe the most 1IIm-
inent and 'lIIarIne EnJdne Builders in the 
Unl B:r 1IImor;r Edw&!"ds. IDnetratec!. b:r 00 large borate plates. {to. PrIce . . • • • • • . . . . .• 3.00 
��':i�#n ari

pT:' :rn�:�ieatTh.:::r:= 
Approved Karine For the Use of MarIne En-r:.�l2m� �nd--. �::.'�.�� . .  �m'O 

A Catechillm o f  the Marine !!Iteam Enlrine. For the Use of EI!K1n!!ers,. FIremen and Mo!ebanlcs. A Practical Work for PraCtical Men. ID1IlItrated b:r tJ8 !!!IIJl"&�Ud\Dg Examples of the lIIost Modern :'Fm':iter. ��������.:r� 
D

=:�'al�:n�ocomotlv��nlfl�� 
'IS engraVIDgs. l2mo, 8tJ8 �oe . . . . • • • • . . • . .• �.OO 

.... TM above or at>!I of our BoOM BOnt "" � 1tw at f/OBtage. at tile pubUc:aUon pric"", to a"1l add .. .",fA t1&eWlll"la .... IUUBtratea circuiaf"B • •  howIM fuU tabla of eontentB 
or aU of tile above valuable bookB. will be IltfI.t free to cmvone fA anll part of tile worlti wlw. wiU ..m  M8 adMeBB. 

.... OUr New aM BwUeIl. �  of PracUeaI aM ="1:.a��"T; �aB":� :=v0�� S_ /JJIIJIieIi to tlle A .. ts, .ent ff"tJ/J aM free of J>OBta4je to -11 one (ri cmv part of tile world wlw waz :f'l,wn4ah Mi adfir ..... 
H E N R Y  CAR EY B A I R D  & CO. IlmUll'rBIALPUBLI8J[BBB.BooKDLLBBS & blPoBTKBS S10 Walia., I!IL. PIlUalle' ..... Pa..o 11. S. A. 

_C)� :a.:BJA.D Y I 

lJ'ourletm,th Ed1;titm of 
ExperimentaJ Science 

BEVISJ!ID AND lIINLARGJIID. 
1 20 Palr"s and 110 Superll Cnts added. 

The unpreoedented sale of this wpm shows concln
elvel:r that it Is the bool: of the � for teatihers, stu .. 
dents. 8%Jl8l"imeuters, and all Otllerswh

. 

o !!.'!!.".! a general, �WJ.�f�I:!.�":;���:&Ibn will lie =tWi�=t�':.�:��P�Ph, i!>=�: 
With otber new and IntereatlAA Opt;\�OD8, the � Projection of OP!"l!!e OtiJeilfs. new experiments iii Projection, IrIdeeoeDt; !;HlIIIB, !iome points In Photo&mph:r. lncIudlng Hand Cameras, Carie Cameras, etc.; I17stems of 1!llecti1cal D1strlbutlcm. 1!llectrlcal Ore' Finder, Electrical Rocker, 1!llectrlc Chlm� How to Color Lantern Slides, Stud:r of tbe Stars, and a great deal of 
mt:r��tt

er whicb will prove of Interest UI 8C1en-

1Io���In��t:;.:",�.al��mrl. 
.... &nd for tu""tNtell "'.-.:uIa,.. 

MUNN & CO., Publishers, 
OffiCe ' Of the SCIENTIFIC : -AMERICAN; 

'381 .... A D WA y .  NB W�ORH. 

Itituti fit �.tritJL 175 
* THE " MUNSOtt " TYPEWRITER. * Il 

N' . '. ' k ThIs machine Is an HevoluttOll," the outKrQwth of :r_ of 8lQII!d8IIOe. and  the 
. elTT * 00 ' Q' best reeults of 8C1entUlc work. Its ilrinciples alllMlal at onoe UI tile "" ID - edT.ilf=��e .. I�� U:f'::;.:lY�!' B�:-I.ac

t
, . 
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INTEROHANGEABLE STEEL TYPE WHEEL, � daraille and easUykept in order. 30 ke:rs, lIO eheraoterL WelJrht. with oarrJ'- � \ng case, 18 pounds. SpeeIiII. wheels for dlJferent IaDgoapI. &rid for 'eiI"cUIIJr to 
* * THE MUNSON TYPEWRITER ClO., * * 

1 6.� S. La Salle Street, (lillca ... III., 11. 8. A. 

T U R N E R  ROTARY ENIINE 
oomblnes the nees of 1. �\�:"'3�Plleo:itenorJ;�':�� In a 

2.tr!:. Air Motor.mri,lId piston movIDg in a rotar;y  
3. a �u�ll�

nmp. Keeping the gange at 28 Inches, 
4. " ate,' Pllmp. Is a soctlon and tmce PlllDp. 3. Water Ill otor. Can be need lll.mnltaneoneI;r as a .JIIUD.p and motor. . . 

8mall s\8e worked bT band;' lanter bT sle!ml. water, air ' 
or o� belt power. No Varvee or S,,-rinlr!l, Hade b:r Tnrner Machine' C� • •  New ¥orI<; Manu- -====----------------facturers of the Tunler Paintlnlf lIIaenine whloli �nted l!l���:..:lit�:� atthe World' . Volum- PUBLIC WORKS DEPARTM E NT, 

Oirtmlar on /JJIIIIU<:aUOn to TURNER & CAFFIN, I. J. 34-33 lIl'ach·.7 UaII.1 .JacIIIon Park, ChICQlro. CAIRO,  EIYPT. Alreatll Waated for a_ve la .every Stat�. 
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Cairo and Its environs, thls lllinlstr;y decided to autiior
��.

e
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d branches indicated In 
01Iers will tberetore be reoelved at this HInIstr;y up to n�er:'n!bt!n1f�To:Ih�ustrnctlon of these lines 

mnet indicate the width, the dimensions, and all other �.:=:=rgJ::�e����� ��.r�eoo� 
emment. 

The fare per maximum trip (Kiven In Art. 13 of the 
Act of ConcesBlon) to be charged Is also to be stated in 
the oll'er. 

Copies of the Act of ConOO88lon will be forwarded to 
those who applY for them b:r letter, addressed to the 
lIInister of PUbfIc Works. 

The lIIaYDtlan Government reserve to themselves the 
�t o£Hlect

� 
and �II wJ!tch.ever oll'er the:r ::r�e:v� �ot acee an:r�lI'er, whatever Ita 

� SAL E.  S�,CONCD"� �Np, DiNI\MOS ,," MOTORS N O V\l O .... � v  L L L C f R . C c o  , � N , I N NAT Oh H; 

SCIENTIFIC EXPERI MENTS. - D E-scription of some simple and eaeil:r performed 8C1entl1lo 
9X11i1r1ments. FoucaUlt's pendulum, exchange of water 
and � the bird in the _e, the flve-polnted star.;. the 
=OfWi=\r�. a&,"=������� .u .. = 
CAli" StrPPLlIIJlBlI"T, No. �,. 3. PrIce 10 oents. To be 
had at this oIIIce and from all �ealers. 

��M.BUS \\fATeH 
AND CHAIN. . 

'l'ha moat Elegant aDd U.eful Souve. pr0-
duced in ihiI Oolumbua year. 

-� t1r . :rare produetlon in point of deBlgn and 
wodtJnanshIp. ' It Is made of embossed metal and hand. 1JCl!D8I7 flni8hell in plain or oxIdlse6 silver IInIsh. 

IT HAl! 
.AlDedean Lever Movement, Patent Elleapement 

_4 Replator. Patent Windlnlr and Set
tlntr Attacllment. requiring no ke:r. 

The chain Is made of a serleI\ of embossed medallons neat. 
17 linked together. The heads of Columbus, Washington, 
LIncOJn, Grant, Sberman, and Cleveland are delineated 
thereon with dies made b:r a noted medalist, at large ex
peD8e. Hade In plaln or oxidized silver 1InI.eh. 

Bver:r watch TWned, Tested, aM Regulated befOl'l!J leaving 
oar hands, and cuetollT paoIted with chain. 

.... CWculara Ii'ree. 
Price ".00. (t08tpald. 3 for '11.118. 81&00 per 

40_a. liT expreell. 

R. H .  INCE RSOLL .. B RO.,  6& Cortlandt St. , N E W  YOR K. 
IMPROVED TROLLEY SYSTEM.-DE-
scription of an Improved overhead s;rstem of electrlo =�'!r&':�!..�°'tv'1'& t:r

e����:� =::::11: 
r.rO::t��tre\'!�!l'tgl���':,!�!�TtJ� !ir:!;w�� ers. The same nnmber contain. a description (with 3 llluatrations) of a new elect:r\n tramwa:r at � and 
�sgd�ft.��d�3:.\��=. & lIalske'. electric wa:r 

STE E L  TYPE FOR npEWRITERS �::':t 8teelmm� &ub� and 
MOcl e l ' aJl�" I,erl lllell l':i Work. Small lIIachln!lr7, Novelties, etc. mannl'actured ti:r spectaI coniiilC\." N.8W Vork Slencll Wks. l00 Na .. au St., N.Y PATTERN MAKER, 1JC!::e

SIt!\�'y. 

FUELS AND THEIR US�A PRESI-
dentlel address before the 80eletdi of Chemical IndOl!tr:r, 
��l� Jr�����,�

th
�= Gaslflcatlon of ooal. Natural gas. GaeIfled Petroleum. Contained lu SOIBNTI1I'IC AHlDRlC4N StrPPL_T� 

�!t.S';e.r;a:..tg.:.�ts. To be had at thi8 o.flloe ana 

SM:OKELESS POWDER AND MAGA
sine Bifles • ..,.B:r L. G. DultGrant. An IntereetlnJr paper 
on the varlouil smokllle&ll fowders for military PUrpoB98 
now in existence. and the ·weapon. OIostl:r used there
with� Contained In sm�IC A 1II1Hf10AlI"' SUI'Pr.a
MUT, NO •.. SO-� and 89 PrIce 10 1tfIIl_ eacih.  ' To be 
had .at tbls OiIlce �d to:o ,all newed� , . 

VOLNEY W. BASON " CO. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PROVIDENCE, R. I. 
Delaney's Metallio Gaskets 

and Flanaes make everlasting 
jOinta. Delane.Y'. Ex
pansion Packl"lr. for 
steam, water and ammonia 
are beSt and cheapest. H. t.. Delllll e r  &: Co . . 

Th rd & J'owler I'Ite. 
Milwaukee, Will. 

The American Ready ReckoDer. A new ' and 
oomplete assistant for mercbants, meobanlea and farm'" 
ers. Iror tbe purpooe of sbowlng at a alanoe the amount 
and value of an:r quantity of merchandlse. trom a quar
ter of a cent to ten dollars. either b:r welaht or measure. 
J.'IlI,p&lfes. Pocket .Ize. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 1I1i 

. A lternatlnlr Current. of ElectrlcU:n their aen
erlitIon,m"asurement, distribution and applleatlon. B:r 
Gisben; Kapp. One vol, cloth. 166 P88es. 189i1 • • .• 1.00 

AsPhakt. Twenty yean' practical experience 01 
=�
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H. �� 
. DeIIlK"'. Practical Deelaninlr. A haodbOOk on m:=rw't'i��� �feg�[��ou�3�n�Oth.Ed=- �.  
pages. Profusely Illustrated. 1Il!3 . . . . . • . . . . . . . . . .  82.30 

Dlctlonar:r, Standard Electrical . B:r Prof. T. 
O'( 'onor Sloane. 12mo, olOth. 82t pages. 8IiO lll\lBtratlon •• 
1B93 • • • • • • •  " . • • • • • •  . • • . • • • •  • • • • • • •  . • • • •  ' • • • • • • • • • • • • • • •• 3.00 

al]}eg'i;';a��':!��a¥b��::��::,�: �::rr:� �:�:r :�g 
Bcope of' terOl., the Illectrleal con.tants of ·all conduct-
�r:e�

n
�rd�!�i����"f:b�t:ra:::U���':!�I:rr&'; 

work aim. UI be tbe DIO.t complete and reltable ever 
pu bUshed. Synon:rm. are aiven after each title. CroII8 
references are freel:r nsed. Tbe work reall:r oonstltutes 
" cyclopedia of the science. and Is sn In valuable addition 
to even the .malle.t of electrical libraries. 

Drawinlr. A mannal of machine drawing and .de
slllD. B:r D. A. Low and A. W. Beers. 876 pages. Illus-
trated. lS9il • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  '�.30 

caP.r::,t�Ir.;.a:-u¥':t:� 
of 

:l:�i1��
h
:'f:�l�ct� 

tbe art of dIeing. B�dOlund Knecht, Christopher 
Rawson and Rlobard Lowentbal. With numerous Illos
tratlons aod specimens of d:red fabrlea. 8 vol.. 8vo. 
oloth. 1Il!3. . . . . . . . . . . . . . . . . . . .  . . . . . • • . . . . . . . . . . . . . .• 1 3 .00 
R T�.ec?:a::::::,; R�� f���il��'Nlt�� 'W::..'=tg� � pages. 1 VOl, clotb. 1Il!3 . . . . . . . . . • .  ' • . . . . . . . . . . . .• 3.0. 

Drnamo. How to manage the dtnamo. ·A hand-
�::,�"';�fa�!'/f. 8D:l:
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pages. 1803 . . • • • • • • • • • • • • • • • •  , . . . . . . . . . . . . . . . . . . . . . . . . . 80 
tl�J.
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trated. Loudon, 1898. . • . . . . . . .  . . . . .  . . . .  . • .  . .  . .  . . . . . . .  711 
Forest Plantlnlr. A treatise on the care of timber 

Isnd. and the re.toratlon of denuded woodlands on 
l'2�o'! �l'o�o�

t
�::es. BIsuf.:�: .��,:,:

h
�� 

.
. .  ����·i1� . .  1!'oDndatlons. A practical treatise on foundations, 

fa¥�:.mt},f:
l
VO(��t.rI�

p
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v
°Ia;'101d�� "{at:!: � • • • • • • • • • • • • • • • • . • . . • • • . • • • • • • • • . • • . . . . . • • • • • • • • • • • .• 1i.00 

Irrllratlon . Manual of Irrigation enlrineerlng. B:r 
Herbert M. Wilson. One vol. Svo, cloth. 351 p� 
Dlu.trated. 1898 • • • • . . • • • . . . • . • . • • • • . • • . . . . . . • • • • . . . .  84.00 
. Lime. A manual on lime and cement, their treat. 
ment and use In ooustructlon . B:r A. H. Heath. Ooe 
vol. l2mo, cloth. 216 pages. 1898 . • . • • . • • . • • • • • • • .• 2.110 
T��m-�r::t�:�-:.�-:.�· J��B=��h 016 
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Locomotive Catechiam . Contalnlna neartr 1,l1OO 
questtons and answers conoernlng deslgulnJr and oon
struotlng, repairing and runniDll varlou. kindS of loco
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How ' to Know the Wil d  Flower.. A Gwde to 
the names. hauut&, and habits of our oommOli' Wild 
Flowers. R:r Mrs. Wm. Starr Dana. lllustrllted b:r 
Harlon Satterlee. Containing deecrlptlons of more thaD 
400 flowers, with 100 illustrations. 2118 pages, square 12mo. 
ciotb. B:r mall, poBtpa\d . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1.3. 
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Professor of Physics In the UDlverBIt:r of Notre Dame. 
CO2 page.. Illustrated . 1B93 • • • • • • • • • • • • • • • • • • • • • • •• 3.1J0 

Star Map. and l .nlnln_1I Stan. A metbOd tor 
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(the latter bare produced for the fliost tim of the 
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Kent. 18 Chromo plates and 48 = In Pho� 
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more than aoo dl1l'erent sobjectB, w1tb Autbors' Index, 
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the world. Addretlll . /., ' . l".U:� 
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No. 186, 787; granted to Alexander Graham 
Bell, .January SO, 1877, the scope of which 
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" The patent itself is for the mechan
ical struc¥Ire 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 lIeventh, of 8. speaking or 
hearing tube as described for conveying 
the BOunds: and the eighth, of a perma
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claim is not for these several things in 
and of themselves, but for an .eleetric tel
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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. 
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