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OIL FUEL AND BOILERS AT THE GREAT EXPOSITION. ed into boxes or headers at each end, and these placed a mud drum for the collection of sediment. The 
The motive power for the great Exposition at Chi- headers are connected with the drum above by circu- sediment can be readily blown out at suitable inteNals. 

cago is chiefly supplied by a great assemblage of water lating tubes or other connections. A clear idea of the The boilers in the power house are furnished by 
tube bollers-the greatest in number and operating details of construction and of the variations in different eight exhibitors. Beginning at the east end of the 
power ever before collected in one locality. The fuel I makes may be obtained by reference to the accom- I 'boiler h.ouse the arrangement, number of boilers, and 
used is oil. We present beneath in our first engraving panying illustrations. When in use the tubes, headers, rated horse power are as follows: Abendroth & Root, 
a view of a portion of the great boiler house, which in and connections are filled and the drum is half filled four boilers, 1,500 horse power; <till Water Tube 

"fact forms a part of the Palace of Boiler Company, four boilers, 1,500 

Machinery. Our second view shows horse power; He i n e company, 
the type of burner used for the eight boilers, 3,000 hONe power; 
combustion of the oil; the opera- National, four boilers, 1,500 horse 
tion of which will be readily un- p o w e r; Campbell & Zell, nine 
derstood by a glance at the picture. boilers, 3,750 horse power; Babcock 
The burner consists simply of a & Wilcox, ten boilers, 3,000 horse 
tube which enters through the power; Stirling, four boilers, 1,800 
front of the boiler into the combus- horse power. In the annex are 
tion chamber. The oil, under a. four Heine boilem:of 1,tiOO horse 
press� of 6 pounds to the inch, power, three Climax :of 9,000 horse 
rises through the pipe marked power, and two Stirling :of 900 
" oil " into the burner, and is atom- horse power. These boilers, while 
ized and blown into the combus- separated from the main boiler 
tion chamber in the form of a fine room by the south entrance to Ma-
mist, by means of a steam pipe, chinery Hall, are connected with 
which passes centrally through the the main. system the sa.me as any 
burner, and delivers its steam jet of the other batteries. 1fhey are 
at the extreme end of the burner not yet in use, however. All the 
tube as shown. A great flame of boilers, as will be seen by' the' illus-
gas is thus produced, with intense trations, are of much the same 
heat. The handling of coal and type, except the Climax, which is 
ashes is thus avoided, while eco- vertical, wit h U-shaped t u b e s 
nomical results of the most satts- opening into the central drum. 
factory nature are attained. These The Jumbo of the boiler house is So 
oil-burning bollers attract much Climax of 1,000 horse power. 
attention from engineers. . The Abendroth & Root boile1'8 

Other interesting exhibits. per- have 126 tubes four inches in dia-
taining tG the U8&of oil8.1'ethe oil meter by 18 feet in length, arranged 
engines, in which vaporized oil in courses 14 wide by 9 high. They 
takes the place of steam in driving have 7 drums 14 inches in diameter 
the pistons :of engines, thus doing OIL-FIRED BOILERS' AT THE GREAT EXPOSITION. by � feet in length, a.n4one.hellder 
away with the steam bolleI'. Some 30 inches in diameter l:/y ll.teet in 
of these exhibits form the subjects of illustrations which with water. The water level is carried about the length. The Gill boilers have S60 tubes 4. inches in 
we present on another pagA. Retuming now to the middle of the drum, which, on account of its compara- diameter by 18 f�t in length, 3 steam drums 4! inches 
g�at boiler room. or main power plant, there are fifty- tively large diameter, offers an extensive disengaging in diameter by 21 feet long. The National boile1'8 
two boilers, which generate steam for eighty-three en- surface. This is necessary for. the production of dry have 180 �inch tubes 18 feet long and 8 steam drums 
gines. One of the best descriptions of this plant is steam. The furnace is placed under the bank of tubes. 36 inch&! by 20 feet. The Campbell & Zen boilers 
that recently given in the Chicago TribufJ-e, and frolJl The fla.mes circulate around the tubes, being guided have 236 4-inch tubes 18 feet in length, S 3O-inch wa.ter 
it we make the abstracts that follow: up and down by suitable passages so as to cause them drums 19 feet in length, and one steam drum IS! inches 

The boilers have a rated horse power of 20,500, but to give up as �uch heat as possible before escaping up in diameter by 12 feet in length. The Babcock & 
they are capable of developing a horse Power greatly the chimney: Connected with the rear end of the Wilcox boilers have 126 4-inch tubes 18 feet long, 
in excess of the rating within the limits of eConomy. tubes a.nd removed from the action of the fianIes is arranged in courses 14 wide and 9 high, a mud drum 
T h e  y evaporate 12 inches in dia-
a b out 750,000 ul'eter and 8 feet 
pounds of water 6 inches long, and 
per hour and bum 2 steam druUl8 36 
a b o  u t 50,000 inches by 18 feet. 
pounds of oil in The Climax 500 
the same length horse power boil-
o f  t i m  e .  On e ers have a. main 
pound of oil will shell 42 inches in 
evaporate about diameter by 29 
fifteen pounds of feet h i g h • The 
water. Assuming main shell is " 
t h e  evaporation of an inch thick, 
t o  b e  750,000 w i th vertical 
pouuds of water s eams w e l d e d. 
an hour, the horse Eac h ha s 4715 
power generated tubes S inches in 
would be 25,000. diameter and 11 

The permanent feet 6 inches long 
form which the before bending. 
water tube boiler The m 0 n 8 t e r 
has now assumed 1,000 horse power 
consists of a bank boil e r Jnmbo 
of tubes, usually has a mainsbell 
4 inches in ilia- seveu - eight1l8 of 
meter and from an inch thiCk, . It 
12 to 18 feet in � is 56 inchesm ilia-o 
l en g t h, iI)clined meter and 53 feet 
upward lit an an- 8 inches High. It 
gle trom the rear, h a 8 8 U'S-inch 
surmounted by a tubes which were 
water and steam U  feet 6 inches 
separating dr:uDl long before bend- ' 
from 30 to 50 m- ing. It is capable, 
ches in diameter it is said, of de-
and about the ve lopi ng f,800 
saine length as 110rse power. 
the tubes. The (Continued on 
�g�""IIPJIMI. THE WORLD'S COLUMBIAN EXPOSITION-Tlli BOILER OIr. BURNERS. 

JWrII' •• ) 

© 1893 SCIENTIFIC AMERICAN, INC



IS 

"ritnlific �mttican. 
ESTA.I;ILISHED 1.845. 

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

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

TERMS FOR THE SCIENTIFIC AMERICAN. 
one copy. one year,.for the U. S .• Canada or Mexico . . .... .......... .. S3 00 Oue copy. six montDs. for the U. S .• Canada or Mexico.. . . . .  .......... 1 �O 
Oile copy.oue year.to anyforelgncountrybelongingtoPostaI UnLon. ,. 00 

�'¥J�'1l'J� &fi ':lo'::!�?��':r
d
gi'j'�.tli':'��:tfe:'l:k. 

,.' 
Tile �clelltilic Amel'lcRIl Snpplement II a dLstlnot paper from the SClIIlNTIFIC AlIIIIlBICAN. TH E SUPPLEJIlENT Is i88ued weekly. Every number contains 16 octavo pages, uniform In size with SOllllNTIF 10 Alii_lOAN. l.'erms of snbscription for SUPPLElIIlIlNT, $6.00 a year. for the U. 8 .• Canada or Mexico. 16.(1) a year to foreign countries belongllljl to the Postal Union. Single copies, 10 cents. Sold b>(l:!!,�:i'";��Ira���:t ��:it"J'1i:':lr�e,:�s, =�'i.iIllNT will be sent for one year to one address In U. S. Canada or Mexico on receipt of " "'" tlnIlA,'" To forelgn countries wlthbi Postal Union, '�ht fioUaro and fjJty cents a 1/''''''. 

JJulldhllr Edition. 
THx ARCHITIilCTS AND BUILDERS EDITI ON OF THill IICIIilNTflrlC AlIIIIlBI-

=��o��a���¥!=���=�dP��S�� �":s����)f�,!: pertaining to modern arcbiteoture. Each number Is illustrated with beantlful Plates. showing deSirable dwellings. public bnlldings!I.Dd archlteotnra: work In great v&riety. To builders an d all who contemplate buildIng this work is invaluable. HSB the largest circulation of any archltec
tui'al publication In the world. 

Single copies 25 cent.. By mall, to any part of the United States. Canada or Mexico,l2.iiO a year. To fC!..reIgn Postal UnLon countries, es.OO a year. CombLned rate lor BUI LDING EDITION with SOllllNTnrIC AlIIIIlRI OAN, to one 
��in"'ef':'te

a
flrlllJfirr�J�

re
M:;.J�c=:k����':. ��: PLlIIMIIlNT. eD.OO a year. To forelJln Postal Union countries, mOO a year. 

' Sp.llIlish Editloll of the Sclentillc Amel'icall. 
LA AlIIIIlBICA CIENTIFICA. III INnuBTlUAL (Spanish trade edition of the SOllllNTIFIC AlIIIIlRIOAN) is p ublished monthly. uniform In size and typo-

�¥�ie�tlt���Wl� ��Af' scI�t'i�C,
n���ILtn!d�e1',ca � 

J tieutifit �meritaa. 
THE CENTRALIZATION OF J[OTIVE POWER. 

For a number of years the distribution of power over 
a large area from one or more producing centers or 
stations has been a problem of engrossing interest to 
engineers. Before the- advent of modern electricity
for such a name may be considered the due of this 
greatly developed industry-all' sorts of metl).ods were 
proposed for the distribution of power. Many of such 
methods have been utilized. Thus in pipe con
duit systems compressed air, rarefied air at a very 
slight excess over atmospheric pressure, and water 
under high pressure have all been utilized as the bases 
of more or less successful and extensive operations. As 
a purely mechanical method the transmission by wire 
cable has proved reasonably effective. A light cable 
running at high velocity has proved itself suited for 
transmitting very high horse power for great dis
tances. 

Electricity has now been found capable of doing this 
class of work with good efficiency. The alternating 
current, working under high pressure, needs but a 
small wire to carry a large horse power. The high 
speed cable transmission alluded to above is compara
ble to it in this respect. 

The transmission of power over considerable dis
tances is so far proved that a new movement in the 
engineering world in the direction of centralization of 
power is discernible. Doubtless this movement will, 
in the next few years, be fraught with most important 
results. In this country, especially, it has taken root. 
Thousands of horses are now employed drawing street 
cars through the streets of our cities. This means a 
division of power into very low units, without any cen-

Dl8covel'J' In Solar Phyalca. 

Professor J. M. Sehaeberle, of the Lick Observatory, 
arrived in New York on June 24 from South America, 
where he had gone to observe the solar eclipse of 
April 16. 

He set up his instruments near Merciditas, Chile. The 
big telescope was erected a month before the eventful 
day. Preliminary obServations were then carefully 
conducted. The plates used with the large telescope 
were 18 by 22 inches. He had also a Clark equatorial 
with a 6 inch lens, a 6 inch Dallmeyer lens with a S 
foot focus, and two small cameras. On the day of the 
eclipse he made about fifty negatives of the corona. 
With the large telescope he made eight negatives, and 
they are larger than any that have ever been taken hy 
any one of an eclipse. The big plates of the corona 
show the full length of the plates, and the details are 
brought out with great precision. The photographs 
taken with the smaller instruments are also valuable. 
He is confident that the theory he had before making 
the observations is sustained beyond a doubt. His 
theory may be thus stated: 

The corona, which appears during every total 
eclipse, is caused by the fact that the sun was covered 
with immense volcanoes, which continually belched 
forth great masses of molten material, which the SUD 
drew back to it with a speed which could not be rea
l.i.zOO. The mechanical actions seem to be shown plainly 
on the large photographs. Until the professor himself 
publishes in full the account of his observations it will 
be premature to discuss the influence which his dil!l
covery will have upon solar physics. 
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engine will be relegated to an altogether secondary 
place in the economies of mankind 

Electric power is now furnished by the city companies. 
This has made possible the installation of small facto
ries, so that in the best buildings in our best streets 
workshops are established with machinery driven by 
electric motors. But most of the great factories still run 
in the old way. At Niagara Falls the project of pro
viding power for factories of the largest size will soon 
be accomplished. An industriul city will be erected PrLce 10 cents. For sale by all newsdealers. 

PAGJI about the nucleus of the power works, electric railroads 
I; ABCH..£OLOGY.-Prehlstoric Pottery on Exhibition at the will be run from them, the lighting of neighboring 
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Experlmenta with BattleanakeR. 

In the pathological laboratory of Johns Hopkins 
Hospital it was necessary recently to determine the ex
act action of the poison of the rattlesnake. The crea
tures were kept in a wire-covered box. When one was 
required for experimental purposes, it was caught 
round the �k by a noose at the end of a stick. A 
deep glass vessel was then presented to the enraged 
animal, and it instantly struck its edge with its fangs. 
The poison, which was caught in the bottom of the 
vessel, was free from all foreign admixture. Minute 
quantities injected beneath the skin of rabbits produced 
marked lesions. For some reason or other the snakes 
refused food, and in order to keep them alive an egg 
mixture had to be forced down their throat by means 
of a stout glass tube. 

• .el .. 
A. New Vile for the Tricycle. 

A company has been formed in Milan for supplying 
the city with tricycles. At a trifling cost a person may 
hire one of these machines, to be had at certain deflned 
places, and take a drive either for business or pleasure. 
Each tricycle has a driver, so that the hirer has nothing 
to do with either its propulsion or direction. The fare 
may depend upon the distance to be traversed or the 
time to be occupied by the journey. As to speed, it is 
believed the tricycle can go about twice as fast as the 
ordinary cab horse; that is to say, if the payment is to 
be for a definite distance. But if the tricycle has been 
engaged by the hour, the speed, as a rule, is not re
markable. This system of local transit is on a par with 
the.Japanese hand cart method or "rickshaw." The 
Jap vehicle is, doubtless, pref�rable to the tricycle. 

••••• 
Scientific ExcoraloDa. 

The tenth geological expedition to the West hasjUit 
gone out from Priceton College, under Professor Scott. 
The flrst of these useful enterprises set out, under Pro
fessor Brackett, in 187'7, the second in 1878 under Pro
fessor J. B. McMaster, and all of the otheTS under the. 
present leader. In time it is hoped that a complete 
representation of American fresh water tertiary fossils 
may be obtained from the promising fields discovered 
in Colorado, Wyoming, Utah, Dakota, Oregon, and 
Montana. Hitherto the finds have been most encourag
ing. Immense numbers of extinct vertebrate speci
mens have been collected. Among the very important 
fossils may be mentioned the bones of a mesonyn, the 
only complete skeleton of the kind yet found, and the 
legs � pelvis of a �toed horse. 
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The World's Columbian Exposition is now an "open 
fair" to a sufficient extent to satisfy the most radical. 
The gates are open for visitors at eight o'clock every 
morning and do not close until eleven o'clock at night, 
seven days in the week. 

Near the Sixty-fourth Street entrance to the Exposi
tion grounds are the exhibits of the Pennsylvania and 
of the New York Central and Hudson River Railroad 
companies. The New York Central exhibit is on the 
left. The building erected by the railroad company, 
and which forms a part of this exhibit, is much like a 
triumphal arch in architecture. 

Two tracks of considerable length extend along one 
side of the building, and here are exhibited the latest 
models of car and engine building. One train consists 
of the famous engine 999, which holds the record for 
speed at the rate of 112 miles an hour. Attached to 
this engine is a train of three cars, comprising two 
day coaches and baggage and buffet car of the latest 
type, such as are used on the Empire State Express. 
On a short track on the side of this train, near the 
engine, is the famous old engine DeWitt Clinton, with 
the three passenger coaches attached. These two 
trains stand in the same relative position as illustrated 
in the SCIENTIFIC AMERICAN of May 13. On the track, 
at the left of the Empire State Express, is a train of 
five Wagner cars, fitted in the wost magnificent man
ner. This train comprises the baggage and smoking 
car Columbus, the parlor car Pinzon, the compart
ment car San Salvador, the sleeper Isabella, and the 
dining car Ferdinand. In the car Columbus is a 
barber shop, bath room, library, etc. The Pinzon is 
finished mostly in white and gold, with the richest of 
silk draperies. The San Salvador has accommodations 
for sixteen people in the compartments, all of which 
are furnished in different colors. One compartment, 
called the bridal compartment, is most beautifully fur
nished. The Isabella is finished mostly in white ma
hogany, while the upholstering is in brocaded plush. 
This car, lik,e the others and like the dining car Ferdi
nand, has the richest of silk draperies and every pos
sible convenience. The entire train is lighted by 
electricity. 

The exhibit of the Pennsylvania Railroad is con
tained in a building designed to represent a model 
passenger station of classic architecture. It contains a 
main hall 100 feet long and 40 feet wide, in which is 
displayed a collection of models, reliefs, maps, and 
illustrations covering a vast field of railroad topics and 
making in themselves a most valuable and instructive 
exhibit. There are many models of engines and cars 
used in the early days of railroading, and also models 
of stage coaches and wagons used before the railroad 
era; also models of canal boats and other early means 
of transportation. Among the models is one of the 
first trains run on the Camden and Amboy and the 
Philadelphia and Columbia Railroads. Among the 
models of cars is one of the old passenger car Victory, 
and of an emigrant car made over into an ambulance 
car to use in the hospital service during the war. The 
photographs and other illustrations cover an infinite 
variety of subjects connected with railroading. Among 
them are pictures of wrecks, of scenes at the time of 
the .Johnstown flood and afterward, etc. Ferry trans
portation is illustrated by models of early types of ferry 
boats and of this company's latest and finest boat, the 
Washington. Methods of transferring freight cars 
across waterways are also illustrated. 

Another set of models illustrates the advancement of 
modern block signal systems. Among the reliefs are 
two representing four centuries of progress in trans
portation, one dated 1492-1792, the other 1792-1892. 
Turning to the financial part of railroading, there is 

_ an exhibit that shows in a peculiar way the amount of 
money represented by this road. Silver dollars are 
laid on the top of sections of two rails, the dollars 
touching each other, and a plaCard explains that it 
would require as many silver dollars as could be laid 
on both tracks of 7, 980 miles of road to equal the 
amount of money invested.in this railroad. There are 
also four tracks on which is the outdoor exhibit. 
These tracks represent the standard adopted by this 
railroad. They are laid with steel rails weighing 100 
lb. to the yard, with the latest type of frogs, switches, 
stone ballast, signals, etc. 

All switching is done by the standard pneumatic 
interlocking switches and - signals. On one track is 
shown the original locomotive .John Bull put into 
service in 1831. This is believed to be the oldest loco
motive in America. The two cars to which this loco-

J tttuttft, jmtri'lu. 
motive is attached are passenger cars that were used I the situation the day has come and gone and they 
on the Camden and Amboy road in 1836. The two have seen only a part of one building. 
cars which transported the large Krupp guns are No person visiting the Exposition can regret first of 
also shown, each car with a model of a gun in place. all ta.king a general view of the grounds. The Intra
One car with its load weighed 460,000 lb., the other mural road skirts the grounds in such a manner that a 
253,300 lb. good idea can be obtained of the location of the build

The Smithsonian Institution makes an exhibit in ings and the arrangement of the walks and prome
the Department of Ethnology in the Government nades. The electric launches on the waterways ap
building that gives an excellent idea of the physical proach all the buildings, and the round trip on one of 
peculiarities and modes of dress of the native peoples these boats is not only a delightful trip, but it also 
of this country and of Alaska. In a series of glass adds greatly to one's understanding of the location of 
cases there are shown life-SIze models of these natives, the buildings. Having made the trip on the elevated 
each dressed in the manner peculiar to the tribe he road, which is raised from twelve to twenty feet above 
represents. the ground, so that the view is thus much more en-

It is a fact seldom appreciated that an Indian woman hanced, and also having perhaps made the round trip 
in carrying a child has the child strapped to her on an electric launch, the visitor is ready for the work 
back looking in the opposite direction, while with the of studying the exhibits. 
Esquimaux woman the child is so placed that it can The safest place to begin is in one of the largesi
readily look over the woman's shoulder. Rows of buildings, such, for instance, as the Manufactures and 
other cases contain large dlsplays of the handiwork of Liberal Arts building, which consumes at least a day. 
these natives. It would take another day to see what there is in the 

In the gallery is the Alaskan exhibit, where are Electricity building, the Mining building, the Palace 
shown samples of minerals, wares, and household uten- of Mechanic Arts and the Transportation building. 
sils manufactured by the natives. Samples of grain The third day would be consumed in looking over the 
are a revelation as to the richness of the soil in parts Agricultural building, the United States Government 
of this far-away corner of the United States. The building, the Fisheries and other buildings. No one 
Illost attractive features of the exhibit are the dis- should fail to devote at lea8t one day to the Gallery of 
tinctively Alaskan wares, which reveal an unexpected Fine Arts. The remaining two days would cover a 
skill among these people. Their carving in ivory, glance at some of the State buildings and foreign gov
horn and wood is shown by many samples, and there ernment buildings, to the concessions in Mid way 
are many pieces of metal work which show much in- Plaisance and to a second look at exhibits which ex-
genuity. cited the most interest.-

An attractive feature of th� exhibit in the Leather It would be a delightful study to take up as a sub
and Shoe Trades building is a collection of footwear ject the splendid exhibit made by Germany, and fol
from all parts of the world, representing every con- low it from building to building until everything 
ceivable type, some of them going back as far as the German had been seen. The same line of study would 
middle ages. Among the exhibits are specimens from be particularly interesting in the .Japanese exhibit, 
China, Uruguay, Siberia, the Philippine Islands, Fin- as also the French, English, and exhibits of other 
land, the Caucasus, Australia, Sweden, Russia, Asia, nations. But to attempt to divide the work in this 
Africa, South America, Mexico, Palestine, .Jerusalem, way would result in the loss of at least half a day 
Norway, Curacao, .Japan and other countries. in going from one building to another. 

Leather of nearly every conceivable kind and of all In the gallery of the Fine Arts building Japan 
colors is shown in abundance. Among the more makes more of an exhibit than it does on the main 
noticeable hides shown are a horse hide with the floor. A visitor who neglects to see this Japanese art 
mane and tail intact, walrus hides which are from work in the gallery loses much, because the whole 
an inch and a half to two inches thick and an African art exhibit of .Japan is a revelation. It shows that 
elephant hide which weighs 800 pounds. these people possess artistic feeling, the existence of 

It is a misfortune there are exhibits in any of the which the outside world has never fully appreciated. 
galleries of the Exposition buildings. So much walk- The mechanically inclined visitor will find a feast 
ing is necessary in order to inspect the various build- for his eyes in the Transportation building, and more 
ings that visitors hesitate about climbing stairs, and especially in the annex to this buHdlng, where there is a 
seem to be more willing to risk losing a chance to see grand display of locomotives, American and foreign, 
attractive exhibits than to climb the stairs. It is late old style and new style. In the gallery of this build
now to install passenger elevators to supplement the ing are many smaller exhibits in the line of transpor
stair service, and it only remains to advise people to tation and a particularly fine display of bicycles. 
by all means see what the gallery in each building In the Mining building gallery are many displays of 
contains. Some of the rarest and most remarkable minerals equally as interesting as many of the dis
exhibits are located in the various galleries. plays on the ground floor. In the Electricity building 

Informal gatherings are held in the rooms of the there is more in the gallery that the average person 
Associated Engineering Societies, No. 10 Van Buren will be interested in than there is on the ground floor, 
Street, every Monday evening from 8 to 10 P. M. because exhibits in the gallery comprise mostly elec
Visiting engineers and their friends are -cordially in- trical devices rather than method� of generating elec-
vited. tricity, to which the ground floor is mostly given up. 

HOW TO SEE THE EXPOSITION IN A WEEK. 

The great majority of people who will visit the 
World's Columbian Exposition at Chicago will proba
bly not have over a week at their disposal for sight
seeing. With so little time as this it is an embarrassing 
question to decide how to best utilize it. There ale 
probably one hundred buildings in the Exposition 
grounds and in the Midway Plaisance that every per
son attending the Exposition would find greater or less 
enjoyment in visiting. Besides this, there is a great 
deal of interest in studying the grounds, especially the 
landscape gardening. Besides these two things, which 
can easily absorb hours and days of time, there is 
another matter that should be borne in mind at all 
times, and that is the immensity of everything. Every 
visitor at the Exposition must consider these things, so 
as to save strength as well as time. A knowledge of 
the general plan of the grounds is necessary to accom
plish this. Thus, suppose a man from Iowa should 
reach the Exposition grounds in the morning, deter
mined to go to his State building and register and to 
then visit the Dairy. After registering, he asks the 
guard where the Dairy building is, and is told that it 
is in the southeastern corner of the grounds. If he 
take the most direct route in an effort to walk to this 
building, he would have to walk nearly three miles, 
whereas, were he to take the Intramural road, he 
could go almost from the door of one building to the 
door of the other in twenty minutes, at an expense of 
ten �nts, thus saving a great deal of time and strength, 
both of which are important considerations. 

It would be quite impossible to lay down a general 
rule for all people to follow in planning how to best 
utilize their week of time. SOme people would wish to 
see everything; others would be content to see only 
certain specific exhibits. A mistake most liable to be 
made is for people to enter the first building they see 
after finding themselves in the grounds and to become 
80 interested in this building that before they realize 

The gallery in the Manufactures anll Libual Arts 
building is given over almost (wholly to liberal arts, 
and here one finds extensive exhibits which concern 
the education of the young. The ground floor of this 
building is given over to the department of manufac
tu�s, and here is exhibited in perfection the choicest of 
manufactures of all the leading nations of the world. 
A person cannot visit one of these exhibits without 
feeling in touch with the people and the nation mak
ing it and becoming interested in them. .Japan makes 
a remarkably fine display of ornamental and artistic 
wares. Germany, Austria, France, Russia, Denmark, 
Norway, Switzerland, Italy, Spain, and, in fact, all 
corners of the world make exhibits of manufactures 
and wares each peculiar to themselves. The section 
occupied by Great Britain contains not only the ex
hibits from the British kingdom, but also a large and 
fine exhibit from Canada, and many choice exhibits 
from Australia and other British colonies. 

In the Agricultural building nearly every foreign 
nation makes an exhibit more or less pretentious. 
In the Palace of Mechanic Arts visitors are in
stinctively drawn toward the great power plant, 
where are engines aggregating twenty-five thousand 
horse power, many of the engines being in operation 
all the time. It is here -that energy is generated to 
supply the electric lighting of the Exposition and to 
furnish in addition 5,000 or more horse power of elec
trical energy for power purposes. Then there is the 
Leather and Shoe Trade exhibit, the Forestry exhibit, 
the Dairy exhibit and many others not quite so large, 
but each interesting and instructive. 

In connection with such a week's visit comes the 
question of expense. Seven days' admission to the 
grounds, at 50 cts. an admission, would amount to 
$3. 50. An excellent lunch cap be obtained at any one 
of dozens of restaurants in the grounds for a like sum or 
for less. It is a popular thing for people to carry lunch 
with them, and every day at noon thoufilands of people 

(Continued on page 26.) 
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A MUSIC BOOK OR FOLIO. The trunk is afterward wound in all directions with that of the first, and that the confederate beneath the 

stage awaits the proper moment to be lifted into the 
interior of the second trunk, whose mova,ble end is 
opened outwardly by the prestidigitator at the desired 
moment. 

The illustration represents a strong and cheap book rope, the intersections of the latter are sealed, and 
or folio, made without the use of mucilage or glue. the the whole is introduced into a bag provided with 
covers of which are adapted to be folded back to back, . leather straps, and which may in its turn be sealed at 
and in which any desired number of sheets may be each of its buckles. When the operation is finished, 
quickly and strongly fastened in place. The improve- the spectators who have aided in the packing remain 
ment has been patented by Mr. William H. Ayres, of on the spot to see that nothing makes its exit from 
Sackett's Harbor, N. Y. The covers are of board, hav- the trunk, which has been placed upon two wooden 
ing at their meeting ends strips of metallic binding, horses. The prestidigitator then fires a pistol over the 
each strip being doubled over the edge of the board, trunk, which, when divested of its covering, ropes, 
while near opposite ends are eyes formed of wires, held I and unbroken seals, is found to be entirely empty. 
in the loops of the strips. These eyes engage split By what means has a human body been able to dis
rings, similar to the common key rings, and which appear without being perceived by the spectators who 
serve as hinges for the covers; also serving as a means were constantly looking at the trunk, and, better still, 
of attachment for the sheets of music held between the by those who were handling it an instant before, and 
covers. The sheets are held at their ends between me- who still surround it ? 

Boxes with glass sides also have been const.ructed. 
The management is the same, but, as the person i n
closed is visible up to the last moment, care must be 
taken to so pass the ropes as not to interfere with the 
trap of the trunk, which then consists of one of the 
sides, and which operates at the moment when the 
trunk, bound with ropes, sealed and laid upon this 
side, is about to be wrapped up. 

This presentation has still more effect upon the 
spectators than the preceding, and seems to present 
greater difficulties.-La Nature. 

tallic strips, one of which has prods struck up from The whole credit of the trick is due to the cabinet 
the body of the metal, to be passed through the sheets maker who constructed the trunk. The latter, in the 
and through slots in an opposite strip, being then bent first place, is exactly like an ordinary trunk, and the 
down upon the strip. One of the strips is adapted to closest examination reveals nothing out of the way 
hold in pla<)e a wire forming eyes adapted to engage about it. Yet one of the ends, instead of being nailed, 

. ' . ' . 
AN INSTRUMENT FOR MEASURING DISTANCES. 

This compactly folding instrument for measuring 
linear distances and vertical heights is styled by the 
inventor a " metroscope." It has been patented by 

AYRES' MUSIC BOOK OR FOLIO. 

the rings, as shown in the sectional view, Fig. 2, any 
number of the binding strips, holding sheets of music, 
being placed between the covers until the rings are 
full. On one of the covers, .near its outer end, is a 
metallic strip carrying a keeper with an elastic band, 
which may be adjusted to fit over the end portions of 
the sheets and not obscure the music. The placing of 
m mlic sheets in or the removing of them from this folio 
is readily effected. 

• • • • •  
THE MYSTERIOUS TRUNK. 

A trick known by the name of the Indian Trunk, the 
Mysterious Trunk, the Packer's Surprise, etc. , formerly 
had much success in theaters of prestidigitation. This 
trick, which may be presented in several ways, is con
sequently executed by different means. one of which 
we shall describe. 

The following is in what the experiment consists : 
The prestidigitator has a trunk brought to him, which 
he allows the spectators to examine. When every one 
is certain that it contains no mechanism, a person 
comes upon the stage and enters the trunk. It is 
found that he fills it entirely, and the cover is slfnt 
down. A spectator locks the trunk and guards the 
padlock. 

is mounted upon a pivot on the two long sides, so that 
it can swing. The swinging motion is arrested by a 
spring plate bolt. When the person in the interior 
presses upon a point corresponding to this bolt, the 
pivot becomes free and the end of the trunk swings. 

The following is the way that the operation is per
formed in order that the spectators may not perceive 
the opening of the trunk. The operator's assistant 
takes his place in the trunk, which is closed and locked 
and the padlock sealed. Some obliging spectators 
then aid in tying the trunk, around which the rope is 
passed twice lengthwise, beginning at the side op
posite the opening part. The rope is then passed over 
this part and runs in the axis of the pivots. Then 
the trunk, for the convenience of tying, is tilted upon 
the end where the rope passes. It is then that the 
assistant inclosed in the interior presses the bolt. The 
end of the trunk then has a tendency to open, and as 
the prestidigitator has taken care to tilt the trunk at 
a carefully marked point of the stage floor, the mov
able end meets in the latter with an exactly similar 
trap that opens at the same · time, and it is through 
these two traps that the invisible vanishing takes 
place . .  

- -.. -
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BAILLIE'S " METROSCOPE." 

As soon as the assistant has passed through the trap, 
he pushes up the latter, and consequently the movable Mr. James L. Baillie, of Shawnee, Ohio, and is also 
end of the trunk, which closes upon its spring plate adapted for use in drawing or painting, enabling the 
bolt. artist to produce the principal objects in exact pro-

The time that it takes the man to pass through the portional sizes. Fig. 1 shows the manner in which 
trap is insignificant, and while the ropes are being the instrument is used, Fig. 2 showing it folded, and 
crossed the operation might be performed several Figs. 3 and " illustrating the construction of the 
times. Afterward, there is nothing to be done but to hinge. A rulfl of the usual kind is employed, pre
proceed with the experiment as we have said, care ferably an ordinary pocket rule, to afford a base or 
being taken, however, not to abuse the complaisance I support for the height and distance measuring de
of the spectators, and not to allow them to try the vices. Besides the usual middle hinge, it has other 
weight of the trunk. hinges to enable the members to be folded at right 

When the vanished person descends beneath the angles, these hinges being mad e  narrow, occupying 
stage, he is supported by some other individual if the only the middle portion of the members, and per
theater is not well appoiuted, and by a trap with a mitting the slide to pass by them. A slide whose 
counterpoise if the construction of the stage admits of back supports uprights is mounted on each end of the 
it. This trap permits of expediting things in certain rule, one of the slides carrying a vertical scale having 
cases of the reappearance of the confederate, but is a central longitudinal slot at one side of which the 
useless in the process described above. marks represent hundredths, while on the other ,side 

Such is one of the artifices employed. Whatever be they represent inches and tenths of inches, showing 
the process, the presentation of it is often complicated .th e distance when using a ten foot pole: The other 
by causing the person who has vanished to reappear slide carries a sight plate having peep holes in the 
in a second trunk that has previously been ascertained vertical plane of the slot in the first upright, the 
to be empty and that has been sealed and enveloped operator peeping through one of the holes and through 
under the eyes of the spectators. It will be easily the slot to the object sighted. A slid e  held to move on 
comprehended that the operation here is inverse to the scale may be fixed in any desired position by a set 

screw. 

AN IMPROVED ROLLER COTTON GIN. 

This machine is designed to quickly and thoroughly 
strip the seed from the lint of any grade cotton with
out danger of tearing or pulling the fibers apart. It 
has been patented by Mr. Frederick L. Montgomery, 
of No. 390 Eleventh Avenue, New York City. The 

L tIlE IrlDTEalOl18 TBlJlIfl[. . J[ONTOOJ[E aY'S · aOLLElL COTTON GIN. 
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feed drum beneath the hopper has the usual roughened the water. If the whole apparatus be pressed down 
surface, as may be seen in the perspective view, Fig. 1, 
and opposite the drum is a transverse feed table guid
ing the cotton down to the ginning roller, there being 
a second feed table, at an opposite angle, below the 
feed drum. The ginning roller, on the main driving 
shaft, is covered with leather or other elastic material, 
and on its periphery are held two rollers, one a knife 
roller to separate the seed from the lint, and the other 
to press the lint to the drum while the seed is being 
removed. The rollers are small shafts extending the 
entire width of the ginning roller, Fig. 2 being a cen
tral transverse sectional view, and Fig. 3 a front view 
of the rollers and their bearings, Fig. 4 showing the 
gearing by which they are driven. Each section of 
the bearing is pressed on at its underside by a spring, 
whose tension may be regulated by a set screw, to 
hold. the rollers in proper contact with the ginning 
roller. Both rollers are so supported by their bearings 
that they will be prevented from spreading, and will 
be held uniformly against the surface of the ginning 
roller throughout their entire length, while the yield
ingly mounted boxes carrying the rollers . permit a 
heavier or lighter bunch of cotton to pass through, 
while preventmg any seed from passing the same way. 
The knife roller revolves in the same direction as the 
ginning roller, but it is geared to revolve at a much 
higher rate of speed, and in front of it, directly below 
the lower feed table, is a discharge table, over which 
the seed separated from the lint is delivered to one 
side of the machine. The lint adhering to the cov
ering of the ginning roller, after passing the small 
rollers, is removed by a stripper cylinder which acts as a 
brush. 

. . . , . 
SURFACE TENSION.* 

The existence of surface tension is shown by the 
• following simple experiments : (1) Two round pencils, 

made of light wood, and not more than )4 inch in dia-

Fig. I.-EXAMPLE OF SURFACE TENSION. 

meter, are placed in contact ODe on the other in a 
horizontal position. Place between the two pencils 
several drops of pure water, so that all of the line of 
contact is well moistened. In a little time, a quantity 
of water will adhere to both pencils, which will take a 
concave, curved shape, a cross section of which is 
shown in Fig. 1. The lower pencil, in consequence of 
the tension of the concave surfaces, a and b, on oppo
site sides of the line of contact, will be suspended from 
the other pencil. The adhesion is strong enough to 
admit of moving the pencils about. (2) Clean a cop
per ring made of wire about a\ inch in diameter and 
having a diameter of 2% or 3 inches. Lay the ring 
carefully upon tlie surface of very pure water, con
tailled in a well-washed glass vessel, as shown in Fig. 
2. The ring will float in spite of its specific weight. Nee· 
dIes, quicksilver globules, thin rings of platinum, etc. ; 
may also be made to float upon the water. (3) Take 
a sheet of light but not glossy paper, about 5 or 6 inches 
long and 3 inches broad. and turn down upon all 
four sides a margin about 1 inch broad. Then lift up 
these edges and form a box 1 inch high as shown in 
Fig. 3. Place the box upon a table, and moisten by 
means of a brush an tile inner surface, then pour wa
ter in to a depth of � inch. The tension of the surface 
of the fluid will cause the opposite long sides of the 
box to approach each other, and the little paper box 
will close on itself. (4) Take a .cylindrical cork hav-

. ing a diameter of % inch and a length of % inch, and 
in the middle of one end of the cork insert a fine iron 
wire, from 2 to 2 �  inches in length, provided with a 
hook, on which is placed a little basket to receive the 
ballast. Upon the other end of the cork is fastened a 
frame, which consists of a fine iron wire ring 3 inches 
in diameter, and two pieces of the same wire are 

vertically in the water until the ring is submerged, as 
shown in Fig. 4, the ring will not leave the water, being 
held by the surface tension of the water, but will rise 
a little above the water level, and the water will take 

Fig. 2.-FLOATING RING. 

the form of a concave meniscus. To liberate the ring 
so that it will rise up out of the water apparently by 
a free impulse, and allow the system to regain its first 
position of equilibrium, let fall a drop of ether upon 
the water. This will decrease the surface tension, 
when the buoyancy of the cork will lift the ring above 
the water. (5) Dissolve 1M oz. of Castile soap and 1)4 
oz. of crystalline su�ar in a quart of water. In this 
plunge a square bent from small slender iron wire, 
and draw it out aga.in. It will be filled with a 

Fig. S.-DISTORTION BY SURFACE TENSION. 

thin film of the liquid. Lay upon this film a loop 
of silk thread, as shown in Fig. 5. It will form an 
irregular outline. If the film be perforated within 
the silk loop, the thread will suddenly form a com
plete circle. 

.. . . . .. 

Hor8e Power oC Windmills. 

According to observations of the United States 
Signal Service, the average velocity of the wind within 
the range of its record is nine miles per hour for the 

Fig. 4.- FLOATING AND SUBMERGED RINGS. 

inserted in the cork so as to support the ring perpen- year along the North Atlantic border and North
dicular to the axis of the cork and concentric with it. western States, ten miles on the 'plains of' the . West 
Plunge this little instrument in water contained in and six mileli in the Gulf States. ' It is a well-known 
a vessel of sufficient depth. If the weight in the ves-' 

fact that the ' presSUre ot . tlie .wind . increases as the 
sel is suitable the cork will be held in a vertical poIIition, square of the -velooitYI 'a,nd- from observations a .  ten
and only project a short distance above the surface of mile breeze '  has s' pJ'el!ll8l1nl of 0·492 pound ' per sQ. uare 

• From the German kuBlaUon of " lCxperimental Sclence." foot of surface exposed to ita force, a ftfteen-mile 

2 1  
breeze equals 1 ·107 pounds and a twenty-mile (brisk 
wind) has 1 ·968 pounds pressure per square foot. 

The horse power of windmills of the best construc
tion is as the proportional squares of their diameters 
and inversely as their velocities ; for example, a ten
foot mill in a sixteeu-mile breeze will develop 0·15 
horse power at sixty-five revolutions per minute. A 
twenty-foot mill with the same breeze and at forty 
revolutions per minute will develop one horse pO"ler ; 
a twenty-five-foot mill, thirty-five revolutions, one 
and three·fourths horse power ; a thirty-f�t mill, 
twenty-eight revolutions, three and one-half horse 
power ; a forty-foot mill, twenty-two revolutions, seven 
and one-half horse power ; a fifty-foot mill, eighteen 
revolutions, twelve horse power. 

The increase in power from increase in velocity of 
the wind is equal to the square of its proportional 
velocity, as, for example, the twenty-five-foot mill 
rated above for a sixteen-mile wind will with a thirty
two-mile wind have its horse power increased by H=2' 
=4X1%,=7 horse power ; a forty-foot mill in a thirty
two-mile wind will run up to thirty horse power, and 
a fifty-foot mill to forty-eight · horse power, with a 
small deduction for increased friction of air on the 
wheel and the machinery. 

The modem mill of medium and large size will run 
and produce work in a four-mile breeze, becoming very 
efficient in an eight to sixteen mile breeze, and increase 
its power with safety to the running gea!' up to a gale 
of forty-five miles per hour. 

It has been often asserted that one of the great 
drawbacks to the general use of windmills for other 
than the exclusive pumping of water is the fact that 
when most rieed ed the wind il' at fault. This may be 
ever so true, but the fact that they have been so used 
for centuries and are largely now in use for milling 
purPoses does not make them of less value in the view 
of· the storage of twenty-four hours' work of the wind 

Fig. 5.-TENSION OF SOAP FILIL 

for a six to ten hours' output of power at the required 
time. 

. 

For mechanical work that can be carried on only 
during the ordinary ten-hour day this becomes a 
serious inconvenience ; but as such power is always 
available from five to eight hours and often twelve 
hours in the twenty-four, a means of storage and 
transmi'sion of po wet· at any time to the time and 
distance required for use should be the proper re
course for rescuing an intermitting power from this 
difficulty, and thus make possible a uniform power 
of ten hours for an intermitting power of twenty-four 
hours.-Iron Age. 

. . . ' . 
Cement for Rubber and Leather. 

No. 1. 
Carbon blsulpbide . . . _ . . . . • . . . _ _  . . . . • . • • . • • • . • • .  _ . . .  : 4 ounces. 
India rubber In line shreds . • • . • • • . . • • • • • . • • • • • • • . •  1 ounce. 
Islnglll.Bll . .  . . . . . . . .  . . . . • . • • • . • . • • • • • . • • • . • . • . . . . . . .  2 drachms. 
Gutta-percha . . . . . . . .  . . • . • . • . . . .  . . . . . . .  . . . . . . .  . . . .  . . .  � ounce. 

Put a thin coating of the solution on the parts; allow 
to dry, heat to melting, place the parts in close contact, 
and hammer out altaIr bubbles. 

No. 2. 
Gutta-percha,' . • •  _ . . . • • . • . . . . . . . . • • • • • • • . • • • • . . . . • • • • • • •  ' 16 ounces. 
India rubber . . • • .  • •  n .  • • •  • •  . .  • • • • • •  • • • • •  • • • •  • . • • . • • . •  4 ounces. 
Pitch. . . . . .  . . . . • . • • . . .  . • •  • • . . . . • • • • • • • •  • • . . . • • • . .  • • . 2 ounces. 

Shellac . . . . . . . . . . . . . . . . . . . . . . . _ . . . ... . . . _ . . . . .. . . . . . . .  1 ounce. 

LInseed oil . ' . . . . . . • • . . . . . . .  . . . . . • •  _ • . . . .  _ . . . . . . . . . .  2 ounces. 

Mix together and melt by a gentle heat. 
• • • • • 

Cleanltnes. the FI"t Law oC Health. 

The following words of the late Dr. ·Richardson 
should be ever kept in mind : " Cleanliness covers the 
whole field of sanitary labor. Cleanliness, that is 
purity .of air; cleanliness, that is purity of water; 
cleanliness in and . around ' the house ; cleanliness of 
persons ; clearilinesa -€)f drel!8 ;  cleanliness of food and 
feeding; cleanlinesS in work ; cleariliness in habits of 
the individlial man and woman ; clea.aliness of life and 
conversation ; purity of life, temperance, all these are 
in man's power." 

© 1893 SCIENTIFIC AMERICAN, INC
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OIL FUEL AND BOILERS AT THE GREAT EXPOSITION. is a two and one-half inch steam pipe, with valves be-

(Continued from first page.) tween each make of boilers. A two-inch steam pipe 
These boilers, with the exception of one Camp- feeds into this from each boiler. From this two and 

bell & Zell and the three Climax, are arranged in l one-half inch pipe, steam is carried into the oil burners 
batteries of two. Each pair of boilers feeds steam for atomizing the oil. As steam is necessary to burn 
into one common pipe which delivers into the 36- the oil, the pipe obviates the necessity of using wood 
inch steam headers under the gallery floor. Of to start np any battery of boilers after it has been 
these headers there are seven ; five in tho main boiler allowed to cool down, so long as any other battery has 
plant and two in the annex, the longest being 150 steam up. The Gill and the Campbell & Zell boilers 
feet in length. The headers are connected by pipes have independent steam connections with the burners 
ten inches in diameter, except that between the main in addition. 
boiler< plant and the annex, which is twelve inches in The safety valves, which are the ordinary pop valves, 
diameter. These connecting pipes are arranged with are set at 125 pounds. 
elbows and nipples to allow for expansion. The ex- The entire room is in charge of George Ross Green, 
pansion in so large a system is considerable. If the who is known as the superintendent of the boiler 
header had been made in a single piece, the expansion house. His rank is that of second assistant engineer. 
in the 800 feet in length would have been abont twenty Each exhibitor furnishes firemen and water tenders to 
inches. Such an amount would have been utterly un- care for its boilers. They work in watches of eight 
manageable. By means of the connecting pipes the hours each, one or two men being required, according 
same effect is produced as though there were but a to the number of boilers in the exhibit. In addition, 
single header. The main headers are securely fastened the Exposition furnishes a gang of thirty men under 
in <,the center to large masonry foundations. They are three foremen, who look after cleaning, oil, and oiling, 
further supported every few feet by rollers placed on repairs, alteratious, aud so on. One man's duties con
foundations of masonry. These rollers permit the sist in watching for smoke and promptly reporting 
headers to expand freely in each direction. any offense in this particular. He sits in a little house 

A four-inch drain pipe runs the whole length of the back of the boiler room, where he has a clear view of 
boiler plant and discharges into a large tank outside. all the chimneys. Electric commnnication with every 
The headers are connected with three two-inch drain furnace is provided, so that as soon as a chimney be
pipes, so that in case of emergency, if a battery of gins to smoke the fireman is warned by a bell to look 
boilers should get to foaming, for instance, they can after the matter. Another man looks after the valves, 
be quickly emptied. The water of condensation is of which there are 108 on the headers alone, and a 
carried back into the boilers by Westinghouse loops. grand total of 1, 200 in round numbers in the boiler 
The Westinghouse loop is simply a pipe carried from house. 
the bottom of the header up some distance above the Mr. Green has devised an ingenious yet simple 
top of the boiler, thence across to the rear of the boiler scheme for keeping a record of the condition of the 
house, down below the water line, and then iuto the boilers and engine. On the north wall of the boiler 
boiler through an ordinary check valve. The height house. near the east end of the gallery, hang two 
of the vertical pipe is so calculated that ,the weight huge blue prints. On one is a diagram of the boiler 
of the column of water in it added to the .ssure house and machinery hall showing the location of 
in the header, which, of course, is somewhat less every boiler and engine, each being numbered. The 
than the boiler pressure, shall be sufficient to over- key to these numbers is given on the bottom of the 
come the excess of pressure in the boiler, and so carry blue print. A brass peg is screwed int o each spot 
the water of condensation and entrained water through occupied by a boiler or engine. At one corner are 
the check valve and into the boiler. Water glasses stacks of red, white, and black tags about half an inch 
are placed on the headers, so that if water should wide and two inches long. A white tag hung on a 
accumulate by any chance, it can be readily dis- peg indicates that that particular engine or boiler is 
covered. working ; a red tag shows that the boiler or engine is 

The boilers are fed by pumps and injectors of hot and ready to be put in operation at a moment's 
various makes, all being listed as exhibits. The notice ; black shows that the engine or boiler is not in 
Abendroth & Root boilers are fed by means of six 'I use for some reason. Whenever an engine or boiler is 
Watson injectors and two Deane pumps, 7%x4%xl0 started or stopped, the foreman on duty goes to the 
inches. The Gill boilers are fed by two Korting I diagram and hangs a suitably colored tag on the peg 
injectors and two Barr pumps, one 10x6x12 inches, which stands for that engine or boiler. Thus the 
the other 10x6x10. The pumps supplying these boilers record is constantly kept up to date. On the second 
are regulated by a Thomas automatic feed water blue print is a diagram of tJ.1e headers and header 
regulator, which keeps the water at a constant level valves with similar pegs and tags. Whenever a request 
without the intervention of an attendant. The is made for steam for an engine the foreman in charge 
Heine boilers are supplied by eight Penberthy injec- sends the valve man to open the valve and hangs a 
tors, two Knowles pumps, 10x5x12, and two Blake white tag on the proper peg to show that it is open. 
pumps, 8x5x12. Four Hayden & Derby injectors and In changing watches the foreman coming on duty can 
two Davidson compound pumps 12 and 20x10%,x20 see at a glance just how things stand. This saves a 
are required to supply the National boilers. The Zell vast amount of labor in making out lengthy reports 
boilers are supplied by six Nathan injectors, one Cam- at the end of each watch. 
eron pump, one Vl.idlaw & Dunn 7%x4%,xl0, one Wil- An elaborate record is kept in the boiler room show
son Snyder 14x8x18, one Canton, one Worthington and ing when each boiler is started up, when shut down, 
one Boyts Porter pump. The Babcock & Wilcox when valves are opened and when closed, the steam 
boilers are supplied by Hancock inspirators and three pressure, furnaces that smoke, repairs made, and so 
by Snow pumps. One is compound 8 and 12x7x12, the on. 
others are 10x5xl0 and 8x5x10, respectively. Two Buf
falo pumps 10x6xl(, and 7%x5x8 and one Goul� pump 

.. . . .  ., 

run by an Ideal engine and Schaefer & Budenberg in
jectors are used to feed the Stirling exhibit. In the 
annex two Marsh pumps supply the Heine boilers. 
The Climax boilers are fed by one Blakeslee and one 
Smedley, and the Stirling boilers are supplied by one 
Hall and one McGowan pump. Thus intending pur
chasers or any one interested in power plants may see 
most of the leading injectors, inspirators and pumps in 
practical operation and judge of their relative merits 
for himself. 

On every make of boilers is a feed header into which 
the pumps of those boilers deliver. From this header 
separate pipes are run into each boiler. 

Oil is the fuel used. The oil is atomized by a steam 
jet as it is discharged from the burner into the furnace. 
The various makes of oil burners are shown in opera
tion. Any one interested in coin paring the various 
makes will find twelve Reid burners under the . Aben
droth & Root boilers, smeen under the National, and 
forty-six under the Campbell & Zell ; thirty Larkin 
burners under the Babcock & Wilcox and twenty-eight 
under the Climax ; Rixteen Arms burners under the 
Gill boilers. The Heine boilers use seventeen Graves, 
sixteen Burton, eight Wright, and twelve Reid burners; 
the Stirlings use eight Burton and eight locomotive 
burners. The oil is fed from an oil vault half a mile 
from the boiler house. Two mains run from this vault 
into a five-inch header which runs the entire length of 
the boiler horu;e. This header is tapped frequently, 
and every make of boilers is supplied through a sepa
rate pipe. The pressure, as allowed by the under
writers, is six pounds. Running along the tops of the 
boilers from one end of the boiler house to the other 

Failure oC the East Eud oC the Great Austin 
Dam. 

A serious break has occurred in the great dam at 
Austin, Texas, which was recently completed. The mas
sive masonry inclosing the penstocks gradually went 
down at the east end, making a great crack in the wall 
where it leaves the top of the dam. The granite wall 
inclosing the wheel pits was swept away. Several of 
the pits were utterly destroyed, and the machinery in 
them tossed about and carried off by the force of the 
roaring torrent sweeping through the cavern under the 
penstock level. Water is working its way through 
nearly all the masonry surrounding the penstocks, and 
it will be a total loss. Some of the large penstocks and 
machinery have been injured, and a conservative esti
mate places the loss to the city at $200,000. It appears 
now that the plans of Engineer Frizell, who had charge 
of the work from its inception, but who was relieved 
before its completion, were not carried out, and the 
masonry failed to be extended into the east bank some 
fifty feet to a point designated by him.-N. O. Times
Democrat. 

• I • • • 
The Campania. 

The average speed of the new Cunard steamer Cam
pania on her last trip from Liverpool to New York was 
as follows : 

Miles. 
Jnne 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ro9 

.. 20 . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548 

.. 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521 

.. 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494 

.. 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582 
,. 24 . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  26() 

[JULY 8, 1 893. 

®orresponllence . 
Remedy Cor Ivy Polsou. 

To the Editor of the Scientific American : 
In your issue of June 17 some one signing himself H. 

M. suggests a cure for Rhus tox. or poison ivy. He 
describes its effects, as myself and others can testify, 
who have been so unfortunate as to come in contact 
with it. He prescribes pills and promises relief after 
taking a few doses, or after a few days. Bean leaves 
bruised and applied will afford instant relief and arrest 
any further progress of the atlliction. I have found a 
decoction of dried bean leaves quite as satisfactory; so 
that the prudent may always have the remedy, sum-
mer or winter. J. A. PALMER. 

Plymouth, Ind.,  June 22, 1893. 
. � . a  . 

Bright Gold Patented In France. 

To the Editor of the Scientific American : 
The facility with which a patent can be ob

tained in France has often been commented upon. 
A most striking example of recent occurrence has just 
come under my notice. The long known liquid bright 
gold has just b�en patented in France to a Mr. Pertsch. 
whose process consists in the treatment of balsam of 
sulphur with the chloride of a precious metal, thus ob
taining a resinous compound of the precious metal 
suitable for china gilding, etc. 

The very same process was used as far hack as 1830 
by the chemist Kuehne, at Meissen, Saxony. It is de
scrihed in Dingler's Polytechnisches Journal, of 1861, 
and a French patent was issued for it, in 1851, to 
Dutertre Brothers, of Paris (vide Bulletin de la Societe 
d'Encouragement, March, 1861). Nevertheless, a new 
French patent has just been granted for the same pro
cess to another party. Your own " Scientific Ameri
can Cyclopedia of Receipts " gives, on page 231, under 
" Gold Luster for China Painting," the principles of 
this " new " patented process. P. M. 

[In France patents are granted to every applicant 
whose papers are in proper form, without official ex
aminations as to the novelty of the invention, and the 
patent holds good if the invention is new, but not 
otherwise. Applicants make their own examinations. 
-ED. S. A.] 

.. f . . .. 
Electroplating Ships' Bottoms. 

To the Editor of the Scientific American : 
In an article on " The Maintenance of the Speed of 

War Ships," in June 3 SCIENTIFIC AMERICAN, you 
conclude : " But invention has not yet reached the 
point of adequately protecting a ship's bottom from 
barnacles and seaweed." 

What is the matter with electroplating them with 
copper ? The first expense, of course, would be great; 
but the actual cost of plating a large ship after the 
first expense for solutions, dynamos, and a suitable 
drydock would not be excessive. 

At first glance there are other objections that ap
pear. The difficulty of keeping a large surface of iron 
clean until the first coat of copper coilld be deposited 
is one. This can be overcome by a plan I used to keep 
the surfaces of the iron columns for the Philadelphia 
Public Buildings clean. They had each a surface of 
about 300 square feet, but after being pickled and 
freed from rust and scale, there was no trouble in 
keeping the exposed iron surface clean and free from 
oxide until such time as they could be got into the 
plating tank, and as they weighed about six tons, this 
took some time. 

Another objection is that copper deposited from a 
solution of sulphate of copper always contains pin 
holes, which, of course, would admit the sea water and 
set up galvanic action between the copper and the 
iron of the hull. Also that the surface of the deposited 
copper would be rough, and thus interfere with the 
sailing qualities of t,he ship. These objections I have 
overcome by the use of a new plating solution that de
posits copper in a much finer and more dense state 
than that deposited from the ordinary sulphate solu
tion. Copper deposited from this new· solut.ion is en
tirely free from pin holes, and the surface, no matter 
how thick the coat, is perfectly smooth. It also ad
heres much better than ordinary plating, which is of 
great advantage, as there will be less danger of its be
ing torn off by the accidental grounding of the ship in 
a sand bar. 

In fact, there would be little danger of the copper 
being torn off anyway, as copper, when properly de
posited on a clean iron surface, adheres very firmly, 
and nothing short of striking a rock or other eq'ually 
hard obstruction would injure it. J. D. DARLING. 

Philadelphia, Pa. 
• • • • • 

A Submarine War Boat. 

The board of ordnance experts who have been con
sidering the proposals and plans for the submarine 
boat, find only two of the plans suitable. It is 
thought one of these will be accepted by the Navy 
Department. All the bids came well within the ap
propriation of $200,000, and it is believed that one of the 
offers of $135,000 will be accepted and the boat built. 
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PARSONS' HOROLOGICAL INSTITUTE. Electric Root Grubber. 

It is comparati vely a short time since the manufac· Grubbing is the term for pulling up tree stumps by 

MRS. LYDIA, BRADLEY. 

ture of watches the roots, and this operation is now being accom
b e g  a n to be plished at Otford, in Kent, by electricity. The in
c a r r i e d o n ventor of the electric grubber is Mr. Freeman, whose 
extensively in Invicta Works are very pleasantly situated at Otford, 
t h e

· 
U n  i t e d on the River Darenth, the water of which in pal'sing 

S t a t e s ,  al- yields the necessary power for driving the generating 
t h o  u g h t h e  plant. as well as the many other machines connected 
, ' Y  a n k e c " with his business. This business is a varied one, as the 
clock has been proprietor says " there are few jobs turned away, and 
well known the the more out of the way they are, the better we like 
world over for them, as yielding greater interest and profit." The 
m a n  y years. works are unpretentious, Mr. Freeman having taken 
W h i I e time- I them as an Old

. 

, ruinous, and dilapidated fiour mill, sim
pieces of for- ply on account of the water power, which is now be
e i g n m a k e ing turned to such interesting and profitable use. The 
w e  r e mainly lighting machine is a small Gramme of the old type, 
sold and used, installed some four or five years since, during which 
the watch re- time it has done good service. A second generator is 
pairer needed used for experiments in electrical plowing, thrashing, 
peculiar fitness etc. Mr. Freeman is an enthusiast in these matters, 
for his work, and thinks electric agriculture has a great future be
which could be fore it, as it will undoubtedly prove itself to be more 
acquired only efficient and economical than either horse or steam 
by I o n  g ap- power as at present a.pplied. saving the carting of all 
p r e n  t i c eship coal and water, and where water power can be turned 
and familiarity to account being very much less 
with the vari- for running expenses. 
ous types of The third dynamo, giving fif

timepieces. When American watchtls became popular, teen to nineteen kilowatts, is 
watch making as a trade began to decline. Materials used for generating current for 
of every description became plentiful, easily obtained supplying the grubbing appara
and readily used, and any difficult job was naturally tUB at the top of the Pol hill, 
turned over to the manufacturer. Still these condi- some two miles distant. It re
tions, as regards American watches, afforded no reason quires about twenty-five horse 
why watchmakers should degenerate. On the con- power to drive it at its maxi
trary, every improvement and modification of time- mum, although not more than 
pieces and every additional form of movement calls one-third of this is usually re
for higher skill in handling these delicate machines. quired. The current is taken by 

23 
Dewar stated he had sU3ceeded in freezing the atmo
sphere into a clear, transparent solid, although at pre
sent it has not been sufficiently proved whether the 
mass was a jelly of solid nitrogen containing liquid 
oxygen or a true ice of liquid air into which both these 
well knowll gases have been equally solidified. 

Professor Crookshank recently gaove a lecture on 
" Bacteria " (the microscopical funguses we hav� 
hitherto regarded as only baleful, but which are actu
ally among mankind's best friends). One great group 
produces fermentation, so that without them we should 
have neither wine nor bee;. Another �division is the 
cause of organic decomposition, among which must be 
reckoned the nitrifying bacteria of the soils. If it were 
not for the latter group every animal that died would 
be as indestructible as an Egyptian mummy, inasmuch 
as the art of " mummifying " consisted In keeping 
away the decomposing bacteria. If it were not for the 
latter the surface of the earth would b� piled with dead 
bodies, stacked in heaps or choking the rivers; not 
only that, but in time all the elements capable of builet
ing up living bodies would be used up-locked up in 
these corpses-and life would cease for lack of material 
to support it. The greatest enemies to this class of 
bacteria are the undertakers ! 

.Jupiter is thirteen hundred times larger than the 
earth, so we take a great deal of interest in it, and its 

Recognizing these facts, Mr . .J. R. Parsons, of La overhead wires on telegraph 
Porte, Ind., started the La Porte school for watch- poles to the motor on the grub
makers, the development of which was so rapid as to ber carriage. At the top of the 
render it difficult for the founder to keep pace with hill several acres have been al
the requirements. After the success of the school had ready grubbed. The ground is 
been assured, several offers of considerable sums of being cleared for the purpose of 
money were made to remove the school to other places. constructing one of a series of 
A.t this time Mrs. Lydia Bradley, of Peoria, Ill. , offered large forts for the protection of 
to provide a fine building, with all the tools and appli- London. The motor drives, by 
ances necessary, for the use of any number of deserv- means of belting and suitable 
ing young men and women who wished to learn a gearing, a capstan upon which is 

PARSONS' HOROLOGICAL INSl'ITUTE. 

trade ; and through her agents, Mr. W. W. Ham- coiled a few turns of a very strong steel wire rope. A 
mond and Mr. F. F. Ide, arrangements were made for heavy chain is attached tp the .tree roots, and as the 
the purchase of a large watch factory building in motor is set to work and the rope exerts its force, the 
Peoria, Ill. , with all its tools and machinery. The roots come up quietly one after the other. The instal
school was removed to these new quarters and started lation is an interesting example of the application of 
afresh, with the building and apparatus paid for electric power to country work.-JiJlec. Eng. , Lond:m. 

and plenty of money to insure the success of the enter- • , . ,  • 
prise. The school was not only fortunate in being UeOl. ,"roOl " Science Go •• lp." 

placed in such ample quartprs, with sound financial In the last number of the Journal of the Royal 

backing, but also in securing the services of Mr. F. F. Microscopical Society there is an elaborate paper by 
Ide, whose mechanical knowledge and 
skill have proved a valuable acquisi
tion. 

The object of the institute is not to 
make money, but to turn out compe
tent watchmakers and jewelers. The 
tuition is only sufficient to make the 
institute self-supporting. We under
stand the attendance is very large, 
nearly equal to that of aU the other 
schools of the kind combined. The 
institute gives the student a thorough 
education in horology, including in
structions in making watches, chrono
meters, clocks and horological machin
ery in general and repairing the same. 
It gives a course in optics, and in this 
department graduates receive a sepa
rate diploma. Ladies are admitted to 
the institute on the same terms as 
gentlemen, and the list of students 
includes the names of a number of 
ladies who are taking the course, as 
well as some who have already gradu
ated. 

To acquire a thorough knowledge 
of watch making requires a certain 
amount of time, which cannot be 
shortened without detriment to the 
student. Long experience has shown 
that the length of the course in 
Parsons' Horological Institute is sufficient for impart
ing a thorough practical knowledge of the subject, and 
it has also shown that a shorter term is not advisable. 

One of our engravings gives a clear idea of the build
ings of the institute, while another shows a room de
voted to practical watch making. 

• • • t • 
MAKING wrought iron pipe dirEhlt from bars is the 

process recently started in a rolling-mill at Stuben
ville, O. If it works it means a complete change in 
pipe manufacture. 

PRACTICAL WATCH MAKING. 
Mr. C. H. Gill, giving the natural history of a parasite 
on diatoms. Diatoms are prettily shaped, prettily 
marked, single-celled plants, with a silicious or glassy 
skin. In this instance the host plant is only the three
hundredth part of an inch in length, but, minute 
though it be, it has a parasite all to itself, of course in
finitely smaller, and Mr. Gill has carefully worked out 
its life history in his paper, which is illustrated by nine 
photographs, showing the different stages of the para
site's development. 

At the last meeting of the Royal Society . Professor 

carefnl study of recent years has thrown a great deal of 
light upon the history and manufacture of worlds. 
One of the keenest astronomers, who was taking special 
charge of this huge globe, is Professor Pickering, the 
distinguished American scientist. In order to study 
the planet more definitely he has been residing on the 
top of Arequipa, in Peru, on account of its clear and 
cloudless atmosphere. He writes from there to state 
that the surface of .Jupiter seems to consist of a uni
form white mass of cloud, over which is stretched a 

gauzy and thin veil of brown material. 
The well-known belts of .Jupiter, he 
says, are simply dense masses of this 
thin brown material, and the whi te 
spots merely holes seen through it. 
The most remarkable thing about 
Professor Picketing's observations con
cerns the moons or satellites of the 
planet. He has arrived at the conclu
sion that .Jupiter's four moons are not 
solid, like ours, but merely condensed 
masses of meteorites, like those which 
compose the belts of Saturn. 

• • •  
New York and Boston now only 

Five Hour. Apart. 

For several years past the railway 
companies have regularly set apart a 
large share of their earnings in the 
straightening of their lines, strength
ening of bridges, improvement of road
beds, engines, signals, and other equip
ments. The good fruits of these efforts 
are seen in the better accommoda
tions for the public, greater regularity 
of trains, and increased speed. A re
cent example is that of the New York, 
New Haven & .  Hartford Railway, 
which has reduced the time between 
New York and Boston to the extent 
of an hour or more. The fast express, 

over the Shore line, now makes the journey in five 

hours. One may now take breakfast at home in New 
York, dine and do business in Boston, and retum to 

the metropolis by early bed time. 
• • • • • 

POOlade ,"or Jl)anclruft'. 

Sallcyllc acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .  80 grains. 
Powdered borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 jp'Bins. 
Peru balsam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 minims. 
Oil of anise . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  5 minims. 
Oil of bergamot. . . . . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . .. . .  15 minims. 
Vaseline. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .. . . . . .  . . . .  8 onncea. 
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J tieutifit !meritJI. 
The Bule or Contrariety In Invention.. Not far from the mining exhibit at Chicago stands 

There is apt to be a fine irreverence about the in- Machinery Hall When its visitors see one of the 
ventor which leads him to suspect that any old largest steam engines driving machinery with a slack 
way of doing a thing is for that very reason belt, they are wont to express surprise. Ordinary folks 
not the best way. Often he observes some time- to-day think just what machinists thought a few years 
honored plan of working, audaciously makes up his ago : that tightness is the effective and, indeed, the 
mind to do the �act opposite, and hits upon success. only feasible condition for belts. But in this case, as 
Guns were loaded at the muzzle for ages, until one in a good many;others, the rule of contraries has come, 
day a man of originality thought of loading them at and with profit. 
the other end, the preferable end on many accounts Architects, as well as engineers and metallurgists, 
besides that of manifest convenience. The same path have found it profitable to go into opposition where 
was trodden by the Frenchman who first put the eye some ancient practices have been concerned. In 
of a needle near its point instead of away from its latitudes of much faU of rain or snow, the form of roof 
point. He little knew that he was doing a great deal which most obviously suggests itself is the common 
to make the sewing machine a possibility. One of pitched roof, resembling an A, more or less broad
the notions of the pioneer railway engineers in Eng- ened. Vexed by bursting rain conductors, by im
land was that their rails must be flanged so that the promptu object lessons as to the force of avalanches, 
wheels of locomotives and carriages should not get off Northern architects take not A, but V, duly widened, 
the track. But some one of skeptical mind inquired : for their roof type. In winter, ice and snow, caught 
Why not leave the top of the rail flat, or nearly flat, as in a basin, caimot fall to the street. Icicles are 
and put the flange on the wheel, an easier thing to do ? banished, and in conductors carried through the heart 
Accordingly the flange was taken from the rail to the of the building, and kept warm by the building, ice is 
wheel and remains there to this day, to remind the gradually melted without a chance to do damage.-.N. 
traveler that an Eastern philosopher said long ago : 

I 
Y. Sun. 

" To him that is well shod it is as if the whole earth • I • I .. 

were covered with leather. " A Gigantic Irrlaratlon Project. 

It is a good many years now since steam was first Hardly has the South Gila Oanal Company com
used for heating buildings, 
and as air when warmed as
cends, what more natural 
than that steam coils should 
hug the floors just as the 
stoves before them had done ? 
But in some of the largest 
factories in this country the 
coils are fastened, not to the 
floor, but to the ceiling, which 
proves to be a better place 
for them. As e v e r y b o d y  
knows who ever sat before 
an open fire, radiation is a. 
pleasanter means of warmth 
than convection, than heat 
carried along by currents of 
air ;  floor space is incident
ally saved, and the risk of 
gathering combustible rub
bish about the coils is avoid
ed. In the ages of simplicity 
which came down to Watt's 
time and the invention of the 
steam engine, when a kettle 
was to be heated the proper 
place for the fire was thought 
to be outside. But when big 
boilers came in, with pressing 
need that their contents be 
heated in the shortest time 
possible, it was found gainful 
to put the flre inside. Ste
phenson's locomotive, t h e  
Rocket, derived no small 
part of its efficiency from his 
knowledge to which side of 
the boiler to apply flame. 

[JULY 8, 1893. 

to irrigate the 3,500,000 acres of land lying to the east 
and south of Yuma, which extends into the Mexican 
State of Sonora, and will also furnish water for 100,000 
acres of the Sonora Land CompJI.ny, lying between the 
dam and Colorado River, in the valley of the Gila. It 
is estimated that the dam alone will cost $5,000,000, 
and that it will take two yearl! to complete it. 

. . . , . 
OIL ENGINES AT THE GREAT EXPOSITION. 

The engravings herewith represent an English three
cylinder 2O-horse power " Trusty " oil engine, exhibited, 
the Engineer says, in the Chicago Exhibition. The 
three cylinders are connected to a three-throw crank 
shaft, with cranks set at 120 deg., so that the work of 
the three cylinders is well distributed throughout the 
period of each revolution. The valve gear is worked 
from one cam shaft, driven by silent worm gearing. 
The engine is fitted and controlled with one governor 
of the rotative type, but either of the cylinders may 
be cut out at will, the valve gear for each being worked 
by separate cams. With the E.'xception of the changes 
in form necessary to the vertical construction, the en
gine is composed of working parts which operate in 
the same way as those of the horizontal engine which 
was described in our impression of the 4th December, 
1891. 

Fig. 1 shows the front of the engine, and Fig. 2 shows 
the arrangement of the valve 
gear arms centered upon a 
fixed shaft and operated by 
cams, one of each set of which 
is controlled as to position 
by the governor, as in the 
horizontal engine. F i g. 3 
shows the end of the engine, 
and thereby the valve levers 
and the double pump for sup
plying air to the ignition tube 
lamps, and for circulating 
water round the jackets. The 
engine is supported on a 
s t r o n g  bed-plate of good 
form, carrying the cylinders 
on eight turned colunms fixed 
by tight fit in holes on the 
sides of each bearing, and 
fastened by nuts which are 
accessible. The crank is car
ried in four large bearings 
and fitted w i t  h two fly
wheels. The engine is of 
good design, and works with 
ordinary petroleum lamp oils 
or with the heavier Brox
bourne oil. It is made by 
Messrs. Weyman & Hitch
cock, Limited, Guildford, and 
is exhibited in the Chicago 
Exhibition by Messrs. Baker 
& Co. 

• • •  

O n  somewhat the same 
principle Lord Dundonald, 
one of the early improvers of 
the steam engine, forced .the 
hot-air currents under his 
boiler from above downward, 
against their natural tenden
cy to move from below up
ward. In this way he made 
available much heat that 
otherwise would have been 

THE WORLD'S COLUMBIAN EXPOSITION-TWENTY HORSE POWER OIL ENGINE. 

Enormous Enterprl.e •• 
The advancing years seem 

to produce an increase rather 
than a diminution in the 
number of gigantic schemes. 
We have all heard of th e 
scheme for expending $40,000, -
000 in the construction of a 
monster dam in the vicinity 
of Newfoundland that wonld 
turn the Gulf Stream bank on 
itself and give New England 
a tropical clima.te, so that the 

Fig. I .-FRONT VIEW. 

wasted. The steam engine, whether mounted on meneed the great work of damming the Gila River and 
wheels or not, always keeps its fuel outside ; furnace building a canal 125 miles in length, through one of 
and cylinder are distinct. To-day the steam engine's the best portions of Arizona, and before the Sonora 
primacy is challenged by a motor which uses its fuel Canal Company has completed the survey for its canal 
inside, the furnace being no other than the cylinder, in California, when another project of the utmost im
precisely as in the barrel of a gun. So much more portance to Yuma and the great area of arable land 
work does a gas engine yield than a stea,m engine, in lying to the south and east of Yuma, in Arizona and 
comparison with the heat applied, that only the dear- th e Mexican State of Sonora, is inaugurated. The 
ness of heat as supplied by gas prevents the speedy plan is to dam the Gila River at the gorge, twelve 
sup rsedure of steam Cor motive power. As gas engines miles east of Yuma, and create a reservoir thirty miles 
grow steadily larger, their margin of economy becomes in length and eight miles in width. The dam, which 
80 decided that it begins to pay to make gas on pur- will be of solid masonry, is to be 4,500 feet in length 
pose to burn in them. and 110 feet high. It will extend Crom the mountains 

In the reduction of bauxite, the refractory ore of on one side of the Gila to the opposite bank on a reef 
aluminum, it is necessary to maintain an extreme of bed rock, where three small islands rise out of the 
temperature. The melting point of the mineral is bed of the stream_ These islands will form abutments 
high, and only so much of the heat as ranges above I to th

.

e dam, which will be built with such a slo
.
pe as 

that temperature does work. In the Mining Depart- will carry the water away from the dam without cut
ment of the World's Fair ill an exhibit showing how ting or wearing away the rock at its base. The flume, 
the modern metallurgist reduces aluminum with -new or canal, which will conduct the water away from this 
eco�omy. Instead of employing the old crucible reservoir to the lands to be irrigated, will not be over 
method, and applying the fire from without, he in- a mile in length. 
closes the ore in a non-conducting bed, and by means FrOlll �he end of the flume to the south and west, 
of a powerful electric current applies the heat from canals will be constructed over the mesa and valley 
within. Electric f,urnaces of this type now produce lands in different directions when the lands, which all 
bronze and other alloys at prices which steadily fall as btllong to the United States government, are settled. 
their market enlarges. The reservoir, it iD estimated, will hold water enough 

Granite State boys could 
climb palm trees to shake off 

the succulent cocoanut on their own bleak hillside!', 
while the Rhode Islanders would offer scant encourage
ment to the peripatetic Italian banana vender, as 
each and all of them would have a banana tree in . 
close proximity to his own back porch. 

A morE.' recent scheme is the bridging of the English 
Channel between Dover and Calais. It is said that 
this scheme has gone so far that a company has been 
formed to secure the necessary concessions from the 
British and French governments. The cost of this 
bridge is something like $240,000,000. 

The latest scheme is one for roofing London and 
other large cities, and thus doing away with the um
bt;ella trust. The projector has not yet considered any 
such vulgar and insignificant detail as the matter of 
cost, and hence has not enlightened the public on this 
point. 

Such schemes are, adds the American Artisan, of 
course, largely visionary ; but they indicate a tendency 
to grapple with the most stupendous undertakings 
that is in a manner characteristic of the nervous and 
pr6gressive age in which we live. 

A FRENCHMAN declares that vegetation can be aided 
by electricity. Potatoes planted in the path. of the 
electrIc current grew E.'normously, and electrifled toms,.:. 
toes became ripe eight days before the others. 
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Unsolved ProbleID8 'hat EdlllOn .a S,udpng.* 
ThQmas A. EdisQn, when he was ('.()ngratulated upon 

his fQrty-sixth birthday, declared that he did nQt 
measure his life by years, but by achievements .or by 
campaigns ; and he then cQnfessed that he had planned 
ahead many campaigns, and that he IQQks fQrward tQ 
nQ period .of rest, believing that fQr him, at least, the 
happiest life is a life .of wQrk. In speaking .of his cam
paigns, Mr. Edison said : 

" I  dQ nQt regard myself as a pure scientist, as s.o 
many perSQns have insisted that I am. I dQ nQt search 
fQr the laws .of nature, and have made nQ great discov
eries .of such laws. I dQ nQt study science as NewtQn 
and Kepler and Faraday and Henry studied it, simply 
fQr the purpQse .of learning truth. I am .only a prQfes
siQnal inventQr. My studies and experiments have 
been cQnducted entirely with the .object .of inventing 
that which will have c.ommercial utility. I supPQse I 
might be called a scientific inventor, as distinguished 
frQm a mechanical inventor, althQugh really there is 
nQ distinctiQn. " 

When Mr. EdisQn was asked ab.out his campaigns 
and thQse achievements by which he measured his life, 
he said that in the past there had been first the stock
ticker and the telephQne, UPQn the latter .of which he 
WQrked very hard. But he regarded the greatest .of 
his achievements. in the early part .of his career. as the 
inventiQn .of the phQnQgraph. " That," said he, .. was 
an inventiQn pure and simple. NQ suggestiQn .of it, SQ 
far as I knQw, had ever been made ; and it was a dis
CQvery made by aCCIdent, while experimenting UPQn 
anQther inventiQn, that led to the develQpment of the 
phQnQgraph. 

" My secQnd campaign was that which resulted in 
the inventiQn of the incaudescent lamp. Of CQurse an 
incandescent lamp had been suggested befQre. There 
had been abQrtive attempts tQ make them, even befQre 
I knew anything abQut telegraphing. The wQrk which 
I did was to make an incandescent lamp which was 
cQmmercially valuable, and the CQurts have recently 
sustained my claim to priQrity .of inventiQn of this 
lamp. I wQrked abQut three years UPQn that. SQme 
.of the experiments were very delicate and very difficult. 

J £ieutili£ Jmeri£aa. 
and in .one sense successfully, f.or I have been able, by my 
methQds, tQ extract this magnetic .ore at comparatively 
small cost, and deliver frQm my mills pure Iron brick
lets. Yet I have n.ot been satisfied with the methQds ; 
and SQme months ag.o I decided tQ abandQn the 9ld 
meth.ods, and tQ undertake tQ d.o this wQrk by an en
tirely new system. I had SQme ten impQrtant details 
tQ master befQre I CQuid get a perfect machine, and I 
have already mastered eight .of them. Only two re-

Fig. 3 ,-END VIEW. 

SQme .of them needed help which was very CQstly. -main to be solved ; and when this wQrk is cQmplete, I 
That SQ far has been, I supPQse, my chief achievement. shall have, I think. a plant and mining privileges which 
It certainly was the first .one which made me inde will outrank the incandescent lamp as a cQmmercial 
pendent, and left me free tQ begin .other campaigns venture, certainly so far as I am myself conc.erned. 
withQut the necessity .of calling fQr .outside capital, .or Whatever the prQfits are, I shall myself cQntrQI them, 
of finding my inventiQn subjected tQ the mysteries .of as I have taken nQ capitalist in with me in this 
Wall Street manipulatiQn. " scheme. " 

The hiut contained in Mr. EdisQn's reference to Wall Mr. Edison was asked if he was willing t.o be more 
Street, and the mysteries .of fina.nciering which prevail explicit l'e$pecting th� inventiQn, but he declined t.o be. 
there, led naturally enQugh to' a questiQn as t.o Mr. further than to say : � ' When the machinery is dQne as 
Edison's future purpose with regard to capitalists, and I expect tQ develop it, it will be capable .of handling 
he sa.id : twenty th.ousand tons .of .ore a day with tWQ shifts .of 

" In my future campaigns I expect myself t.o control men, flve in a shift. That is tQ say, ten wQrkmen, 
abs.olutely such inventiQns as 
I make. I am nQw f.ortunate 
en.ough to have capital .of my 
.own, and that I shall use in 
these campaigns. The m.ost 
impQrtant .of the campaigns I 
have in mind is one in which 
I have n.ow been engaged f.or 
several years. I have IQng 
been satisfied that it was p.os
sible t.o invent an .ore c.oncen
trator which WQuid vastly 
simplify the prevailing meth
.ods .of extracting irQn from 
earth and rock, and which 
WQuid dQ it so much cheaper 
than thQse prQcesses as to 
c.ommand the market. Of 
CQurse I refer to magnetie 
iron .ore. SQme .of the New 
Jersey mQuntains c .o n t a i n  
practically i n e x h a u s t i  b l e  
stores .of this magnetic ore, 
but it has been expensive t.o 
mine. I was able t.o secure 
mining opti.ons UPQn nearly 
all these prQperties, and then 
I began the campaign of de
velQping an .ore cQncentrator 
which WQuld make these de
PQsits profitably available. 
This ir.on is unlike any other 
ir.on .ore. It takes fQur tQns 
.of the .ore tQ prQduce .one tQn 
.of pure iron, and yet I saw, 
SQme years ago, that if s.ome 
methQd .of extracting this .ore 
eQuId be devised, and the 
mines c.ontr.olled, an enQrm
.ously prQfitable b u s  i n e s s 
would be develQped, and yet 
a cheaper iron .ore-eheaper 
in its first cost-w.ould be put 
up.on the market. I w.orked 
very hard UPQn this problem, 

wQrking twenty hours a day in the aggregate, will be 
able tQ take this .ore, crush it, reduce the iron tQ ce
ment-like prop.ortiQns, extract it from the r.ock and 
earth, and make it int.o bricklets .of pure ir.on, and do 
it SQ cheaply that it will command the market f.or mag
netic ir.on." 

Mr. EdisQn, in speaking of this campaign, referred tQ 
it as thQugh it was practically finished ; and it was 
evident in the cQnversatiQn that already his mind turns 
t.o a new campaign, which he will take up as soon as 
his ir.on-Qre cQncentratQr is cQmplete and its wQrk can 
be left t.o cQmpetent subQrdinates. 

He was asked if he w.ould be willing to say what he 
had in his mind fQr the next campaign, and he replied : 
" Well, I think as soon as the .ore-c.oncentrating busi
ness is develQped and can take care .of itself, I shal l 
turn my attentiQn to .one of the greatest prQblems that 
I have ever thought .of SQlving, and that is, the direct 
cQntrol .of the energy which is stQred up in cQal, s.o that 
it may be empl.oyed with.out waste and at a very small 
margin of c.ost. Ninety per cent .of the energy that 
exists in cQal is nQW IQst in cQnverting it intQ PQ wer. 
It gQes off in heat thr.ough the chimneys .of bQiler 
rQQms. Y.ou perceive it when yQU step intQ a room 
where there is a furnace and b.oiler. It is als.o greatly 
wasted in the develQpment .of the latent heat which is 
created by the change fr.om water t.o steam. NQw that 
is an awful waste, and even a child can see that if this 
wastage can be saved, it will result in vastly cheapen
ing the CQst .of everything which is manufactured by 
electric .or steam PQwer. In fact, it will vastly cheapen 
the CQst .of all the necessaries and luxuries .of life, and 
I supp.ose the results WQuld be .of mightier influence 
UPQn civilizatiQn than the develQpment .of the steam 
engine and electricity have been. It will, in fallt, dQ 
away with steam engines and bQilers, and make the 
use .of steam power as much .of a traditiQn as the stage 
cQach nQW is. 

" It WQuid enable an ocean steamship .of twenty 
thQusand h.orse p.ower tQ cr.oss the .ocean faster than 
any .of the crack vessels nQW dQ, and require the burn
ing .of .only tw.o hundred and fifty tQns .of cQal instead 
.of three thQusand, which are nQW required, s.o that, .of 
c.ourse, the charges f.or freight and passenger fares 
WQuid be greatly reduced. It WQuid enQrmQusly lessen 
the cost .of manufacturing and .of traffic. It WQuid de
velQP the electric current directly frQm cQal, SQ that 
the cost .of steam engines and bQilers WQuld be elimi
nated. I have thQught .of this pr.oblem very much, 
and I have already my theQry .of the experiments, or 
some of them, which may be neeessary to devel.op this 
direct use .of all the power that is stQred in cQal. I can 
.only say now, that · the 'coal WQuld be put into a re
ceptacle, the agencies then applied which WQuld de
velQP its energy and save it all, and thrQugh t.his en
ergy electric power .of any degree desired could be fur

nished. Yes, it can be d.one ; 
I am sure .of that. Some .of 
the details I have already 
mastered, I think; at least, I 
am sure that I knQw the way 
tQ g.o tQ wQrk tQ master them. 
I believe that I shall make 
this my next campaign. It 
may be years befQre it is fin
ished, and it may nQt be L 
very IQng time." 

Mr. EdisQn I.oQks farther 
ahead than this campaign, 
fQr he said : " I  think it quite 
likely that I may try tQ de
velQP a plan fQr marine sig
naling. I have the idea al
ready pretty well f.ormulated 
in my mind. I shQuld use 
the well knQwn principle that 
water is a mQre perfect medi
um f.or carrying vibratiQns 
than air, and sh.ould develQP 
instrnments which may be 
carried uPQn sea-gQing ves
sels, by which they can trans
mit .or receive, through an 
internatiQnal cQde .of signals, 
repQrts within a radius .of say 
ten miles. 

Mr. Edison believes that 
ChicagQ is tQ bec.ome the 
Lond.on .of America early in 
the next century, while New 

. YQrk will be its LiverpoQI, 
and he is .of .opiniQn that very 
likely a ship canal may con� 
nect Chicag.o with tide water, 
so that it will itself beCome 
a great seaport . 

• • • 

*By E. J. Edwards, In J[cOlvf'tl'. THE WORLD'S COLUMBIAN EXPOSITION-TWElfTY HORSE POWER OIL BNGID. 

PARIS has 87,655 trees in it!! 
streets, and each tree repre
sents a cost to the city of £7 . 

. This makes, in round num
ben., £600, ()()() w.orth . .of trees 
in the streets. Maqaziflt, J1IlIe, 18118. Eig. 2.-VALVB GEAR Vn:W; 
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Exposition Notes. 

(Continued from page 19.) 

can be seen scattered about the grounds and buildings 
resting and eating lunch. In order to accommodate 
lunch parties, the Exposition has provided every con
venience for their comfort in the building under the 
charge of the Bureau of Public Comfort. In addition to 
the foregoing expenses, there is the cost of an occasional 
trip on the Intramural road, and there should be a few 
rides on the electric launches and also on the steam 
launches out into the lake, so as to secure a good view of 
the Exposition grounds from the water front. The ex
pense of these trips should not exceed $2. Then there 
are concessions of various sorts, some of which each 
visitor will want t.o indulge in according to his taste, the 
size of his purse and the amount of time at his disposal. 
But the entire cost of these to the visitor of a week 
should not exceed $5. All these estimates are based on 
actual experience, and to a person who is at all judici
ous they should be outside figures, so that the expense 
in itself for the seven days would cost $14. Going back 
and forth from the boarding place. to the Exposition 
would not cost over $2 at the most for the ordinary 
means of transportation. The round trip by boat is 
25 cts. , and this is a trip that should be taken because 
of the opportunity it affords of seeing the beauty of 
the Exposition grounds from the lake. The Illinois 
Central Railroad has a most excellent and efficient 
service, for which it charges only 10 cts. a trip, while 
the cable and elevated roads carry passengers to the 
grounds for a 5 ct. fare. 

If one will come into the grounds from the lake 
through that marvelous entrance which seems to 
revive to a college graduate what he imagined the en
trance to some of the ancient cities might have been, 
and sail into the lagoon on a gondola, he will get some 
impression of the vastness, the architectnral beauty, 
and completeness of this preparation, which it is im
possible to describe. Superlatives are unequal to the 
occasion. Then you must add to that the thirty 
buildings of the various States of the Union, which, 
in size and appointment, surpass the buildings of the 
different nations at the Paris Exposition. The illu
mination itself was worth a visit from New York. 

This Exposition will be of value to every visitor, ac
cording to the degree of intellectual or other cultiva
tion he brings with him, to a vail himself of the infi
nite number and variety of the objects presented to 
his gaze. The whole time that the display will be 
open, it will soon be discovered, cannot but be alto
gether insufficient to make anything like a minute 
inspection of the departments. Take, for example, 
the Art Palace. In that gorgeous structure there are 
not less than 8,073 exhibits, oue-half of which consist 
of pictures in oil and the other half of statuary, water 
colors, pastels, engravings, etchings, and pen and ink, 
charcoal, black and white, and other drawings-all of 
exceptional value. Surely one minute cannet be 
thought too long a time to devote to the study of each 
example. Yet such a brief time would amount to one 
hundred ang thirty-five hours, or twenty-two and one
half days of six hours each. 

The Japanese building, Hooden, as it is called, has 
been carefully reproduced at the Fair. It represents 
th e  architecture of three different epochs. The cen
tral portion belongs to the seventeenth century, the 
south wing to the fifteenth century, and the north 
wing to the eleventh century. The main structure has 
a double roof, sloping in graceful curves on four sides 
from a gabled over-roof. T wo striking features of the 
exterior decoration are weathercocks representing the 
bird hoo. They are cast in a metal called kodo, an 
alloy of gold and copper. In the principal portion 
are three large images of Buddha, carved in wood by 
the famous sculptor Jo Cho. Rich traceries of 
wondrous color adorn the ceiling, and their effect is 
intensified by the skillful introduction of precious 
stones. Walls and doors are overlaid with gold leaf. 
Panels containing either scenes from the paradise of 
Buddha or texts from the sacred books are disposed 
alternately as a decorative scheme. Western art may 
imitate but hardly equal this decorative work. The 
original edifice-the seat of the great house of Toku
gawa for nearly three hundred years-has had a most 
remarkable history. Although many destructive wars 
have occurred since its erection, yet the exquitdte de
corations remain snbstantially intact. 

A few days ago there was excitement near " Blarney 
Castle. " A box had arrived there, and soon there came 
a custom house oSicer with an invoice which called 
for " one Blarney stone." When the box was opened 
it was found to contain a fragment, weighing forty 
pounds, of the celebrated Blarney stone itself. That 
portion had been severed for many years, and was now 
loaned by the Irish anthorities to Lady Aberdeen. It 
must be returned when the Fair is over. According to 
the legend, Cormack Macarthy held the castle of 
Blarney in 1602, and concluded an armistice with 
Carew, the lord president, on condition of surrender
ing the fort to the English garrison. Day after day 
his lordship looked for the fulfillment of the terms.. but 
received nothing but protocols and soft I;lpeeches, till 
he became the laughing-stock of Elizabeth's ministers 

and the dupe of the lord of Blarney. Another legend 
has it that the stone is really a fairy, whose lover had 
been slain in battle. · Before having changed herself 
into stone, she obtained from the spiritual powers the 
wish that whoever kissed the stone might receive the 
ability to become a great talker. The fragment has 
been placed in position on the model Blarney Castle, 
but not quite in such a dangerous situation as in the 
original. 

Among the many articles of rare and curious 
make is a very delicate handkerchief among Queen 
Margherita's laces. It is valued at $30,000. Three 
different artists have wrought upon it during a period 
of not less than twenty years. It is so light that one 
is not conscious of it touching the hand if the eyes be 
shut, and it can be easily folded into a gold casket not 
larger than a Boston bean. 

It is said that a Scotsman who employs 4,000 French 
women near Paris making lace has sent a pair of cur
tains for a bay window. In the six months required 
for the making of these curtains two thousand differ
ent women worked on them. They are only three 
yards long ; but the cost was $6,000. This Scotsman 
has a $50,000 exhibit of laces, and h" came himself to 
superintend their effective hanging. 

Among the mineral curiosities there is a twelve ton 
lump of cannel coal sent from Lancashire, England, by 
the Wigan Junction Colliery. Pennsylvania has put 
up a pyramid of anthracite, ten feet square at the base 
and fifty-two feet high. It contains just one hundred 
tons. From George's Creek, Allegheny County, Md. , 
comes a lump of cannel coal 15 feet long, 4 feet wide, 
and 3 feet thick. The Roslyn lump from the State of 
Washington is the largest ever mined. It is 5 feet 
thick, 26 feet long, and weighs more than 50,000 
pounds. 

Mr. Gladstone has sent one of his axes for exhibition 
in the Forestry building. It is of fine steel, and is 
very sharp and heavy. As is very evident from the 
worn condition of the ash handle, the tool had done 
considerable service. So far as is known, this is the 
only instance of an ax having been permitted to pass 
out of the possession of the veteran British premier, 
and the principal members of the timber trade of the 
country appreciate highly the exceptional honor thus 
displayed to them and their craft. 

A CORNER OF THE PALACE OF MINES AND MINING. 

At the left of the westeru entrance to . this building 
is the Japanese exhibit-Japan's demonstration to the 
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in a conspicuous place : " Total yield of gold from 
placer fields from 1858 to 1893, $53,512, 652. The 
quartz veins from which this has been derived have 
not yet been worked. They offer fine field for inves
tigation. " 

The quartz is here in large masses, yellow enough to 
be suggestive. An immense pyramid of blocks in 
imitation of gold bullion is close at hand. " Am I to 
understand that this is real gold ?" said an earnest
faced woman to the attendant. 

" No, madam, we could not afford to have so much 
gold out of use," was the reply of the man with inflexi
ble features. 

" I told her I was sure' it couldn't be, but she knew it 
was ; so I just thought I'd ask." 

Very likely the attendant has been asked the same 
question so often that it has ceased to be amusing to 
him. 

Asbestos in large quantities is shown from both 
Quebec and Ontario. 

The Johns Asbestos Manufacturing Company has 
some of its machinery only a few feet away, where one 
can see the crude material changed into cloth and also 
see the various grades of paper made of it. The com
pany has had great demand for this for use in the Fair 
buildings, and in the temporary lodging houses, where 
it forms walls and ceiling. 

Ontario shows a fine display of mica sheets easily 
two and a half feet in diameter. Sperrylite is a newly 
discovered arsenide of platinum. It .  is a yellow dust
like powder found in pockets and assays fifteen ounces 
to a ton of platinum. Small quantities of gold, osmium 
and iridium are also found in it. The name of the ore 
is derived from its discoverer, a Mr. Sperry. Near by 
is a quantity of black, slaty ore which also contains a 
small per cent of platinum, supposed to be in paying 
quantities, but not yet developed. 

Nickel derived from pyrrhotite and chalcopyrite is 
shown in every stage of its reduction from the ore, 
and large photographs of the processes are to be seen. 

Apatite is shown in every state-- magnificent crys
tals, too fine for any place but a cabinet, and the 
amorphous masses fit to be ground for a fertilizer. 
Quantities of steatite and graphite are here, and very 
rich serpentine. The beautiful serpentine vase was 
made at the Canadian Granite Works, at Ottawa. 

The New Rockland Slate Company, of Montreal, 
would have us believe that no well appointed city 
house can afford to be without their slate wash tubs, 
made so that the front of the tub forms the wash 

world that western scientific methods have been board. 
adopted. SJl6cimens of her rich� are shown-gneiss, Nova Scotia shows a variety of building stones, 
sandstone, clay, lava, granite, an beautifully arranged quantities of red and brown hematite, and a tempting 
in series of graduated test tubes to show a mechanical display of gold-bearing quartz. 
aualysis. At one end of the series the " mother rock " New Brunswick has sent red granite, in column and 
in a mass, at the other a tube containing the soil, the monument. Gypsum forms a part of the exhibit 
intervening tubes, from six to twelve or so in number, from this province in its native condition and reduced 
showing , the degrees of disintegration. This is the to plaster of Paris. 
work of the Imperial Geological Survey. So are the Next to the Canadian section is the Australian. In 
remarkably beautiful colored geological maps on the this, one feels that gold is not only widely distributed, 
walls. They show the strata, mineral deposits, etc. , of but must be very abundant. It is shown in nuggets, 
the islands. The attendant told me that they were strings, grains, octahedra, and embedded in the quartz. 
executed at the Tokio University. Beside them hang But most interesting are the specimens of good sized, 
series of photographs of the mining processes. They, irregular masses, separated from the quartz by the ac
too, are clear and most carefully made. Ingots of cop- tion of hydrofluoric acid. Why does this not ' suggest 
per aud antimony are displayed. The specimens of the opening of a great industry in Greenland in cryo
stibnite are not finer than those in the Natural History lite ? Australia shows immense circular piles of ingots 
Museum in New York, but they are so immerous that of copper and tin, the latter trimmed with ribbons and 
one realizes that the magnificent crystals are not rare rosettes of tin. 
in Japan. Iron ores are represented, chiefly by hema- In the South African section blue asbestos is to be 
tite, marcasite, and pyrite. Anthracite and cannel seen, about the color of lazulite. The principal attrac
coal are shown in small masses. Graphite crucibles tions in this exhibit are, first, the machinery (which is 
range from one of the capacity of a pint to those of in operation from two to four in the afternoon) for 
very large size, of fully twice the capacity of those used crushing the diamond-bearing rock, washing the fine 
at the Brooklyn Chrome Steel Works in the manufac- particles, and separating the gems; and second, the 
ture of steel. Table salt is displayed in bags and glass sturdy Africans who operate it. They look as if they 
jars. In the latter some of it is in ornamented disks, had just come from a kraal. Nowhere have I seen the 
as if run in a mould. crowd so dense and eager as about this exhibit. 

Beautiful specimens of native sulphur are in the 
cases, and on the floor are two masses of " roll brim-
stone," not less than four feet in length. Among the 
minerals shown the specimens of rhodonite, beryl, and 
amethyst are notable. One case is filled with white 
topazes. The display, so far as I have spoken of it, 
might have been arranged anywhere in our own coun
try. The object which is characteristic and national 
is a miniature mountain. N ear the summit is a tiuy 
temple, steps cut to it from the foot, and tlittle flags 
placed at intervals on the way up. 

This is all the casual visitor sees.. but to one who has 
made the acquaintance of the gentlemanly Japanese 
in attendance, the mountain is opened. Within are 

A.n Ertc8I!IOB Medal. 

A medal commeJUorating the life and services of the 
late Capt. John Ericsson has been presented by the 
Swedish government to Col. W. C. Church, editor and 
proprietor of The Army and Navy Journal, New 
York, with whom was left Ericsson's private and busi
ness papers.. and who has written a biography of the 
great inventor. The medal is of silver, and beautifully 
executed, there being on the obverse a ' medallion head 
of Ericsson and on the reverse a monitor under steam, 
with Latin inscriptions describing Ericsson as " skilled 
in the mechanic arts and wise in war." 

four galleries showing every step of the process of • ' . '  • 

mining copper. It is alive with Liliputian figures in INVENTION is sometimes thought to have reached 
everY possible position. The ore is lowered in buckets, its limit, but of the energy in a pound of coal when 
arranged on pulleys run by windlasses. The smelting burned, some one has calculated that only 1 per cent is 
pots are in the lowest gallery, and a tiny figure holds used in moving a passenger and only one-half of 1 per 
a book the size of my little finger nail, in which he cent �n incandescent electric lighting. The rest goes 
makes his record of the assay. It is but a step from in friction and waste. The problem of" the next century 
the Japanese exhibit into that of the Canadian is going to be the saving of this wasted 99 or 99% per

' 

provinces. It is evident they have felt that this cent, just as the problem of the last century has been 
is a valuable opportunity to show their neighbors to secure the use of 1 per cent which moves trains and 
their minera,l resources. British Columbia announces I the � per cent which makes an electric light. 
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Metal Ties In Mexleo. 

According to Engineer .John Birkinbine, the Mexican 
Railroad has now some 150 miles of track, including 
the Pachuca branch, laid with steel ties which weigh 
124 pounds each, or 126 pounds with the two key bolts. 
These ties are 8 feet 3 inches long, rolled so as to have 
a longitUdinal web, and have clips for holding the rails 
formed by cutting slots out near either end of the 
sleeper and bending Up the steel. The first metal ties 
of crude design were placed on this road fourteen years 
ago. On the Inter-Oceanic Railroad, some 50 miles had 
been laid with " pot " sleepers, an English monstrosity, 
consisting of two cast iron dishes oval in form, which 
were inverted in the ballast and connected together by 
wrought iron bars, the railij being keyed to the pots. 
About one-fourth of these have been replaced by steel 
sleepers, and further replacement is made as rapidly as 
finances permit. The steel sleepers now used are 6 feet 
long, weigh 90 pounds each, and have near the ends 
square bolt holes, but no clips. These nest nicely for 
shipping, and cost $1 gold per sleeper, delivered at 
Vera Cruz. Wooden ties, 8 feet X 6 inches X 6 inches, 
cost in the vicinity of Pueblo and Mexico 6S cents for 
pine and 95 cents for oak ; therefore, at the present ex
change, the pine ties cost in gold 42 cents and the oak 
ties 64 cents each. As railroad supplies pay no duty, 
the expense for steel ties is, therefore, not greatly in 
excess of wood. On the Southern Railroad (3 foot 
gauge), steel ties 8 feet long, weighing 110 pounds, are 
used. 

• • • • • 
TH:E WART HOG, OR VLACKE VARE. 

This is a new arrival at the Zoological Gardens. The 
wart hog, or vlacke vark, or Ethiopian wart hog (P. 
LEthiopicus), is a native of Southern Africa. This spe
cies differs from his brother from North Africa (lEtians 
wart hog), inasmuch that his warts at the 
side of his face are larger ; in fact, he is a 
more formidable animal, his tusks, when 
full-grown, reaching eight inches in length. 
The animal lives entirely on roots. The 
color of this hog is gray, with dark mane, 
and hair sparsely scatt,ered over the body. 
When chased, Gordon Cumming says, he 
presents a most ludicrous appearance on 
account of his short neck, being unable to 
look round, and naturally anxious to see if 
his pursuers are gaining upon him, he is 
obliged to lift his snout well in the air, so as 
to look over his shoulder, and with that, 
and his tail, when running, stiff and up
right. he has a most ab8urd look. - The above 
sportsman also says the animal is not devoid 
of sagacity.-'Black and White. 

Do Doetortl Spread Contagion ' 

The surgeon and the obstetrician utilize 
the means that experiment and observation 
have proved necessary to render their work 
aseptic. In case of the entrance of disease 
germs, they take prompt means · to destroy 
them, or to neutralize their effects. It be-
hooves us, who practice among children suffer.ng 
from contagious diseases, to inquire if we are equally 
careful. 

The surgeon about to open an abdominal cavity 
removes all possible sources of infection from his 
patient's person and environment, and goes to his 
work with clean linen and clean hands. Do we do 
likewise ? 

Some time ago a prominent operator sent me an 
invitation to witness an abdominal section, adding in 
his note, "Provided you have not visited a case of scar
let fever or other contagious disease during the last 
twenty-four hours." I could not but think, if:such 
precaution is necessary to insure the safety of this 
patient; what :are the risks to the little children that I 
shall visit after seeing the case of scarlet fever or other 
contagious disease, and whose systems are fertile soils 
for the poison to develop it ? 

The danger of such conveyance is great, as physi
cians with large family practice know, and many, like 
myself, have been taught the lesson by sad experience. 
I can recall several instances in which the children of 
physicians have fal!en victims to scarlet fever and 
diphtheria, the cause being clearly traced to disease 
brought home by their fathers. 

Let me illustrate this danger by a description of a 
physician's visit to a case of diphtheria. The doctor 
enters the house, removes his hat, overcoat and gloves, 
and is shown into the room containing the patient, 
and comes into direct contact with the atmosphere 
loaded with the germs of the disease. His hair, 
woolen clothing, hands, etc., must more or less absorb 
the poison, in his stay of about fifteen minutes. 
What does he then do? He replaces his overcoat, care
fully buttoning it up, as if to keep as many of the germs 
as possible warm and well protected. He puts on his 
hat as he crosses the threshold, jumps into his car
riage, covers himself with robes, and drives to his nen 
patient ; enters, takes otT his hat and coat, and wo to 
anY little ones who live in that house I The dootor 
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has probably that with him which will more likely kin 
than cure. 

What should be done to diminish this danger ? Stay 
no longer in a house containing a contagious disease 
than is absolutely necessary. Don't remove your hat 
or unbutton your coat in that house. After examin
ing the patient go down stairs, preferably at an open 
door or window, and give directions for treatment. 
The family of the patient will respect you for the care 
you exercise when you explain the reason. Drive 
without covering with robes to your next patient, and 
be sure that patient is not a child. Never allow a 
messenger from a case of contagious disease to call or 
wait for you in your office. Instruct him to bring 
written messages and leave them at your door. If the 
messenger wishes to-speak to you, tell him to wait 
outside your office and ask the servant to call you to 
the door. 

I have more than once been startled on entering my 
office to see a man or woman whom I knew had been 
constantly for days and nights nursing a bad case of 
diphtheria., sitting complacently alongside of two or 
three children, all waiting to see me. On several 
occasions mothers have brought children, suffering 
from severe attacks of diphtheria., to my office and 
waited to see me. 

When you come home from a case of contagious 
disease, besides washing your hands, face and head 
with soap and water, hang up your hat and coat in 
the air, and put on a fresh coat. 

I did this some time ago and forgot to bring them in 
when I went to bed. It rained hard aU night-but 
better lose a hat and coat than a patient. 

If you return late at night from a case of contagious 
disease, besides washing, undress before going into 
the room where your children are. Keep your own 

THE WART HOG. 

children out of your office, and do not take them in 
the carriage. with you when visiting patients. How 
do you know but some of your calls may be upon 
those with contagious diseases ? 

Our board of health instructs us, in cases of contagi
ous diseases, to forbid the children of the household 
to attend school or other places of public resort. This 
is a wise precaution, and the doctor, when he has been 
in contact with contagious disease, shQuld, so far as 
possible, follow the advice given to the children. 

We are told that familiarity with crime leads us 
to endure it. Likewise familiarity with contagious 
disease is likely to make us at times careless in using 
the means necessary to prevent its spread. Physicians 
are but mortals, and while as a body they are con
scientious in the discharge of their duties, candor 
compels me to confess that they are not at all times 
as careful as they should be.-Dr. JohfJ, Graham, in 
Phila. Medical News. 

• a . ,  .. 
The PnrtAeatloD oC Water. 

The drought happily appears to be coming to an 
end, but the welcome showers of rain must be con
tinued for some time if our stock of water is to be ade
quately replenished. In the meantime, the water sup
plied for domestic use must necessarily have become 
less and less pure and the impurities which pollute 
the streams less attenuated. The increased propor
tion of suspended and dissolved impurities which are 
presented to the sand filters must greatly impede the 
filtering process, and if this process is hastened-and 
we cannot doubt but tha.t the temptation must occur 
to do this-inadequate treatment results and water 
un:flt for drinking purposes may be distributed in the 
maiWl. A continued season of dry weather is espe
cially & time at which very careful regard to the treat
ment of -.rater for drinking purposes should be given. 

The puriAaation of wa.ter supplied to the consumer's 
hOWMl, be lit � the pump or the main, m$y be ef
fected- �y and eftlciently if he will only e%el"-

cise ordinary care and judgment in regard to the use 
of filters or to other treatment of the water. Water 
may be made fit for drinking by three processes : 1, 
treatment by precipitation ; 2, by filtration ; and 3. 
by boiling. In some cases it is advisable to combine 
the effects of two or more courses of treatment. The 
latter process (boiling), though of course efficient,is not 
popular, because the water is rendered _ tasteless and 
insipid by withdrawal of the gases, chiefly oxygen and 
nitrogen, and part of the mineral salts in solution. 
Treatment by filtration !s largely in vogue because it 
it simple and convenient. It is well known. and it is 
to be feared that it occurs in many instances, that fil
tration may render the water much less pure. A word 
therefore with regard to the choice and management 
of filters. The best and most effective filtering ma
terials are those which not only remove organisms, 
matters in suspension, or even soluble matters, but 
which exert an oxidizing action upon the organic con
tents of the water and an aerating action upon

'
the 

water itself. Such agents are well burnt animal char
coal, spongy iron, magnetic iron, polarite and coke. 
For the mere removal of organisms, filtration through 
kie!t'1guhr and biscuit porcelain is effectual. 

Animal charcoal has grown into disrepute owing to 
the observation that the organic constituents of water 
in long contact with it decompose more rapidly than 
they otherwise would do, a fact which is probably ac
counted for by the presence in the charcoal of calcium 
phosphate, a material which favors the growth and de· 
velopment of low forms of life. If properly cleansed and 
frequently renewed, however, animal charcoal exerts a 
marked purifying as well as aerating effect upon im
pure water. Whatever medium is used, every part of 
the filter should be easily got at for the purpose of 
cleansing or for the renewal of the filtering material. 

We have repeatedly drawn attention to the 
investigations of Dr. Percy Frankland upon 
the action of filtering agents, whose experi
ments showed that well carbonized coke 
was one of the best filtering materials that 
could be used. It is cheap, can be easily 
renewed, and effects the removal of organ
isms better than any other material experi
mented with. A drawback to its use is the 
long preliminary washing it req uires be
fore the water becomes clear, owing to the 
presence in its multiple pores of tarry matters 
derived in the distillation of the coal. When 
foul it is still available of course for use as 
fuel. A common barrel of eighteen gallons 
capacity provided with a false bottom and 
filled with layers of respectively :flne. me
dium, and coarse pieces of coke, the latter 
at the top, has, in our own experience, 
answered admirably. 

Puri:flcation by means of precipitating 
agents has recently been the subject of con
siderable investigation, and the purifying 
etTects of this treatment, both as regards the 
removal of organisms and of suspended or 
dissolved matter, are surprising. Purifica
tion by this means is best accomplished by 

the use of alum. This substance (two or more grains 
to the gallon will suffice) is decomposed with the form
ation of a fiocculent precipitate (hydrate of alumina, 
AI.O.), which rapidly settles and carries down all sus
pended matter as well as a large proportion of dissolv
ed organic matter. The precipitation is further attend
ed with a very large if not complete reduction in the 
number of micro-organisms present. In response to 
inquiries that have reached us from numerous cor
respondents, we strongly recommend this treatment in 
lieu of boiling, preliminary to passing the water through 
a filtering medium of well known purifying powers, 
such as those we have enumerated. One of the best is, 
as we have already said, coke. The addition of alum 
does not interfere with the normal taste of the water, is 
itself eliminated as alumina in the sediment, removes 
some of the lime, and, above all, does not de-aerate 
the water as in the boiling process. By first precipi
tating, therefore, in the way suggested, and then filter
ing security is made doubly secure, and the water so 
treated. which should not be insipid, may be consumed 

ith confidence. 
It may be added that tartaric acid or citric acid has 

been found to be delltructive to disease-producing or
ganisms, notably the bacilli of cholera, and an ingen
ious filter has been constructed in which tartaric acid 
is first dissolved in the :water and then neutralized and 
removed as caleium tartrate by means of chalk. At 
the same time the chalk yields carbonic acid to the 
water, which is thereby agreeably aerated.-Lancet. 

• I • • • 
ONE of the rooms of the Press Bureau, at the 

Chicago Exposition, has its walls entirely papered with 
title pages of leading publications from all over the 
world. These publications include daily papers, re
ligious and trade papers, magazines, etc. . A central 
feature on this wall is the title page of the SCIENTIFIC 
AMEmCAN. Every nation and nearly every colony in 
every part of the world is represented. The effect of 
this method of papering is remarkably good. 
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RECENTLY PATENTED INVENTIONS. .. tepecially designed for heating water for use in connec-

Electrical. 
tion with soda water fountains, or for facilitating the 
making of hot drinks. It comprises a shell with hollow 

AUTOMATIC WEIGHING S C A L  E. - heads connected by tubes, with steam supply and return 
Charles F. Wood, Richmond, Va. Combined with a pipes for heating the water in the shell, and a return 
hopper �having a door and a scale beam is an electro- pipe is also counected with the faucet for drawing the 
magnet with circuit arranged to lift the door by the con- hot water, whereby all water risiug and cooling in the 
tact of the scale beam, the magnet being movable to pipe will be returned, and only hot water drawn. 

ARTIFICIAL CLAW FOR FUR TRIM
MINGs.-Abraham and James Jacobson, New York City. 
The invention comprises a plate having rigid claws sim
ulating natural claws projecting from the fur, a strengtb
ening of the fur at the paw being effected by means of 
the plate, thereby increasing its durability and preserv
ing its appearance, while effecting a saving of time and 
labor in the attachment of the claws. 

follow the beam and lift the door by mechanical as well BASKET GRATE.-Erick .T. .T ahnson, as electrical action, there being also a movable reCeptacle 
and a bag holder, with transfer funnel, supporting lever Chicago, ill. This grate has openings below which are 

and operating magnet, to transfer the contents of the arranged sliding racking grates, connected together for 
weighing receptacle to the bag. The improvement is simultaneous operation. A central grate section Is 
especially designed to facilitate putting up (in packages mounted to turn in one of the openings, and connected 
a small quantity of seed or other loose merchandise, with the sliding racking grates below the other openings. 
doing the work quickly and accurately, and giving to The grate is very effective in operation and is more es-

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

each package a uniform weight. pecially designed for use in 1Ireplaces. 

ROADl VEHICLE.--.Tohn W. Moakler, �ETALLI? SOL� AND HEEL �L�TES •
. 
-

NEW BOOKS AND PUBLICATIONS. 

THE WHITE CITY BY LAKE MICHIGAN. 
A souvenir in albertype. 31 photo. 
views. 12mo. New York: A. 
Wittemann. 1893. Price 50 cents. Denver, Col. This is a vehicle adapted to be propelled Fe�and Da"',Son, Rich�ond, Va. This mvention 

by storage battery or other generator of electricity, a �roV1des a machme for cuttmg these plates from a con
series of storage batteries being connected to a regulator ' tinuous sheet or band, the �tes being cut and formed 
and switch below the vehicle seat, b hich the t .. at one operation. The machine has a fixed cutter and a 

may be properly directed to the m�:r. The �=:_ fix: head !"IOCk,t
i
the �tter h�ving I?rong-f0=;mg dies, 

ment consists mainly in the application of a worm w e a reclproca ng p unger e havmg a ?utting �dge 
screw fastened directly on the shaft of the armat opposes the fixed cutter, and . lateral extending portions 

motor, which saves power and simplifies the co��� are adapted to lap the 1Ixed forming dies. 

This little albnm is wortby of a large sale. The thirty
one albertypes are soft and artistic. We quote from the 
publisher's circular : " These views were taken on the 
spot quite recently, and. the collection is sold at fifty 
cents." 

tion. FIRE ESCAPE. -Gothard Lowenstein, 
LIGHTING SYSTEM. -Charles L. Morey, Brooklyn, N. Y. A drum to be located on a building 

Centralia, ill. In the door casing, according to this in- carries a 1Iexible ladder, with a locking device by which 
vention, Is arranged a casing containing an electric lamp, it may be released from within the building, while con
a push button sliding in the casing being adapted to nected with the ladder are pivoted prop pieces which fall 
close the circuit and light the lamp. The improvement into place when the ladder is let down for use, rendering 
constitutes a simple form of door attachment designed the ladder stable, so that it will afford a safe means of 
to afford sn1licient light to enable one to select the descent. Means are provided for housing the ladder 
proper key, at the same time Illnnlinating the door lock wrapped on the drum, so that it may be very readily and 
to facilitate Jlnding the keyhole. conveniently brought into service. 

-- I  HOSE STRAP FASTENER.-Bernard W. 
Ralh"ay Appliances. 

CAR COUPLING.-.Tames H. Swindell, 
ReIdsville, Ga. This coupling comprises a novel form 
of latch and cover plate 1Itted on the drawhead with 
pin openings for the coupling pin and a connected guide 
arm coinciding with those of the drawhead, and the 
latch is connected with a spring. The longitudinal 
movement of ithe drawheads in bumping togetherj is 
designed to operate the devices supporting the pin and 
the link holder, the released piu then falling to com
plete the coupling. The device will readily couple cars 
of different heights, the coupling in all cases being auto
matically effected. 

Agricultural. 

McKenzie, San Diego, Cal. This is a double lever-like 
tool for applying and securing wire straps or ties to 
garden and other hose, to. unite the hose to the coup
lings. The device saves wire and the brazing of the 
ends of the wire fastener together, with the consequent 
liability of the strap to break at the points where it is 
brazed together, and the fastener is readily adaptable to 
hose of different thickness or diameter. 

HOSE BAND.-Isaac St. C. Goldman, 
Los Angeles, Cal. This is an improvement in hands 
adapted to be fasteued to a hose to bind the hose upon tbe 
spindle of a coupling or other attachment to which the 
hose is to be fastened. It comprises a 1Iexible body bav
ing parallel wire members, with a curved lever at one 
end, and may be qnickly applied without the use of any 
special tools, and adjusted to 1It hose of different sizes. 

ANLEITUNG ZUR PHOTOGRAPHIE FUR 
ANFANGER. G. Pizzighelli. Fifth 
edition. Halle an der Saale, Ger
many : Wilhelm Knapp. 1893. 142 
woodcuts, 254 pages. 

This interesting little volume treats iu a very popular 
manner the various subjects relating to photography and 
is more especially intended for amateurs and beginners. 
On the hand of a large number of illustrations and excel
lent test it will not fall to readily initiate the beginner 
into the wonderful mysteries of photography. The 
volume contains excellent formnlas, both for the be
ginner and professional photographer. 
DER NORD-OSTSEE KANAL. By C. 

Beseke. Kiel and Leipzig, Germany: 
Lipsius & Fischer. ' 1893. Three 
charts, tables, and graphic illustra
tions. 148 pages text. 

The little volume treats the gigantic enterprise of con
necting the Baltic with the North Sea by a maritime 
canal undertaken and almoat completed by the Gennan 
government. Maps showing the general construction and 
location of the canal are given, together with a history of 
the building and expenses of the canal, also its importance 
for commercial and. war purposes. 
;::i'r Any of the above books may be pnrchase4 throngh 
this office. Send for new book catalogue just pub
lished. MUNN & Co., 361 Broadway, New York. SULKY PLOW.-.Toseph Willmann, New 

Braunfels, Texas. According to this invention a plow 
block Is clipped to and 1Itted to slide upon the axle, the 
plow beam being secured to the block, Iwhile a lever 
pivoted for movemeut transversely of the sulkY has 
link connections with the plow block. The mechanism 
Is capable of a,tachment to any form of wheeled plow, 
and by its means the plow may be shifted laterally by 
the driver during tbe act of plowing to change the cut 
or avoid obstructions, etc. 

Its operating lever exerts a progressive and increasing '!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

nl.cellaneou •• 
BALLOT REGISTERING DEVICE.-Ur

ban G. Des, Wellston, Mo. This improvement is de
lJigned fur use in connection with a ticket conforming 
with the Australian ballot, the size of the ticket being 
such tbat it 1Its snugly in a pocket or recess of the voting 
machine,. where it is placed after the voter bas punched 
holes opposite the names of the candidates for which 
he does not desire to vote. The machine bas register
Ing wheels and pins arranged for mutilating the ticket 
In such a way that it may be mechanically counted, ac
curately registering the voj;es and exhibiting the number 
of ballots cast, so that the vote may be ascertained at 
auy time. 

UMBRELLA AND C A N E  HOLDER.
Heinrich Egberta, Bremen, Germany. This improve
ment comprises three connected and co-operating parts
a plate having recesses to receive the umbrella handles, 
canes, etc., cruciform rotatable devices pivoted adjacent 
to the recesses and projecting into them as they rotate, 
and spring pawls or detents that engage the arms of the 
devices. . To hold the umbrella or other article, the lower 
end is placed in the trough at the bottom and the upper 
end pushed into one of the recesses, thus swinging one 
arm of a cruciform piece out of the way, aud causing 
another one to swing into its place to properly secure 
tbe umbrella. 

PHOTOGRAPH HOLDER.-Dion T. El
mer, Monroe, Mich. A 1Iat slotted brace bas one end 
formed Into an eyelet, and a rod pivoted between the 
members of the brace is adapted to lIe within the slot, 
the rod having hooks at its opposite ends to engage a 
card. The improvement forms a very cheap and simple 
'device to advantageously hold and display a photograph 
or other card, and it may also be used as an easel, or to 
hang a card or photograph upon the wall, while it may 
be folded fiat in small space, admitting of being sent 
conveniently through the mail. 

TRUNK LocK.-William .T. Davis, Char
lotte, IN. 10. This Is an improvement in trunk, box or 
vaIlse faste!lings, in which the main lock coacts with 
other attachments to effect a locking adjustment when 
the main lock is operated. By means of the improved 
lock a trunk lid may be locked at three different points 'or the improvement may be applied to secure the hinged 
�d folding portions of a valise together, locking them at 
three points, and requiring the main lock to be unlocked �d hasp pIeces vibrated therefrom to release the supple
�ntary loCks near the ends of the receptacle. 

WBIGHING SCALE.-.Tohn .T. Hickey, 
'few York City. ThIs invention relates to an apparatus 
or weighing liqnids, comprising a platform supported 
tIl a vertieally sllding carrier and a counterbalancing 
ever carrying at one end the carrier and at its other end 
relghtB, each Je}lrB8eIlting a certain predetermined mea
lire. The apparatus Is simple and durable, and is ar
anged to au,tomat!cal1y and accurately weigh any desired 
",easDre ot a liquid, according 88 the weights are placed. 
I W A T E R  H E A T I N G  APPARATUS,
Wolph Schier, ChIcago, ill. ThIs Is au apparatus more 

strain upou the band as It is tightened, the arrange
inent being such that the mere operation of the lever 
and bending of the fastening strap serves to bind the 
band in place, so that an auxiliary fastening is not 
necessary. 

CHAIN OR CABLE GRlp. -GiIbert Gag
noniPincher Creek, Canada. Combined with two levers 
loosely conuected at one end, and loosely connected with 
two intervening grip blocks, are two link bars shAclded 
to the otber end of the levers and in turn connected to
gether at opposing ends. The device may be quickly 
conuected with the towing end of a logging chain or 
cable, and fnrnlshes means for the ready connection 
therewith of a traction motor or a team of draught ani
mals, for the sllding movement of the logs ""any direc-
tion. .", 

FENCE BUILDING MACHINE.-Benja
min o. Jobnson, College Hill, Miss. This is a aimple 
and durable machine, designed to do its work quickly, 
and that does not need skilled labor to operate.it. It can 
be readily transported from place to place, aud separates 
the wire strands to receive pickets, and twists or closes 
the strands around the pickets, to hold them 1Irmly in 
the desired position. The construction is such that the 
strands of wire adapted to support the pickets are under 
constant and uniform tension while the machine is in 
operation. 

FENCE.-.Tohn T. Patton, HigJIand, 
Ohio. This Is a fence made mainly of wire,"'the in

vention providing means whereby the saggiog "'of the 
fence may be prevented, while the wires may be quickly, 
conveniently, and effectually stretched and held under 
tension by a connected stretcbing device until they are 
secured in position. 

WIRE STRETCHER.-George B. Steen, 
Ionia, Kan888. This device consists of . an elongated 
body slotted at one end and proVided with a handle at 
the other, a clevis being journaled on the body, and there 
being a ratchet connection between the clevis and the 
body. It is an extremely chllBP and simple device, easily 
operated, and not readily weAring out, and it will effec
tually stretch a wire up to the post to which the stretcher 
Is attached and hold the wire until it is fastened. 

THILL COUPLING.-Alonzo P. Dodge, 
Huntington, N. Y. The axle clip of this coupling has 
on its under side a forwardly extending lug haviug in its 
inner side a socket entered by a knuckle or crank on the 
thili iron, a bolt with a web at its headed end passing 
through the knuckle and the lug of the clip. The device 
is very cheap and simple, facilitates the ready attachiug 
or detaching of the thills, and the construction Is such 
that there will be practically no wear on the coupling 
bolt, and the parts cannot become accidentally displaced. 

SAFETY SNAP HooK.-Alfred .T. Sloan, 
Clyde, N. Y. This is an adjustable spring-jawed frame, 
between the jaws of which is pivoted a hook bar, the 
body of the hook and free ends of the frame limbs having 
a peculiar conformation that adapts them for efficient 
service as a snap hook, while provision Is made to lock 
the hook bar in closed adjustment when this Is desired. 

WIRE STAND.-William Kadlctz and 
Robert B. Stocker, Lemhi Agency, Idaho. This stand 
bas a vertical body portion formed of parallel strands of 
wire, branching at their lower ends, where they are bent 
inward to form feet, wbile 1J1ey also branch at their up
per ends and terminate in. eyes carrying suspending 
rings. A cheap, strong, and convenient stand may thus 
be lIUIde, especially adapted for lIIIe u a wll/illitaDd. 
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(5160) W. MeG. asks : 1. What can I 
use in stove reservoir pipes that are used to heat water for 
a bath room,to prevent lime from gathering in the pipes ? 
A. Strong caustic soda solution boiled in the pipee will 
loosen the scale, which may be washed out. If you 
can take the pipes apart, a sulphuric acid wash may 
break up the scale, and then wash out. 2. Can you give 
me plans to build a cheap Bell telephone ? Can I use a 
battery with it ? If so, what is tbe best way to construct 
it ? A. See SCIENTIFIO AMERICAN SUPPLEMENT, No. 
142, for complete fnll sized drawiug of a working tele
phone, 10 cents mailed. 

(5161) .T. A. S. asks : 1. What are the 
ingredients of rubber paint and what are its advantages, 
if any ? Is it durable ? A. Rubber paintlis made by ma
cerating rubber in any of the solvents until it bas a 
pasty consistency; next dissolving in linseed oil until the 
solvent is evaporated, then mixing by grinding, a suita
ble quantity of pigment. This paint . Is said to be dura
ble. 2. Is there any practical electric motor run by a 
battery that would be a success in the hands of users of 
small power who know nothing about electricity, and 
how about the cost of running same ? I see it Is pro
posed to rnn,.sewing machines, corn shellers, washing 
machines, etc. Can it be done cheaply ? A. Electric 
motors driven by prinlary batteries are generally un
satisfactory, owing to the trouble and expense attend
ing the maintenance of the battery. 3. How is Portland 
cement made? A. See SUPPLEMENTS 405, 386, 84, 901, 

231. 

, (5162) F. P. H. asks : Is there anything 
I. can use instead of borax to braze cast iron ? I get 
quite a number of small cast cog wheels to repair; some 
times some of the cogs are broken and it would help me 
wonderfully to be able to braze them in, instead of dove
tailing. A. For brazing cast iron use copper instead of 
brass. Borax for 1Inx. 

(5163) L. C . .T. asks how to straighten 
hardened steel. A. In hardening and tempering tools 
they sometimes spring, to the great annoyance of the 
workmen, and not seldom the tool is I eheated and re
hardened. In most cases this may be avoided. To 
straighten a piece of steel already heated and tempered, 
heat it lightly-not enough to draw the temper-and it 
may be straightened by blows from a hammer, if the 

character of the tool will admit of such treatment, or, 88 
in case of a tap, it may be straightened by a heavy mal· 
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let on a bard wood block. Although the steel when cold 
would break like glass with this treatment, when slightly 
warmed it will yield to moderately heavy blows nnin

jmed. 
(5164) W. S. writes : 1. I hear that it 

costs $2 a day to take cameras into the World's Fair 
grounds. Is that true ' A. Yes. 2. Do they allow a 
camera taking a picture over 4X5 in the grouuds , A. 
They do not, except in the case of photographers repre
senting illUBtrated journals. Such photographers mnst 
obtaina special permit from the official photographe�. 8. 
How many caustic potash batteries would It take to ran 
a 34 horse power electric motor. Cell contains 2 copper 
plates 4 X5 inches. and 1 zinc plate 4X5 inches. Batteries 
to be coupled up like a bichromate plunge battery. A. 
It will probably requIre not less than 20 cells. 4. What 
size wire would it be necessary to wind the motor to 
adapt it to the caustic potash battery , A. No. 20 wire 
will probably be about rlght. The motor should bave a 
resistance of from 20 to 30 ohms, depending upon the 
manner in which the battery is connected up. 5. Does 
the battery make more fumes than the bichromate cell , 
A. No. 6. How many hoars will a bichromate plunge 
battery work 6 cells, size of plates 1� inch by 4 iuches , 
Will it work a motor for 5 holU'B ,P What is the voltage 
and amperage ' A. 5 to 6 hoars. The E. M. F. of each 
cell is 2 volts. The amperage depends upon the reslst
ance in the circnit. 

',itutifi, �mtri'I" 
or window glass thatwill retain the electricity. What kind cable, cbaln. G.  Llndenthal . . . . . . . . . . . . . . . . . . . . . . . . .. 1iOQ,26'l Joint. See Rail jOint. 

h pared will th , A cable protector. A. W. Lackey . . . . . . . . . . . . . . . . . . . . . .  1iOO,399 Knitted garment and making same. W. �. 
�!:::�: P�glass is aa::.:cto: ���City: 

Cal��'lfv�1%�f.f.�: .����� .�.�.��. �������: liOO,314 KnIY;I!��a;'iiine:E: J: FraiiCi'::::::: ':::::::::: : : :  � 
Camera. See Photoarapblc camera. Knitting machine, automatic rib, McMichael & although a very poor one. The glass jar shonld be very Can lUling machine. 'Rowland & Helm. . . . . . . .  . . . . . Wildman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.161 

thoroughly dried and varnished with shenac before being 8: ��:;: ¥. 'f.: �O:l::D::::::::::::::::::. :::::::::.: Knli�I������. ����������i.�. �����: liOO,lZI coated with tinfoil. Car coupling. W. S. Jennings. . . . . . . . . . . . . . . . . . . . . . . .  Knitting machine transfer appliance, E. J. 
Car coupling. R. F. Ludlow . . . . . . . . . . . . . . . . . . . . . . . . . .  Franck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.122 

(5172) O. C. C. asks :  1. Please tell me 8: :�NH�: ���.r/eo��he�I�:: : .. : .. : .. : : :
.:. : : .. : : : :  KnI:�\�t���=t,:.�=g�cS��:,o���.�.��: 500.851 the gross weight, charged, of a primary battery maintain- Car coupling. A. Te.tar:l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.224 Lace fastener, A. Klinger. . . . . . . . . . . . . . . . . . . . . . .  . .. . .  5OO;s116 

ing (for motor power) after a fifteen minutes' run about 8: :��n�: 'lv�1��1 (�edfi:;';d: : : : : : : : : : : : : : : :  : : : :  oM:� ��!ras.:n"g�e,:':�.
ec�'in�g��::.at '8: ' Stebj,i;;& mm � horse power. A. 50 to 60 pounds. 2. The shortest Car coupling. automatic. H. White . . . . . . . . . . . . . . . . •  liOO,3O!J Lamp. C. M. Cass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 501;470 

period in hi h ch b tte (���- 15 ' tee' Car. mining. Corrigan & Fulkerson . . . . . . . . . . . . . . . . .. 500;114 Lamp burner attachment, W H Robbins 000;2IiIi w c su a a ry ... "'" say mInU Car motor� auxiliary. W. H. Schallloll . . . . . . . . . . . . .. 500.432 Lamp, electric arc. W. Mathiesen . . . . . . . · . . .  : : : : : : : : : 5OI;1JU service) will regain its prime strength r A. The battery g: ���MUJ.:.·r!'iT�kT:L:McKeeii: : : : : : : : : : : : : : m� �:::�·�:t 'fn�<;;d!8!!��feCtrlc.·j: ·Ci-iiQi&i : :  m= wUl not of itself recover its o";<rinal strength·, it mnst be C h e! Ids f .IA H """ 500 L fI h Ign.' E W . .... . .  n -..,-- ar w e mou • core or.
So

' ymas . . . . . . . . . . . . .  """' amp. as or S .... • emg . . . . . . . . . . . . . . . . . . . . . ...... .... 
:::::�:\ h�I:/�: !I

l��=g
a::q= g=.e j�'::: 'be:j, Wc:rlel."r�umber· · cmiar: 500.364 

Lam
J:Ug�;� . .  ����� . . ��� . �I���.� •. .  ?:.�: 421 

Packa¥e carrier. t:'��;;���; :: W,
e
f:adii::::::::::::::::::::.: : :  88} serviceable-rubber or glass cells' A. Rubber cells. Cart

��t:":.��
I
�:. ������ . .  ��� . ������: .�  .. .  �: 500,611 Latcb. J. Wrigbt . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  . . 

(5173) T. T. writes : Recently during a case. See 
� case. Lavato� apparatn.�. S. Hill . . . . . . . . . . . . . . . . . . . . .  . 

thunder storm here a church was struck by Jightulng. 8:� =:i- wirin'%:r.\':,· iii: if 'SpaUiCifnit::::: �1l!I 11;:�: p 
S':'rte!i�IiIht?

rrell . . . . . . . . . . . . . . . . . . . . . . . .  .. 

The steeple was struck lIrBt, then the interior was vislted, Cask, petrcleumW' O. Sprunt . . . . . . . . . . . . . . . . . . . . . . .  1iOO,245 Llghtnlnll arrester. M. M. Wood . . . . . . . . . . . . . . . . . . . . 
leaving a long streak where it I¥ul scorched the wall 8g:I�·I�'iIr?ve. C.��1apilii: : · : : · : : : : : : : : : : : : : : : :  �:� �1��t��.fe�':r:::;lre: .r.�.

d���wiiid: : : : : : : : :  : :':.: 
paper. It was afterward noticed that it followed an irre- Cha�n:,,¥� . �. ��� . .  ��.��� . .  �����.� . . �'. �'. liOO,174 tg���'1�:�:I�k�· Hays . . . . . . . . . . . . . . . . . . . . . . . .  . 
gnlar gold stripe in the wall paper from the celling to the Chuck. W. G. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 500.292 �o

o
co
omm�ed

tlv
d
el·e���t�nF ·:-ec���:::.·F: B'iy·ci.::: : : :  �m fi C lai h this nrred , A A Chute. a.b. R. C. Whayne . . . . . . . . . . . . . . . . . . . . . . . . . . . 1iOQ,173 � ...... S:�t cOJ::C:re:ve: � �ead llg':m,g in an� ';;:::' 8g�:a�����.�tO=!�ttn;��: ... automatic 5OO.4li6 ������� �?'w.°#I.I�������.I���: : : : : : : : : : : : : :  �m 

tion, on account of its extremely hlgh E. M. F. Cl 
sbortsA. ��rts . . fr . . . .  · . .  i . . . . . . . . . . · . . . . . .  · . . . .  · 500.455 h��P::.=.�i:lJ�r�TJ!:.I: : : : : : :: ::: : :::::: : miiX 

( 74) M C P I k 
Cl��Pnap:ng man::lne��:. ¥.'l'itt . . .  . • . . . . . . . . . . .  MedlCl!l Il.Pparatus ... electro. T. C. Hodgkinson . . . . .  IiOMl!I! 51 • • • writes : wish to as you Clothes pounder. G. W. Ainsworth . . . . . . . . . . . . . . . . . W Metal GrIll, F. H. "'Icbards . . . . . . . . . . . . . . . . . . . . . . . . . .  �13 

a question In regard to my wood .aw that I bave J'nst Clover hull
C
er

G
screen sboe, J. N. Kallor . . . . . . . . . . . . . � M

M
etaltalJrol llhs• setbleld f�f' T·L

D. MOrgaD& FI 
. .  scb . . . . b . . · h . . · . . . . �� Coal drillt 

• rotz. . . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . .  . . .  1.. e c s e s. COR �. eroux ac . . . . .  ........ . 
(5165) W. S. P. writes :  1. In regard to rigged up. It has a balance wheel weighing from 100 to ��e��ler.,:ilt:i,Is:liiideiiiOii::::::::::::::::::::.: : :  � mIt te!l':'i-��t��U!: NwCfnJ!:lll.ams . . . . . . . . .. . . 5OO,3lJ 

the induction coli in the home medical battery, wbat 125 pounds, 26 inches in diameter, is a web wheel. I have Confectionery, etc.. process of and apparatus for Mirror. J .  B. Willard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,310 been rnnoing it at about 1600 revolutions per minute. I 1/raCking• J. R. Stont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liOO,S03 Moccaslu. James & Grimes . . . . . . . . . . . . . . . . . . . . . . . . . .  00(1;124 kind of wire is nsed in the primary coil, and how many 
ran It with a horse power; the speed is sometimes higher, g:'n t"n:ir::;m!;bfn�'T.��iiii::::::::::::::::.: : :  �m lIgW�P�"e"�iu!�,i:n��=�iiiiai,TD':oii8fteiCi:::: : = feet ? A. It will ·probably requIre 5 or 6 feet of No. 86 sometimes lower. Now, is it dangerous to ran it at that Com sheller. C. F. Search . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.159 Motor. See Car motor. Cnrrent motor. Electric 

wire. 2. What nnrober of wire or what kinll is used In Corset. J. K. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1iOO,431 motor. 
the secondary coil ?  How many feet In the secondary speed ' The machinist who cast the wheel said it was of Corset or dress .tay. C. S. Cole . . . . . . . . . . . . . . . . . . . . . .  !!(IQ,471 Music, binder for sheet. C. S. Fowler . . . . . . . . . . . . . . .  500.482 

good qnality. My saw Is 20 inches in diameter, and if I Cotter. spring ..... W. SmUh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 000;162 Music box. Bracbbausen & Rlessner . . . . . . . . . . . . ... . 500;3'11 
coli ' A. 12 or 15 layers of No. 86 sllk-covered magnet Cotton press, w .  S. Llddell . . . . . . . . . . . . . . . . . . . . . . . . . .  500.288 Music boxes, damping deVIce for. G. A. Brach-
wire, 150 to llOO feet. 8. Do you think Grenet battery reduce the speed I am afraid It will not saw well. If it is Coupling. See Car coupling. Tbill coupling. bausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .llOO,36Il. 1iOO.S70 
fiuidis as good as electropoion fiuld for a Fuller bicbro- not asking too much, please give me some information in g}�:IC:;��h�e� j �:a:.;;.iCi::::::::::::::::::::.: �� 

Mn
��,:;,��e:us�:lliTis��:���. �.���.����� ���: 1iOO,S'/3 

:e�e�:i�y � w�en
th�t =m�!�k � :. :: :� ��e ::::. !U?:o::�!ttre:m��� �::!i!f��]¥�l����;.;���:·�:; ... ·.·.· .. : ::: :::h��![t;:t;:·;�:ar�:�:·j�����·�����·:� . 
directi trusted at more than 16,000 pounds per square inch. The Current motor. J. T. Bibb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liOO,465 Mnsical lnstrument. C. A. Gregory . . . . . . . . . . . . . . . . .. 

5. Could von give me some . ons for making 3 pints safe load is made at one.sJxtit of the breaking strength Cuen
t
t-o-ou

u
t
t' fe!0:'i.1riectc·rf.;1Ig�gT�;;s· y' ·steDiii.J: S: 'Qeo" 

. . r:: .... · liOO,229 ��:I:l �gu":::::i.�!.i �g:.u���ei��er . .  . .  . 2I!'l of electropoion fiuid , A. Make a satnrated solution .t a a I b C C� per square inch or 2,666 ponnds. The strain on the rim Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.201 Newspaper wrapp ng mac Ine, L. """,,,fOto
w'!!1

.117. 
�.<o. :!I:;::�t:a=� ina:;:�:n!i��WlY add one- of yonr fiy wheel at a speed of 1,600 revolutions per 8�1��' ��i�gitY��f:r� ���ope·cutte;.: 

. . . . . . .  500
500

'26
1

248 00rnll burne
t
r. W·d

T. Pu
tt
t
los

m
t'b" '!r" "b:::: ' " :,.1 . . . . �.300 

minnte is 8,000 ponnds per square inch, or a margin of a Damper. O. U. Cory . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . amen s an cu W. e s ......... m""" ne 
(5166) C. T. V. asks : 1. What kind of little over one-1Iftb of the breaking strain. This may be R:�f!r�IU:r. ll�8.'kl'!:.�·.�����::::::::::::::::: �t1lI for fOrmiJ:r,;- L. A. ncker . . . . . . . . . . . . . . . . . . . . .. . .  5OO.1W 

-- - ...." �:;:!d�:r�'He:�We�J.·.�I.I��:::::::::: :  �D electricity is that generated by the dynamo ' A. Dy- safe for good iron and a web wheel without 1Iaws. RI: bO�in����I':.':8.c�1�: �o�\f:-�&g: ii: 500.478 Packing. piston, P. Reilly . . . . . . . . . . . . . . . . . . . . . . . . . . . 500._ namlc. 2. Why Is SO much precaution exercised in the (5175) T D M C k 1 I th BI k M. Abell. . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . .  . . .. . .  .313 Paint. fire or waterproof. J. Ill. & G. H. McAlpine ooo;IU6 stringlng of 1lre alarm wires when ouly one wire is ex- transmitter, � th� fine
c
wi:.ea�o:n:d �eitn to c:re : 0: Egg� =::�·t�t

re
�*��dT::::::::::::::::.: : : �:-er ���.�C:":I��: . . . . . . . . . . . . . . . . . . . . . . . . .  IiOQ,295 posed to the dampness ' A. Because the gronod con- Door indicator. A. F. Brandenbnrg. . . . . . . . . . . . . . . . .  Paper polishing machlnel A. W .  Case . . . . . . . . . . . . . .  5OO,m stltutes the other conductor, and any leakage from the :eu':::�::u.!·c� �e=� :=po:��:!:e �� B���g�rf8.c1i:..a��J: :D iiD8iin: : : : : : : : · : : ·. : ·::.: �:�:-,.�!¥�tv�ril:'!T�v:i'I�.�:?��: : : : : : : : : : : : : :::: �:b 

wire to the gronnd impairs the efficiency of the line. 3. Drawlllll bead evening mecbanlsm, A. Falls . . . . . . .  Pavements, making artificial stone. W. Bussard. .  5IlI 
Can electri�ity, when gronoded, be compared with water Does primary clrcnit in an induction coli always refer to Dredll\ng and pumping apparatus. Wade & Pea bUIll.':f. macblne. R. P. Scott .t at. . . . . .  . . . . . . . .  299 
in regard to seekin.\r its level ' A. The earth is 29nerslly the inner circuit ? A. Not necessarily, bot according to DrU)�efJ .. coi.i·di-iii

.
" MaiRi·di-iii.' 

. . . . . . . . . . . . · . . .. 500
.445 �::�I·;tiarj,�:!���D:iit:iio;.;;:::::::::::::::::::::: :1 

considered •• an electrical re.�olr', therefore the w.ter the nsual construction, the primary or coarse wire coil is Dusting apparatus. L. F. Neal . . . . . . . . . . . . . . . . . . . . . . .  !!(IQ,415 Pencil sharpener. slate. Smith & Walton . . . . . . .  : . .  
- _ .  G. EIrIr case. Reber & Sefton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1iOO,295 Petroleum and making sucb composition. compo.. analogy might be regarded as the proper one. placed on the core inside of the secondary coil. Electric generAtor and motor.l Stanley, Jr •• & sltlon for pnrlfying Cansdlan or similar. H. 

Kell". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frascb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . .  500.8 
(5167) D. C. B. asks : 1. What is the TO IWVENTORS. ID=� �:l:: �.f;.W!t'::.���: : : : : : : : : : : : : : : : : : : :  �ggt'o�::{c�e��iJ?�:·parsoii8: : : : : :��.�� == E. M. F. of a nickel-plating dynamo of 40 gallons · ca- An experience of forty-fonr yA�_ and tbe pre�-tlon ID::::g Il��::::.

o
fi. ��j,����: : : : : : : : : : : : : : : : : : : : : :  

PhO������� .����� . .  �������' . . ����� • .  � liOO,OO pacity , A. 7 or 8 volbil. 2. About what size wire - �  ..... - Electric lighting device. W. H. Clewley. . . . . . . . . . . . Picker. See Slate picker. . 
should I use on an electro-magnet to be nsed with this �!n'::: !�:e

o:
d
h== =::n! a::I=::a�::; ID=� :::::;�I�:' o��fo�

: ��v�tf"n
ii8::: :  ��� t�:':,y�: f.: r..:=�� .. :.:::::::.: .. ::: �= =�etiw !:maor:!':�: ��:,t� � � :�::; laws and practice on both continents, and to possess no- �=� :::gt::�: ��'d=;':'j,iiiCirlc 'mRiiliiiii' it: ��:tr=.�e:ilciIn:�����:::::::::::::::::::::::: Sl),� 

to nee large wire. on account of the heavy current gener- :.':��sf��
e
:a���iI:..�:::=:�

v
��:,!=d � Ele��'ht:!i .. i-. .  

j: F: Mci!ii.Wi;:::::::::::::::.:: : : :  m= ·�I��f::: §\fo"Jll',!;�::::::::::::: : : . : : ::::::::::: 200 
atedlby the machine_ 8. What is the canee of reverse cor- foreign countries may be had on application. and persons Elevator. M. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 501;344 �1:�t::Kre:e;;;:er�� j: '0: ·itiner:::::::::: ::: rent in plating dynamos, and how remedied ' A. The contemplating the secnrtng of patents. either at home or �:�:t::� A.e:J�tiiiii '8w:iiCii 'for' j,i'e.iii-iC; ' seei liOO

,
24

1 Planter. band. C. O. Garman . . . . . . . . . . . . . . . . . . . . . . .  
secondary current from the plating vat. 4. It is a series- abroad. are Invited to write to thl. office for prices Em�lJrJ'.ii-ing iiiaciilii": ':i!i: &: 'ii:COm-aii: : : : : : : : : : : =:;fM ��rl�:nr.°���o��topper.ij j,ii .. iiorm.: . . . . . . . .  .. wonnd machine . with a Siemens armature. I think its whlcb are low. In accordance with the times and onr ex- Entrlne. See Dental engjne. Fire engine. Ro- Plow, N. C. Sample . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . • . .  Sl),513 
name is the " Little Giant." What cbange in the wind- tenslve facllltle. for condnctlng the bnslness. Address tary steam engine. Steam engine. Wind Plow. J. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r.oo;244, 

MUNN & CO ffi · S A'  861 Broad euglne. · Plow. gang or cultivator. J .  T. Lucas . . . . . . . . . . . .. . . IiOO,tOfj ing would adapt It for general experimental purposes ' ·  ., 0 c e  CIEl'iTDl'IO MlIlBICAN, - EngraVIng or slnldng die. matrice •• or otber oll- Plumber's portable fnrnace. F. C. & G. E. Loeble. l1W;289 
A. Windthe armature with 1lner wire. 5 . . What would be way, New York. Jects. macblne for .. L. F. campi. . . . . . . . . . . . . . . . .  Pole. carriage. W. D. Rum"-ey . . . . . . . . . . . . . . .  : . . . . . . .  500;213 Ensilage macblne. J. u; Atkinson . . . . .  ; . • .  . . . .  . . . . .  . Pole switcb ... double, C. A.. PfInger. . .  . .  . .  . . . .  . . • • . . .  500;423 
the power of the machine then ' A. Without more data.' 1t:�:I�t�. �.'fv.s:re��::::::::::::::::: : : �g�·d.!l��·;��� ��oner . . . . . . . . . . . . . . . . . . . . . . . . . . liOO,l70 we cannot reply to this query. 6. Should the coIDIDUtators 

INDEX OF INVENTIONS Expanslve blti L. S. H&;den. . . . . . . . . . . . . . . . . . . . . . . .  Power. See Tread power. of a dynamo change brushes when the poles of the. anna- =�::g� t:�I:: i.1i. S��::::8: : : : : : : : : : : : : : : : : :  :'.: �:ro::�J.fI�:;:.�:::"co�:o-sar:.:'eJi ·matter· liOO,4& ture are directly opposite the poles of the field magnet ' Fahrics for gloves or the like. maldng warp, S. for tbe extraction of. E. D. Kendall . . . . . . . . . . . .  1iOQ,1S7 
A. It depends upon the winding of tbe armature. If the For which Leiter. Patent o. tbe FaJ!:ro��ent;·G:W:Grimes:.::: : : : : : : : : : : : : : : : : : :  �� �:."1�\���r

p�s:���tio�·:ie:�vlloiild liOO,4IiO 
wires ran from the coil straIghtout to the armature, the United Statea were Granted J�m::r���o�Jf�:�?:::::::::::::::::::::::::: =::trl ��'::'r expressinll mOlstur!', P. H. Grimm . . . . . . 500.490 change should take place about half way between the Feedwater beater. W. H. Bnrk . . . . . . . . . . . . . . . . . . . . . . 500.377 Pressnre regulator.d. G. W. Hartmann . . . . . . . . .. . .  00(1;126 poles. 7. Is plaster of Paris a l good insnlator ' A. 

J'une 27, 1893 J:::-��l.I�.lj\a:::::,t:::::::::::::::::::::::::.:: :  �:m =:;'I:-,.TIe���i,AD.NB!'b"mc:,�.��: : : : : : : : : : : : : : :  =::Mli When dry it is a fair insulator. Fence post, Hunt & Morris . . . . . . . . . . . . . . . . . . . . . . . . .  500,892 Protector. See Cable protector. 
(5168) W E S k 1 W'n . Fence post driver. L. H. Ketcham . . . . . . . . . . . . . . . . . .  500.138 Polley, clutcb. F. L. McKillip . . . . . . . . . . . . . . . . . . . . . . .  500.289 

• • • as S : . 1 yOJl gIve 
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Polverizer and roller. soll. E. Over . . . . . . . . . . . . . . . . .  1iOQ,418 

me the formnla for charging a Bunsen battery ' A. b W D  Pnlverizer. SOil. Barcla\v& Sblvely . . . . . . . . . . . . . . . . .. 500.100 
U�l-e a saturated solntion of bichromate of sodium in FlI 

for preP
fl
arl

xl�l
and sPI'}nln!p �OO���rrlson .. �·m ��Ppl����.

rcepO�bl:'::�iiiiie;:y .. fii,: .. .  ir;j: 500.861 ......... [See note at end of list abont copies of these patent •• ] e cases, e e cover or. . .  
f(' 

r.. . . . . .
....

. -water; to this slowly add one-1Iftb Its bulk of COmmer- Fllt��.��� . .  �.���. ��.���, . . ���� .. . ��: . �  .. . �: Pnn1;g��ii: ·i::iimeii: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  eIal sulphuric acid. 2 .  Will zinc melt ' A .  Zinc melts Abdominal supporter. H. G. Suplee . . . . . . . . . . . . . . . .  500,356 J1rn::r�It'';�wFfitT. Marshall . . . . . . . .  . . . . . . . . . . Push button, W. H. Berrigan. Jr .. . . . . . . . . . . . . . . . .  . . 
at 680° Fah. 8. Can itbe moulded smooth ? A. It can f=k,

s�e �::�r'n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liOO,l48 1 Fire engine, cbemical: A: Bi.-ii.;glie;.·:::::::. :iili.i8iJ; �:t ��t�� c�t
So��1;�' g�o,:gii:ji-: : : : : : : : : : : : : : :  

be cast smoothly in metal moulds. 4. In what number Albumii!
' C. F. Geyer�: . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  500.827 FFl
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Rail brace, RaniI & �nkerter . . . . . . . . . . . • . • • • . . . . .  

ot the SoDlNTIlI'IC • --ruc ' � does it tell how to make an Anlm fr j I d I f tl S ".. Rail joint. F. . eat . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
........ �, s om ump ng. ev ce or preven ng. • Flue expander. boiler. L. Diddle. . . . . . . . . . . . . . . . . . . .  Rail JOint. Heath & Caldwell . . . . . . . . . . . . . . . . .  500.889, indnction coil ' A. You will 1lnd a fnll description of an . A Aea' Nlinlal

Ch
w
OljSr'e"fn" ·m . . . . . . ·f·o· ;'  'J" 'M" ·C· .. . . . ·ell 

. . . . . . . . . .  • Fork. H. P. Hnll. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Railway cross tie, G. Llndenthal . . . . . . . . . . . . . . . . . .  . .  nn , ace . . . c onn . . . . . . . .. Frame See Bicycle frame. Railway sleeper metallic H G Davis Induction coil in SUPPLEMENT, No. l60. f��d b����i5b=diA. Hasldns . . . . . . . . . ' Funnei, W. D. Thompson . . . . ..... . . . ..... .... . .. . .. . 1iOQ.51 7  Railway swltcb,'S. J. J ohnson .. : . . . . . . .  : : : : : : : : : : : : :  
( 1 H W .T • 

ha A 
e t J Ii In. . n. . . . . . . . . .  . . . . . . . . . .  Funnel. G. H .  Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500;4IiS RaIlway trolley. condUit, E. P. Warner . . . . . . . . . . .  . 5 69) • • B., r., writes :  I ve seen xle nu I . e�e . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . Fnruace. see�se furnace. Blast fnrnace. Railways, IncloSed conductor for electric, J. A. 

de 'bed in th d Q ri 
f Axie. )'01 er bearwg veblcleiis. J. campbell . . . . .. . .  Plnmber's ble furnace. K. MCGregor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liOO,li06 8C1"l e Notes an ue es 0 yonr paper a bat- B:t]asse fnruace, Coben & errmann . . . .. . . . .  . . . .  . Gange. See R OK gange. Water gauge. RaIlways or tramwa.1's. construction of perma-tery composed of sheets of zinc and coP""" With blotting Ba Ing pr

h
e�s. hand, F. Posey.: . . . . . . . . . . . . . . . . . . . . . .  GalvanIc battery. M. M. Hayden . " . . . . . . . . . . . . . . .. . nent ways for. J. E. BllIup .. . . . . . . . . . . . . . . . . . . . . .  5OO,lI6II .-- Balloon s ill' G. T. L. Gabrlelll . . . . . .  . . . . . . . . . . . . . . .. Galvanometer A. H. Hoyt. . . . . . . . . . . . . . . . . . . . . . . . . .  Railways, sy.tem for supplying electricity to M paper in between; will you tell me what the paper is wet Batb. G. E 10t

Gt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Game board, iI. H Monks . . . . . . . H. Smlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  :. !!(IQ,266 with, how thick .should the zincs and coppers and the Battery. See alvanlc battery. Secondary bat- Garment supporter. E. S. Bmlth . . .  : :::. :·::. : ·::.:·: : :  Ratchet brace for bits or drills, D. M. Fulton . . . . .  !;OO;882 tery. Garment supporters. fastening for, 1!1. S. Smith . . .  Ratchet wrench G W Wood 000;27'1 paper be to secure the best results ' What would be the Bed slat support. G. Lnppert .. . . . . . . . . . . . . . . . . . . . . . .  500.406 Gas. apparatus for the manUfacture of H M Refrigerator. Metci.Jf & DOY. : : : : : : : : : : : : : : : . : : : : : : :  liOO,14 7 
voltage, amperage and reslstance of one composed of ten Bee /w

parm
er• cftcher. and separator. combined. 

500 19'7 PIerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  : . . . .  : 500.424 Regl.ter. See Cash regIster. 
Be 

• 
I ' uAen B 

. . . .  · . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  · . .  • Gas manufacturing apparatus. W. A. Koneman . .  500.833 ReRe!'.!'wllatno.!m· a
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r. hlll • • . . . . . • . . .  sheets of zinc and ten of copper, 1 0  inches by 6 inches ' II, a arm� • ru9l/l<er . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.187 Gate. See Bridge gate. � � & I 
A. One half of the sheets in the battery referred to should BencIJ.ngfrro I. W. Lewis. . . . . . . . .  ... . . . . .  . .  . . . . . . . . . . . .  500.286 Gate operating mecbanlsm, N. Smltb . . . . . . . . . . . . . .  1iOO,161 Resistance box, Eo Weston . . . .  . . . . . . . . . . . . . . . . . .  . .  Blcy e arne. A .  Winton . . . . . . . . . . . . . . . . . . . . . . . . .. . . 5OO.17'i Generator. See Electric generator. Steam gene- Revoluble screen. O. E. Phillips . . . . . . . . . . . . . . . . . . .  . be saturated with a solution of zino and the other half . Bicycle saddle, J. H. SBlfer . . . . . . . . . . . . . . . . . . .  liOO,1li6, liOO,159 rator Ring gange, G R Hnghes 
with a solntion of sulphate of cop""p. The blotting 11f{�\e sea\;,sYPl1le.me:tary. J. H. Sager . . . . . . . . . .  00(1;167 Glue, m�. Rauppacb & Berge! . . . . . . . . . . . . . . . . . .  1iOO.423 Rolfer. see Sireet roller . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  

.. - . e oo� • . . nng am . . .. . . . . . . . . . . . . . . . . . . . . . .  Sl),111 Governor. BracbhauBen & Rlessner . . . . . . . . . . . . . . . .  500 372 Roof gutter. A. Neracher . . . . . . . . . . . . . . . . . . . . . . . . . . .  . paper saturated with the sulphate of copper should be BJllIard c alk CUP. H. Van Hoevenbergh . . . . . . . . . .  500,360 Grain drill feed device. J. J. Esler . . . . . . . . . . . . . . . . . .  !.liU2ii t::,'lt:�e:.':ct�:r..n. 'l."t: CWo �.!\g
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. in contact with the copper, and that saturated with the !!t��I��=�:Ei!? appa,;ai�s .fO;:�diiCiiig. liOO,1li3 Gra����I.� . . ��.�. �����. �.����� 
.
. .  �: . .  �.. Saddle. E. S. Cross . . . . . . . . . .  ::'?:: . . . . . . . . . . . . . . . . .  . . sulphate of zinc should be in contact with the zinc. The elInlng and separallng W A D bl • Granary. portable. W. J. Adam. . . . . . . . . . . . . . . . . . . . .. S
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r
kln� m' chine boot ' b '  T .J> Le . . . . . . . . . .  Grate, J. J. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 500 � z c p ....... may one-e g 0 an !DC an or the BlRCt iiUn� J M HaJr s oe, . .... ever. . . . . .  Grate, G.  W. Walker. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sawin" macblne, metal . . . . . . . . . . . .. . . . . . . . . . . . . . . .  . .  copper any thickness will do, provided it is stiff enough BI::t fnruaces, iron notcre,;:j : ·it: HtiriDii.ii : : : :  3: "!���I��,!��t;nar.L""" · " · " ""  

500 Scale. bill( boldlng weighing, M. B. Lloyd . . . . . . .  . .  
to maintain its contact with the blotting paper. The Blind stile mortiser and borer. W. H .  Brownfield. Handle See Brake handle =.f,;.SI��':it:v:u:e

b=ln: · · · · · · · · · · · · · · · · · · · · · voltage is about thE" same as that of a gravity. practically Ig:r.t· s�'M�':a'::"e J>�=-ger boat. Handle'attachlng device for picks or other tools. Screw cutting dies, machine for the mannfactnre 
Boiler. See Asphalt di8lnte�t'nH boiler. Sec- A. Walker . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . liOO,44 7 of, C. O. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1iOQ,494 1 volt, bnt the amperage is very smaII, owing to the re- ticnal boiler �.- ..... Hanger. See Doer hanger. Pletnre hanger. Screw. �. Grimm & Williard . . . . . . . . . . . . . . . . . . . . . .  liOO,208 

sistance of the battery. Probably you will be able to Be- Bolt, J. A. :r-.r�tt. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1iOQ,143 11::= !t���:r��)]kcamp·.: : : . : : :·. : · :· : ':::. : ' �.� S
�� . . . . ��.� .������� �.���.I�� .������ . . � .� 500,221 cure a current of 8 or 4 amperes with.8Dch a battery. Bolt cotter. 0:-1.. Beers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IiIJO;124 Harrow. revolving johnson & Syvrud . . . : . :  . . . . . . : 5OO� Seat . See Bicycle. seat. Car seat. Carrialrejump 

(5170,\ G. R. asks the cause of holes 
Book. Indexed. A. F. Dean . . . . . . . . . . . . . . . . . . . . . . . . . .  1iOO,262 Harvester and binder. Whiteley & 'Bayley . . . . . . . . liOO,171i oeat. I Bottle ponr-out or dlscharger� W. Carter . . . . .. . .  500.200 Harvester dropping or gaveling attachment W. SecondarY battery. King & Clark 394 

abOut the size of a tackbead and larger on the sides of a lutne• �elf-SeallangFHayeS & berts . . . . . . . . . . . . . .  1iOO.499182 A. Line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . .  500.402 Sectlonalboiler. W. H. page . . . . . : : : : : : : : : : : : : : : : : : · 50'1 ot e s opper. . . Atwood . . . . . . . . . . . . . . . . . . . . .. . .  IiOO. Harvesters. platform and binder deck for !<l'ain Sewing macblne. K. VOgeL . . . . . . . . . . . . . . . . . . . . . . . . .  stereotype plate, such as need on newspapers, after the BotJles. tool for securing corkBJ In. K. Kirschner. 
500 

395 J. J. Dew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 500,1121 Sewing machine needle tbreader. E. C. Jenl<lns . .  tails are cut off. These holes form whether metal B r · e:i ii · iii . .  · C' A . .  jj . .  j, . .  · j[ · . . . . . .  , . .  · · . . . . . . . .  · �469 HaY SIl�i !Wi . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  500.188 Sewing machine sbuttle, J. Robertson . . . . . . . . . . . .  . 
is pomed hot or cold. A. The holes are caused by air, Bg�?o"nnie�JI: W. Ji'iS:!I.� . .  : : : : : : : : : : : : : : : : : : : : :  500.1116 II��� ' .,Jf�t"eaier:" meCii-icai iieater: 

500,1
78 �t:�hT1t�:::��·�,m�:vf.;:.nv : Dj,j.iei�r: 

which in the operation of casting does not escape from Box. li.ee OIce bOL Mnslcbox. Paper bOx. Be- Feedwa r eater. Sbeet metal elbow. F.Dleckmann . . . . . . . . . . . . . . . . .  . .  
B siS �ce �x. . .. Heating apparatu., E. F. Edgar . . . . . . . . . . . . . . . . . . . . .  liOO,228 Sben .. r. See Com sbeller. the casting box. Bra":irt seR �I brace. Ratchet brace. Heel nailing machme; C. W. Glidden . . . . . . . . . . . . . . .  liOO,4B6 ShU't aud mannfacturlng same. W. A. O'Brien . . . . 500.2'10 

(5171) .. Z. wn·t· es ·. 1. In Wl'mshurst B� 's ' Car� . . . . . .  ·ii . . . .  · . . . . . .  · . .  
· 
. . . . . . . . · 600,525 Heel or eilge trimmlng machlnes, shleld oller for. Sboe. W. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 40 Br�

e'b e,rl S A 
e. Ve lclebrake. Worden & OIven . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li(J(I,523 Slgnallng'apparatns. pollce, W. H. Klrnan . . . . . . . . .  500.285 

electric machine described in " ... � ... � tal Sci B� :  anbl 
e. i> . �  . . . . . . . . . . . . . . . . . . . . . . . . . . . � : Hod, R. & R. J. Law . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5OO.jlM . Sink or otber analogous construction. Donegan & �l""=eu ence," B 10k mac

hl De, . H. R ce . . j . . . . . . . . . . . . . . . . . . . .. . .  000;510 I HOOK and e"e. H. Pnm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1iOO.2lII Dnencke! . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.475 could vuleanlte be UIled for rotary disks ' Would they B
r :Lrem

ac '!t' re-press. D. . C. Arnold . . . . . . . . . . .  5OO,lJl6 1 Horse detacher. D. R. Brown . . . . . . . . . . . . . . . . . . . . . _ 1iOO.186 Slate picker, Stoeckel & Fahringer . . . . . . . . . . . . . . . . .  5OO,IIr.a 
be better tha ....... , A Vul . ri 

Isn :,ate. . N�on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ii()II;2DIl Ilorses,macblne for driving. S. Williams . . . . . . . ... 1iOQ,311 Soaps,prooess of and apparatus for the mannfBCl" n ......... • CBDlte can be need for this BruSh 
ol�ler. S. I ' UbJ!y . . . . . . . . . . . . . . . . . . . . . . . . . . . 000;144 . Horsesnoe, J. McHarrle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 500.150 tnre of Jmeaded or agglomerated. A. & E. purpose, bot it deterioratee with time. 2. Is standard Brushlma ng�loo · :r·I'1!ung . . . . . . . . . . . . . . . . . . . . . . .  600.24 7 Hot water circnlatlng system, J. C. Norton . . . . . . . .  liOO,268 des Cressonnleres. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 685 

portIn j d axl B
rus �mac nej . .  ague . . . . . . . . . . . . . . . . . . . .. 1iOQ,219 1 Indicator • .  See Door IndicaliOr. Electric Indl- Solder. preparing, M. Gnttner . . . . . . . . . . . . . . . . . . . . . .  . &Up g onrnal an es of wood or metal' A. They B��ket'l um

te D1npg. 
D' Avi· ·Qnlnn . . . . . . . . . . . . . . . . . . . . .  � cater. Station indicator. Station potential Sole cbannellIlR machlne, C. P. StanbOn . . . . . . . . . .  . 

are of ood 8. Are tint il stri ecti brush in �er p a • F.. a dson . . . . . . . . . . . . . . . . . . . . . . . .. ...... 22'1 Indicator. . Splnnlnllland bailing macnlne,Monroe &Conrtenay w • 0 ps conn ng es 
Bnr:rr. See Ol�=er. 

f W H ... _�" 
-.... ,

Indicator. A. Utzll!II9l' . . . . . . .. . . . . . . . . . . . . . . . . . . . .... .  1iOO,8IiIJ . Spinning machine, J. A. Collins . . . . . . . . . . . . . . . . . . . .  . electric connection with axle ? A. No. 4. In tryIng to .  B �ngs'fman� -ot
re o '

l diining� . . . .  i . . . ...... 468 IIuInlattng device forg:.venttng eleotrlo oummta : Spoke bendl�macblne, P. Gendron . . . . . . . . . . . . .  . . 
lIUIke Leyden jars we can bardly 1Ind any bottles or jars .u 11. 'l2�? . .  � . . . :�: . . .  � . . : . . . . . . . . .  � . .  ��: 6OO,MO �.t.!:;.iraF. Piiliii8i:::::::::::::::::::::' U '  8Pri*a'tch'l:. .=� 1pr\Da. WIIJOII IJI11q. 
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30 
Stamp, perforatl=. J. Stewart . . . . . . . . . . . . . . . . . . . . . .  IiOO,258 
Station mdicator, S. S. Ackles . . . . . . . . . . . . . . . . . . . . . . .  500,467 

���
n 
.,g8

t
::���M,':.t\;.at;":li.<ii.

F
po't�:: : : : : : : : : : : :  �:� 

Steam engine, E. H. AI�d . . . . . . . . . . . . . . . . . . . . . . . . . .  500,462 
Steam generator, T. L. & T. J. Sturtevant .. . . . . . . .  500,166 
Steam p&Ssenger hoat, A. McDongall. . . . . . . . . . . . . . .  500,411 
Stirrup holder, safety, J. J. Roon� . . . . . . . . . . . . . . . .  500,512 
Stone boats. metallic crook fo.,'; W. Allen, . . . . . . . . .  500;363 
Stone com

�
sltlon, artificial, H. GaIllnowsky . . . . .  500,485 

�tg�rJ!'Ooo 
e
M?�I�":,.r.���' . . . . . . . . . . .. . . . . . . . . . . . .  500,259 

Stove, oil, C. H. Boeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,367 
���:�i r��:!.

n
��.

e
�

s
����:. . . . . . . . . . . . . . . . . . . . . . .  11,3.17 

Superheater, Scheetz & Ringle . . . .. . . . . . . . . . . . . . . . .  . 
Snspender end, J. M. Faust . . . . . . . ... . . . . . . .  � . . . . .  . .  
Snspenders, A .  F .  R .  Arndt . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�::�gin:

e
.i'e��!:vf ��t:,�n . . . . . . . . . . . . . . . . . . . . .  500,335 

Table. See Extension table. TraIn table. 
Tack driving machine, J. E. CrIsp. . . . . .  . . . . . . . . . . . .  ,319 

:f�
k
h�d'::S.�.h:e't.���.�.:�.�:: :: : : : : : : : :  225 

:f:I�����U�:
s
�: 'S: Foriies: : : : : : : : : : : : : : : ' : :  1 

���r:���I�·d�v:r:�:"".:ieciro: · w: 'ili: wasiiburn:::: AAI72 
Thill conpling, J. & A. K. Warren . . . . . . . . . . . . . . . . . .  500,171 
Tie. See .RaUway cross tie. 
:t::�:: ��:�=� f\l.·:���nger.: ::: : : : : : : . : : : : : : : �:� 
Train table. A. J. Culbertson. . . . . . . . . . . . . . . . . . . . . . . .  500,53'l 

���'il'�;���':"j�E§��:.�:.����.I� .. ::::::: : :  �gg 
Trolley,. W. ii. Brodie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,375 
Trolley support, w. Dnncan. . . . . . . . . . . . . . . . . . . . . . . . . 500;263 
Trolley wires, automatic disconnector for, R. N. 

Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Truck, car, M. G. Hubbard . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Truck for railway carriages, E. M. Turner . . . . . . .  . 
Trunk. wardrobe, etc., combined, C. Heumader . .  
Trunks, etc . ..!'trengthenlng strip xor, T. N. Rogers 500, 
Tnbe. See Test tube. 
Tng, harness, G. W. Hnntley, Jr . . . . . . . . . . . . . . . . . . . .  500,131 
Tng, shaft, W. F. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,«1 
:t:�

e
�i'e��:::.�:.:�

c
��'l!.

s
lfiI�p�: .���::: : : :  �m 

Wmbrella, folding, T. Hlllabold . . . . . . . . . . . . . . . . . . . . . 500,330 

l:l�:
, 
r'i,��:iiJ��2�

I
�irtii.;s: ·s: DrYSd8Ie.: : : : :  =m 

Valve for petroleum or otlier motors, mixing, F. 
A. Lehmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Valve for steam pipes, relief, T. W. Moran . . . . . . .  . 
Valve seating machln

'j}
F. H. Rlohards . . . .. . . . . . .  . 

�:t�::::�� ��ll:08sni:���.:::::: : : : : : : : : : : :  
�:t�:8,

s
=�n't.��irRfcit..r��: : : : : : : : : : : : :  

�:�:gf: ��:t�\ ��NaiKin::::::: :-:::::::::: ::: 
Veblcle sprinll, L. Pentz . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Vehicle -Prin

r.' E. B .  Smith . . . . . . . . . . . . . . . . . . . . . . . .  . 
�:g:�: �\

e
:el, � IJ: l°i-�r,jiC::::::::::::: : : : : : : :  

Velocipede mud guard, A. Govan. . . . . . . . . . . . . . . . .  . .  
Ventilator, H .  W. Llbne

t' 
. . . . . . . . . . . . . . . . . . . . . . . .  . .  

�.!!�ri't"ti.��J�
c
,jt!n� fo'r"'J.

l
'Jj: Ripsom::::::: 

Wagon, delivery, S. D. Reynolds .. . . . . . . . . . . . . . . . .  . .  
Wagon spring. G .  T. Chapman . . . . . . . . . . . . . . . . . . . .  . .  
W "1f���':'�����':'. ��. �� .����

i
�����

,
.�: �: 

;:�6�, .. ::���, ��Y.Wet:���:: : : : : : : : : � : : : :  
Water gauge, D .  ii .  Roberts . . . . . . . . . . . . . . . . . . . . . . .  . .  
Water llange

i 
Vetter & Broeker .. . . . . . . . . . . . . . . . .  . .  

Water whee , A. F. Sparks . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Weather strip, F. H. Mead. . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Weed exterminator, J. S. Dunlap . . . . . . . . . . . . . . . . . .  . 
Well drilling. machinery, J. G. Lee . . . . . . . . . . . . . .  . .  
Wheel. See Vehicle wbeel. Water wheel. 
Wind engine, S. W. Martin . . . . . . . . . . . . . . . . . . . . . . . . . .  500,340 
Winding thread on plates, machine for, J. C. &; F. 
Wi:.t,!'m;ll:: 'X: Freiich:: : : : : : : : :  : : : : :::::::::: :::: : : �� 
Window, cellar, L. Tremmel . . . . . . . . . . . . . . . . . . . . . . . . .  500,169 
Wood chop

gr,
r's

l,
latform, J. B. BriCkle

t
.. . . . . . .  . . .  500;527 

:;��
d
r::::l�':i���������:ra��

e
Jf, c��li.: �fl 

Wrench. See :Ratchet wrench. 
Wristband, E. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,435 Yarn, deviee for catching and removing hnnohes 

from, T. J. Sands .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,243 
ZIn��'S����. ��������.��.���: 500,486 

DESIGNS. 
:Qelt, A. C. Bull . .  . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . . . . . .  22,552 
���k�:��J�il'L�jt��:::: : : : : : : : : : : : : : : : : : : : : :  �:� 
Embroidery fabrio. J .  Frelloehr . . . . . . . . . . . . . . . .... . . .  22,558 
Fancet, W. C. Winfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,570 
Furnace front. T. 1. Rankin . . . . . . . . . .. . . . . . . . . . .  22,m, 22,572 
Glass, plate, T. J. Woodward . . . . . . . . . . . . . . . . . . . . . . . . . 22;566 
Knlves...!'tc.

b
handle for, G. S. Bontwell . . . .. . . . . . . . .  22,564 

Medal, r. P IlI
lli

en .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,556 

r��;'i��\l..'bomt1'��:: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �m 
�g�::..�I,1.·f·!��U8: : : : : : : : : ::·::::::·.:: : : : : : : :  �:� 
Spoon, C. Barclay . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . .  22,558 
Spoon, W. S. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,561 

�::::��: �. &�"J�giirs:: : :  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �� 
�&��: 8:�: �'g.�l:���::: :::::::::::::: :: : : : : : : : : : : :  �:� 
Stove, G. H. Holland . . . . .. . . . . . . . . . . . . . . . . . . . . . .  22,li75, 22,576 

��°it7i:l:��:'�: �ll�:g.�·::.·:.·:.·:::.·.;.·:.·.��� i1U 
Umbrella stand, Sencenbangh & Ives . . . . . . . . . . . . . . .  22;566 

TRADE MARKS. 

Boots and shoes. Standard Shoe Company .. . . . . . . . .  2S,243 
Butter, Fox River Butter Company . . . . . . . . . . . . . . . . .  23;257 
Cannen gOOds

! 
Randall. Ruhl &; Co . . . . . . . . . . . . . . . . . . 23;255 

Cement, Port and, Aktleselskabet Aalborg Port-
land Cement Fabrik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,278 

Cement, Portland, Skanska Cement Aktle-BoJaget 23,2'17 
CleanSing compound for the removal of spots and 

stains from fabrics, S. B. MIms . . . . . . . . . . . . . . . . . .  2S,268 
Corsets. Schilling Corset Co . . . . . . . . . . . . . . . . . . . . . . . . . . 2S,242 
Crackers, cake.. and biSCUits, Independent Bill-
De;?�
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a
�.?i�c:

e
l��;::'':f'ltibii.;r ·COmpany::. ::: �l 

�:"h�;:,
c
bt�v:;a:-d t}�1:':lg�f&iiiP8iiy:: : : : : :  G 

�l��: i:t'tfi�r�Io�'iIiliiingComii8iiy:::::::: : : : �� 
Flour, wheat, A. C. & Eo A. PrY . . . . . . . . . . . . . . . . . . . . . .  23,261 
I�':i".;i"¥.:�t;:al�gl�=�

t
f�� CS'll
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&.'.'.: 23,262 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,263 
r�¥::t ke���n Babbitt' 

. metsi . and' aniiirlCiion 23,249 
:r.ar:f
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Leatber dreSSing<!, J. C. Ryan, Jr . . . . . . . . . . . . . . . . . . . .  23,281 
Medicated soap, B. J. Douds . . . . . . . . . . . . . . . . . . . . . . . . . .  23,2'l0 
Milk product In the form of a prepared food for 
MiJ:�����"-.i�:::� 'I-. �!�POie &;' CO: : : : : : :  i� 
Mineral waters, natural, Victoria Mineral Water 
oy_��nfn 

C
=��d 

. wOOd' ·p;.ckage.i: · raw:'C:'iL 28,246 
Lighthiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 23,256 

I==':'t"&n����Ss�f.�rck�a����:. '.':::.'.�� �� 
Pie, ready-made paste or composition for lemon, 

G. H. Rigdon . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.253 
Pop com shelled, Albert Dickinson Company .. .. ; 23,250 
Preserves Jeilies. fruit bntters, and mince meill, 

Van Li Preserving Company . . . . . . . . . . . . . . . . . . .  23,254, 
Remedies� certain named, J. P. Lavoie . . . . . . . . . . . . . 23;266 
Remedy xor throat and lung troubles, J. F. 

Goldalne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,265 
Remedy, headache, C. F. Neubert . . . . . . . . . . . . . . . . . . . 23;264 
Salve for lumpy jaw In animals, F. C. White . . . . . . 23;26'1 
Soap for cleaning carpets, rugs, and similar arti-cles, Electrio Cleanser Company . . . . . . .. . . . . . . . . .  23,269 
Soa

r,
s, toilet and laundry, W. M. Marcus . . . . . . . . . . .  23.2'11 

Wh sky
b
Cornlng & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,248 

Wine, c ampagne, St. Arnould &; Co . . . . . . . . . . . . . . . .  23,247 

f�"i!gi���: I�'¥!e�o�"l.
d
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Broadway, New York. 
Cllnadin.n Plltent� may now be obtained b,. the In

ventors for any of the Inventlono named In the fore-
fl���t�[�J�1.e: =l.:m sl:p

�e.lI�tl'e ":��� �o� 
�����==ts&;��t!t�New 

ORDIN A R Y  RATES. 
I n.lde Palre, eacl1 I U Re,·tlon • •  .,� cente a line 
!lllck Palre, ellcl1 I n se .. tion • • • •  81 .00 a line 

[F' For 8()111e classes of AdvcrUsements, Special and 
Hioher Tates Me Tequi,,'ea. 
The above are cbarges per lI¥ate line-about eight 

words per line. This notice sbows the width of the line. 
and is set In agate type. l!Jugravlngs may head adver
tisements at the same rate per agate line. by measure-
1D.ent, as the letter press. Advertisements must be 
��r:: :,t 
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IMPROVED LATH ES MODERN 

ENGINE DESIGNS 

Two handsome photo-engraved display sheets 
entitled 
.. Recent Improvements in Air Com

Ji
ressors," 

;'!Il:Nr��
o
::

m
g��s ���;i� 

�nl��� this 
advertisement an� mail It to us with hi_ name 
and address. 

INGERSOLL-SERGEANT DRILL co. 
Havemeyer Bldg., Cortlandt St., New York, U.S.A. 

Also Foot Lathes, Tools 8lld Supplies. Catalogue Free 
Sebastian Lathe Co. l�YNl�:N��T��ollI:'�' Rubber Ro l ls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Truoks made to order. Catalogues 
free. GEO RGE 1'. VI, A R K ,  

Box L, Wlud.or Lock .. , Conn. 

MASON & HAM LIN 
SCREW STRINGER 

One of the greatest Improvements In the 
hiStory of the Plano Forte. 

Keepe the p,lano in T u n e .  
Mueh MO" e D 'lI'able. 

[JULY 8, IB93. 
LIGHTNING WELL-SINKING M.CHIIEIY I.IUF.CTUIEIS. 

Hyrdaulic, Jetting, Revolving, ArtesiaD, 
Diamond Prospecting Tools, Engines, Bollen 
Wind MUla, PUmps. Encf,clopedla, 1,000 

enjp'avings, Earth s Strata, Deteiml
nation quality water; mailed,25c. The A.meriean We !u!o��l. [ 11 '" 18 S. CaBal St., Chleago, DL 

l DaIJao, TeDIo 

O I L  WELL SU P P LY GO. 
91 &: 92 W A'rEB S'rBEET, 

PITTS B U RG, P A .  
Manufacturers of everything needed for 

ARTESIAN WELLS 
for el���ec::.":EZ:A-n':s��fp�rc������ Tests 

Drilling Tools, etc. Illustrated 
cat��o,y;:t'8her;i: �t:'e:U�t�is-

For Electrical and Ex
perimental Work. 

For Gunsmiths d: Tool 
Makilrs. For General �==:t:.!I�II!;� Machine Shop Work. 

.. High Grade Tools ;  
el

¥t::
nt In design, su-
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cheapesto Send fol' catalogue and priceso W. F. &; JOHN BARNES Co., 1999 Ruby St., Rockford. Ill. 

Quality of Ton e Purer. I ����=====�"':"'�����"':"'����� 
pr Fulill Illustrated Oatalogue 8ent on 

applicaticm. MaBon & HamIin Organ & Piano 00, 
152 TREMONT ST., BOSTON, MASS. 

NEW DEPARTURE I!l.;!,Nb��e!s ��t�; 
Incandescent Electric · Current, 

both alternating and direct, with the 

PARAGON ARC LIGHT PROJECTOR. 
Send for Oatalogue t o  QUEEN & (lO., Phil a. 

PATENT PETROLEUM MOTORS. SJMlC\aIly adapted to run all kinds of machinery used In 
���:ug�

ri
v":hi��' :�.:��� l�lan�v��

m
� 

motors already In use. Received awards at all Expositions. 
Motors of from � to 30 h. p. ready for delivery. W" Our Motors are exhibited at Columbian Exposition, 

Chicago, Section F , No. 1526. W" Send f(Jf' Illustrated Oatalogm and Price u..t, Jilree; 

J. M. 8ROB & CO., Mm. LeIPl:lf.'iMl�t��Oh, 
FIrst and largest on Engine Manufactory in Europe. 

WE - HOUSE AND COLD ROOM.-BY 
h. G. Hatfield. With directions for construction. Four 
engravings. Contalned In ScIENTIFIC AMERICAN SUP
PLEMENT, No. liD. Price 10 cents. To be had at thIS 
olllce and from all newsdealers. 

WM . TANK WORKS, 
(INOOBPORATED.) 

ManufactureR of IroB aDd Steel 

A N IDEAL STUB PEN- Esterbrook's Jackson Stu b, No. 442 
A specially EASY WRITER. a COOO INK  HOLD E R  and a DELICHT to 
those w h o  u se a STU B  P E N. ASK YOU R STATIONER FOR THEM. P rice, 

$1 .00 per gross. THE ESTE R B ROOK STE E L  PEN CO • • 26 Joh n St •• New York. 

CHAPMAN VALVE MAN U FA.CTURINI COMPANY, 
MANU1I'ACTUBERS or 

Va1-vea an.d G-a"tes 
For STEAl\f, \VATER, GAS. AMMON·lA, OIL, ACID, Etc . ,  al.o 

Go.A.TB :rz�:m �'W:J:)�.A.1'8'TS. 
We make a Specialty of ValveS for Superheated and HIgh Pressnre Steam, 100 Pounds 

G enera l O.ce Rnd �,SY�f,�l�RCH A ltD, MAS!!!. Treasnrer'8 l "� KILBY STREET, ChI_o l 24. WEST l AKE STREET 0lIIce, 5 BOSTON. OlIIoe. 5 ' • IF .... 1& -s 6--.&. &U :/t1II' � Gttd Pr6ua. "  

[F' ESTA BLISHEJ) I S4�. 
The Most Popular Soientiflo Paper in  the World 

Only 83.00 a Year, Incllldlnir . Postalre. 
Weekly-�� N ll lnbe,'s a Year. 

This widely eiI'cll l llted and splendidly lllllstrated 
paper Is published weekly. Every number contains SIX
teen pages of nseful iuformatlon and a large number of 
original engravlJi�s of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy. Photography, Archl, 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Telollis of Subscl" ipdou .-One copy of the SOIEN .. 
TWit' AMERICAN will be sp.nt for one vear-52 numbers
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of tlnee dol la.·s by the 
publishers ; six months, $1.50 ; three months, $LOO. 

C I II h8.-S1'eclal rates for several names, and to Post 
Masters. Write for partionlars. 

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

MVNN & CO., 361 B " o adway, New York. 
---0---

T H E  

�tutritaU JupplttutUt 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, bnt Is unlfol'lIl therewith In size. 
every number containing six1een large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. '1'1lE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week
ly, and Inclndes a very wide range of contents. It pre
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Arts, embracing BiOlogy, Geology. Mineralogy, Natural 
History, Geography, Arohreology, Astronomy Chemis
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway EngIneering, Mining, Ship Building, 
MarIne EngIneering, Photography, Technology, ;;lanu
facturing lndustries, Sanitary EngIneering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publicatiOn. 

The m.ost important En{}'ineering IT'"Ot"1cs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

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

M V N N  & C O . ,  361 B" oadway, New Y01'l,. 
---0---

�uildinQ �dition. 
THE SCIENTIFIC AMERICAN ARCHITECT S' ANI) 

BUILDERS' EDITION is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture. 
richly adorned with elegant plates in. cniors, and with 
other fine engravings ;  illustrating the most Interesting 
examples of modem architectural construction and 
allied subjects. 

A special feature Is the presentation in each number 
of a variety of the latest and best plans for prlvate resl
dences, city and country, including those of very mod
erate cost as well as the more expensiveo Drawings in 
perspective and In color are given, together with Plans • .  

Desorlptions, Loeatlons, Estimated Cost. etc. 
Tbe elegance and cheapness of this magnificent work 

have won for it the Lalogest CiIoc u ) ati on of any 
Architectural publication In the world. Sold by all news
dealers. $2.50 a year. Remit to 

MVNN & CO .. Publisher., 
361 BroBAiwRY. New Yuk. 

© 1893 SCIENTIFIC AMERICAN, INC



JULY 8, 1 893.] 
Founded b lJ  lICathew OaTtjJ, 1785. 

H E N R Y  CA R E Y  B A I R D  de. CO. 
Indnstrlal Publishers. Booksellers, a u d  Import .. rs, 

�l 0 Walnut St . . I'hlladelphia. I'a . . U. S. A .  
trOur new and Revised Catalollue of  Practical and 

Scientific Books. 88 pages. 8vo, and our other Catalognes 
and Circulars. the whole covering every branch of Sci
enne applied t.o the Arts. sent free and free of p08talre 
to any one in any part of the world who will fnrni.h hi. 
• ddr ..... 

CHICAGO EXHIBITION. 
TO I N V E N T O R S 

A N D  M A N U FA C T U R E R S  

VANDUZEN SJ�'iM PUMP THE BEST III THE WORLD. Any Kind of Liquid. 
Order, never Clog. Dor 

Guaranteed.. 

per Hour. Cost t'7 to t'75 ... ch. Address 
THE VANDUZEN & TIFT CO., to lOS E. 8etond St.,  CiDtiDuti, O. 

DCI & ORE BREAKER Capaeity up to 200 tons per hour. 
Has produced more ballast, road 

metal, and broken more ore than 
aU other Brea;'e s combined. 

Bnllders of High Grade Mining 
Machinery. Send for Catalogue •. 

C A T E S  I R O N  WOR KS, liO C So. C l i n ton St., Chi cago 
136 C, Liberty Street, New York. 

23'l C, �'rankJin St •• Bo.ton, Ma •• 

TH E OWN E RS O f A Man ll facturing 
Pl ant, n o w  i dle. 

�:��'lo� ;W:::t ln�lg';,�����o"J. ��:����� ���\�f�· 
a new 76 borse {tower enldne and boiler ; two acres 0' 
ground ju.t outsIde city IImlt.1 between two railroads. 
and a .Iding from each Into �he premise.. Plant and 
some money will be put into satisfactory business. 
���� ���:!�f�J:,
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to manufacture need respond. �.H()PE IS U 'I.'OR, Zanesville,  Ohio. 

JAPANNING . EN�MUlNG &o%�£�fJl�A� I�R�;WR 
L A RG E 5T '"' M O ST COM P L E T E P L A N T  I N T H E.  COU Nm� f O R. T H I S  G L A S S  Of WORK B l cvtLl lNAME. L .N<. A SPE.( I ALT Y .  A U T O M AT I C  M ' r 'G CO . C O �  !>1 51 & 1 AVE. NLW YOR!,\ 

WEB ER CAS AND CASOL I N E  ENCINE 
Simple.t and most economical 

engines on earth. 
Fnlly Guaranteed. 

ALUMINUM : ITS USES AND AP-
plications. A valuable and interesting article by G. L. 
Addenbrooke. ContH.ined in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 8�9. Price 10 cent.. To be had at 
this office and from all newsdealers. 

� N ICKEL  
.5 AND � E LECTR O -PLATING 
§ Apparatus and lIateriaL 
';:: THE 
� Ha.nson & Va.n Winkle 00. o N ewark, N' .  J. 

81 LIBERTY ST., N. Y. 
23 S. CANAL STREET, 

CHICAGO. 
Columbian Exposition Electrical Bldg., Section 1., Col. 4 

THE GRIFFIN MILL 
A perfect pulverizer of all refractory substances by either 

the wet or dry process. It works better and at less expense 

than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured . 

For FREE Illustrated Pamphlet address 

BRADLEY 

ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G. M .  Hopklns.-Descrlptlon of a small electro 
motor dev)peil and CPDstructeti Wlth a view to assisting 
amateurs to make a motor wnich miJlht be driven witn 
advantage by a currp.nt derived from a battery, and 
Which. would b llve 8ufticien!. power to operate a :toot 
lathe or any macblDP requirinll not over one man power. 
With 11 figures Contained in �CU;NTIF I ('  AMEltH'AN 
SUPPL<M >:NT. No. ti4 t .  I'r;ce 10 cents. To be bad at 
this olllce and from aU newsdealer •. 

�parsons Horological Institute. 

earn the Watch Trade 
Engraving and Jewelry Work. 

PARSONS. I DE  & CO. W' Oir/J'ular free. 
302 B rad ley Ave.,  P E O R IA, I LL. 

C H A N D L E R'S 

Micrometer Holder 
It allows the hand to be free 
�hN:

e 
tt�

e 
o�g��·

t
t�'fd:

c
�t'! 

work. Price dO cent •. 
OHANDLER & FARQUHAR 
No. 179 Washington Street, 

BOSTON, MASS. 
Send for Catalogue of Tools. 

The AUTOGRAPHIC 

REGISTER. 
A I.abor - Snving 

Business � Y 8teln. 

Enforcincr Honesty 
and A ccu racy. 

Chieago Autographie Regiijer Co. 
l �O E. Mon roe Street, 

C H I C A GO, ILl .. 
Send JOT catalogue d; price liBt. 

c Ar:A", A, THE PREMO 
Fitted with all improvements for hand or tripod work, including 

.wing-back and adjusting front, yet withal 
EXCEEDINGLY COMPACT. 

It I. the Ideal Camera for Tourl.t., BicyclIsts, Canoeists, and all 
others to whom a .avlng in space I. an Important con.lderatlon. 

Full particulars in our new catawgue-mailed jroo. 

ROCHESTER OPTICAL CO. 

S
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Mod e l  and .;x p �l·i lll(nl 1 ai \Vol'k. 
Small Ma.chinery, Novelties, etc., man

ufactured by .peclal contract. Vork StencilWks. lOG Na.sa� St., N. Y 

FUELS AND THEIR USE-A PRESI-
dential address before the Soclety of Chemical Indu.try, 
by J. Emerson Reynolds, M.D., discns.1ng the modem 
developments of. the fuel. coal, peat and petroleum. 
Ga.lficatlon of coal. Natural gas. Gasified petroleum. 
����:� i>�:'
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from all new.dealers. 

THE LIQUEFACTION OF AIR. - A 
lecture delIvered by Prof. James Dewar before the Roy
al Institution on the production of Uquid common air in 
bUlk. With 9 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. �96. Price 10 cent •• 
To be had at this office and from all newsdealers. 

• DEI • .A N EY'8 
"Expan si on P acki ngs 

for Steam, Water & Ammonia 
are best and cheape.t. 

D E L A N Jo:Y'S ., Metallic G askets and 
make efe��'::'f�� joint •• 

H .  oj. Delaney '" Co. Mfrs. 
Third & Fowler StII., Milwaukee, Wi •• 

.. ECONOMY IS WEALTH."  
Agents wanted t o  .ell the Im-

����g. .ra:d��d 'g��I�::!:Je 
for a reasonable price. Prlnts all 
language •. Interchangeable type. 

IT Send tor Oatalogue. Adm-- N. TYPEWRITER CO. 61 1 W •• biDJt'OD Street. BOIton. ):I888. Mention Scu!'Dtiftc Amerlca.n. 

MINING 
A!�9ECH!!" f!!�t!!nic8�!H!¥e! etc. '1 be!�Jt� 
dents only need know bow to read and write. DIPLOMAS Awarded. 
Low Prices. Send for FREE Circular to The CO)'J'espondence SohooI of 1II1nes, Seranton, Fa. 

3 1  

JUST PUBLISHED. 

THE MANUFACTURE OF 

Liquors and Preserves. 
By J. DE BREVANS. 

P R ICE $3.00, POST P A I D. 
The author is an emlnE'nt French chemist who has 

devoted much time and study to the preparation of 
Liquors and Preserves. The great value of the work 
consists in the formulas, which number over 300, and 
are 80 arranged that, if the manufacturer has no dis
tilling plant of his own, he can still make many of the 
liquors from the essences. The manufacture of French 
liqueurs, etc., from essences is very prOfitable and does 
not require largr- capital. The raw materials, the plant 
of the distiller, etc., are described according to the best 
modern practice. The book has 85 illustrations, 18 ta
bles, and a full iudex. 

Ill'"' Send tOT Table oj Contents. 

J.\ILUl.'\TN" d:t CC::> . •  Publishers, 
SCIENTIFIC AMERICAN OFFICE, . 361 Broadway, Ne� York. 

S T E R EOPT I CON S .  
MAG I C  L AN T E R N S  A N D 
ACCESSO R I ES. SEND FOR CATALOGUE. 
TO CHAS BESE.lERMAKER2J8CENTRE ST. 

N EW Y O R K . 

PROPO S A LS. 

The Shimer Cutter Heads 4li.OOO SOLD. 
To work Car Siding, Flooring 

��ur.r��:.r. s�:E ;an� 
Blinds. Cope Heads to 
match. Sftlll'l �. 8bllllPr & 80DI, 
Centre St., Milton, Pa. 

ALL -- �- ' -§:l' CAST lNGS FF\���CIAL ERN S 
�DEVLIN " CO f i N E  TIN NING  JAPAN- P"'I1�� 

� ,�� =-�E--ABL AND FI N E  GRAY IRON A LSO ST E E L  

. ,)  U\ F I N I SH ING . N ING ,....: " THoMfI; LEH .GH AVE II< AMERICAN.:;r PHILA '--��� 

W' A�ER JAMES LEFFEL " CO., 
" I  SPR I N G FIELD, OH IO,U.S.A. 

Send for our fi n e  WHEELS large PAMPHLET. 

•• d 
•• pens •• TH E  CHICAGO WA 

281 Waba sh Ave . ,  C h icago, 

w 0 R K I N  G M O D  E L S & L IG H T  MACH INERY .  I N V E N T I O N S  D EV E L O P E D . SC I1 I I fO I' M o d e l  C i rcu l a r. J o n e s  B J' n s  E C o  . . C i n · t i .  O .  \ 
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ORDINARY RATES. 
Inside Pall'e, each insertion, - "Ii cents a line 
Rack Page, each insertion, - - $1.00 a Une 

p,- For some class.. of Advertisements, Special amd 
Higher rates are required. 

wm� ;�i'l�e�Tti'I��:�o�:tge
l
�';ith

a
glf�e

e
lfn� 

���:.J,�! !� M:�rr..te�ga::f: �
a
l. :;���� 

=fve� :r
e��1fci.trJ:"'6m.!;d�rt.1:�

e:s
.f::;::;da� 

moming to appear In the following week's Issne. 

·iiJiIJi....'!!iH!I' 
OVERMAN WH EEL CO. 

BOSTON. WASHINGTON. DENVEII. .AN " .. .,Nol800. 

A. G. SPALDING " BROS., Special Agents, 
CHICAGO. NEW YORK. PHILADELPHIA. 

J titutifit jm,ritJII. 

ACCOUNTANTS 
who use the Comptometer 

have no trouble with their 
trial balance. Has i t  ever oc
curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? Write for Pamphlet. 

Gree��!l��. ;��}��!�!12�giDel 
an1

d
�"t:t':�le"f:E��°ti��n 

AI:':,:' n�r.':aatic 
frOID 3 to 75 horse p�er. IN years on the 
market. pr Sena jor Circulars. 

MANUFACTURED BY 
F E LT .. TARRANT MFQ CO . COLD FORC E D  P R O D U CT. 6Z-S5 ILLINOIS ST . C HICAGO. 

W. Q .  &, G .  GREENFI ELD, 
EAST NEWARK, N. J. C 'Ro[ors' llrivo Scrowl" K 0 D A K S • Patented May 10, July 19, 007; 

Jniy l0, 1888; Take one with You Jniy 19, 1892. 

'heaper than 
common screw, 

It will turn like a screw 

into wood when driven 

with a hammer, and 

will not break the 
ftOOI'S of t h e  

"nd, being cold ffYTYJ- . 
e/!, the entire surface 
has a metallic skin. 

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

P"' Serul tor samples to 

wood. 

AM E R ICAN SCREW CO. 
PROVIDENCE, R. I .  

THE COPYING PAD.-HOW TO MAKE 
and how to use ; with an engraving. Practical directions 
:��t1cy,rtFe:O��:sg:.��.:'.t�0�� ala"�pl�

e
t��';M: letter to the pad, how to take off copies of the letter. Contained In SCIlliNTIFlC AMERICAN SUPPLEMENT, No. <l3S. Price 10 cents. For sale at this ollrce and by ail newsdealers in ail parts of tbe country. 

a good watch, a handsome one
but don't "go broke" over it. 

Fourteen-karat gold, filled, or 
coin-silver, elegantly engraved : 
enamel dial in modem Arabic nu
merals ; jeweled works ; stem-set 
and stem-winding. A gem to look 
at and a perfect time-keeper. It 
looks like a hundred-dollar watch ; 
any one can take genuine pride in 
its looks and its behavior. The 
new, p e r f  e c t e d ,  quick-winding 
." Waterbury" ($4 to $1 5 ) . 

No cheap Swiss watch can com
pare with it. Your jeweler sells It, In many different styles. 49 

�ATENTS ! 
MESSRS. lIlUNN &; CO. in connection . 

with the pnbllcatlon of the SCIENTIlI'IC 
AMERICAN, continue to examine improve
ments, and to act &8 Solicitors of Patent!' 
for lnventors. 

In thi. line of business they bave had .fortll-fi'" !lears' 
expeIience, and now have fl·nequlfil'd facilities for the preparation of Patent Drawings. Sp"clflcatious, and the 
Pl'OIIooutlon of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Mnnn 
&; Co. also attend to th" preparation of Caveats, Copy
M"hts for Books, Labels, Reissues, Assilmments, and 
R.eports on Infringelnents 01 Patents. All business in
trusted to them Is done wltb special care and prompt. 
I I� on very reasonab1e terms. 

A 
l::i"�

let sent tree of Cbarg:t on application, con-
�t::, �em � =:,���� T.a� �O:y�g�t l>esigns, Patents, A pveals, Re18snes, Itifrlngements, A.8sIgnnlents, Rejected Ca8e8. Hint8 on the sale of I'atents, etc. 

We also send, fret.of cha-. a S11l0pels of Foreilm Pa
tent Laws, showing the COst and method of securing 
Patents In all the principal oountrie8 of the world. 

MUNN & CO •• SolicltDrs Df Pateuts. 
361 Broadway. New York. 

BBA.NCH OFFICBL-lioII. • a1Id tIN I' � PlIo 
aItIa Bulldtua. near 'l'tb .� WIllhiD8toJl. D. 0. 

to the World's Fair. 
They're the only practical camera for the purpose. 

No bulky glass plates-no troublesome holders-no 
need of hunting up a dark room. With our special 
Columbi31l spools of film, containing 200 exposures 
you Can have your Kodak loaded before leaving 
home and can then " press the button " as often as 
you like, while at the Fair without the necessity 
of reloading. 

Eastman Kodak Co., 
l Send for t R ) Catalogue. f oohester, N. Y. 

P E R FORATOR S  O F  ALL M ETALS 
For Co� 011 and Rice MillS, Sugar Houses, Dist11lerles .. J'hosphate and Fertilizer Works, MI:iJiruz and C:oncentratmg, G&8 and Water Works, J!aevators, Threshers, Sep .... rators, Com Shellers. and all kinds of Grain Cleaning Machinery. Heavy Steel and Iron Plates lIDd Cylinders for Screenin

N 
Ore, Coal, Stone. For Filters, Straln� Venti1a-t

�
, ��, i:::..�¥gg

V
��hP��s 'We�:fee.r¥J:.�r:.\r,il��

clal Slzes for Conee Clean-
The Harrinll'toD & Kina: Perforating Co .. Chi.,.go, and 28£ PearI St .• N.Y 

" lHPOOVlUlENT THE ORDER 011' 'hOI AG .. " 
The Smith Premier Typewriter 
Embodies the most Progressive Mechanical Principles. All the Essential Features Greatly Perfected. . Perfect and Permanent Alignment. 

E&8lest Running, and Nearly Silent. 
All type cleaned in Ten Seconds without Soiling tbe Hands. 

The Smith Premier Typewriter Co. , Syracuse, N. Y. ,  U. S. A. 
We have 20 branch offices In the principal cities thronghout the U';1ted States. 

'GEITS WANTEQ rtI!\ FINE TOOLS IN EVERYSHOP. 
" CAT:l'l,��R (j.H.BIJSLY&' (10. • .A/lD AGENCY. . <HlCAGCI!Iu..iti:A.-

Elec-tric * 1¥.i:e>-te>rs 
FOR ALL POWER PURPOSES. . 

MILLS, FACTORIES, SHOPS, LOCOMOTIVE WORKS. ETC" OPERATED BY 01JR 
:mx...:mOT:E'l.:EO :D4<>T<>�I8. 

Are Clea.nar. Healthier, Give Greater Returns for Outlay, than those Operated by Other Method& 
PROFIT-ECONOMY. 

GENERAL ELECTRIC COMPANY, 
DISTRICT OFFICES : 

« Broad Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New York. I 620 1c Avenue . . . . . . . . . . . . . . . . . . . . . .  Boston, Mass. 
173 and 175 Adams Street . . . . . . . . . . . . . . . . . . .  Chicag0I,

Dl. 600 Street . . . . . . . . . . . . . . . . . . . . . . . . .  PhlladelPhlfl Pa. 
Fifth a1Id Race Streets . . . . . . . . . . . . . . . . . . . Clnclnn&t O. j 401 Ie Street. . . . . . . . . . . . . . . . . . .  8t. PaUl, Inn. lIlGuitable Bnildlng . . . . . . . . . . . . . . . . . . . . . . . . . . A.� Gtr. N. W .. . . . . .. . . . . . . . . . . . .  WuhiDgton, (Jon·t. 161!'1:rst Street. . . .  . . . . . . . . . . . . . . . . . . .  San � Cal. Temple. .  . . . . . .. . . . . . . . . . . . .  • . . . . . De!i"er, o. A.1l b1l8ln_ out4II4e the U. S. traIIIacted bT� 0Dal ""0 00. ... BIUII4 8t. B.., Tork 

[JULY 8, 1 &)3. 

The Ameri��D Dell Tell�hane �am�'ny 
1 2 5  MILK ST., BOSTON,  MASS. 

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

" The patent itself is for the mechan
ical structur� of an electric telepJ:tone 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 �eventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel
ephone in the construction of which these 
things or any of them are used." 

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