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'titutifit �tuttitall. 
OPENING OF THE WORLD'S COLUMBIAN EXPOSITION up at the foot of Lake Michigau, nearly a thousand 

AT CHICAGO. miles from the nearest sea port. 
On the first day of the present mouth the Columbian In this sense the Exposition will not be confined to the 

World's Fair, at Chicago, was formally opened. The area, large as it is, of Jackson Park. The preliminary 
programme for its inauguration was simple and effec- sight of New York City and the thousand mile ride 
tive. It included music, prayer, poetry, and oratory, through th.e Empire and Lake States, or over the Alle
followed by an official reception by the President of gheny Mountains and across Pennsylvania and Ohio, 
the United States and the officials of the Fair and teeming with industry of all kinds, will be the most im
foreign commissioners. The music was rendered by a pressive part for many. Over this ground the work of 
band of six hundred musicians; the prayer was de- the past century is depicted. After lying almost in
livered by the blind chaplain of the United States animate for three hundred years' the discovery of 
Senate, who, as he was led to his place upon the plat- Columbus took effect and awakened to life. It is only 
form by his adopted daughter and faced the great the last hundred years which have made the Colum
audience, which he could not see, gave the requisite bian Exposition possible. 
touch of pathos to the occasion. The principal oration We have in preparation an extensive series of illus
was delivered by Director-General Davis, president trations of notable objects pertaining to the Exposi
of the Exposition. President Cleveland followed him tion, pUblication of which will soon be commenced. It 
in a very short address, warmly appreciative of the will of course be impossible for us to illustrate all of 
wonderful work which has been done at Jackson Park. the wonders gathered at Chicago; but we hope to 
On a table near his left hand was a gold telegraph key. place before our readers the pictorial forms of many 
As he finished his address, he pressed the key. The of the most interesting thiugs, and to present a gen
closing of the circuit marked the beginning of the eral idea of the greatness and nature of this, the most 
Fair. The electric current started the machinery. recent and most remarkable assemblage of modern 
Tha electric fountain began to play, some seven hun- productions of science and the industrial arts. 
dred flags were unfurled, and the Wh ite City, as it has 4 4 •• _ 
been appropriately called, started into life. Its brief THE WORLD'S COLUMBIAN EXPOSITION. 
existence began with the pressing of the key by the The World's Columbian Exposition is now a reality. 
President of the United States. It has been formally opened to the public, and although 

The Fair is designed to commemorate the discovery there had been more or less fear that the great claims 
of America by Columbus. As it was to take place in made for it would not be realized, the results are even 
the temperate zone, the summer was the proper season greater and finer than could have been anticipated. 
for it. The definitive site was determined at so late a Chicago has fully demonstrated that she is competent 
day that the time afforded for preparation was una- to conceive, in all its details, the scheme of by far the 
voidably very short. Such considerations as these greatest exposition ever undertaken; that she can 
justified the postponement of its opening from Octo· carry it to consummation on a much broader scale 
ber, 1892, the true quadri-centennial, to May, 1893. than was first conceived. Not only has Chicago ac
Six months more were afforded for the construction complished this, but she has paid out of her own cof
work, and the only possible time for it, the summer fers the chief cost of this vast undertaking. She has 
season, became available. completed her part of the work in twenty-one months, 

Seventeen years have elapsed since the United and she has handled over 250,000 people on the open
States, by a World's Fair, celebrated the centennial ing day without difficulty. Such an achievement is 
of their independence. The original exhibition of the stupendous; it is even beyond the conception of those 
character of a World's ll',tir was held in England in who have witnessed the progress of the work, 
1851, under the auspices of the Prince Consort of A dreary sandy waste and swamp of 700 acres has 
Great Britain. After exhau;;ting its superfluous ener- been converted into a veritable city, the " White City," 
gies during centuries in international war, the as it is called. The land has been transformed into a 
world made an effort to establish an international most artistic and beautiful p·ark. It has been pro
contest in the arts of peace, and succeeded. The Crys- vided with a system of drainage designed on the latest 
tal Palace, of London, a building unique in construc- improved scientific principles. Water, gas and elec
tion, and in many processes used in its erection, fitting- tricity are supplied in almost unlimited quantities in 
ly marked an epoch in itself, irrespective of its con- all parts of the grounds, while compressed air is fur
tents. New York followed the example, and soon nished in nearly all the larger buildings. The electric 
after had its own Crystal Palace in what is now known lighting plant, both arc and incandescent, has nearly 
as Bryant Park. twice the capacity of all the central lighting stations 

World's Fairs have been frequent since the early combined in the city of Boston. Practically 400 build
days referred to. London, Paris, Vienna, Philadelphia, ings have been planned and constructed, the aggre
have successively surpassed previous efforts. But the gate floor area of these buildings reaching about 200 
crowning achievement in every sense is that establish- acres. These are some of the things that have been 
ed on the shores of the inland sea-Lake Michigan. In conceived and carried ont in this remarkably short 
every respect the Chicago exposition surpasses any- space of time. 
thing which the world has seen. There are things in connection with the Exposition 

The readers of our columns have learned of the new that can be criticised. It is the fruit of human ability 
methods of construction employed. The very walls and effort. But there is so much that challenges ad
are covered and decorated in a peculiar way. The miration that the visitor, with any knowledge of what 
architectural features, striking and chaste, have their the Exposition is, how much has been accomplished, 
impressiveness increased by their gigantic size. The and under what difficulties work has been carried on, 
same element affects the superb groups of statuary cannot fl}il to appreciate the great undertaking for 
employed upon the buildings. But not content with what it really is. President Cleveland well said in his 
this much, the highest skill of the landscape artist has address at the opening exercises that we ask for no 
been invoked. The water front has been utilized to allowances on account of our youth. Neither thE! 
the fullest possible extent in introducing the beauties United States nor the Exposition need ask for such 

of lake scenery. A new city built upon the low shores allowances. Every citizen should feel proud of the un

of the lake made the Venetian character appropriate, dertaking, and he who misses seeing it misses the 
and the beautiful canals of old Venice are reproduced crowning achievement of the century. 
by the side of the pre-eminently modern Chicago. The - •• I • 
entire conception and production are unique. THE ELECTRIC SYSTEMS AT THE COLUMBIAN 

A World's Fair has never been held in a country of EXPOSITION. 

so large a population as that of the United States. A One of the first exhibits ever made of an incandes

quarter of a million of people were present at its open- cent electric lighting plant in which the power to' 
ing. Even this number at first sight might seem dis- generate the electricity was furuished by steam wa� 
appointing, a fact which alone indicates i"he immensity the one made at the Paris Exposition of 1878 by Mr. 

of the enterprise. But Chicago after all is a center of Edison. The engine and dynamo were practically one 

population not greatly exceeding a million of souls. machine, the engine being probably the first one oi 

Philadelphia, but two hours distant from New York, high speed used for purposes of generating electric

represented in 1876 an available area inhabited by ity. It was about this  time that the incandescent 

several times this number. As the season advances the lamp became a commercial success, and coincident 

great trunk lines will pour thousande of visitors from with the accomplishment of this came the practical 

all parts of the world into the metropolis of the lakes, development and use of electricity. With the prece

and the White City will be adequately tenanted day dent of this plant it would be supposed that direct

by day. connected plants would have become popular, espe· 

Every world's fair has surpassed its predecessor. Such cially as this particular plant was p�t into daily use 

is the rule of exiRtence of these institutions. Yet so in a light station at Milan and did excellent service. 

immense is the Chicago Exposition, so utterly unpre- Such high rates of speed were demanded that the 

cedented in every respect, that it is hard to believe that I matter of regulating the engine was a serious ques· 

it will be excelled in magnitude or beauty for many tion to engine builders, and because of the greateI 

years to come. success that attended th e regulating of speed by belt-

The benefits direct and indirect to Chicago and to ing down or up, the matter of direct connection was 

the West cr.nnot well be overestimated. Even to-day practically dropped in this country for many years. 

the most c .rious misinformation as to the United States It has been carried to a point of much perfection in 

obtains in Europe . . The present occasion will be a true Europe, and is now fast coming into nse in this coun

revelation of an unknown civilization to many visitors try. Much larger units of power and of electrical 

to o�l':"hores, who do not realize that a city almost as energy are demanded each year, and while builders 

largf .s Berlin has within the span of a lifetime grown have been adding refinements to the wonderfully per-
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fect mechanism of the steam engine, dynamo bnilders 
have been building machines which do not require 
such high rates of speed as were formerly demanded, 
both because of improved design and construction as 
well as because of the increase in size. 

The electric generating plants at the World's Colum
bian Exposition fully demonstrate the latest practice 
in this country in direct connecting. Six of the West
inghouse alternating current dynamos, each with a nor
mal capacity of ten thousand incandescent lamps, will 
be direct-connected to Westinghouse compound engines 
of one thousand horse power each. Near by, in the, 
power plant in the Palace of Mechanic Arts, the Gen
eral Electric Company exhibits a vertical triple expan
sion engine direct·connected to two Edison multi
polar power generators of five hundred horse power 
each. These two plants, each of which is of unusual 
capacity, demonstrate the adaptability of direct cou
nection with vertical types of engines, while in the 
power house of the Intramural Railway is a direct
connected plant in which the engine is of the hor
izontal type. The engine in this case is a two thou
sand horse power cross compound Allis engine of the 
Corliss type, and the armature of a fifteen hundred 
kilowatt Thomson-Houston multipolar railway gen
erator is built up on its shaft. With the claims for 
economy that are made for direct-connected plants, it 
would be instructive if these three installations were 
so arranged that they could be tested under different 
steam pressures, so as to ascertain the point of their 
highest economic working efficiency. 

There are other direct-connected sets at the Exposi
tion besides these mentioned. They are exhibits and 
not part of any plants in actual operation, but they 
all go to show that the plant designed and exhibited 
by Mr. Edison fifteen years ago was on the correct 
principle. 

',itutifi, jlUtti'"u. 
The ceremonies attending the formal opening of the 

Exposition began promptly at half past eleven. The 
special platform constructed for the occasion on the 
east front of the Administration building provided 
sufficient seating capacity for the two thousand or 
more invited guests, the orchestra, the large chorus, 
and others. Exposition officials estimated that at 
least 150, 000 people could be comfortably crowded into 
the Grand Plaza in front of the platform. Long be
fore President Cleveland made his appearance on the 
stand all available space, not only in front but on each 
side of the Administration building and the great open 
areas in front of the Manufactures and Liberal Arts 
building and the Agricultural building, was crowded 

THE OPENING ON MAY I. to the utmost, and thousands of people filled the 
The World's Columbian Exposition was formally grounds even as far east as in front of the Peristyle. 

opened at noon on Monday, May 1. The sight from the platform was magnificent. A large 
From the day work was begun on the Exposition, sounding board had been constructed directly back of 

the amount of energy expended has been almost limit- the orchestra and chorus, and its efficiency was com
less, and as the opening day drew near month by plete, thus adding much to the perfectuess of the cere
month, this amount of energy increased proportion- monies. 
ately. The greatest amount of work was accomplished After the President and other guests were seated, 
during the month of April, and especially during the the ceremonies opened by the orchestra rendering 
last week or ten days, when from 15,000 to 17, 000 men the " Columbian March and Hymn. " Dr. Milburn, 
were employed, and work went on unceasingly. Ex- chaplain of Congress, offered prayer, Miss Jessie 
hibitors were given up to late Sunday night, the 30th Couthoui recited the" Prophecy, " a poem written for 
day of April, in which to finish their work, or, if not the occasion by W. D. Croffnt. Following the render
finished, to have it reach as near as possible the point ing of the overture, " Rienzi, " by the orchestra, 
of completion. MeantIme, while exhibitors were put- Director-General Davis of the Exposition delivered a 
ting the finishing touches on their exhibits, from 4,000 short address, reviewing concisely the work and pur
to 5, 000 men were cleaning up the grounds and build- pose of the Exposition. Concluding this address, the 
ings. These men worked through the night and up Director-General turned to President Cleveland, who 
almost to the hour that the procession escorting the returned the salute of the Director-General. As the 
guests of the day entered I the Exposition grounds, and President rose to his feet he was greeted by an out
they accomplished their work so that when the Ex- burst of cheering from the immense crowds in front 
position was formally opened to the world, it was ready of him, aggregating perhaps 300,000 people. Cheer 
for the inspection of visitors. after cheer arose, echoing from the· Administration 

• 1., • The ceremonies attending the opening began on Sat- building across the basin to the Peristyle and back 
THE POST OFFICE OF THE COLUMBIAN EXPOSITION. urday, April 29, when the Duke of Veragua reached again. The President presented the purposes of the 

The model post office established in the World's Co- Chigago and was escorted to his hotel. An hour later Exposition, asking for no allowance on the score of 
lumbian Exposition grounds by the United States President Cleveland with his cabinet and other gov- the youth of the nation, then declared the Exposition 
Post Office Department is now in full working order, ernment officials arrived and was escorted to the hotel opened, and, touching the electric key, turned on the 
and has been used since the middle of April. This by State and national troops, and a little later the steam to the great 2,000 horse power engine of the 
office is a branch of the Chicago post office, but is Liberty bell, which received such ovations all along power plant in the Palace of Mechanic Arts. 
known as the World's Fair f$tation, and all visitors at the route from Philadelphia, was escorted through the As President Cleveland touched the key and declared 
the Exposition who have no definite knowledge in ad- streets of Chicago to the Exposition grounds, received the Exposition op(>ned, the sight and the sound follow
vance as to what their address will be in Chicago may almost as great an ovation as was accorded the Presi- ing was most men;lOrable. On every building through
have their mail sent to this station by addressing it dent and the descendant of Columbus. Thousands of out the grounds, and especially on those adjoining the 
"World's Fair Station, Chicago." This office is sit- strangers were in the city, and the streets were basin and canals, the hundreds of flagstaffs had been 
uated in the southwestern corner of the United States crowded from the station to the Exposition grounds, arranged with their flags tightly furled but ready to 
Government building, and its general arrangement eight miles away. Public and private buildings were I be flung to the breeze at an instant's notice. Im
is in all respects highly convenient. At the ex- freely decorated, and, in spite of the gloomy weather, mediately in front of the grand stand were three poles, 
treme left is the private office of the superintendent of the ovation was a royal one. each eighty feet high, and on top of each was a golden 
the station, then in consecutive order are windows as Sunday, the 30th of April, was one of the most un- model of the Santa Maria. At the signal, flags were 
follows : Two "Carriers' Delivery " windows, two comfortable days that has been experienced in Chicago unfurled from these poles and the halliards controlling 
" General Delivery " windows, one " Registered Let- this spring. The atmosphere was chilly and a driving the flags on every one of the other flag poles were 
tel's " window, one " Money Orders " window, one rain continued from early in the morning until after loosened as if by one movement, and the flags of every 
" Stamps Wholesale " window, one "Stamps Retail " noon. Monday morning of the opening day, May 1, country exhibiting at the Exposition, the Exposition 
window, and at the right hand corner an " Inquiry " was somewhat brighter, and, although it was by no colors, and an immense amount of bunting of bright 
window. Between the carriers' windows and the gen- means pleasant, the sun made several brief appear- and harmonious colors were flung to the breeze. At 
eral delivery windows are about one hundred lock ances. The preceding week had been one of almost the same instant two electric fountains situated on 
boxes which will be rented, but there are no call boxes. continuous heavy rains, and, as a consequence, the' Ex- either side of the McMonnies fountain, and immediate
N ear the right hand end are four slips for mailing let- position grounds and some of the streets were in bad ly in front of the grand stand, sent great streams of 
tel's, one each marked "North," " Sout.h," "East " and condition. Many of the walks and promenades in the water fifty to seventy-five feet in the air, and the 
" West. " Besides these there are slips marked " Pack- northeru half of the Exposition grounds had had the great golden Statue of the Republic mounted imme
ages," "Papers, " "City " and "Foreign. " finishing touches put upon them and had been rolled diately in front of the Columbus entrance to the Peri-

This office has about twenty-five postmen in the de- and swept until they were as hard and clean as an as- style was unveiled. The man-of-war Michigan which lay 
livery service, and there are four deliveries of mail a phalt pavement. The highways of the southern end immediately off the Exposition pier fired twenty-one 
day, mail being delivered at all the State buildings of the grounds-and it is here that the crowds largely guns as a Presidential salute. The steam launches in 
and foreign buildings as well as at the Exposition center-had not been fully completed. Most of them the basin blew their whistles, and at the same time 
buildings. By this arrangement visitors from any par- had reached the point where only the top dressing whistles from steamers lying at the pier and the great 
ticular State can, if they so choose, have their mail de- and a little more rolling was required to complete steam whistles and gongs on Ithe power plant of the 
livered at their State building, provided their State them when the rains came and, lasting so many days, Exposition joined in the din. The orchestra and the 
has a building. The service of this office, including prevented the completion of the work. chorus closed the formal exercises with the tune 
the mail delivery, belongs equally to Midway Plaisance The hour for opening the gates of the Exposition to "America," and at the second verse the whole con
as to the Exposition grounds proper. the visitor is eight o'clock, but long before that hour course of people, guests and visitors joined in the 

At the right of this post office is a model postal car on the opening day visitors poured in at all of the singing. 
with all its equipment complete. A full working gates, and the stream inCl'eased in volume up to the President Cleveland and the other invited guests re
model of this car, one-sixth in size, is also exhibited. time of the arrival of the procession. ThiR procession tired to the Administration building, where a lunch 
In this connection the Post Office Department makes a consisted of a platoon of mounted park policemen, a was served. While they were preparing for the Innch 
complete exhibit of the various ways of carrying mails' detachment of city policemen, mounted, Company B a band of several American Indians that had been 
in addition to this postal car. There is a mail carrier Seventh United States Cavalry, the Chicago Hussars, stoically watching the exercises was led into the 1'0-
on horseback with his equipment, a sled to which mounted, Troop A Illinois National Guard, and a large tunda under the vast dome of the building, and at a 
three dogs are harnessed, showing the manner in which number of carriages containing the officials of the Ex- given signal they sounded the Indian war whoop which 
mail is calTied in the winter in extreme cold regions. position, with the presidential and ducal parties, startled the foreign guests. After a short rest follow
There is also the Indian mail carrier on snow shoes, a for�ign representatives, city and State officials, ladies ing the lunch, the President, the "Duke and a few 
" special delivery " boy on a bicycle, a fine model of of the several parties, etc. This procession proceeded more of the more prominent guests were escorted 
the steamship City of Paris, also a model of the side up Michigan Avenue, out the Boulevard, and entered about the grounds and through the several buildings, 
wheel steamer Southern, of New York, the first the Exposition grounds by passing through Midway riding part of the way in carriages and the rest of the 
steamer that ever carried the United States mails. Plaisance. People crowded the streets along the en- way in electric launches on the waterways. Quite a 
There are also two wax figures of postmen in full uni- tire route of the procession. In the Midway Plaisance little reception was held in the Manufactures and 
form, together with a full and complete display of the people in the several foreign villages turned out Liberal Arts building, where the President and the 
mail bags and pouches of all kinds, etc. en masse to extend their welcome to the President. official representatives of all the exhibiting nations 

,. ... ., 
FOR BROWNING BLUE PRINTS. -Dissolve piece of 

caustic potash as big as a soup bean in 5 ounces of 
water. Place print in this solution, and it will fade to 
orange yellow. When all blue prints have disappeared, 
wash print thoroughly in clear water. Then dissolve a 
partly heaped teaspoonful of tannic acid in 8 ounces of 
water. Put the yellow prints in this bath, when they 
will turn to a brown that can be allowed to assume a 
tone of any required depth. Then wash well and dry. 

Turks, Moors, Egyptians, Singalese, Algerians, Japan- and colonies who were present were formally intro
ese, Javanese, and the other foreigners extended their duced. President Cleveland and party left the grounds 
greetings to the President each in their own peculiar at half past five for Washington. 
manner. Passing through the Plaisance into the Expo- It is hardly to be expected that such an enormous 
sition grounds proper, the procession wended its way undertaking as this Exposition has been could be 
throagh throngs of people to the Administration wholly complete in every respect on the opening day. 
building. Here the military companies formed an Nevertheless visitors have no reason to be disappoint
open passageway, through which the carriages passed ed or critical, for on the opening day there were more 
as they drove up to the building, and the invited exhibits to be seen and studied than any human bcing 
guests alighted. (Continued on page 294.) 

© 1893 SCIENTIFIC AMERICAN, INC.



ELECTRIC FURNACES. 
The elegant experiments of Mr. H. Moissan have 

particularly attracted the attention of chemists and 
physicists to tLe important results that can be obtained 
i)y the use or the elevated temperature of the voltaic 

I,{entitie jtuttiell. 
We shall now make known another model of electric 

furnace that anyone may procure. It is constructed 
by Messrs. Ducretet and Lejeune. This apparatus was 
presented to the Academy of Sciences March 20, 1893, 
under the name of the electric crucible, and was de

vised for laboratory researches and assays. 
It is shown in Fig. 1. 

The crucible, C R, of refractory material, 
receives two carbons, C and C', inclined at 
an angle of about 90°, and which are capable 
of sliding in special supports that permit of 
bringing them into contact or of separating 
them. The apparatus as a whole is inclosed 
in a metallic frame fixed to the base, K. 
The front and back faces are closed by 
plates of mica with joints of asbestos card
board. The phenomena of fusion or reduc
tion may thus be observed and a spectral 
analysis be made of them. 

Fig. 2.-MOISSAN AND VIOLLE'S ELECTRIC FURNACE. 

Through this _ arrangement we obtain a 
completely closed chamber in which the 
reactions take place without contact with 
the air and in the presence of certain gases. 
Two lateral tubes, as may be seen in the 
figure, serve for the circulation of the gases. 
An opening above closed by a cover, Bo, 
permits of the introduction into the crucible 
of the substances to be submitted to electro
thermic action. The current is led by the 
two terminals, A B, whose wires in circuit 1. Furnace placed upon iIB calorimeter. 2. The carbon falling Into the calorimeter. 

arc. The electric furnace employed by Mr. Moissan 
we have already described. This eminent chemist, in 
collaboration with Mr. J. Violle, has recently presented 
to the Academy of Sciences a note in which he fur
nishes some new information. Messrs. Moissan and 
Violle presented to the academy two models of electric 
furnaces. The first, which is analogous to the one 
we have already described, is adapted to the fusion of 
refractory metals, such as chromium and manganese. 
The second is designed for calorimetric researches 
serving to establish the temperature of the arc. We 
represent this furnace (Fig. 2) above the calorimeter. 
The bottom of the jacket of the furnace consists of a 
movable plate, after the manner of a slide. At the 
positive pole there is a fragment of carbon held by a 
rod of the same substance sliding by slight friction in 
a tube of carbon. One has only to give the rod a pull 
at the proper moment in order to cause the fall into 
the calorimeter of the fragment converted into graph
ite that has reached the desired temperature. No. 2 
of Fig. 2 gives a view of the electric furnace with the 
piece of carbon that is detaching itself therefrom to 
fall into the calorimeter. The figure to the left (No. 
1) shows the details of the carbon and of the receiver 
of the calorimeter. 

The temperatures produced by these electric furnaces 
are the highest that can be obtained. They may vary 
under the following circumstances: 

The temperatures obtained, says Mr. Moissan, natu
rally vary according to the duration of the experiment, 
and also according to the size of the furnace. They 
have no other limits than those of the voltaic arc. The 
more the calorific field is limited, the closer we shall 
approach the temperature indicated by one of us as 
being the calorific maximum that the arc is capable of 
producing. Practically, we obtain in our apparatus 
temperatures above 3, 000° without any trouble. 

These furnaces were constructed at the physical lab
oratory of the Normal School by Mr. Nion, superin
tendent of the workshop. 

may be seen in the figure. 
The arc formed bet ween the two carbons, says Mr. 

Ducretet, is converted at a distance into an elongated 
flame, forming a true electric blowpipe in consequence 
of the directing action of a magnet, Ai, placed near 
the apparatus. The arc may thus be directed upon 
the material contained in the crucible and be gradu
ally brought to the maximum temperature. 'fhis ar
rangement, devised by us, is a new applica-
tion of a known phenomenon already util
ized by Jamin in his electric lamp. The 
model that we present to the academy is 
capable, with carbons of proper diameter, 
of supporting a current of 40 amperes. With 
a current of 12 amperes and 60 volts, it is 
possible to obtain the reduction of oxides 
and the fusion of the most refractory metals 
in quantities more than sufficient for their 
chemical or spectral analysis. 

All the classical experiments and labora
tory assays that require an elevated tem
perature can be carried out with this appa
ratus.-La Nature. 

Irrigation in Arizona. 

Chief Engineer B. S. Church, of the New 
York water works, who built the celebrated 
Croton aqueduct, and who was at the head 
of the Croton water department, has been 
for some time consulting engineer in the 
building of great canals and reservoirs by 
the South Gila Canal Company, sixty miles 
east of Yuma, on the Gila. He says the 
engineering work has been completed, and 
the contract for constructing the canals and reservoirs 
has just been let to a Mr. Earland, of Los Angeles. 

" The canal and reservoirs will, on the start, " he said, 
" it'rigate in the neighborhood of 300,000 acres, and the 
system may be extended to include:more than 1, 000,000. 
The canal system, it is expected, will cost $2, 000,000. 
It is a very extensive system; will bring an immense 

I'ig. 1.-DUCBBTET'8 ELKCTJUC CBUCIBLK. 

tract of what is now arid land und�r cultivation, and 
will do much for Arizona. 

"There is to be a canal with a levee, reservoirs and 
jetties, the jetties forming a series of lakes for fourteen 
miles, which give storage, and enable the projectors to 
overcome engineering difficulties. The diverting dam 
will be of masonry and earthwork, and probably be 
50 feet high and 1,400 feet long. It will direct the 
water into the chain of lakes. 

" Beyond the chain of lakes it is smooth going. 
There are no natural obstacles. The canal will proba
bly be fifty feet wide, and carry eight feet of water. "

Pacific Lumberman. 
• �. I • 

AN IMPROVED RAILWAY ROADBED. 
In the roadbed shown in the accompanying illustra

tion there is no wood to rot, the ordinary ballasting is 
not requisite, grass and weeds do not grow along the 
tracks, cattle will not travel upon it, and the spread· 
ing of the rails is made impossible. A metallic cover
ing laid in sections, with movable water tight joints, 
covers the central portion of the roadbed, this cover
ing being tied by wire fastenings at each side to side 
flanges upon metallic longitudinal sills, the latter hav
ing in their top surface rolled ribs between which is re
ceived the bottom of the rail. On the bottom of the 
sill, near its outer edge, is riveted a strip of lighter 
metal, widening the track base, this strip having d e
pressions to receive the ends of the metallic crossties. 
The tie has a shoulder at each outer end, against which 
the outer edge of the sill rests, and the rail is held in 
place by cleats clamping the base of the rail to the sill 
and crosstie by means of bolts and nuts. With this 
improvement, after the grading has been completed, 
it is designed that the passing of a heavy roller over 
the ground shall afford sufficient preparation of the 
roadbed, without the ordinary ballasting of stone, etc. 
The crossties are first em bedded in the ground, the sills 

KAUFMAN'S METALLIC RAILWAY TRACK. 

and outer strip placed in position, and the earth 
tamped between the flanges on the inner edges of the 
"trips, after which the rails and cleats are fastened in 
place, the central covering being laid last. 

Fnrther information relative to this improvement 
may be obtained of !fr. Daniel Kaufman, Boiling 
Springs, Pa. 

-----------4.�, •• �,�. __ ----------
Life Insuranee. 

However desirable a good physical condition to
g�ther with a good family record may be in an insur· 
ance sense, unless you add to that a well-balanced 
mind and good habits you do not have a first class 
risk. 

No matter how perfect the family history or how 
sound the physical condition, unless a man has good 
habits he will not prove to be a good risk. On the 
other hand, suppose the applicant is not in the enjoy
ment of vigorous health, but has a good family record. 
if that man is of temperate habits, is not guilty of 
many excesses of any kind, if he is disposed to take 
care of his health and give his system a chance to re
cuperate from any lost energy from overwork or any 
accidental exposure, or error in diet, that man, as a 
rule, is a better risk than the man of remarkable vigor 
but inclined to dissipation.-The Guardian . 

. , ... 
Steel BarrelM. 

The manufacture has been commenced, at Barrow, 
of steel barrels for the carriage of petroleum in 
the place of wooden casks. The barrels are made in 
halves by means of dies and compression while the 
thin plates of steel are hot. Thes/" halves are welded 
together by means of electricity, and the barrels, when 
produced, are to be used in the petroleum trade in hot 
climates. The new process is one possessing great in
terest, not only to those engaged in steel manufacture, 
but to those engaged in the shipping trade, and par· 
ticularly the bulk petroleum trade. 
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CURIOUS TREE GROWTHS. I boys, they admit freely to their organizations foreign 

To the Editor of the Scientific American : workmen who have not served full apprenticeships, and 
I inclose a print made from a negative taken ·not who have only a slight knowledge of their crafts, and 

long ago on my father's farm in eastern New York. instruct them to a fuller knowledge while obtaining 
I don't know that there is anything strikingly unusual, for them full pay as journeymen. It will be shown also 
but how the two trees in the center ever became that the bulk of foreign laborers who come to America 
merged into one has been a mystery to me. One part are the poorest of their trades in Europe, the best 
appears much larger than the other. The tree, or workmen always finding abundant work and satisfac
trees, is of second growth white pine, 
and growing from between the two 
parts is a yellow birch, though, as it 
grows out on the opposite side from 
that represented, it does not show in 
the photograph. Having noted with 
interest accounts and explanations of 
various natural phenomena in your 
paper, I have thought for some time 
of sending you a copy of this view. 
The tree stands in the corner of a wood 
on the farm of W . .T. Morey, in Sara
toga, N. Y. 

Kearney, Neb. .T. T. MOREY. 
• • •  

AlllCricall Boys and AlIlerican 
Labor. 

Shall American boys be permitted to 
learn trades, and, having learned them, 
shall they be permitted to work at 
them ? These are apparently simple 
questions, and the answering of them 
is an apparently simple matter. Most 
persons thus interrogated would reply 
at once : " Certainly they should. 
Why do you ask such unneccessary 
questions ? "  We ask them because 
under the present conditions of trade 
instruction and employment in this 
country the American boy has no 
rights which organized labor is bound to respect. He 
is denied instruction as an apprentice, and if he be 
taught his trade in a trade school, he is refused admis

. 
sion to nearly all the trades unions, and is boycotted if 
he attempts to work as a non-union man. The questions 
of his character and skill enter into the matter only to 
discriminate against him. All the trades unions of 
the country are controlled by foreigners, who com
prise the great majority of their members. While they 
refuse admission to the trained American boy, they 
admit all foreign applicants with little or no regard to 
their training or skill. In fact, the doors of organized 
labor in America, which are closed and barred against 
American boys, swing open, wide and free, to all for
eign comers. Labor in free America is free to all save 
the sons of Amerieans. These are neither idle nor ex
aggerated statements. They are sober, solemn truths, 
expressed in studied moderation. So-called American 
labor to-day is a complete misnomer, as far as the 
trades are concerned. How has it 
come about that the United States, 
alone among the nations of the 
earth, has not merely surrendered 
possession of her field of mechani
cal labor to foreigners, but ac
quiesces when the foreign posses
sors exclude from that field her own 
sons ? 

The Century has been so strongly 
impressed with the evils of this 
anomalous situation, so unjust to 
American boys and so fraught with 
danger to the national welfare, that 
it has instituted a thorough in
quiry into the causes which have 
produeed it. The results of this in
quiry will be set forth in subse
quent articles, each devoted to a 
particular phase of the question. 
It will be shown that the two great 
causes have been the passing away 
of the old apprentice system and 
the enormous emigration to this 
eountry from all parts of Europe. 
It will be shown that all the trades 
unions of this eountry are controlled 
by men of foreign birth ; that near
ly all of them have sueh rules 
against the employing of appren
tices that American boys can no 
longer, in any of the large cities of 
the eountry, learn a trade by work
ing in shops with journeymen ; 
that such boys as learn trades in 
trade schools are refused admission 
to the unions, not because they are 
not well taught, but because they 
have not served apprenticeship ac
eording to. union rules, and are 
boycotted and persecuted if they 
attempt to w 0 l' k as non-union 
men. 

It will be shown also that while 
all the unions combine in this effec
tive conspiracy against American 

CURIOUS TREE GROWTHS. 

tory pay at home ; that in addition to being indiffer
ent workmen, they are in many instances men of infe
rior moral training and instincts, frequently of turbu
lent and anti-sodal proclivities and practices, and are 
often without sympathy for American institutions, 
and have no regard whatever for the country's welfare. 
It will be shown also that in addition to the foreign 
laborers who take up their abode here and possess the 
field, there are many thousands of others who come 
here in every busy season, work while that season 
lasts, and return to their homes when it is ended. It 
will be shown that while these" harvesters," as they 
are called, are admitted to the unions and are given 
wQrk on equal terms with union members, the union 
authorities refuse American boys as apprentices and 
journeymen on the ground that the labor market is 
crowded, and the interests of labor will be harmed if 
Amerieans are allowed to come in. 

In the earlier days of the republic the American me-

" iTlUP " TU BLEOTlUCAL TEUma. 

chanic was everywhere known as one of the sturdi
est representatives of Ameriean character. He was an 
honest man, a good workman, a loyal, faithful citizen. 
To-day he is an almost extinct species. As a nation 
we lead the world in mechanical skill, yet we are the 
only nation in the world that has almost ceased to pro
duce its own mechanics. We not only take the great 
mass of ours from other eountries, but we accept their 

poorest specimens, a n d  havinli\' ac
cepted them, we allow them to control 
the field against our own sons. The 
consequences of this policy, already 
momentous, are destined to become 
more so as time advances. We are not 
only bringing up our sons in idleness, 
not only d epriving our experiment in 
populal' government of the invaluable 
support of a great body of conserva
tive citizens of American birth, but 
we are accepting in place of such a 
body one that is composed of and 
controlled by men of foreign birth, 
whose instincts and character are not 
merely un-American, but oftentimes 
anti-American. This b o d  y, acting 
frequently as a unit throughout the 
country, is �ble to paralyze all busi
ness and industry, and to bring the 
nation itself almost to the brink of 
social revolution and industrial war. 
Is it not time that Americans began 
to think seriously of these things ? 
Have not the developments of the past 
few years in the so-ealled confliets 
between capital and labor been por
tentous enough to give pause to all 
patriotic Amerieans ? Could anything 
else have been reasonably expected 

from a policy which is so full of injustice to our own 
countrymen, and consequently so humiliating to us 
as a people ? Is there any remedy save in a reversal 
of that policy ?-'1'he Cent1.try Magazine for May. 

.. .  0 1  .. 
" STRIP, THE ELECTRICIAN." 

A Brighton correspondent of the London Daily 
Graphic sends the accompanying sketeh of " Strip, the 
Electrician," the.,clever fox terrier belonging to Messrs. 
Crompton, the electrwal engineers, preparing to go to 
work underground. Strip's business is to carry each 
electric light wire through the pipe to the workmen 
waiting at the other end, who disengage it from h er 
collar, to which the wire is fastened before she starts. 
The dog then serambles through the pipe with the ut
most vigor, and seems to understand perfectly what 
her business is, and does it without any delay. Before 
t;oing to Brighton, Strip did good work for her em
ployers in London, where she laid down many miles of 

electric light wire. 

Tile Stone Age in TasUlRnla. 

At a recent meeting of the An
thropological Institute, Dr. E. B. 
Tylor, F. R. S. , exhibited a collection 
of the rude stone implements of 
the Tasmanians, showing them to 
belong to the palreolithic or un
ground stage of the implement 
makers' art, b e l o w  that found 
among prehistoric tribes of the 
mammoth period in Europe, and 
being on the whole the lowest 
known in the world. Fragments 
or rough flakes of chert or mud
stone, never edged by grinding, but 
only by ehipping on one surfaee 
with another stone, and grasped in 
the hand without any handle, serv
ed the simple purposes of notching 
trees for climbing, c u t  t i n  g up 
game, and scraping spears a n d  
clubs. 

The Tasmanians s e e  m e d t 0 
have kept up this rudimentary art 
in their remote corner of the world 
until the present century, and their 
state of civilization thus became a 
guide by which to judge of that of 
the prehistoric Drift and Cave men, 
whose life in England and France 
depended on similar though better 
implements. The T a s m a  n i a n  s, 
though perhaps in arts the rudest 
of savages, were at most only a 
stage below other savages, and did 
not disclose any depths of brutality. 
The usual moral and social rules 
prevailed among them, their lan
guage was effieient and even co
pious, they had a well marked reli
gion in which the spirits of anees
tors were looked to for help in trou
ble, and the echo was called the 
"talking shadow." 
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THE OPENING ON KAY 1.  
(Continued from page 291. ) 

could comprehend or appreciate in several weeks of 
time. 

Brief History.-A brief review of the history of the 
Exposition, its conception and consummation, will 
give some idea of the immense amount of work that 
has been accomplished. The act of Congress under 
which the Exposition was organized bears date of 
April 25, 1890. Several months following were con
sumed in discussing and arranging the organization of 
the World's Columbian Exposition Corporation, which 
was organized under the State laws of Illinois. 
Then came the question of selecting a site, and when 
Jackson Park was finally decided upon, it was neces
sary to do an immense amount of preliminary work 
before the foundation of a single building could be 
laid. Up to this time Jackson Park was a large tract 
of wild land with a few drives and walks in it, but 
mostly a swamp which at certain periods of the year 
was inundated by Lake Michigan. This tract com
prises about 700 acres and was put into the hands of 
landscape engineers who, after an immense amount of 
dredging and leveling, evolved the present grounds. 
Ground was first broken July 2, 1891. Since then about 
400 separate aud distinct buildings have been erected, 
exclusive of booths, pavilions and other such buildings 
for concessionaires. All but about 50 of these are Expo
sitiou buildings, and it is estimated that the entire 400 
buildings give 200 acres of floor space. It will thus be 
seen that ill less than 21 months all these buildings have 
been designed and constructed., and many of them 
filled with exhibits. These buildings vary in size from 
IlImall structures of one or two little rooms to the great 
Manufactures and Liberal Arts building, which is 
about a third of a mile long and a quarter of a mile 
wide. Throughout the buildings there are over 30, 000 
exhibits, representing 50 countries aud 37 colonies. 
Seventeen foreign nations have constructed buildings, 
and there are nearly forty State buildings erected by 
the different States of the United States. The build
ings, as a rule, are of a cream white tone, and with a 
few exceptions color effects are given by the use of 
bunting, of which over 100, 000 yards have been used 
for furnishing flags and colors . for the Exposition 
buildings alone. 

The Attendance on the First Day.-The estimated 
attendance on the opening day shows that over a 
quarter of a million people were inside the Exposi
tion grounds, of which 150,000 paid admission fees, and 
the fact that this vast multitude was haudled on the 
opening day without excessive crowding or jamming 
proves that the transportation facilities are equal to 
almost any probable demands that may be made upon 
them. 

Opening of the Woman's Building. -Next to tb,e 
opening of the ,Exposition itself, the most interesting 
exercises were the dedication of the Woman's build
ing, which took place two hours after President Cleve
land had declared the Exposition open. The exercises 
were helq in the Hall of Honor in the Woman's build
ing, and a large number of distinguished women from 
various foreign countries and various parts of the 
United States were present. The exercises consisted 
of music, prayer, the reading of an ode written by Miss 
Flora WilkinsoIl. Mrs. Potter Palmer, President of 
the Board of Lady Managers, gave an address explain
ing what had been accomplished. A jubilate, written 
especially for the occasion by Mrs. H. H. A. Beach, of 
Boston, was sung, and several o(the ladies on the plat
form, especially those representing foreign countries, 
made addresses. The event of the exercises was the 
driving of the golden nail by Mrs. Palmer. This was 
the last nail driven, and was the formal act of declar
ing the building complete. 

The Michigan, Massachusetts, New York, Missouri, 
Swedish and many other buildings were formally 
opened for the entertainment of visitors. 

Early in the evening, before the time for closing the 
grounds to visitors arrived, the electric lighting equip
ment of the Administration building was tested, and 
every lamp, both arc aud incaudescent, was used. The 
effect was in every way perfect. 

In every way the opening of the Exposition was re
markably auspicious. The Exposition buildings them
selves, with the exception of one or two of the minor 
buildings, were complete, and the work of installing 
exhibits was in a very forward state. Outside of the 
Palace of Mechanic Arts fully eighty per cent, if not 
more, of the exhibits were ready for the inspection of 
visitors Monday noon. 

The Stage Coaches.-A new method of transporta
tion to the Exposition grounds from the heart of Chi
cago was inaugurated only a few days before the Ex
position opened. This is a line of coaches which will 
be in many respects a re!)roduction of the balmy days 
of stage coaching in the far West. The coaches will 
have a seating capacity for perhaps twenty-four peo
ple OIl top and sixteen inside, the·coaches being 
modeled after a style of coaches used at the Paris Ex
position. The horses are of Americau breed, having 
come from the West, and most of them being stage 
coach horses. The drivers are experts from the West 

who are in the habit of driving something after the 
manner of Horace Greeley's stage coaching in Nevada, 
but whatever the speed may be the riding will be com
fortable, as the coaches will start from the center of 
the city and go to the Exposition grounds over the 
boulevard system of the city. The ride will consume 
about an hour. There will probably be six horses at
tached to each coach. 

Drilling the Ticket Takers.-The men having charge 
of handling tickets at the sixteen or more entrances 
to the Exposition grounds were put through a course 
of training for several days before the Exposition was 
formally opened, and it was rather an amusing sight 
to see the rows of dummy visitors going in and out of 
the several gates in order that the training should be 
a literal reproduction of the conditions soon to come. 
Nearly five hundred ticket sellers were engaged. 

the Exposition grounds without mishap, aud was 
mounted in place a week before the Exposition was 
opened. Nothing in the grounds in the shape of an 
exhibit has attracted much more attention, and the 
German workmen and Columbian guards at the Krupp 
building had their hands full in keeping people from 
crowding inside the structure. This was specially 
true at the noon half hour, when large squads of work
men, from all corners of the grounds, made a line for 
the Krupp building. The monster is so surrounded 
by smaller guns, castings, and other exhibits, that a 
picture of it as it now stands is rather unsatisfactory. 
As it rests on its carriage, the gun is pointing directly 
out over the lake. Cartridges which are used in firing 
are near by, and the apparatus used in handling the 
gun is shown, thus making the exhibit very complete. 

. . .  , . 
These men were divided up into sections, as there will LOCOMOTIVES OF 1831 AND 1893. 
be three shifts of men to work during the hours which Among the exhibits at the Chicago World's Fair, in 
the Exposition is open, each shift working six hours at which are shown contrasts between past and present, 
the gate and having an allowance of one hour for none will more strikingly illustrate the progress made 
squaring accounts. Each ticket seller is under bond in the last sixty years than the exhibit of the New 
for the satisfactory performance of his duties. The York Central and Hudson River Railroad, consisting 
gates are open to the public at eight o'clock in the of a reproduction of the De Witt Clinton locomo
morning, and visitors are supposed to be out of the tive, which was the first engine to draw a train in the 
grounds by half past six in the evening, and when State of New York, and the sixty-two ton passenger 
there are evening sessions from eight until half past locomotive 999, of the New York Central and Hudson 
ten. The Exposition management has aimed to give River Railroad, just turned out of the New York Cen
ample facilities at the several gates for selling tickets tral shops at West Albany. 
as rapidly as visitors can be admitted to the grounds, The De Witt Clinton was built in New York City in 
but it is urged that visitors take advantage of the 1831, at the West Point foundry, located at the foot of 
many ticket stations away from the grounds, at the Beach Street. The engine had four drive wheels, 4 

railroad stations, hotels and elsewhere, so that there feet 6 inches in diameter; the cylinders, two in num
shall be as little delay as possible in securing admit- ber, were 5% inches in diameter by 16 inch stroke. The 
tance. boiler had 30 copper tubes, 2% inches in diameter; the 

Several hundreds of aquatic birds of many varie- engine weighed about 6 tons, and was provided with a 
ties have been put into the lagoon. One wing of each tender carrying fuel and water. On the tender there 
bird is crippled, so that none of the birds can fly. was a seat for the conductor. The engine had a boiler 
Most of these birds are those that are native to the feed pump driven from the crosshead, and also a hand 
Chicago climate. Their presence adds much to the feed pump. This engine drew a train of three coaches, 
picturesqueness and life of the scene surrounding the made in the style of the old-fashioned stage coaches. 
lagoon. What adds still more naturalness to . these Trial trips were made on the Mohawk and Hudson 
banks is the fact that thousands of plants indigen- Eailroad at various times from July 2 to August 9, 1831, 
ous to the swamps and waterways of Illinois have when the first regular excursion trip was made. The 
been transplanted to these waters, and especially to the passengers on this occasion were Erastus Corning, Mr. 
shores of the Wooded Island. The size and vigor Lansing, Ex-Governor Yates, J. J. Boyd, Esq. , Thur
of these plants gave every appearance to the island low Weed, Esq. , Mr. Van Zant, Billy Winne, penny 
last fall of their having always been there, while the postman, John Townsend, Esq. , Major Meigs, Old Hays, 
fact is nearly every individual one had been trans- high constable of New York, Mr. Dudley, Joseph Alex
planted within twelve months. This fringe of ander, of the Commercial Bank, Lewis Benedict, Esq. , 
green will give enough natural tangle to the shore of and J. J. De Graft. David Matthews was engineer 
the island to obliterate every appearance of being and John T. Clark was conductor. The signal for 
artificial. Besides the Wooded Island there is the starting was given by blowing a tin horn. The fuel used 
Hunter's Island, which immediately joins it on the on this trip was dry pitch pine, coal having proved un
south, and several other very small patches of green satisfactory, and as there was no spark arrester on .the 
forming miniature islands, and these also have been stac�, the smoke and sparks were freely poured on the 
transformed into a mass of green. The Wooded Island passengers in the coaches. They raised their um brel
comprises about sixteen acres. Quite a little is cut las to protect themselves, but the covers were soon 
off from the northern end., having been assigned to burned off, and the passengers busied themselves in put
Japan for its floricultural exhibit, and also for the ting out in each other's clothes the fires started by the 
site of the Hooden, which is Japan's gift to the Park hot cinders. When stop was made at a water station, 
Commissioners of Chicago. But nearly ten acres of the slack between the coaches, which produced dis
the area of the island are devoted to flowers. By far agreeable jerks, was partly remedied by wedging rails 
the most noticeable display will be the rose beds, which from a neighboring fence between the cars and tying 
in themselves cover considerably over an acre. Most them fast. On arriving at Schenectady refreshments 
of the work on these beds was completed last were served, after which the party returned to Albany, 
fall. Thousands of full grown plants of the' har- and thus was completed the first regular trip of a 
dier types were set out, and these seem to have locomotive and train in New York State. The coaches 
wintered with practically no loss by winter kill- which made up the train were built by James Goold., 
ing. Every variety of hardy roses is included of Albany. The upper view in our engraving is taken 
in this display. Other roses in great variety, from an old sketch, supposed to have been made on 
which could not live through the winter if exposed, the occasion of this excursion. It graphically repre
were kept in the Horticultural building and were sents the effect of the first view of a locomotive and 
transplanted in time for the opening of the Exposi- train. 
tion. At the southern end of the island is a splendid The lower view in the illustration represents the De 
display of rhododendrons, and there are also scattered Witt Clinton as it stood in the New York Central 
about the island, as well as throughout the grounds, passenger station alongside of engine 999, which repre
clusters of the more well known shrubs, such as lilacs sents the accumulation of knowledge, skill, and expe
and azaleas. There are something like 25, 000 or 30,000 rience of over sixty years in locomotive engineering and 
hardy plants in the rose garden, and more than half as building. Engine 999 is the latest and probably the 
many of the tender kinds, which were wintered in the finest locomotive in this country. It was designed by 
Horticultural building. In tp.e center of the garden is Mr. William Buchanan, superintendent of motive 
a pavilion of considerable size, which will be a mass of power of the New York Central and Hudson River 
green by June 1, because of the innumerable vines Railroad, and was built at the shops of the company, 
that climb over it. Many nurserymen throughout the at West Albany. The cylinders are 19 inches in 
country have contributed generously ornamental and diameter by 24 inches stroke. The drivers, of which 
flower shrubs. England has also made a fine display there are four, are 7 feet 2 inches in diameter, and the 
of typical English plants and the Germans have brought tires are 3� inches thick and 5%; inches wide, secured 

some of the favorite German plants. There have been to the cast iron centers by Mansell retaining rings, 
planted on the Wooded Island and throughout the The truck wheels, which are 40 inches in diameter, 

groundS over 12,000 trees, 5,000 shrubs, 15,000 miscella- are also provided with steel tires and Mansell retain

neous plants, nearly as many aquatic and semi-aquatic ing rings. The total wheel base is 23 feet 11 inches. 

plants, and several thousands each of fern roots, climb- The weight on the four driving wheels, loaded, is 

ing vines, ornamental grasses, etc. 84, 000 pounds, and on the engine truck 40,000 pounds, 

The idea of having two model American locomotives making a total of 124, 000 pounds. The boiler is of the 

of the latest and most powerful type mounted on ped- wagon-top style, and the firebox is of the Buchanan 

estals in front of the Railway Terminal Sta.tion was type, with a water arch. It is 108 inches long and 40Ys 
abandoned at the last minute. The effect was not inches wide. The total heating surface is 1, 930 square 

quite so satisfactory as it was thought it would be, and feet, with a grate surface of 30·7 square feet. The 

one locomotive, which had already been put in place, height of the engine at the center of the boiler is 8 
was removed to the Transportation building. feet 11� inches above the rail. 

The monster Krupp gun, which has been so fully The boiler is designed to carry 190 pounds working 

illustrated and described in these columns, reached pressure to the square inch. The tender has a coal 

© 1893 SCIENTIFIC AMERICAN, INC.
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capacity of 6% tons, and carries 3, 857 gallons of water, 
and is fitted with a water scoop. The weight of the 
tender loaded is 80, 000 pounds. The engine is fitted 
with the W'estinghouse air brake, and the engine and 
brake are fitted with the Westinghouse air signal. 
The locomotive was three months in building, and 

A STEAM PRESSURE AND WATER LEVEL RECORDER. , tion of the slide also carrying a spring-pressed peneil 
With the device shown in the illustration a single steam traveling in a horizontal line on the dial. An indicator 

gauge 01' water gauge for a boiler is not required, the made in the shape of a sector corresponding to one of 
steam pressure and the height of the water being indi- the divisions of the dial is hung loosely on the shaft of 
cated at sight, indicator diagrams being also furnished the latter, the indicator having two sets of gradua
of both, by which the ownel' may see whether the tions corresponding to those of the horizontal and 
boiler and the furnace fires have had proper attention. vertical scales, one indicating the height of water cost in the neighborhood of $12,000. 

This new engine differs in outward appearance from 
those previously built. No brasswork is visible. The 
ironwork is wen finished and polished. The pipes are 
nickel-plated and the painted portions are striped with 
silver leaf. A round headlight is mounted over the 
smokestack. 

The main dimensions of the engine are tabulated 
below : 

Cylinders . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . .  19 in. X 24 in. 
Diameter of driving wheels outBide of tires . 86 in. 
Diameter of engine truck wheels . . . . . . . . . . . .  40 in. 
Springs, length of driver, center to center of 

hangers . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  44 in. 
Total length of boiler. . . . .  . . . . . . . . . . . . . . . . .  26 ft. 4J.8 in. 
Diameter of first ring outBide . . . . • • . • . . . . . • .  58 in. 
Size of firebox . . . . . . . . .  . . . . . . . . . . . . . .  . .  . .  10&� in. X 40% in. 
Tubes, 268 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 in. dia., 12 ft. long. 
Heating surface in tubes . . . . . . . . . . . . . . . . . . . 1,697'45 sq. ft. 
Heating surface in firebox. . . . . . . . . . . . . . . . . .  232'92 sq. ft. 
Total heating surface . . • • . . . . • • • • . . • • . . . . . . .  1,930 '37 sq. ft. 
Grate surface . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  30'7 sq. ft. 
Stack, inside diameter . . . . . . . . . . . . . . . . . . . . .  157,i in. 
Weight, in working order . . . . . . . . . . . . . • • • • • •  124,000 lb. 
Weight, on drivers . . . . . . . . . . . . . . . . . . . . . . . . . .  84,000 lb. 
Driving wheel base . . . . . . . . . . . . . . . . . . . . . . . 8 ft. 6 in. 
Weight of tender loaded . . . . . . . . . . . . . . . . . . . .  80,000 lb. 
Total weight of engine and tender. . • •  • • . • • •  204,000 lb. 
Extreme length of engine . . . . . . . . . . . .  . . . .  39 ft., � in. 
Extreme height from top of rails to top of 

8tack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 ft.., 10 in. 

This engine is designed to draw the Empire State 
Express. On its way to the Chicago Exhibition it 
easily made a speed of 86;!4: miles per hour, and the de
signers and builders believe that after it has worn 
enough to smooth up its bearings it will create a sensa-
tion in the matter of speed. LEWIS' STEAM PRESSURE AND WATER LEVEL 

4 , • , • RECORDER. 
THE BROUGHTON QUICK DELIVERY MIXER. 

A machine for thoroughly mixing hair and fiber with The improvement has been patented by MI'. William 
plaster, and one which can be easily taken care of and M. Lewis, of Thurber, Texas. At the front of the 
quickly set up and operated by any ordinary work- boiler is a closed vessel connected by pipes with the 
man, is shown in the accompanying illustration. The steam and water spaces, and having on its top a cylin
machine is made by W. D. Dunning, of Syracuse, N. del', in which is a piston with a rod extending upward 
Y. , and the design is the perfected result of a long ex- in a casing on which gmduations are marked. Aro;und 
perience and practical knowledge of what is required the upper end of the rod is a coiled spring, insuring a 
in a plaster mill. All the working parts and mixing return movement of the piston with diminishing steam 
chamber are of iron and steel, making the machine pressure, and the rod has in front a pointer indicating 
solid and durable. It has two shafts running horizon- on the graduations, while from its rear a spring-pressed 
tally side by side, geared to run in opposite directions ; pencil extends through a slot in a clockwork casing. 
they are run through a cast iron case circling at the The dial, which is revolved by the clockwork, has near 
bottom, so that the paddles placed on the shaft in its outer edge a double graduation, one in Roman and 
screw form lift the material from the bottom of the the other in Arabic numerals, and a pointer fixed on 
case and throw it in opposite directions from one end the casing at the top indicates the time of day as the 
of the case to the other, thereby keeping it in constant dial revolves. As the pointer indicates the steam pres
motion and obtaining a perfect mixing. All bearings sure to the sight, the pencil marks a corresponding 
run in self-oiling boxes outside of the case, so that the Hne on the moving dial. In the closed vessel at the 
material does not come in contact with them. 
The mixer is provided with two openings in front 
with slides or gates to let. the material out of the 
machine, and to each of these openings is attached 
an automatic bag holder. The delivery is very 
rapid, the discharge from one opening being as 
fast as one man can take the bags away. The 
wooden hopper to receive charge passes through 
the floor above ; attached is a cast iron slide ar
rangement to letJ material through the spout to 
mixing chamber, operated by means of a lever 
within reach of the operator on the ground floor. 
The machine is provided with two 24 X 8 fast and 
loose pulleys and should run 175 revolutions per 
minute ; it requires about 4 X 6 feet floor space 
and has a capacity of 300 barrels per day of 10 
hours. 

.. .  e , . 
The Conquests of lUodern Science. 

Surely I have established my thesis that dirt is 
only matter in a wrong place. Chemistry, like a 
thrifty housewife, economizes every scrap. The 
horse shoe nails dropped in the streets are care
fully collected, and reappear as swords and guns. 
The main ingredient of the ink with which I now 
write was probably once the broken hoop of an 
old beer barrel. The chippings of the traveling 
tinker are mixed with the parings of horses' 
hoofs and the worst kinds of woolen rags, and 
these are worked up into an exquisite blue dye, 
which ' graces the dress of courtly dames. The 
dregs of port wine, carefully decanted by the 
toper, are taken in the morning as seidlitz powder 
to remove the effect of the debauch. The offal of 
the streets and the wastings of coal gas reappear 
carefully preserved in the lady's smelling bottle, 
or are used by her to flavor blanc-manges for her THE BROUGHTON QUICK DELIVERY MIXER. 
friends. All thrift of material is an imitation of 
the economy of nature, which allows no waste. Every- front of the boiler is also a float, from which extends 
thing has its destined place in the process of the upwardly a rod. connected with a belt passing �ver a 
universe, in which there is not a blade of grass or even wheel rotated by a spring, to correspond with the rise 
a microbe too much, if we possessed the knowledge to and fall of the float. On the shaft of this wheel is a 
apply t�em to their fitting purposes.-North Am.eri- l gear meshing into a r�ck ?perating a 

.
horizontal slide, 

can Re'O�ew. on the casing of whlCh IS a graduatIOn, the rear por-

in the boiler and the other the steam pressure. By 
placing this indicator in proper position on the dial, i t  
will indicate the steam pressure and height of wat�l' 
in the boiler at any particular time. The dial is pre
ferably of slate, so that the markings may be easily 
wiped off, and, by using different colored pencils, as 
red and blue, a red line may represent the steam pres
sure and a blue line the water level, or vice ·versa. 

Rock Emery 1l1lllstone8. 

Probably few of our readers have ever seen rock 
emery, and fewer still have heard of millstones 
made of this hardest of all stones except the diamond. 
But rock eIllery millstones are now made, and a long 
step has thus been taken toward pulverizing cheaply 
many hard substances that have heretofore only been 
reduced at much expense of wear and tear, and by 
slow and tedious processes. Rock emery is not a com
mon mineral, being found only in a few countries. 
The best comes from Greece, but the larget· impor
tations are from Turkish mines. The consumption of 
emery is large, and its use has become of great impor
tance in many industries, as it easily grinds away all 
substances with unexampled rapidity. A pure emery 
face never glazes, but is always sharp and cutting. 

Rock emery mills reduce at once the hardest rocks 
or the softer substanees, grinding all to any degree of 
fineness. Heat does emery no harm, and one of the 
remarkable properties of the emery stones is their 
ability to run cool. They form the most rapid grinder 
known, and are as much more durable than other ndll
stones as they surpass them in hardness. The emery 
millstone face is never dressed, a little work -on the 
furrows, and eye (made of softer material), is  all the 
sharpening it requires. Those stones are made to take 
the place of all other millstones, without any changes 
in the mill, and wherever other stones are used the 
rock emery millstones will do better work at less ex
pense, and last much longer. They also grind hard 
materials that soon destroy all softer millstones. The 
hardest buhr, compared with emery, is like cheese. 

Now that the manufacture of the patent rock emery 
millstones is understood they are turned out for all 
sorts of mills and for all purposes, at a moderate price, 
and wherever known are ' recognized as wonderful 
gr'nders, especially for fine work, from 60 to 150 mesh. 
These rock emery millstones are ample proof, if any 
is needed, of the progress of American milling. 

• • • 
A Colored Mall'.. Career. 

Frederick Douglass, ex-minister to Haiti, has been 
negotiating with the owner for the purchase of the 

Villa, one of the most valuable and beautiful 
estates in Talbot County, Maryland. Mr. Doug
lass is a native of Talbot County, where he wa .. 
born a slave. In addressing an audience at th e 
colored school at Easton, Md. ,  recently, Mr. Doug
lass said : "I once knew a little colored boy who f e  
mother and father died when h e  was but six years 
old. He was a slave and had no one to care for 
him. He slept on a dirt floor in a hovel, and in 
cold weather would crawl into a meal bag head 
foremost and leave his feet in the ashes to keep 
them warm. 

" That boy did not wear pants like you do, but a 
tow linen shirt. Schools were unknown to him, 
and he learned to spell from an old Webster's 
spelling book and to read and write from posters 
on cel.'ar and barn doors, while boys and men 
would help him. He would then preach and 
speak, and soon became well known. He became 
presidential elector, United States marshal, United 
States recorder, United States diplomat, a.nd ac
cumulated some wealth. He wore broadcloth and 
didn't have to divide crumbs with the dogs under 
the table. That boy was Frederick Douglass. 

" What was possible for me is possible for you. 
Don't think because you are colored you can't 
accomplish anything. Strive earnestly to add to 
your knowledge. So long as you remain in ignor
ance, so long will you fail to command the respect 
of your fellow men." 

. . . . .. 
LETTER boxes have been attached to the street 

cars in Huddersfield, England, and letters can be 
posted in these boxes as the cars are traversing 

the suburbs, the boxes being emptied by the post 

office employes on the arrival of the car at or near 
the central post office on each trip. If a person 
stops the car especially for the purpose of mailing 

a letter, a penny is collected by the conductor and 

deposited in the fare box. This doubles the cost of 
sending the letter, but the advantage of an immediate 
special delivery is secured. and letters are greatly ex
pedited by the scheme. The scheme is yet an experi
ment, bllt it is largely approved. 
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EDISON'S IMPROVEMENT IN THE TRANSMISSION OF 

POWER. 

The object of this invention, which is by Thomas A. 
Edison, is to produce a new mechanical movement by 
the aid of magnetism which will permit the positive 
transmission of large powers at high velocities without 
the excessive noise incident to the use of toothed gear
ing. In his patent he says : This I ac-
complish by the employment of smooth 
face iron pulleys or wheels which are 
made strongly magnetic by suitable 
windings connected in circuit with a 
suitable source of electrical energy, and 
by the use of endless belts, chains, or 
ropes which are either themlSelves mag
netic, or carry iron bars (or both), which 
form armatures to close the magnetic cir
cuits at the pulleys, and are strongly at
tracted to the faces of the pulleys so as to 
increase the adhesion and transmit the 
power without slip. Or, the magnetic 
bars, instead of being carried directly by 
the belts, chains or ropes, may be ar
ranged in a frame over the belt, chain, 
or rope where it passes around the pul
ley, and be capable of a movement 
toward the pulley to a limited extent, so 
as to press the belt, chain or rope upon 
the pulley. 

J titufifit �mttitau. 
winding, t, which strongly magnetizes the wheel, giv
ing the opposite sides of its rim opposite  polarities. 
The wire rope acts as an armature or keeper to the 
magnetic poles, forming a magnetic circuit of exceed
ingly low resistance and resulting in a powerful adhe
sion of the rope to the wheel. 

Instead of winding the wheel, E, circumferentially, 

C 

[MAY 13t 1 893. 
scribed. It is simply given as an illustration of the 
fact that the invention is capable of being carried out 
in many forms of construction, and is not limited to 
the special constructions illustrated. 

. It is obvious that while a belt of magnetic material 
such as the laminated steel belt described is desirable, 
in order to secure the full advantages of the invention, 

yet the invention may be used to incr"ase 
the adhesion of belts of non-magnetic 
material, such as leather, rubber cloth 
and the like. If the Andless belt, 0, of Fig. 
1 were a leather or rubber cloth belt, it is 
evident that the magnetic bars, d, would 
increase the adhesion of the belt to the 
pulleys, while if the belt of Fig. 4 were 
of non-magnetic material, the magnetic 
rollers, e, would increase its adhesion. 

Electro-Mechanical Light. 

Referring particularly to Figs. 1, 2, and 
3, A and B are two iron pulleys mounted 
upon parallel shafts and connected by an 
endless belt, O. Each of these pulleys is 
provided with several circumferential 
grooves, shown more particularly in Fig. 
2, in which are located windings, a, of 
insulated wire, connected at the ends to 
insulated rings, b, upon which bear con
tact springs, c.. These contact springs 
being connected with a suitable source 
of electrical energy, indicated by the cir
cuit, 1, 2, each pulley becomes strongly 
magnetic, as indicated by the letters N, 
S, in Fig. 2, the circumferential ribs or 
exposed faces of the pulley on opposite 
sides of each of the windings being op
positely magnetized. The belt, 0, is pre

EDISON'S IMPROVEMENT IN THE TRANSMISSION OF POWER. 

An interesting illustration of the pro
duction of light by small mechanical 
effort is furnished by Mr. E. O. Riming
ton, in a description of a novel electro
scope published in the Electrician. The 
writer refers to a paper entitled " Ex
periments in Electric and Magnetic 
Fields, " read by himself in conjunction 
with Mr. Wythe Smith before the Physi
cal Society last November, in which an 
experiment was given showing the illu
mination of an electrodeless vacuum 
tube rotated in a constant electric field 
between two charged plates. Mr. Rim· 
ington has since found that this experi
ment can be much more simply shown 
by bringing a rubbed ebonite or glass 
rod near to the rotating tube, when 
the set of double fan-shaped images of 
the tube will be developed nearly as bril
liantly 

·
as when charged plates are em· 

ployed. It is stated that an ebonite rod 
excited by being drawn once through a 
piece of dry flannel will produce one 
image when held at a distance of more 
than a foot from the tube, thus forming 
an exceedingly novel kind of electroscope. 
The tube is made of a straight portion 5 

ferably constructed of a number of thin sheet steel 
strips placed one over the other as shown in Fig. 3, 
and upon the outside of these are secured, like the 
rounds of a ladder, cross bars, d, of soft iron which are 
riveted to the belt, the strips of steel being at the same 
time riveted together so as to form a continuous belt. 
The steel belt and the bars, d, bridge the windings of 
the two pulleys completing the magnetic circuits 
around the windings, thus forming armatures or 
keepers for the magnetic voles prod uced upon the pul
leys. These magnetic circuits being exceedingly short 
and of remarkably low resistance, the attraction of the 
many keepers to the pulleys produces a great adhesion 
of the belt to the pulleys, thus permitting large 
powers to be transmitted through relatively small 
belts. Experience has shown that with a four inch 
pulley and a belt three 
inches wide, making con
tact only over one-half of 
the circumference, the belt 
will sustain a dead weight 
of two hundred pounds 
without the magnets 
reaching saturation. It 
will thus be seen that we 
have here, by a proper pro
portioning of the parts, a 
magneto-mechanical de
vice capable of replacing 
the toothed wheels in 
nearly all cases of power 
transmission. 

In Fig. 4 is illustrated a 
construction in which. in
stead of placing the bars, d, 
directly upon the belt, a 
frame, D, is placed on the 
contact side of one or of 
each pulley, and in this 
frame are mounted mag
netic rollers, e, having 
slotted bearings so as to be 
capable of a limited move
ment toward the pUlley. 
The belt passes under these 
rollers, and by the attrac
tion of the rollers toward 
the pulley, the adhesion 
of the belt is increased. 

its �im may be provided with transverse grooves in 
which windings, g, will be placed, making the project
ing surfaces of the wheels between these windings al
ternately of opposite polarity, as indicated in Fig. 6. 
The wire rope acts as an armature or keeper for all 
the magnets thus formed. 

Instead of winding each wheel or pulley, in cases 
where the wheels or pulleys are sufficiently near to 
permit of the employment of the construction, the 
pulleys are connected by an iron frame, G, which is 
provided with the magnet winding, h, thus making 
one pulley of one polarity and the other of the other 
polarity, a magnetic belt, rope or chain being used to 
complete the magnetic circuit between the two pulleys 
or wheels. This construction does not produce as 
powerful magnets as in the constructions already de-

inches long of about the bore of a spirit thermometer, 
terminating in two bul bs. It is made T-shaped by the 
outlet, where it was connected with the air pump, and 
which serves as a means of attaching the tube to the 
motor that revolves it. " It is not, however, even ne
cessary to employ a motor, as twiddling the tube be
tween the finger and thumb by the T-piece when hold
ing it near th ' excited rod enables the effect to be 6b· 
tained." The illustration is an interesting one from 
the fact that the extra power, infinitesimally small, re· 
quired to rotate the tube when in the electric field is 
" practically converted directly into light." 

• • • • • 
THE CANNED FOOD INDUSTRY. 

At the oyster-canning establishments in Baltimore, 
where hundreds of tons of canned oysters are annually 

put up, the oysters are 
first canned and then par
tially cooked, whereby the 
air is expelled, the sealing 
of the cans is then effected, 
and the contents will then 
keep good for a long 
period. Our illus.tration 
shows the mode of cooking 
a large numbE'r of the 
oyster-filled cans. They 
are placed on the platform 
of a large swinging crane 
as shown, and then low
ered into a great cooking 
boiler, the cover thereof is 
then closed and securely 
fastened by means of lugs 
as indicated in our engrav· 
ing. Steam is then turned 
on, and when the mass of 
oyters is thoroughly heated 
through, the opE'ration is 
finished. This general 
method of cooking is very 
expeditious and is followed 
n various other branches 

of the canned food indus
try_ 

In Fig. 5 the device is an 
iron wheel, E, provided 
with a grooved face in 
which runs a wire rope, F. 
The wheel is slotted cir
cumferentially and pro
vided with a magnetic THE CANNED FOOD INDUSTR Y -THE COOKING BOILER. 

ONE million three hun
dred and eighty-six thou
sand three hundred and 
thirty-two pounds is the 
estimated revenue of the 
French Ministry of Tele
graphs for the present 
year, which is about 
£10,000 more than in the 
previous twelve months. 
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THE COLUMBIAN EXPOSITION STEAMER CHRISTOPHER 

COLUMBUS. 

The peculiar ad vantages of the McDougall whale
back attracted attention to it as a means of steamship 
travel from Chicago to Jackson Park during the World's 
Columbian Exposition, and the World's Fair Trans
portation Company of Chicago had built for this ser
vice the large steel passenger whaleback Christopher 
Columbus, which was constructed under the super
vision of the inventor in the yards of the American 
Steel Barge Company. This is the first effort made to 
adapt the whaleback for passenger traffic, and the 
large size of the vessel makes the innovation in this field 
especially interesting. The Christopher Columbus was 
launched at West Superior, Wis., on December 3, in 
the sight of fifteen thousand people. This great vessel 
does not differ in any essential from the regulation 
whaleback. It is designed to carry five thousand pas
sengers. The new vessel has seven turrets. These rise 
seven and a half feet above the deck, and are elliptical 
in form. They extend the full length of the vessel, and 
are occupied' by the windlass, stairways to the saloon 
deck above and between decks below, air fans, stacks, 
ash hoists, engine room and machinery. The refresh
ment rooms are spacious and located amidships. Four 
gaIl(',ways on either side are provided for entering and 
leaving the vessel. 

The Christopher Columbus is 362 feet iu length, has 

J titutifit jtUtritJu. 
Electricity at the Columbian Exposition. 

The latest developments in the practical uses of elec
tricity are fully shown at the World's Columbian Ex
position. There are no experiments or other demon
strations of the possibilities of this energy except what 
few are made by exhibitors. So far as the Exposition 
itself is concerned, the general scheme is to show as 
completely as possible the latest practices in the use of 
this energy, but not to enter the speculative field. 

Electricity played an important part in the prelimi
nary work of constructing the Exposition buildings 
and laying out the grounds. One of the very first 
buildings erected was a power plaut, in which was in
stalled considerable electrical apparatus. The grounds 
were lighted from this plant, and most of the lumber 
sawing was done by saw mills operated by electric mo
tors. When a building was to be constructed, a port
able sawing plant, of which an electric motor formed 
a part of the outfit, was placed in the most convenient 
position, connection made with the circuits which 
transmitted electricity throughout the grounds, and 
an abundance of power was at hand. Iu no instance 
up to date has electricity been used to such practical 

advantage in this country as was done in this work at 
the Exposition. Now that the Exposition is com
pleted and in the hands of the public, it is interesting 
to note the marvelous extent of the practical uses of 
electricity. 

297 
transmission, however. Most of the electric energy gen
erated for power purposes is the direct current, and 
it is used in the Palace of Mechanic Arts, the Electri
city building, the Mining building, the Transporta
tion building, the Agricultural building and the Man
factures and Liberal Arts building to a greater or less 
extent. Motors are operated for such service as run
ning the traveling cranes, elevators, and for any pur
pose for which power is used, from 'a small fraction of 
horse power to units of 25 or 50 horse power. The 
most extensive use of electrical energy in one plant is 
in operating the Intramural Railway, which requires 
5,000 or so horse power. In these various uses of 
electricity the adaptability of this energy for any
thing where power is needed, regardless of the size of 
the units, is fully shown. There is also an exhibit of the 
alternating current for power purposes. This is shown 
in the Electricity building by an exhibitor. 

The storage of electric energy does not receive as much 
attention at the Exposition as its importance from an 
electrical standpoint deserves. This is because of the 
complicated condition of storage battery patents on ac
count of legal complications and because of the fact 
that electrical storage has not yet proved a great success 
in this country in practical use. Nevertheless, there is 
one extensive demonstration of stored electricity in the 
electric launches which ply in the lagoon, canals and 
basin. There are fifty or more of these launches ; all 

THE COLUMBIAN EXPOSITION STEAMER CHRISTOPHER COLUMBUS. 

a beam of 42 feet and a depth of 24 feet. It has one 
screw, 14 feet in diameter, and a speed of 20 miles an 
hour is promised. Practically the entire deck sup
ported by the turrets is devoted to the saloon proper. 
It is 225 feet long and 30 feet wide. The vessel has 
electrical equipment for lighting, and steam heating 
apparatus. A promenade deck, 4 feet wide, runs 
around the saloon, with more than 30 feet of space at 
t he bow and stern. The promenade deck proper is 
above the saloon and is 257 feet long, with a skylight 
15 by 138 feet in the center. An elaborate fountain in 
the center of the grand cabin will be one of the princi
pal features of the boat. It is said that the run from 
the Lake Front at Chicago to the World's Fair grouuds, 
a distance of seven miles, will be made in half an 
hour. 

Magnetic Screens. 

Mr. Smith, in Nature, describes a magnetic screen 
which he had constructed to protect delicate laboratory 
instruments from the magnetic actiou of a large dyna
mo which was within 60 feet of the test room. The 
three sides of the dynamo room nearest the laboratory 
were inclosed in a double brick wall, the space between 
the two walls beiug filled with scrap iron. The iron 
wall is about 8 inches thick. Delicate tests showed 
that this was an effective barrier to the magnetic in
fluence. 

Electric lighting in all its phases is very completely 
shown. The incandescent plant for lighting the Expo
sition has a maximum capacity of 180,000 sixteen-can
dle power lamps. This plant uses the alternating 
current system. Exhibitors in the Electricity b uild
ing show all the advantages of the direct current 
system of incandescent lighting, and thus the capabili
ties of both systems are fully demonstrated. Besides 
this use of incandescent lamps, there is also shown a 
great variety of arc lamps designed for use on low
tension circuits. In the arc lighting plant most of the 
lamps are operated by the high-tensiou direct current, 
although there are a few alternating current arc lamps. 
Practieally, every maker of arc lighting apparatus in the 
country is represented in this plaut. French and Ger
man manufacturers also make an extensive and quite 
elaborate display of their lighting systems for ordiuary 
lighting, and especially for special artistic effects, in 
which these uations have attained such perfection. The 
use of arc lamps of great power in the form of search 
lights is also fully shown, aud they are used every eve
ning that the Expositiou grounds are open to the pub
lic, to heighten the illuminating effects. 

Electric power, its transmissiou and utilization, are 
demonstrated on a far greater scale than has ever be
fore been attempted. Five thousand or more horse 
power is transmitted electrically and used in various 
parts of the grounds. There is no very long dLitlUlce 

of them are operated by storage batteries. Exhibitors 
in the Electricity buildiug also make quite an exten
sive show of the latest results that have beeu obtained 
iu storing electric energy. 

. . . ' . 
Stoppage of Chemical Action at Low 

Telllpel"atul"e. 

From the results, recently published, of some inves
tigations carried out by Pictet on the effect of low tem
peratures on chemical action, it would seem that there 
is a limiting temperature below which chemical affinity 
is not operative. Just as, at the other end of the scale, 
chemical compounds are broken up, their union being 
dissolved through the operation of dissociation, so, 
when the temperature falls below a certain point, sub
stances which ordinarily evince a powerful affinity for 
each other become entirely inactive. From theoretical 
cousiderations, he had deduced the conclusion that 
chemical action should be impossible under these con
ditions, and his experilllents show this to be the case. 
For example, slightly diluted sulphuric aeid, solidify
ing at -560, was intimately Illixed at -125' with finely 
powdered caustic soda, aud the mixture strougly com
pressed, but there was no sign of chemical action. On al
lowing the temperature to rise to -80" action suddenly 
commeuced, and became so violent that the contain
ing vessel was broken. Similar results were obtained 
with sulphuric acid and potash. Concentrated am-
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monia solution and sulphuric acid are without action 60° F. of boric acid, and eight hundred grammes of I am not able to give it a place in the nomenclature of 
on one another at -80°, but complete action suddenly alcohol. organic chemistry, I am sure, from a consideration of the 
sets in at from _60" to -65°. Common salt and sul- " The solution of cardine is a clear, transparent process by which it is obtained, that it is a substance 
phuric acid do not react at _50°, nor is there much liquid, of a pale straw color, with the specific gravity derived from the heart. There is  no escape from this 
action until the temperature reaches _25°. Moderately of 1 '070. Under the microscope, it exhibits no mor- conclusion. As to how it acts, I can at present only 
dilute sulphuric acid does not attack carbonates at phological constituents. It does not change, so far as call attention to the theory that I proposed in my first 
_80°. Bubbles of gas begin to appear between _60° I am aware, undE'r any ordinary circumstances, and no paper on the subject, and that is briefly : 
and _50°, but brisk effervescence does not set in until bacteria possess suffiicent vitality to exist in it. " That all the organs of the body possess the power, 
the temperature has reached _300 or upward. Similar " I have arranged the dose after many experiments when in a state of health, of secreting from the blood 
results were obtained with nitric in place of sulphuric upon healthy men and women of average size, and have the peculiar substance that they require for their nu
acid, but the temperature at which action commenced accordingly  fixed upon five minims as the proper dose of trition, and that they take this substance and no 
was rather lower in each case. Even the very sensitive cardine after a maceration of from eight to ten months. other, never making a mistake in the matter. The 
vegetable colors are not affected at very low tempera- " The physiological effects of cardine, in their order brain separates brain substance ; the heart, heart sub
tures. Thus the litmus is not reddened by sulphuric or of occurrence, as nearly as I can arrange them, are as stance, and so on. If through disease or from derange
hydrochloric acid at -120', and alcoholic potash does follows : ment of function they lose this power, or if the peculiar 
not give a coloration with phenolphthalein at -135°. " 1. Within ten minutes the pulse becomes fuller, pabulum they require be not in the blood in sufficient 
From these and similar experiments, Pictet concludes stronger, and sometimes more frequent. The sphygmo- quantity, their functions cease to be normal. General 
that chemical reaction cannot occur between -125° graph shows this very clearly. The influence in in- debility, producing a diminution of nerve force, may 
and -150°. creasing the force and frequency of thE' pulsations is cause the loss of this power, or it may result from local 

• • . •  remarkable, and it i s  still more remarkable that a trac- disturbance either of structure or function or some pro-
AN EFFICIENT TRAVELING CRANE. ing, taken eight hours subsequent to the injection, found shock to the organism may so interfere with 

The work of installation of exhibits in the different shows that the effE'ct upon the heart was still present hrematosis that the blood no longer contains the material 
buildings on the Fair grounds, during April and the in a scarcely diminished degree. which the organ needs. In either case, if we supply 
early days of May, was greatly facilitated by the use " 2, These tracings show what is also evident from a to the blood the peculiar principle which a diseased 
of the very efficient and easily operated traveling digital examination of the pUlse-that the arterial ten- l or disordered organ requires, we do that which nature, 
crane shown in the illustration. Tracks were laid to sion is augmented. unassisted, cannot or does not do. 
every portion of the floor space of the various struc- " 3. Increasing, as cardine does, the heart preS5lUre, " Cardine, therefore, if this theory of its action be 

THE WORLD'S COLUMBIAN EXHIBITION-TRAVELING ' CRANE FOR MOVING EXHIBITS. 

tures from all the railways, and it was a simple mat- I the effect upon the kidneys follows as a logical conse · 
tel', with this machin�, to transfer a heavy piece of quence. Many observations, made as far as possible 
machinery, a show case, or any bulky article, to the under exactly similar conditions, establish the fact that 
small platform car, and then employ the same power the amount of urine daily excreted is increased by 
which had effected the lifting to draw the machine from ten to eighteen ounces. .r 
and car to the exact point where the exhibit was to " 4. The number of red corpuscles in the blood is in-
be placed, and deposit it where required. The crane creased by the use of cardine. 
platform may be readily swung around and its arm . "  It is clearly a heart tonic of great power, a diuretic 
conveniently adjusted to a greater or less angle, as de- of notable value, and an agent capable of exercising a 
sired, and the work of only one man is required for the marked effect over the composition of the blood. 
operation of the machine. " In cases of cardiac weakness, from whatever Cause 

• ' . .  • it may arise, cardine is of inestimable value. It. ap-
Cardine�a N eW" Heart Tonic. pears to me, from the few cases '-in which I have em-

Following the remarkable discovery of Brown- ployed it in this connection, to be useful in fatty de
Sequard, of testicular elixirs and their sub-cutaneous generation of the heart, improving the nutrition of the 
injection for physical stimulation, comes Dr. William organ, not only by its action on the blood, to which I 
A. Hammond with a new preparation made from the have made reference, but by its effects on the nervous 
hearts of animals, which he terms cardine. According to organiZation of the cardiac tissue. 
his accounts, as given in a recent paper in the New York " But I have employed cardine more frequently in 
l1fedical Journal, the new medicine is destined to play . those cases of nervous prostration attended with 
an important part in the treatment of all complaints anremia and sometimes chlorosis. In such patients its 
pertaining to heart weakness and some other organs of action is so prompt and effectual as to excite surprise 
the body. We make the following abstracts : in all who have witnessed the change. In all these 

" Cardine, as used by me, is prepared as follows : One cases I have verified the great improvement in the ap
thousand grammes of the finely minced fresh heart of pearance and apparent condition of the patients by 
the ox, previously well washed in a saturated solution the use of the hremocytometer and hremometer. In 
of boric acid, are submitted to the action of a men- mild cases, a week or ten days' treatment has been suf
struum consisting of twelve hundred grammes of glyce- ficient, but never more than four or five weeks. 
rine, one thousand grammes of a saturated solution at " As to the essential characteristics of cardine, while 

correct, nourishes the heart. It is the substance which 
an ill-conditioned heart must have for its well being. 
It is already in a fit form for assimilation, and it acts 
with a promptitude, a certainty, and a degree of per
manence of which no other heart tonic within my 
knowledge is capable. 

" It follows, also, that in all weak conditions of the 
system, and especially in those in which the blood is 
below the normal standard, cardine must prove to be 
of inestimable value. And in other and more serious 
affections, such as those in which depurative organs of 
the body, especially the kidneys, fall below the healthy 
standard of functionation, cardine, increasing as it 
does the heart pres:-;ure, may augment the bodily com
fort and materially prolong life. 

" Cardine is not an annihilator of the influence of old 
age, but my experience convinces me that it . lessens 
the effects of this factor of deterioration so far, at least, 
as the heart is concerned. This organ, as is well known, 
is one of the first to fail in physiological power, and 
this is shown not only by the examination of the pulse 
and of the heart itself, but by the accumulation of 
fluid, especially in the lower extremities, owing to a 
diminution of the heart pressure. Cardine, taken in 
conjunction with cerebrine, assuredly counteracts this 
influence, for, owing to the increase of the cardiac 
pressure, the passive anasarcous condition disappears, 
and the other indications of heart weakness are either 
greatly mitigated or altogether abolished." 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

To REDUCE AND SMELT SULPffiDE 
OREs.-Augnstus L. Engelbach and Sidney E.  Brether
tou, Leadville, Col. A specially designed furnace is pro
vided by these inventors for carrying ont a method of 
re-iucing and smelting by which air is forced through a 
series 0 r retorts heated by the matte and slag discharged 
from the blast furnace, and hydrocarbon gas injected 
into the heated air to produce au oxidizing flame which 
is forced into the blast furnace to reduce the ore. A 
channel in the wall of the crucible of the blast furnace is 
conuected .by tuyeres with the interior of the furnace, 
and connected with the channel is a combustion cham
ber conuected with an oven containing retorts, the oven 
heating the air passing through the retorts, while through 
a nozzle extending into the combustion chamber passes a 
mixture of steam and 011. 

with the open end of the ice receiver. The construction 
insures the keeping of the interior of the refrigerator at a 
unlform temperature, and permits of conveniently re
moving the several parts for thoroughly cleaning the 
interior. 

Rall_ay Appliances. 

CAR COUPLING. -Valentine Erbach, 
Scranton, Pa. According to this invention a flat gravity 
coupling pin having a transverse concavity in its lower 
end is combined with a gravity locking and tripping dog in 
the drawhead, the dog being adapted to be acted upon by 
an entering link, and having a bearing surface to receive 
the lower end of the pin. The pin is held in elevated 
position :to admit a link, the entry of which operates to 
trip the pin and cause it to be gnided downward in the 
link. The pin may also be brought into such engage_ 
ment with a link as to give the latter an upwardly in· 
clined position, and thus hold it until readjustment or 
until a coupling has been effected. 

CAR BRAKE. -Thad deus J. Barrow, 
Duluth, Minn. This is a brake especially designed for use 
on street railway cars, occupying but little space be
neath the car, and having a series of independent shoes. 
It comprises three·armed levers pivoted on opposite 
sides of 'the car truck, brake shoes pivotally connected 
with opposite arms of the levers, and operating levers 
connected with one arm of the three·armed levers. The 
shoes are operated independently, and if one or more of 
them should break, the others would do the work, while 
the lever mechanism allows the shoes to be set with 
great rigidity upon the wheels. 

ELEVATED RAILWAY BRAKE. -John 
N. Valley, Jersey City, N. J. This is a brake for use on 
a railway in which the cars are suspended from an over· 
head track or stringer, and the invention consists of a 
mechanism in the form of a clamp, formed by the brake 
jaws or shoes, to clamp the rail or stringer. The brake 
is easily applied or released by an operating lever within 
the car. 

Electrical. 

ELECTRIC PROGRAM CLocK.-Henry 
c.  Hain, Booneville, Mo. This invention provides a 
clock attachment for giving calls at different times in 
the day and different days in the week, as a reminder of 
engagements, etc. An auxiliary dial has a series of open
ings and equidistant electrical contacts in a circle on the 
inside of the dial, there bemg also a contact arm adapted 
to inclose an electric circuit, mechanism between the 
clock and arm, and removable pins to be inserted in the 
openings in the dial. 

ELECTRIC RAILWAY TROLLEY.-WeS
ley W. Pritchett, Ogden, Utah Ter. This invention pro
vides a simple and cheap trolley mechanism to be car
ried on the top of a car, designed to hold the trolley 
wheels always in contact with the wire, and to guide the 
wheels to the wire when the trolley is to be applied. A 
shifting weight holds the trolley wheel in contact with 
the line wire, means being provided for shifting the 
weight aud trolleys when the car is to be reversed or 
switched, which may be quickly done from the platform 
in such a way that the lights on the car will be but mo
mentarily pnt onto 

lUech anlcal. 

ANTI-FRICTION BEARING. ·-Charles W. 
Wynn, Asheville, N. C. This bearing may be used on a 
revolving as well as on a fixed axle, and consists of a 
number of cages each containing longitudinally arranged 
rollers, and provided at their meeting ends with inter
locking projections, whereby the rollers of each cage will 
be in line between those of the next cage, the rollers 
bearing evenly within a cylindrical bore. By the cages 
revolving on the spindle and distributing the wear, it is 
designed to avoid the wearing of the spindle flat on one 
side. 

LUBRICATOR.-Benjamin F. Howard, 
Sheep Ranch, Cal. This is a device more especially de· 
signed for use on engine cylinders to antomatically and 
poSitively feed the proper amount of lubricant into the 
cylinder. It has a large 011 reservoir into which passes a 
limited amount of condensat:ton water, and a sight feed 
tube so arranged that the 011 bubble passing through the 
tube can be seen and the amount closely regulated, being 
also indicated by a pointer on a graduated dial. 

W R E N  C H A N D CUTTER. -Theodore 
Fletcher, Macdona, Texas. This is a strong, simple, and 
inexpeusive tool, adapted for use for ordinary purposes as 
a wrench, to turn a nut, or as a pipe wrench, �he clamp 
or pressure being applied in both cases with a power pro
portioned to the strength of the pull, while it may also 
be used as a powerful pipe cutter. Its construction also 
allows it to be used very rapidly, somewhat as a ratchet 
wrench. 

niscellaneons. 

REFRIGERATOR. - George A. Bowen, 
Fond du Lac, Wis. The box or casing of this device con· 
sists of two hinged sections, the lower one forming a 
provision chamber, supporting in its upper portion an 
open·top ice receiver, while the hinged upper section has 
an openlng in its top closed by a cover, and registering 

TEACHING BOTANY.-William H. Gib
son, Washington, Conu. A mechanical educational ap
pliance, for use by lecturers and in schools, colleges, 
etc., is provided by this invention, to facilitate explana· 
tions of the construction of plants and the means em· 
ployed for fertilization or fecundation, and cross fertili
zation and dissemination or dispersion of seed and fmit. 
The invention consists principally of a mechanical 
plant and means for actuating the floral parts and the 
seed receptacle and !leed, different mechanisms being 
necessary for the demonstrations called for of different 
plants, and these mechanisms being provided for the 
different typical plants chosen by the Illustrator. 

L O C K  B R A K E. -Volney W. Mason, 
Providence, R. I. This is a brake for hOisting machines, 
with which any required amount of pressure may 
be applied to the wheel, which may be securely locked 
so that it will not turn under any load the machine 
is likely to carry. The brake lever, attached to the brake, 
is 11l0ved and locked by an adjustable toggle joint, an 
operating cord and counterweight being arranged in 
convenient position to facilitate applying and releasing 
the brake. 

PAINT FILLING COMl"OSITION.-Rich
ard J. Parke and Isaac Goodman,:New York City. These 
inventors provide a composition consisting of cotton, 
wool, or silk flock, and pulverized stone, with varnish, 
japan, and 011, to be applied to wood preparatory to var
nishing, the coating being susceptible of polishing and 
smoothing with pumice stone or other material, after 
which varnish may be applied in the usual manner, 
the paint . or varnish then not penctrating into the 
wood. 

WATER G ATE.-Christopher H. Watson, 
Riverside, Cal. This invention provides a gate of simple 
and durable construction, easily opened and closed, and 
designed. to prevent all leakage by firmly seating and lock
ing the gate ovef the opening. A gssket of rubber or 
similar material is held on the inner face of ·the gate 
proper, the gate being mounted to slide, and being car
ried by a stem which may be turned, the gasket not 
being injured while the gate is partly or wholly open, 
and being used only when the gate is entirely closed. 
The gate, when pulled up, can be locked in any desired 
position by turning its stem. 

TOBACCO AND CIGAR Box • ..:....Theodore 
V. Smith, New York City. The storing and preserviug of 
cigars and tobacco, to keep them in good condition, is 
the object of this invention, the box having a lining of 
water and moisture proof material, and being designed 
to receive absorbent pads for keeping the cigars and to
bacco at a certain degree of moisture. The construction 
is durable and inexpensive, and all the parts can be readi
ly removed to clean when needed. 

. CANVAS COT. -Camille Poirier, Duluth, 
Minn. This cot is more especially adapted for use in 
steel prison cells, the body of the cot being so con
nected with the hanging devices that the latter may be 
readily removed from the canvas, aud all may be easily 
and thoroughly cleaned. The construction of the cot 
and hangers is such that nothing pertaiuing to them can 
be used by a prisoner as a weapon. 

TAILOR'S INSEAM GAUGE. -Harry M. 
Cloud, Cinclnnati, Ohio. This is a device tor taking the 
inseam length, from the crotch to the feet, in measuring 
for trousers. It is a form of measure in which a stand· 
ard, supported on a suitable base, is provided with a 
sliding and vert:tcally adjustable section marked with 
gradnations, and having a horizontal arm to be lifted be
tween the legs as far as the crotch. It is designed that 
by this means the work may be more accurately and con
veniently done, while a man may therewith correctly 
take his own measure. 

GAS BURNER. -Daniel Daly, Maysville, 
Ky. According to this invention two approximately par 
allel tubes or sections have in their adjacent faces oppo
site slots, so that the gas issuiug therefrom will come 
together and merge in a single flame. The commotion 
and suctiou produced by the currents of gas coming to
gether are designed to serve to mix air with the gas to 
produce a hot, heating flame, the amount of air drawn 
in being varied by varying the distance between the 
tubes and changing the angle at which the gas flames 
impinge on each other. 

MATCH Box. -Ed ward J. Hill, London, 
England. This box, which is also adapted to hold cigar
ettes, cigars, lozenges, and other small articles, is prefer
ably made of a single sheet of stamped or cut sheet 
metal, foldable in such a manner as to form a complete 
self-closing spring box. It has a movable part forming a 
container and a discharge orifice with which the movable 
part does not normally commuuicate, but with which, by 
reason of the spring action, it may be made to commu
nicate for the discharge of the articles one at a time. 

Designs. 

TEA POT. -Cb arles Osborne, New York 
City. The leading features of this design are the heavy 
leaf-Illre borders of the upper and lower portions of the 
pot, the ornamentatiou at the base of the spout and at 
the points where the handle conuects with the pot, and 
its faceted sides. 

POCKET BOOK CASE, OR W ALLET. 
Charles Scheuer, New York City. The article made after 
this design is intended to present the appearance of a let
ter, one side showing the lines of joining of the tabs 
and the other showing simulations of a canceled stamp, 
postmark, and address. 

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

NEW BOOKS AND PUBLICATIONS. 

ART OUT OF DOORS; OR, HINTS ON GOOD 
TASTE IN GARDENING. By Mrs. 
Schuyler Van Rensselaer. New York : 
Charles Scribner's Sons. Pp. 398. 

This is an exquisitely beautiful book typographically. 
It is not a practical treatise on gardening, but a series of 
essays on different kinds of gardening and other means 
of beautifying grounds, pleading for the more general 
recognition of this class of work as one of the high arts. 
It seeks to impress upon the reader the importance of 
.. aim and method " in the art of gardening, now .. prac
ticed mnch more often than any other in ignorant, im
pulsive ways, by people who never stop to think that it 
is an art at all. " The impressions gained by extensive 
observation are here noted with a refined taste and with 
an orderly arrangement of widely different branches of 
the subject which make the book excedingly attractive. 

THE STATISTICIAN AND ECONOMIST-
1893, 1894. San Francisco : L. P. 
McCarty. Pp. 672. Price, cloth, $4. 

The chairge 1m' Insertron under tM8 head, is On. Dollar a line 
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(4982) J. E. D. asks how a well that has 
not been used for some time can be cleaned, and if the 
water can be made drinkable without drawing it all ojf. 
A. It is not safe to use the water of a well that has not 
been recently used until a thorough examination has 
been made as to the possibility of its contaiuing dead 
animals. If YOn are assured of this by examination, or 
by the smell of the water as drawn and by heatinl:', then 
a thorough pumping will remove so much of the water 
that the fresh incomiug water will make the well safe for 
household nse for washing and finally for cooking ; but 
we do not recommend it for drinking for some time after 
it has been in use for other purposes. 

(4983) J. G. H. asks : Is a cantilever 
bridge a truss bridge ? How long a span has ever been 
built constructed on similar plan to one on front page of 
recent number of SCIENTIFIC UERICAN ? A. A canti
lever bridge is a truss bridge of a particular type or con· 
struction of truss. The Forth Bridge in Scotland has 
the longest cantilever spans yet made. In this bridge 
there are two spans of 1,710 feet each. See SCIENTIFIC 

AMERlOAN SUPPLEMENT, No. 478, for Illustrated details 
and description. 

(4984) J. G. R. says : Can you give me 
any points on tempering springs made of cast steel wire, 
No. 8 gauge, about 6 inches long ? A. For tempering 
steel springs as described, heat the springs in a fire that 
Is only moderately hot and 1arge enough to heat the 
whole spnng evenly. A mnflle is preferred where many 
are to be done. When the springs are at a cherry red 
heat, they are to be plunged endwise into an oil bath (lard 
oil) ; then heated with the 011 on them in the mnflle or 
a alow fire until the oil takes fire ;  then plunge them 
into the oil bath. A plain, straight spring III very easy � 
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Ititutifit !meritll. 
manage. Coiled springs of a helix or volute form are pin in the end of the core, or by pasting a piece of paper 
more difficult to temper, and require much care in heat- to the face of the armature. 
ing evenly. In establishments where quantities are re
quired, special ovens are built for heatin� and drawing 
the temper. Red hot lead in a crucible is also much used 
for heating eveuly. 

(4985) E. P. M_ writes again: Thank you 
very much for the answer to my question, No. 4742, E. 
P. W., in the SCIENTIFIC AMERICAN of March 18. You say 
it would take 16 horse power to maintain the 1,000 pounds 
pressure with a � inch discharge. Now would you be 
kind enough to tell me how you worked the example, and 
give me the exact diameter and stroke of both the steam 
cylinder and of the water plunger, and how many strokes 
per minute it would require to maintain the above pres
sure with the X; inch discharge ? Also, what boiler 
pressure of steam and how much water it would discharge 
per minute ? A. The theoretical velocity of water from a 
nozzle is equal to the square root of the height iu feet due 
to the pressure multiplied by square root of twice 
gra\ity ( 11'2 g. h.) = feet per second. Then 1,000 
pounds X 2 '3 = 2,300 feet as the head due to 1,000 pounds 
pressure. The square root of twice gravity (64'33) = 8'02, 
and the square root of 2,300 = 47·g5. Then 47'95 X 8'02 
'3 383'55 feet per second, or 23,013 feet per minute. The 
friction of a nozzle may reduce this to 20,000 feet per 
minute. The area of a � inch hole is 0'1963 of a square 
inch. Then 0'1963 X 20,000 feet X 12 inches = 47,112 cubic 
inches of water delivered per minute. If a pump makes 

47,112 
100 strokes or 50 revolutions pcr minute. then --- = 

100 
471 + cubic inches as the capacity of the water cylinder. 
Assuming 10 inches for the length of the stroke, then 
471 
- = 47 + square inches as the area of the piston. Add-
10 

in� a small percentage for leakage, an 8 inch piston will 
be the proper size. The area of the 8- inch piston = 50 + 
square inches and the pressnre 1,000 pounds, the total 
pressure will be 50,000 pounds. If you intend to carry 

50,000 
100 pounds steam pressure, then ----wo = 500 square 

inches as the area of the steam piston. To this you should 
add 25 per cent for pump friction, or a piston area of 625 
square inches, which is equal to 28\1. inches as the dia
meter of the steam piston. Then for the horse power, 
625 square inches X 100 pounds X 83'3 feet piston travel 

5,206,250 
= --- = 157'6 horse power. A decimal error made 

33,000 
us say 16 instead of 160 horse power in former answer. 

(4986) W. E. C. says : 1. In the use of a 
steam boiler for furnishing steam for a 100 horse power 
engine, dry kiln, and heating buildings, to maintain a 
pressure of 80 pounds during the day and 30 pounds dur
ing the night, wh!ch will be the safest, best, and most 
economical way of feeding the boiler with water from a 
well 12 feet decp ? A. The proper way to feed your 

(4991) L. E. K. asks : 1. What is the re-
sistance of a 16 C. P. 50 volt lamp in ohms ? A. About 
50 ohms. 2. What .should be the thickness of mica be
tween commutator segments in S Ught dynamo ? A. 
One thirty-second of an inch. 3. How to remedy heating 
of field magnets. A. If it is a shunt machiue, increase 
the resistance of the field magnet and add outside resist
ance. 4. Will it injure stora�e battery to take elemeny 
out of acid and dry and lay away for future use afterit 
has been used a short time ? A. No. 

(4992) W. K. writes : I have made an 
indnction coil, something in the style of the one described 
in Hopkins' " Experimental Scieuce." Core 12 inches, 
consisting of 500 No. 20 soft irou wires. Primary of two 
layers No. 16 (B. and<S. gauge) double cotton-covered cop
per wire. Secondary consists of 3 inches silk-covered cop
per wire, No. 36 (B. and S. gauge), closely wound and 
very carefully insulated throughout with paraffine and 
paraffine paper. Sections separated by about 1 inch solid 
paraffine, with 6 cells Fuller battery. It gives 3 inch 
to 3� inch sparks. Since making this coil I have 
noticed that in nearly all the descriptions of coils that I 
have seen, heavier wire for the primary is advised. Is No. 
16 (Am. gauge) sufficiently heavy to carry the current of 
above battery? A. Yes. Would I be likely to get a much 
stronger spark if I should wind on say 2 inches more of 
No. 36 on secondary ? As there is plenty of space for it 
on the bobbin, I would put it on, if it would increase the 
spark materially. A. Your coil yields remarkably good 
results. We would not advise making any change in its 
construction. 

(4993) G. E. F. writes : In reply to H. 
D. (4873), I have had occasion to replace broken teeth in 
small cast iron gears, and find the most effective way to 
be by drilling holes and tapping them for a screw thread, 
then screwing in strong iron bolts till the thread binds suf
ficiently to hold the tooth, and then cutting off and shap
ing with the tile. If the tooth must be of perfect form, 
shape one out and fasten it by a sufficient uumber of set 
screws, with countersunk head, the square part of screw 
being cut off after fastening. 

(4994) J. H. asks the manner by which 
nail hammers are tempered in large hammer factories. 
Also, is the grinding and polishing done on wheels or 
belts, or both ? Is there an automatic machine for grind
ing hammers ? If you could not inform me on this, 
kindly refer me to parties that COUld. A. Hammers in 
quantities are heated in large slow-burning fires or mume 
ovens, and dipped in . water either singly or in nests, 
strung on rods through the eyes. The grinding is done 
on large grindstones as to the plane parts, <and angles and 
corners are ground on emery wheels. The finish is made 
on fine emery wheels and polishing belts of leather. Do 
not know of automatic machinery for hammer grinding. 
Possibly some of our readers may know of such. 

boiler from a well is through a steam pump with pistons (4995) W. T. asks : Can a clear-cut 
proportionate for the work. You cannot trust the boiler .casting of Babbitt metal be made in a sand mould, and, 
to the tender mercies of the pump acting automatically. if so, how can the casting be cleaned without marring or 
Nothing but the care of the engineer will do for steaming injuring the design ? Can a clear-cut casting of medal 
at night, even under low steam. The water gauge should or coin bronze be made in a sand mould, and, if so, how 
be counected direct to the boiler, and not through the can it be cleaned without marring or injuring the design? 
feed pipe. 2. Will a water column on a steam boiler Can such bronze be melted in a forge, and does it melt as 
show correctly the amount of water in the boiler if I con- easily as iron ? A. Clean-cut or smooth castings cannot 
nect it with the water with 1M inch pipe and with the I be made in sand. Babbitt aud type metal can be cast in 
Bteam with 2 inch pipe ? A. One inch pipe is large metal moulds clean and bright. Medal bronze of copper 
enough for water gau�e connections, unless the water is and tin alloy can be melted in a forge fire in a black lead 
hard, when lX( inch for both connectious is preferred. It or Hessian crucible to the extent of two or three pounds 
will not show water height correctly when connected with very easily, by banking the fire by placing bricks around 
feed or blow-off pipe. it. It melts much easier than iron. By using fine mould

(4987) D. S. W. writes : 1. I want to ing sand, such .as used by brass fo�nders, a fair casting 
may be made ill moulds of medallion work that can be 
finished with but little work. make a small storage battery. Will you kindly give me a 

" point " or two ? How shall I prepare the red lead and 
litharge ? A. Mix the red lead and litharge with dilute 
sulphuric acid ; acid 1 part, water 9 parts. 2. How mUCl\ 
of the surface of the plates should be covered with saO><! ? 
A. As much of the plate as is exposed to the elec1ll'Olyte. 
3. What proportious of c. p. sulphuric acid and water for 
the fluid ? A. Acid 1 part, water 11 parts. 4. I intend 
using lead plates, 5 X 6 X J,(, four plates to each cell, and 
I want to make four cells. What E. M. F. should I get 
from it ? A. Two volts per cell. 

< 

(4988) W. Y. asks : Do you know of a 
good cement for bedding brass inlaying in wood ? I find 
that ordinary glue does not hold it well when the furni
ture is subjected to hot air furnace heat, whereas so� 
very old furniture that I have with brass inlaying in it 
appears to stand perfectly well. A. For metal inlaying 
the toughest glue, which may be known by bending in 
the hands, should be used. Make the glue in the ordinary 
way, and to each pint add a half ounce of �lycerine< and 
a half ounce of fine whiting or pulverized chalk. 
Thoroughiy incorporate and use hot and rather stiff. The 
metal should also be treated by dipping in weak nitric 
acid for a half minute, rinsiug, and drying. This will 
give it a suitable roughness for holding the glue. 

(4989) E. L. K. asks : Will yon please 
give me your judgment in the matter as to whether you 
consider open hearth bar steel to be superior in quality, 
toughuess, and uuiformity over that of Bessemer steel, 
and whether you would consider a tool made from open 
hearth steel as giving better and more satisfaction than 
that of one made from Bessemer ? A. The open hearth 
steel is becoming a favorite where extreme toughness is 
required, as for boilers and structural work subject )6 
great stress. The actual difference is not great, and� is 
only in the extreme tests of doubling a plate two ways 
and hammeriug flat without a flaw that open hearth takes 
the lead. Neither steel is used for cutting tools. 

(4990) A. B. M. writes : I have a new 
electro-magnet for strikiug a bell and it does not demag
netize quick enou�h. Please inform me what iron should 
he used,what treatment it should have, if auy, if it should 
be devoid of carbon, or what its constituents should be. 
A. The-cores of electro-magnets should be made of the 
fiuest and softest wrought iron. Possibly you may be 
a]Jle to correct your magnet by thoroughly annealing the 
cores ; this you cau do by heating them md hot and plac
ing them in ashes or powdered lime to cool. The arma
ture should not be allowed to touch the magnet core; if it 
(loes, it will stick. You can prevent this by limiting the 
movement of the armature, by inserting a short eopper 

k4996) A Printer asks : Will yon kindly 
tell how engraving and plate printing is done ? I refer 
to that which is seen on statements and calling cards. 
A. Plates for plate printing are cut by means of gravers. 
The ink, which is very thick, is rubbed into the grooves 
or lines made by the graver. Any surplus ink that re
mains on the plate is removed by a cloth. The printing 
is effected in a roller press by pressing the paper into 
the inked lines. 

(4997) S. B. asks : Will you please tell 
me how they make calcium lights burn that they use in 
the theater, and how much they cost ? A. A calcium 
lamp costs about ten dollars. The light is produced by 
directing a jet of hydrogen or of coal gas and a jet of 
oxygen gas against a stick of lime. The lime is thus 
heated very hot and becomes luminous. 

(4998) F. S. K. writes : 1. I shonld like 
to ask whether there will be an archeological exhibit at 
Chicago, especially of Grecian, Roman, and Babylonian 
carving. A. We have not yet received the lists of the 
Columbian exhibit. 2. How much is the pressure caused 
by water freezing ? A. Water exerts an immense force 
by freezing when confined in an nnyielding vessel, prob
ably many thousand pounds per square inch. It has burst 
bombshells when plugged full of water. 3. Would a 
greater quantity of water cause greater pressure ? A. 
The pressure per square inch would be increased with the 
increase in volume in an unyielding vessel. 4. How could 
I make a simple instrument for measuring the hnmidity 
of the atinosphere ? A. The simplest hygrometer is a 
strip of strong paper, � inch wide, fastened at the top of 
a <  plastered wall or on a strip of wood, with a small 
weight hung at the bottom to keep the paper straight. It 
will expand and contract with the changes in the atmo
spheric moisture. A piece of catgnt, a few inches long, 
hung with a weight to keep it straight, and a pointer at
tached, has a large range of motion, due to change of 
moisture in the air. 

(4999) G. C. asks : Are lightning rods 
of any use in protectin� a building during an electrical 
storm ? If so, how many are needed on a building 36 by 
72 ; 30 feet high ? How are they to be put on ? Are 
they manufactured or for sale in any of our Western 
cities, and if so, by whom ? A. Lightning rods are of 
use. It requires a rod to every 225 square feet, or to 
every area 15 feet square. They may be nailed directly 
to the building if the rods are made of strips of copper. 
The points should be about 5 or 6 feet above the roof. 
We preeume a.lmolit IW¥ deale. ill electrical euppJiea ill 

your State could furnish yon with lightning rods. We 
advise you, however, to have your lightning rods put up 
by some one who nnderstands the business. The rod is 
of no value unless it has a good ground connection. 

(5000) P. C. W. , H. N. G. and others ask 
how to mllke cheap filters. A. We give two forms of in
expensiVe filters, both taken from our new Cyclopedia 
of Receipts, Notes and Queries. To make a filter with a 
)fine barrel, procure a piece of fine brass wire cloth of a 

size sufficient to make a par
tition across the barrel. Sup
port this wire cloth with a 
Coarser wire cloth under it 
and also a light frame of oak, 
to keep the wire cloth from 
sagging. Fill in upon the 
wire cloth about three inches 
in depth of clear sharp sand, 
then two inches of charcoal 

scratches. I am positive that the fault is not with the 
photographs, as these burnish perfectly well with any 
other burnisher. Do YOll think that the softened steel is 
the cause of thc trouhle, and if so, how can I reharden 
it? A. Burnishing rolls are usually made of steel hard
ened or of chilled cast iron. In either case Illc repolish
ing of the surface would not make them 80ft. It may be 
possible the roll you have is case-hardened irOtl, which 
has ouly a thin hard skin, which when polished off leaves 
a soft surface. We advise you to address the makers of 
the burnisher. 

(5007) G. M. S. ask how to melt gold and 
copper, and if an ordinary bellows will produce enough 
heat. I have a crucible and bellows, but when I tried to 
melt it I could not do it. Is there any chemical or any
thing I should put in it to keep it from oxidizing ? A. 
You can melt a small quantity of gold or copper (1 pound) 
in any blacksmith for�e by building a fire pot of loose 
brick to hold the fire close to the 'crucib1e. Use bora>:: 

broken finely, but no dust. in the crucible to protect the metal. 
Then on the charcoal fOllr 
inches of clear, sharp sand. 

Fill up the barrel with water and draw from the bottom. 
Another,form of tilter using stone pots is given below; of 

course two barrels may be 

(5008) -"V. K. writes : I have been ex-
pcrimenting con sidcrably with primary batteries, and 
have experienced the usual qnantum of disappointment 
and vexation with all of them. Have finally settled 
down to the <Fuller as being on the whole as satisfactory 
as any, aU things considered. I find that by placing in 
the porous cups one or two strips of zinc, the efficiency of 
the battery is vastly increased. I use two plates of car
bon in each cell, 3 inch('s by 7 inches. Would it not be 
better to use in this battery cylinders of zinc, about the 
height of the porous cell, instead of the usual short cone 
or lump. I find that the strips of zinc keep well amal
gamated. Would it be advantageous to further increase 
the carbon surface? A. In some forms of Fuller battery 

substituted for the stone pots 
if desired. Use two stone pots 
or jars, as shown in the accom
panyiug engraving, the bottom 
c;me being a water jar with side 
hole, if it can be procured, other
wise, if no faucet can be used, 
the top jar can be removed to 
enable the water to be dipped 
out. The top jar must have a 
hole drilled or brokeu in · the cylinders of zinc are used instead of conical pieces, but 
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Then fill in a layer of sharp clean sand, rather coarse, a polarizing power of the battery. 

layer of finer, sand, a layer of pulverized Charcoal, with (5009) J. K. says :  1. I wish to know what 
dust blown out, then a layer_of sand, the whole occupying oil is best for fine leather shoes. Is castor oil good or in
one-third of the jar. jurious ? Will oil kecp rubber buots froIll cracking, and 

(5001) W. F. C. asks : What is the ex
pansion of railroad bar iron per foot for each degree 
Fahrenheit ? I mean when exposed to the heat of heat 
the sun. A. The expansion of ordinary bar iron between 
the temperatures of 32° and 572° is 0'0000826 of an inch 
per foot for each degree of heat Fahrenheit. The greatest 
range of temperature in rails through the year in your 
climate is about 90°, amounting to a change in length for 
100 feet of 0'7434 of an inch, or nearly 7� inches to a 
thousand feet. The extreme difference for a 30 foot rail 
is 0'223 of an inch. Rails laid at mean temperature of 60° 
require 0'148 of an inch space for 30 foot rails. In ordi
nary practice a Yo inch gauge is used in summer. 

(5002) F. P.-The following prepara
tion is used to render starched goods pliable : Take of 
white wax 1 ounce, spermaceti 2 ounces, melt them to
�ether with a gentle heat. When you have prepared a 
sufficient amount of starch, in the usual way, for a dozen 
pieces, put into it a piece of the polish about the size of a 
large pea, using more or less according to large or sma]] 
washings. Or thick gum solution (made by pouring boil
ing water upon gnm a .. abic) may be used. One table
spoonful to a piut of starch gives clothes a beautiful 
gloss. Leclanche battery prism is composed of "40 parts 
granulated man�anese dioxide, 52 parts granulated car
bon, 5 parts gum shellac, 3 parts potassium bisulphate. 
Mix, heat to 212° Fah., and compress in moulds under a 
pressure of two tons, or press with moderate pressure in 
the porous cells. 

(5003) P. J. L. says : I would like to 
know if there is any way of killin� the odor of kerosene. 
That is to add something to it so that there will be no 
smell of the oil or what is added. Also how to make 
camphor oil cheaply. A. The odor of kerosene may be 
modified, if not entirely destroyed, by using the follow
ing following formula : Mix chloride of lime with petro
leum in the proportion of three ounces for each gallon of 
the liquid to be purified. It is theu introduced into a 
cask. Some muriatic acid is added and the mixture is 
well agitated, so as to brin� the whole of the liquid into 
intimate contact with the chlorine gas. Finally the pe
troleum is passed into another vessel containin� slaked 
lime, which absorbs the free chlorine and leaves the oil 
sufficiently deodorized and purified. Camphor oil is 
made by allowiug the crude camphor to remain packed 
loosely over a wire �ating, so that the oil may drain out. 
This method, which is crude and wasteful, is gradually 
giving place to hydraulic preSSlll'e. 

(5004) C. W. H. asks : In what country 
was tempered copper found ? What century was it 
supposed to have been done ? Is it a fact that we have 
no tools now that will make<au impression on saiel cop
per ? Where can I get a history on such a subject ? A. 
The so-called tempered copper tools are supposed to be of 
Egyptian or Hindoo origin, aud were an alloy of copper 
aud tin. Supposed to have been of the bronze age, one 
to -two thousand years before the Christian era. The 
same kind of tools can be made now ; they are iuferior to 
steel, which will cut the copper. There is no special his
tory. They are only alluded to in works on ancient Egypt. 

(5005) H. E. N. askR : Will yon please 
give me a receipt for a mucilage for mounting plants in 
a herbarium? Was there ever a book published giving 
the flora of Nebraska ? If so, give uame of publishers 
and price. A. Glycerine, 4� parts ; soft soap, 4\2 parts; 
dissolve 1� parts salicylic'acid in 30 parts alcohol. Shake 
thoroughly, and add to a mucilage made of 139J1l parts 
gnm arabic and about 270 parts water. This mucilage 
remains elastic when dried, and does not have a tendeucy 
to crack. Make up formula, using parts by weight. 
Write to the State botanist of Nebraska for information 
in regard to the flora of the State. 

(5006) C. F. writes : I have a Climax 
burnisher which I purchased abont three years ago. 
Scratches appearing on the burnishing iron are generally 
removed with finest emery cloth. I have frequently had 
occasion to apply this remedy with invariable satisfactory 
result. A short time ago, however, the steel surface of 
the burnishing iron seems to have become soft, aud re
fuses to work without profuse scratches. I succeed in 
removing them and in polishing the surface again, but 
eVQQ' triaJ. a.t 1I� jlJJ.o the iwltrumellt with 

what kind ? A. There is nothing better for softcning 
shoe leather than neat's foot oil. Castor oil is llluch used. 
but is not the best. A verylittle 11eat's foot oil 011 rubber 
boots will soften the surface and make them less liable 
to crack. 2. Why do water pipes rarely burst when 
frozen under ground ? A. Pipes partially protected in 
the ground freeze very slowly, which allows the water to 
move along the central line of the pipe and relieve the 
pressure, when the ice forming on the inside of the pipe 
can expand toward the center. If, even then, the pipe 
becomes frozen soHd at t\VO points, Bome distance apart, 
the intervening water upon freezing will burst the pipe. 
3. What speed had a gang in a marble sawmill ought to 
run to do the best and most work ? A. About 200 feet 
per minute. 4. In the marble quarry I work in there is 
a great pressure to the stone closing in on the drills of 
channeling nlachinc� and sometimes spoiling many dollars 
worth of marble. Can you give the canse ? A. There is 
a constant compression in the rock ernst of thc earth, 
caused by the shrinkage of the earth through loss of heat 
-the same cause that has wrinkled its surface into hills 
and mountains, and caused even your marble qnarries to 
become tilted in their stratified layers. When a channel 
is cut in the process, as with the channeling machine, 
where the drills cut a :close-fitting channel, the pressure 
is relieved and the walls of the channel close in, although 
not enough to be rcadily scen, which can be Ineasnred and 
amounts to enough movement to pinch the gan� drills. 

(5010) M. & Son ask : 1. How to con
struct a cupola to melt about 200 pounds of cast iron, and 
what is. put in cast iron to help mclt it ? A. A cupola to 
melt 200 pounds of irou should be ahout 24 inches ex
ternal diameter, with a fire brick lining about 3 inches 
thick. It should be about 4 feet high. Cupolas of this 
size are generally suspended on trunnions, so that they 
can be turned down into a horizontal position for clean
in�, etc. The bottom of the cupola should be hiuged, so 
as to permit of dumping the contents. There should be 
a spout below the discharge opening, and upon each side 
of the cllpoh, about 10 or 12 inches above the bottom, 
there should be openings for receiving the blast pipes. 
We advise you to purchase a work on founding. We 
recommend H Founding of l\ictals, H by E. Kirk, prIce 
$2.50 ; H Casting and Founding," by R. E. �pretzson, 
price $6; " Practical Iron Fonnding," price $1.50;  '" Iron 
and Steel l<'onnding," by C. Wylie, price $2. Sometimes 
a little limestone or some oyster shells may be added to 
the coal and iron, to advantage, as a flux. This is gene
rally done after the first charge. 2. How to construct a 
cupola to melt 200 pounds of wrought iron, and what is 
put in wrought iron to help melt it ? A. Wrou�ht iron 
cannot he melted and poured like <;ast iron. 3. What is 
the book to get on the manufacture of iron and steel ? 
A. " Principles of the l'Iiauufactllre of Iron and Steel," 
by 1. L. Bell, price $8; " Chemistry of Iron and Steel 
Making," by W. M. Williams, price by mail $3. 

(501 1) E. B. C. writes : Does not a re
ducing valve always effect a waste of power ? I have a 
boiler at 80 pounds and require to use a part of the steam 
at 40 pounds only. If I put in a reducing valve, do I not 
practicallr waste half the power of the steam so used ? I 
have been told by sevcral'engineel's, ip. whom I have con
fidence. that the waste under these conditions is very 
small-nothing like half ; but it seems to me they are 
" Tong. Suhstitnte for the reducing valve an engine 
working on RO pounds, with 40 pounds back pressure, and 
itwould seem that a net gain equal to the work of the en
gine on 40 pounds should result. A. Either condition 
that YOIl name is a most wastefnl practice. If you have 
no use for the exhaust, make a reducing valve of thc cut
off and use the whole boiler pressure on the piston for the 
shortest part of the stroke that will do the work. If you 
requirc as a necessity steani at half the boiler pressure 
for other purposes than power, it is proper to use a re
ducing valve for that purpose only, as where elevators 
have to be run with high pressure and the heating of 
buildings at low pressure. The running of en�ines with 
back pressure is also wasteful, only excepting that the 
exhaust .team can be used for its full value for heaLing or 
other purposes. 

(5012) J. G. -You will improve the tin 
flux by addiug 10 per cent of sal ammoniac to the muriate 
of zinc. Cover the surface of the tin with pa.lm oil. You 
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can also make tin more fluid by adding 5 per cent of bis- Cradle, J. W. C. McCurdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 496,531 
muth. We have no books on th.s subject. Crane, electlicaJIy operated overhead traveling, 

Cra�: :; .. �����,
n
W:H: · Mo.;;;ati· : · : : : · : : : : : : : : : : : : :  �=:2n (5013) R. P . .T. says : I have a 15 light Crane. overhead travehng, '1'. R. Morgan, Sr . . . . . .  496.484 Crane, pillar, W. H. MorgaD . .  . . . . . . . . . . . . . . . . incandescent dynamo " h.eh I am rnnning with windmill 

power for charging �6 cells storage battery. I have trou
ble " ith the heating of the armature when the speed 
run. above 2,700-the required speed. The dynamo i. 
shunt wound. Can I remedy the heating by introducing 
resistance ,into the shunt by arrangmg an automatic 
switch, to act when the speed exceeds 2,700 revolutions. 
If this ".11 not ans" er, plea.e make any suggestions that 
you think " iII help me. A. You can probably remedy 
the heating hy the method proposed. The only alterna
tive is to pro, idp means for securing a closer regulation 
of the " indm.1I or opening the circuit of the dynamo. 

TO INVENTORS. 

An experience of forty-four years. and the preparation 
of more than one hundred thousand applIcations for pa" 
tents at home and abroad, enable us to undeI1IJtand the 
laws and practICe on both contInents, and to possess un
equaled facilIties for procurIng patents everywhere. A 
.ynops.s of the patent laws of the Umted States and all 
foreign countrIes may be had on applIcatIOn, and persons 
contemplatIng t he securIng of patents, eIther at home or 
abroad, are InVIted to write to this office for prices 
WhICh are low, in accordance WIth the tImes and our ex .. 
tenSIve facilItIes for conductIng the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad
way .. New York. 

Crate aDd frult dner, combined, G. W. Crawford. Creamer, centrlfngal, P. M. & D. T. Sharples . . . .  . Cnlt.vator. H. Ea.tman . . .  . . . . . . . . . . . . . . . . . . . .  . .  Cultivator, W .  Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Curlmg Iron, W. Lonsda1e . . . . . . . . . . . . . . . • . . . . . . . . . . . .  Curling Iron heater, T. Hipwell . . . . . . . . . . . . . . . . . . . . .  . 
8�ti��.t. ��eec���i �'r �:;'!��iiei-: " RotarY· Ciiiiei-: Thra.hlng machllle hand cutter. Vegetable or meat cutter. Detector. See Hot box detector. D •• tiUlllg apparatus, automatic. E. Ruud . . . . . . . . . .  496.488 
B���'h����e!,ll���::[.;ii::. : :::::::::::::::::. �:J Dredll(lllg apparatu •• J. B Quinn . . . . . . . . . . . . . . . . . . . .  496,699 Drllllnll( deVice., floating support for, A. Fair-
Dy.::hbl�e: ·O: Na.-tvOgei : : : : : : : : : : : : : : : : : · : : : : : : : : : : : :  �� 
&��a���azgr B���r����ctV��C�upiiiig' 'fQr; ' in: 

496
,
392 

Thom.on . .  . .  . . . .  . . . . . .  . . .  . . . . . . .  . . . .  . . . .  . . . . . .  496,710 
ID�:;t�� ��,i:,t fiIghl .f°.b�lion:: : : : : : : : : : : : : : : : : : : : : :  i=:m Electnc ilght fixtures, attaching device for. G. Peeple. . . . . . . . . . . .  . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  496,'1112 Electric lightillll( system. Thom.on & .Rice, Jr . . . . .  496.455 Electric machme., perforated pole pleoe for dynamo. Olcrihner & Warner . . . . . . . . . . . . . . . . . . . .  496,449 Electric meter. Edmondson & Oulton . .  . . . . . . • . . . •  496,728 Electnc motors, controllIng and equalizing, D. Ma.on. . . .  . .  . . . . .  . . .  . . . . . . . . . . . .  . . . . . . . . . .  . . . .  496.522 Elef�,cIfo��'{ �f;�r;��. ��.���n.�::: .������� 496,567 Electnc .w.tch, A. Wright. . . . . . . . . .  . . . .  . .  . . . . . . . .  496.808 ElectriCity meters, correcting, Oulton & Edmond-

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.746 Ele:;�����ci��l�i:"��.�. �����I�� .����.����: 496,517 
�1:��';?r���'1. 8'&'''::��.tr �'. ?'. ?�����: : : : : : : : : : : : : :  �= 
�lr.��tg���':.�.

o
1J�BI�.�: 

JO����:: 
.. : : : : : : : : : : : : : : : �� End gate. wagon, H. H. Perkins . . . . . . . . . . . . . . . . . . .  496,793 

Engine. See Locomot.ve engllle. Steam en-

INDEX OF INVENTIONS EnE:ee�, means for connecting statloIlBlT m&-chme. to portable, J. Hullah . . . . . . . . . . . . . . . . . . . .  496,568 
��:i!:1�� ��fe?��·-W:te��.����: : : : : : : : : : : : : : : :  �� Fare reg •• ter, S. C. Houghton . . . . . . . . . . . . . . . . . . . . . . .  496,688 Fence gate, wire. J. Patnck . . . . . . . . . . . . . . . . . . . . . . . . .  496,486 Fender. See Car fender. 

For which L eUer. Patent of tbe 

United S tate. were Granted 

FertIlizer d.stnhuter, R. Galloway .. . . . . . . . . . . . . . . . .  496,560 Filter, K. V. R. Lan.lnll(h . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496;6U Fire and waterproof fabriCS, making, H. A. Claasen . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,1199 Fire escape. C. Caplis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496;Ii09 
May 2, 1893, 

Fire extmll(ul.her for railway car heater. and 
& N D  EACH BEARING THA.T DA.TE. light •• J. �'. Cowdery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,682 Fireplace and cookIng range for cheese making, 
[See note at end of hst about cop.es of the.e patents.] Fi.:��;; ��,hir.eI¥. �e!"ltt�·. : ·. :::::: : : : : : : : : : :::::: �:� 

Jl��rb'il::�� a;�bl!: :O':nBt'me(n: Ii: Wait:: : : :  
lj'lu.h tank apparatu., S. W .  LeWI .. . . . . . . . . . . . . . .  . .  

Agin,:r wines, SPIrits, or other lIquors, process of Flywheel. belt, A. H. Emery . . . • . . . . . . . . . . . . . . . . . . . .  

Au ��I:Ff��:';����a£US�E�G�W-e· Montmore' '. : : ��:� �g;I:: :l:��� i�o:U:l�eii:: ::::::::::400,594: 
Alarm. See BOller alarm. Burglar and fire alarm. Frame, H. Schuessler . . . . . . • • . . • . • ••• . • . . . . . . . . . . . . . .  

Electr10 alarm. Thermo mechantcal alarm. Fruit ca.e, J. T. Cornforth . • • . • . .••• . . . . . . . . .  496,817, Amalgamator, H L. Simmons . . . . . . . . . . . . . . . . . .  496.670 FrUlt picker, I. W. Lord . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Armature attachment. W .  D .  Packard . . . . . . .  491i,791 Fruit p.tter, Hall & Chase . . . . . . . . . . . . . . . . . . . . . . . . . . .  Armature dynamo-electrlC machIne, W. Fntsche 496,514 Funnel and co:tree percolator and stralner, com .. Armature. magnet, 1<'. L. Gregory. . . . . . . . . . . . . .  . 496,648 bmation. G. E. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,510 
fu�O;(raPhiC �e� •• teri/ hPlmjFril. t . Ii" . . .  496.534, !ll:l'� �g:::;:, �o�i-'¥��k�:�:ing . .  ilow.es .. .  etc: "<i: ' X:  496,806 

A�I�fu�;l'c:to�, b�';;ru�e'& iebel.� . .  � . ��.s:: : : : :  : : :  496:824 Kiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.613 Axle. wagon. A. F. GIllet . . . . . . . . . . . . . . . . . . . . .  41'6,826 ���':.":u��e�Wt:�h'!i�ti�'lf.ef.�'iioiiby: : : : : : : : : : : :8&� ::li�: g�:::'b�ng;r�e��t:�hment, A. Wickey.: : : : :  ��:= GalVanIc battery, F. K. Irving . • . . . . . . . . . . . . . . . . . . . .  496,658 1:£�!�·:���7�����al���t�r,-�.-����: : : : : . . .  : : :  :::: g:i��1l����?��������.����� ?������I��: :::: 
Bed • • pring. O. S. F·oster. . . . . . . .  496,404 Garment supporter. G. E. Adams . . . . . . . . . . . . . . . . . . .  496,6.'l0 Bedsteads, folding leg for wardrohe. R. M. Hun- Ga. burner, regenerative, T. Thorp . . . . . . . . . . . . . . . .  496,586 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.829 Ga. engine ignitor. D. Be.t . . . . . . . . . . . . . . . . . . . . . . . . . .  496.718 
BBlecrtyhc'e •• I(,;e. PSi.npgag' Ae' R. T. �:.���� : : : : : : : '. : : : : '. '. '. ' . .. .. .. �9696',�� gas lig:&!,r, e\,!ctfcNQ�,?n & pofl'mann . . . . . . . . . . .  ��� I G:�e� s�:�nd gate: F�::� gate: . . . .  • . . . . . . . . . .  •• -..u,uu. 
�i���1:,�nail��1���ndI8 . .  : . .  : : . : : : . : : : : . : :  . .  :: l�'� Gear cuttIng machIne, J. Walker.. . . . . . .  . . . . .  . . . . •  496,676 
BICycle saddle. Moore & Burwell . . . . .  496,664. 496.665 Gelatine and j!'lue. apparatus for manufactuling. Bicycle .tand attachment, J .  R. McCurdy . . . . . .  496,530 F. A Wolff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,469 B1Oycle., attaching .procket wheel. to crank- Gla.s articles and hlank. therefor, formillll(, W. 

shaft. of, F. D. Cahle. . . . . . . . . . . . . . . . . . .  496,681 Jar.kouw. . . . . . . . . .  . . . . . . .  . . . . . . .  . . . . . . . . .  . 
Blackboard chalk rail. IV. S. Terry.. . . .  496,708 Glass pob.hmg macbmery. plate, J. B. Ford . . . . .  . 
:t:��l�gb�a��ici���t������r�¥��· �o�· !���: 496,437 g;�!�:�r:�:�?��G�d�:��" ':::: ' ::::::::: :::::::::: Burton & Angell . . .  .. . . . . . . . .  . . . .  496.591 Gram bmder, Selherllnj!' & Knecht . . . . . . . . . . . . . . .  . ��B��� b;��d��J;a:'E�;��': " . . . . . . . . . . . . . . . . .  496,548 8��:ll:::�ril�"It�W'.gF�A��I:���.:::: : : : : : : : : : : : : : : :  77 Boder alarm. G. B. Essex . . . . .  . .  . . . . . . . . . . . .  496.557 g:':J�g 0Je�l���ra:h�!.rr. Lp�:��ergUMd: 496,836 BOl�e:tly ���a.r���� . .  ��r ma�u�����.M��, .�: . ���� 496.640 Watch safety guard. 
Bolt or rod cutter, E. Chaquette . . . . . . . . . . . . . . . .  496.396 GUitar, J. F. Stratton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,706 
BBootuttlomngn.meraeC,hHm.<V. ·FGls· hWelat(rk)m • .

. .  ·.·.·.· . .. .. ·.·.·1·1·,3 . .  29 . .  
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3301 Gun, J. H. Brown. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  496,637 

vv Gun., breech holt for bolt .... A. Mau.er . . . . . . . . . . . . . .  496.691 
Box. See Na.1 hox. Self-closmg hox. g��:: �n"et:J'���t�:F:dio�k f��'b':"eCh:ioiidiiii: 496;637 
:�:c::1:���nJ'w�is1\e,��J,f�:;.ed, E':w: Streeter: :  2ll:l:tn B. D. Barrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,589 Bracket. See Roof bracket. Halter. L. Staple.. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,706 Brake. See Car hrake. Veh10le hrake. Veh10le Handle for .tove lid lifter., etc., G. W. Warner . . .  496,587 

gravity brake. Hanger. See Trousers hanger. 
�����ho'i�:;�ll'�I;C:r�':.'fn�hr�Y Bur:��:: : : : : : :  ill:l:� M:�.\':' j�:F. �·el?����g: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �m Buckle frame, detachable, T. Wand . . . . . . . . . . . . . .  498.804: Hnrrow, F. C. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:96,«0 Buckles, etc., fastener for. J. M. Lewl • . . . . . . . . . . .  496,421 Harvester ten.ion and taite-np device, E. S. Burglar and fire alarm. DIllman & Selb. . . . . . . . . .  496,724 Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,680 Burglar guard for protectwn of hank officials. A. Hat, T. We.terman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496;462 

Bu�ela§�e Fiirnace gas hurner. Gas liurner: " 496,
4
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96,�g� Heater. See Curling Iron beater. Water heater. 

. .... M::�:�; �·S��:I'ih .. miiier: : : : · : : · : · : : · : : : : : : : : : : : : : : ·  fll:l:� 
������'let�cJ�i\lev.c;;, J:J. Goldman. : : : : : : : : : : t�:� Hermetically .ealed bucket, S. N. Long . . . . . . . . . . . .  496.885 
���f�,:" �t6.�r!I��'fr��:?'t�s�;.�I����·t . for: E '  w: 496,417 M:��:: f�:;'.::�n�. �. ���::Iemaii.: : : : : : : : : : . : : : : : : : :  �� Stevenson.. . .  . . . . . . . . . . . . . .  496,801 HOlstmg mechanl.m. H. A. Spencer .. . . . . . . . . . . . . . .  496,199 
�:ite��8����i-AA B����,;tle· . . . .  : : : : : : : : : : : : : : : :  !�:m ���1<,;xt�:�?�!��II(?g?�chwei8Singer . . . . . . . . . . . .  496.71>2 
Can filler S. B. Parker.. . .  . . . . . . . . . . . . . . . . . . . . . .  496,617 Horse.hoe, A. B. Tracy . .  . . . . . . . . . . . . . . . . . . . . . . .  496,760 
Can open'erj W. L. SCOVIl le . . .  . . . . . . . . . . . . . . . . .  496.448 1 Hot hox �etector, Kerr & Hardman . . . . . . . . . . . . . . . . 496,659 
b�� ��:�:·me�b��r:.':i. F'. L. Clark . . . .  : : ·. : : : · : : : : : : :  !ll:l:�� �;�i-.i;��b'ii :.i-:e�r:�eJ�'W?Miiiii.;ws::: : : : : : : �Jgt 
Car hrake slack adjuster, H. Hmckle} .. . . . . . . . . . . .  496.606 Hygienic device. J. F. Corker . . . . . . . . . . . . . . . . . . . . . . . .  496;816 
Car brake .Iack take-up. H. Hinckley . . . . • . . . . . . . . .  496,607 Ice tongs. S. A .  Harne.... . . . . . . . . . . . . . . . • . • . • . . • • • •  496;649 
Car coupling, D. L. Barnes • . .  . . . . . . . . . . . . . . . . . . .  496,810 Indicator. See Ca.h In�lcator. 
Car coupling, G. A. Ha81up . . . . . . . . . . . . . . . . . . . . . . . .  496,516 Ingot mould., con.tructwn of, C. Hodgson . . . . . . . .  496,736 
Car coupling J. Rawles . . . . . . . . . . . . . . . . . . . . .  496.444 Inhaler, J. F. Che.ebro. . .  . .  . . . .  _ . . . . . . . . . . . . . . . . . 496;776 
Car coupling: Teeguarden & Clark . . . . . . . . . . . . . . . . . .  496,493 Insulator, telej/(Taph wire, Hemlngray & Gill . . . . . .  496;61>2 
Car coupling. W. R. Teeguarden et al . . .  . .  . . . .  496,494 Iron. See Curling Iron. 
Car dump.ng, W. A. Thacher. . . . . .  . . . . . . . . . . . . . . . .  496,672 Ironlnll( tahle and washing machine. combined, 
Car' fender, G. Lowe . .  . . . . . . . . . . . . . . . . . .  496,424 IV. H.lton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,655 
Car grIP, cahle. D. E. Wa.hmgton . . . . . . . . . . . . . . .  496.499 Jack. See Wagon Jack. 
Car Wlndow, F. Swanson . . . . . . . . . . . . . . .  496,454: Jewelr" J. L. RemlIn�r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,796 
?a: s,,:,

.
lt?l\'J.T.t:st and cinder . �ard ��� �.��I,;a�, 496.767 k"e'ID'e':., ��h�e Jio� imS%��cess 'oi' Di;,:tiiii8.Ciur� 496,482 

Cars, curtain rod for sleepmg, A. Selby . .  . . . . . .  . 496,621 lng, F. Olelmk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,439 
Cars gas engllle motor for D. Best. . . .  . 496.717 Kmfe. See Chopping knife. 
Carb'on diOXIde, process of and apparatus for re" Knife, t. W. Low.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  4� 

covering IV. lValker. . . . . . . . . . . . . . . .  496,548 Knob attachment, Mltl(ney & Cate . . . . . . . . . . . . . . . . . .  496, 
Carbonating ilqUlds, atom,zlllg head for. D. Label. IV. A. Dueshury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496, 

Mueller.. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  496.579 Lahyrlllth, Ill . Guth . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  
Carpet stretcher, L .  Ill. Ebrgott . . .  . .  . . . . . . . . . .  496,777 Lamp central draught, W. C. Homan . . . . . . . . . . . . .  . .  
Carrlage wrench, Byler & Zook .. . . . . . . . . . . . . . . . . .  496.595 Lamp, electr!c arc, F. Hansen . . . . . . . . . . . . . . . . . . . .  . 
Case See Ifrult case Lamp, electrIC arc, J. F. & S. J. Sanders . . . . . . . . . . . •  
Ca.h· indICator and recorder. H .  C .  PrItchard . . . . . .  496,795 Lamp electrodeharc. J .  F .  & S. J .  Sanders . . . . . . . .  496. 
Ca.h register and drawer W. H. '1'hompson . . . . . .  496.585 Lamp extlngUls er, E. P. Goodrich. . . .  . . . . .  . .  496; 
Ca.h register, check, T. it. Bergh . . . . . . . . . . . . . .  496.632 Lamp ligbtmg device. E • .R. M1Ohaehs.. . .  . . . . . . . .  496, (Ja.ter axle and wheel, A. (J. Sanford. . .  . . . . . . . . .  496.620 Lamp, spray. A. Shedlock . . . . .  . .  . . . . .  . . . . .  496; 
Cham drIvmg and cuttmg. Muehilg & Slade . . . 496,529 Lantern holder, slll(TIal, F. K. Wlight . . • . . . . . . . . . .  496,479 
Cham'lmks, machine for makmll, J. W. Bowen .. . .  496,773 LasthC. H. Jos.elyn. . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  496;785 
Chee.e press J. L. Helmer . . .  . . . . . . . . . . . .  496.413 Latc • O. S. Lamber.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,570 
Choppmg knIfe, J. IV. A:Jen. . . . . . . . . . . . . . . .  . .  . . . .  496.809 LIfe pre.erver. M. O'Hara. . . . .  . .  . . . . . . . . . . . . . . . . . .  496,697 
Churn J. T Urhach . . . . . .  . . . . . . . . . . . . . . .  496,674 Lifter. See Pan lifter. Pipe lifter. 
CI�ar Wr8.PPIDIl machIne, F Stlles . . . . . • • • . . • . • .  496,453 LImb, artificial, A. Gault • . . . . . . • . . . . . . . . . . . . . . . . . . .  496,645 
Cigarette formmg device, F. Evers . . . . . . . . . . . . . . . . .  496.475 LiqUId separato� centlifugal. C. D. Hellstrom . . .  496.412 
Clamp. See Rock dlill clamp. Lock and latch. u. R. Uhlmann . . . . . . . . . . . . . . . . . . . . . .  496,497 
Cla.p G E Adams.. . .  . . .  . . .  . .  . . . . . . . . . . . . . . .  496.629 Locomotive crane, W. H. Morgan . . . . . . . . . . . . .  . .  496,428 
Clasp; J :F: Chatell.er . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.721 Locomot!ve, electr1O, E. M. B.oynton . . . . . . . . . . . . .  496;550 
Cleaner See Floor cleaner. LocomotIve en�nne, D. M. ShIVely . . . . . . .  . • . . . .  . .  . 400,542 
Clock. aiarm, W. E. Porter. . . . . . . . . . . . . . . . . . . . . . . . . .  667 Locomotive exhaust pipe, J .  B .  Hartigan . . . . . . . . . .  496,410 
Cloth dre.sing or flmshmg mechanism, A. Brown 720 Locomotive jib crane, W. H. Morgan . . . . . . . . . . . . . . .  496,430 
Clothe. pin. N. Baughman . . . . . . . . . . . . . . . . . . . . . . . .  768 Loom, H. E.'lIam.lton et al . . . . . . . . . . . . . . . . . . . . . . . . .  496,4lIO 
Clothes pounder. G. E. Allga.er. . . . . . . . . .  . . . . . . . . . . .  506 Loom .huttle, J .  T. Abren . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,768 
Clutoh. J. H. Mo.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693 Loom • •  wlvel, H. SchISpers .. . . . . . . . . . . . . . . . . . . . . . .  496,668 
Clutch, J. Walker. . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  460 Looms. po •• t.ve .hutt e motwn for, J .  M. LIn-Clutch frictwn. C. 8. F.fleld. .  . . . . . . . . . . . . . . . . . . . . . . .  603 .cott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,574 Com-operated mechanism, J. Schade. . . . . . .  . . . . . . .  749 Lozenll(e machine ... W. Brierley . . . . . . . . . . . . . . . . . . . . . .  496,590 
Collar. hor.e. H. H. Shartle.. . . . . . . . . . . . . . . . . . . . . . . . LuhrICant, W. S. Lever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496;742 
8���u��i��' to!-d'in'!'f!�:eieCtriC ' Di .. chines: · ili: t�g�:�g�; G�t: �lo�i�����.���: . . . . . . . . . . . . . . . . .  . Thom.on . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.456 Mall hox, bouse. W. S. Boon . . . . . . . . . . . . . . . . . . . . . . .  . 
Condenser, F. J. We •• s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,761 Ma.1 pouch deliverer, E. W. Bradford . . . . . . . . . . . . .  . 
Condenslllll(, refngeratmg. and evaporatmg appa- Mail pouch deliverer, A. Kimber . . . . . . . . . . . . . . . . . . .  . 

ratus • •  urface. E. Thmsen .. . . . . . . . . . . . . . . . . . . . . .  496,757 Manual recorder and ca.h drawer, H. M. Geiger . .  
8�:ff�:.m���rW'a�r �����: . . . . . . . . . . . . . .  . . .  . . . . . . .  496,675 ���l�;hg���. !:l�1�:' iii8.CiiiD."" ;or: ',C B: 
Coupling. See Car coupbng. Pipe coupling. Pipe Shippee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,489 

or ho.e c011f.hng• Th.ll coupling. Match stick bnnchlng machine, E. H. llIIsenhart . .  496;778 
Cov:fe�:i8�K'tf B��7e.�.�' . .  ?� . . ���.�� . .  ':??�� � Ma\.��'=.�����. ���.���� •• ���: M,828 

�O t 
???SZl?s aW????f" :2 

Measuling and drawing tool, L. O. Allred . . . . . . . . . . 496,71£ 
�::�: 1�::[���i8�1�'C�"t'IJ:�. e%���i, E. 
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96.500 We.ton. . . . . . . . .  . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . .  496.501 Medicinal compo •• tlon. O. L. Mulot . . . . . . .  . . . .  496.694 

Metal wheel and mak'llII( .ame. J. W. Bettendorf. 496.633 Metailtc flm.hlllll( plate. W. S. Grafton et al.. . .  .. 496,478 Meter. See Electric meter. Grain meter. 
Proportional meter. 

�ll�ers��';iJn.i1��.:.�ii.' . . . . . . . . . . . . . . . . . . . . . . . . . .  496,581 
M.ter cuttlnll( machine, F. W. Eichenauer . . . . . . . . .  496,643 MOUld. See Butter mould. 
Motion, mechanl.m for convert.ng. F. W. Kre-mer. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,832 Motor. W. Rablch. . .  . . . . . . . .  . . . . . . .  . . . . . . . . . . . .  496,486 M.otor for the transmissIon of power� D. W. Car .. 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,596 MOVIng granular materials, process of and appa-ratus for, J. P. 6nscom . . . . . . . . . . . . . . . . . . . . . . .  . Musical instrument, R. EIsenmann • . . . . . . . . . . . . • . • .  
Nail, W .  H. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�rf·�::?��tl�lr�: ¥aitl.����?�: : : : : : : : : : : : : : : : : . .564 
01 drip �ani

F. lt Flynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,403 
0.1 ���:Iy��g:���c�':.��������,.���.����.��� 496,751 
�!aroik��·.�:���r.?�:: . : : : : : : : : : : : : : : : : : : : : : : : : :  �= 
�:::·J1ii:�. �� g.rlltf�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,422 
�:= �b��?�

d
':.;:.'����nh:c:tit�::��:

r
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96.754 
ration of. a'. D. Claflin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,814 Perspectograph. J. L. Findlay . . . • . . • • • . . . . . • • . . . . . .  496,558 

���g�:�\t':".r���t,:.fie�·.�?����:: : : : : : : : : · : : :  �=:� Picker. See Fruit picker. 
�:���t·s�� '1'o'iio�.i�f:ef':'x'l.e:::l'h?e: AT��lJ:; 496,508 

pipe. 
Pipe and tuhe te.tlng ap11aratu •• A. O'Brien . . . . . .  496.438 
�:g: li��.
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.
: '::. : ' ':. fll:l:� Pipes, clean-out for drainage, R. Garvie . . . . . . . . . . .  496;581 Planimeter. J. Goodman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,562 

Panter attacbment, cbeck row corn, J. B. Jarmlll 4!l6;415 
Planter marker. corn. G. E. McCune . . . . . . . . . . . . . . . .  496;744 Planter. potato. N. Sturdy . . . . . . . . . . . . . . . . . . . . . . . . . .  496,707 Plastic material, machine for mould.ng, F. C. Damm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,399 
Plow, ·r. J. & W. Rawl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.538 
Plow, .Ide h.ll. H. L. Cumming .. . . . . . . . . . . . . . . . . . . . .  496.398 
Plow • •  ulky. S. H. Tlll.man . . . . . . . . . . . . . . . . . . . . . . . . . .  496,456 Plu.h shealing machine, J. Pear.on et al. .  . . . . . . . .  496,532 Pocket Il(Uard. C. Th.hodeau. . . . .  . . . . . . . . . . . . . . . . .  496,709 
�!:e�:I::

t
t:i'i.�:���r�':�t�'l:"3:oiiim: : : : : :  �!i3ll Pre... See Baling pre... Cheese prees. Hay press. Plinter's quoin, W. Wickersham . . . . . . . . . . . . . . . . . . . .  496.547 Plintlng pre •• addre •• ing attaohment. I. W. 

Pro�:li.;.
a
,::,;:.;w:.i':cardy: :.:: : : : : : · · : : : : : : : : : : : : : : : :  !�.� 

Pro���!� 
•
• ��l1.r!l;t�.Jg��::��I��� ��? �������� 496,495 

�W:.��
i
g�:IE.�te�r ����e�Ji:�gan .•. . . . . . . . . • . . 496;827 

Pnlp from vegetable .uh.tance., making. Denl-�&'1\��!�£�£:: : : : � : : : : : : : : : : : : : : : : : : : : : : : : :  ii 
��:f.;.'3'gl':.':i%'i:,:-�'::': t��:¥e.: : : : : : : : : : : : : : : · :  =:m Railway, elevated. A. �. Albert.en . . . . . . . . . . . . . . . . .  496,505 
Railway ferry. J. A. & J. E. Iron.. . .  . . . . . . . . .  . .  496,831 Railway rails, their JOInts and chairs, construct-ing and a •• emhling. A. H. Emery.. . . . . . . . . . . . .  496.555 
::n::� ::::f.��'i;;.�t��

t
.J�v!. «&��"d1e::.: : : · . 2��: Rallway .Wltch. J. R. Titman . . . . . . . . . . . . . . . . . . . . . . .  496,624 Railway swltcb, street, D. F. Doody . . . . . . . . . . . . . . . .  496,725 

Railway •• electric dl.trlbution .ystem for, N. W. Perry. . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,538 
Recorder. See Manual recorder. Refrlll(erator crate, J. F. Fugazzi . . . . . . . . . . . . . . . . . . .  496.644 Reg.ster. See Autoj/(Taphic regl.ter. Cashregi.-ter. Fare regi.ter. 

Valve, pressure regulating, A. Helthecker . . . . . .  . 496.735 Valve • •  team, W. Franks. .  . . . . . . .  . . . . . . . . . . . . . .  . . .  496;732 Vapolizer, F. C. Hawke.. . . . . . . . . . .  . .  . . . . .  496.481 
va��t::ws��� . ����.

r, 
. .  

h
.Y?���bO� •. !: . .  �. J96.523 

;::l��\;,n�:�;.fcuI[te�:"N:hIi.:. Street .. r:. :496.755, i�:m Veh.cle hrake, automatic, J. N. Schwalen. . . . .  . 496,MO Vehicle gravity brake. W. H. Morgan. . . . . . . . . . .  496.429 Veh10le .eat back. G. White . . . . . . . . . . . . . . . . . . . . . . . . 496.467 VelOCipede. J. W. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.388 Velocipede. J. G. Stamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 496.800 
����: ::��r�e����: 1��I:�: : :  : : : : : : : : : : : : : : :  �:mll Vendmg machine. coln-actuated, F. Foote . . . . . . . .  496,730 Ventilator. See Wmdow ventilator. Ventilator, J. B. Hyzer . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,784 Ve •• e1 • •  topplng deViCe for maline, P. Samohod. 496.700 Vlolin ... �. B. Clopton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 496,397 Vi.e. vv .  J .  Walker. . .. . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  496,498 
�o,t:�ete:d 1;o�il�m:lti"hiii.;nt: Baugh ' 'iT: sei� 496,678 vldge .  . . . .  . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  496,471 
�=g� f.:'cra�;l!i-:���:���li: '0: It.·M .. yne.: Wa.hlng machine. E. Blanchard . . . . . . . . . . . . .  . .  Wash.ng machine, .R. H .  WIl.on . . . . . . . . . . . . . . . . .  . Watch how fa.tener, R. M. Hunter . . . . . . . . . . . . . .  . .  
�:��� grt.':.y. ��rf?Jo.fre?��mo�: . .  : : : : : : : : : : : : : : Water clo.et flu.hlng dev1Oe, M. S. Bramble . . . . .  . Water clo.et •• pre.ervatlve cover for, E. L 

Plins. . . .  . .  . .  . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  496,538 Water cooler. E. D. Nichol ... . . . . . . . . . . . . . . . . . . . . . . . .  496,436 Water heater, G. Llo�d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.788 Water heater, C. B. �ompkms . . . . . . . . . . . . . . . . . . . . . .  496.673 
Wh:t:e

el
�e�:tZ';.�':.�i. 

Grindmll( or poll.hlng 
Wbeel, W. S. Fo.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,405 IVheel center, IV. L. Me •• er . . . . . . . . . . . . . . . . . . . . . . . . .  496,837 Wheels to .haft •• means- for attaching. Percy & Hitchcock . . . . . . . .  . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . .  496,442 IVhiffietree. N. L. Holme.. . . . . .  . . . . . . . . . . . . . . . . . . . .  496,808 
Window screen. D. P. Gue.t. . . . . . . . . . . . . . . . . . . . . . . .  496,781 
Window ventilator, M. J. Burke. . . . . . . . . . . . . . • • . .  496,839 
Wire hendmg machme, V. Beauregard . . . . . . . . . . . . .  496,472 Wire end., ancholing. J. H. Brown . . . . . . . . . . . . . . .  496,636 
Wire stretcher, C. D. Mock . . . . . . . . . . . . . . . . . . . . . . . .  496,577 Wire stretcher and holder, A. Westmeyer . . . . . . . .  496,713 
Wire .tretcher. Bulky. W. S. William.. . .  . .  . . . . . .  496,762 W 

°3?in
a
J'lrf.:J�� . .  f?� . .  ���':��� ��? .�����I.I���: �: 496,737 Wrench. See Carriage wrench. Pipe wrench. 

DESIGNS. 

Bottle, D. O'Reardon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.380 
Button. F. Lahm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.381 
��':J.'i!'c�g;\?go:���b�l;rll(':.���.�: : . : : : : : : : : : : : : : : . �:� 
BY:�t�v��':"II1:"a:dl:.���: : : . . .  : :  . .  : : : : : : : : : : : : : : : .  �H� 
Jj?��� t�i,"tv��

r
kth�gll(�.

yn
�I.�: : : : : : : : : : : : : : : :

.
: : : :  �:� FHe csse, R W. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,397 Furnace, T. Cascaden, Jr . . . . . . . . . . •••. . . • . • • • . • • • • • • . .  22,({)3 Harness loop, M. E. Zeller . . . . . . . . . . . . . . . . . . . . . . . . . .  22,383 Ice pick, J. Au.tlce et al. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  22.394 Lamp burner, R. T. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.396 Lavatory bracket, R. W. Miller . . . . . . . . . . . . . . . . . . . . .  2'<,98'7 Looklnll(..gla •• frame, M. Relnfeld . . . . . . . . . .  . . . . . . .  22.392 Match hox, W. W. Hayden . . .. . . . . . . . . . . . . . . . . . . . . . .  2'<,877 Monument. W. H. Perry . . . . . . . . . . . . . . . . . . . .  22.372 to 22,374 Oll cuP. T. R Hill.. .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  22.385 Radiator, L. R Blackmore . . . . . . . . . . . . . . . . . . . .  22,401, 22,402 Ra •• ln .eeder frame. W. S. Scale.. . . . .  . . . .  . . . . . . . . . . .  22.393 Seat, V. A. Taylor. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,398 

Spoon. etc., E. A. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.375 
���'li.JvI:J.;.\'::��� ' . : : . : : : : : : : : : : : : : : : : : : : : : : : : : : : : �::fg 
'1'oy hank, C. A. BaIley. . . . . . . .  . .  . . . . . .  . .  . . .  . .  . . . .  . . . . .  22,405 
���t'I�:[ t:.�i.n1tj�;,.{j;.?�

n�e: : : : : : : : :  • • . 22;388 'to �;� Vehicle .tep. A. A. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22;404 

TRADE MARKS. 
Rock drill clamp. J. G. Leyner . . . . . . . . . . . . . . . . . . . . . .  496,573 
Roller. See Shade roller. Street roller. Animal .hoe., Bryden Hor.e Shoe Company . . . . . . .  22.964 Rollinll( machine, A. B. Shippee.. . . . . . .  . . . .  496,400. 496,491 A.phaltum, A. L. Barber.. . . . . . . . . . .  . . . . . . . . ••••• . • .  22,954 ROI���,

m
1:

c
a��

e
:, 

bp��. ���?��. ������.I�.� ��� 496,623 iaking powder. D. S. Thomp.on . . . . . . . . . . . . . . . 22.914 
Roof bracket, G. }f. Miller . . .. . . . . . . . . . . . . . . . . . . . . . . . .  496.483 Bt�l.:',!:,·j�m�:.:.';!:I� �.������

ur.
� �o.m.��::: �;� Roofing. metalliC, W. S. Harti.. . . . . .  . . . . .  . . . . . . . .  496,685 B.tter •• orange. Le. Herltlers de Mane Blizard & Ro1;ary cutter for making similar teeth, U. Eber- Roger, M. B. Glotln, Achard & Glotm. . . . . . .  . . •  22.922 hardt et al.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  496,511 Bleaching powder. Uulted Alkah company ..... ,939 

to 22,n'1 Rule gauge attachment\ P. A. Saum . . . . . . . . . . . . . . . .  496,748 "'. ... 
���".ilJ':����,Ja:.;n��j��d 'j,; 'Burgess::::: : : : : : : :  t:1:ffl l����. �::mH"e�?t��; ��

t
;I;.�e I%'i.'i:d·& 'ROger: 22,963 

Saddle, harnes •• H. Schmitz . . . . . . . . . . . . . . . . . . . . . . . .  496,447 M. B. GlOtlll, Achard & Glotm . . . . . . . . . . .  22.926, 22.927 
�:ft

dl
:p�:::.'t,;:f�r ��eMri:��fi.Cturi; ·Of: ·ii: 'ii:: 496.726 Brandy or cordial. cherry, P. N. Heeling .. . . . . . . . . . .  22.923 

Monsanto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,615 But:gN:r��a�!<"i��B. �u
:�g:�� .�.

I
�?��.�.������: 22,699 Sawmill dOli(, Hauck & Comstock . . . . . . . . . . . . . . . . . . .  496,650 Canned corn, J. C MIchael & Son . . . . . . . . . . . . . . . . . . . .  22,913 Scaffold tru •• or snpport for building, decorating, Ca.hmere, F. Proh.t & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  22,905 or other purpo.e., T. Kennedy . . . . . . . . . . . . . . . . . .  496,139 Chemical .uh.tance. used for &!mcultural, hortl-Screen. See Window screen. cultural, veterInary, and sanitary purposes, 

�:rl�fo:ti:b�:''[Y:i;i:iiiiriliut.: : : : : : : : : : : : : : : : · : : : :  :�:Mff coaY.'t,�\'{J(�It����, W:��
n
J.elanii Coiii con:;.: �� �:� Separator. See Gold .eparator. Liquld .epa- Coffee, T. H. Me.senger & Co . . . . . . . . . . . . . . . . . . . . . . .  22,919 rator. Cotton. chemical composition for .oftening or SewJ:::er����.� f�.I�! . .  ��.�����: . .  �: . .  ��: 496,660 Cot��a�i�fu ;'���'i." �f�'t.i;'1i for ·dresse.· Wid'iiti: 

22,944 Shade roller, S. Hartshorn . . . . . . . . . . . . . . . . . . . . . . .  496,411 ing., Sharpie •• Bro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.904 
��:r'i::!¥fI.�g�l:,"s,":s.�;ts�rifiy���ugated: 496,741 Cotton fabrics. Amo.keag Manufacturing Com-

W. Edge. . . . . .  . . . .  . .  . . . . . .  . . . .  . . . .  . . . . . . .  cotfg::
y gOOdS," bleached: ' biowi.-: and '  ptiiiieii; 'G: 22,902 

Ship.' bottom., covering for. J. Cmamon. . . . . . . . . .  WillI. . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,903 Shoe, W. J. Drey. . . . .  . . . . . . .  . .  . . . . . .  . . . . . . . .  Cure, dandruff. Columhian Chemical Co . . . . . . . . . . . . .  22.936 Shoe, Congre ••• G. C. Moore. . . . . . . .  . . . . . . . . . . . . . . . .  Dye.tuffs produced from logwood, William J. SIgnal. See RaIlway .Ignal. Mathe.on & Company. .  . . . • • . . • . . . . . . . . . . . . • . . . .  22,P51l Sill(TIal apparatu., electlic, J. W. Lattig . . . . . . . .  496,787 Fertilizer, plant. J. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.945 Signallnll( apparatus and .y.tem. electric, J. W. F •• h, preserved, J. Pew & Son . . . . . . . . . . . . .  22,906 to 22.910 Latt.g. . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fowling p.ece. and other .mall firearm • •  H. Kel-
������f1::c:

r
��'l�

, �\���n.�·. �.���: : : : : : : : : :  del . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  22,965 
Slate frame, H. S. Semmel . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fn�,,£:�

, 
��.

�r�������l 
. .  �?I��� •

. �
���?�,

.
� .. ��� 22,961 Smoke con.umer. T. Gunning. . . .  . . . . . . . . . . . . . . . . . .  Game played with a board and pieces of wood or 

�g::-'''.ie:e:�d Gl�f.'i�� �!C��ff<: ' "ic.: · 'up: ' j:i 'ii: other .ultaRle "ietenal, IV. Eacr:;:t . . . . . .  A ' 'iJj 22,897 
Shearn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,582 Ha·&pE�������� .. � .����;� . ���� . . .  ����: . . .  : . . .  : 22.937 

���� ��:tiftf�it; ��?IUng ... . . . . . . . . . . . . . . . . .  496,695 Injectors • •  team boUer, Pemberthy Injector Com-
Spnng .ett.ng machine, E. Cliff. . . . . . . . . . . . . . . . . . . . .  Ke���e:iI: ·w:·PeabOdy ·j,;CO: : : : : · : : : : : : : . : : : : : : : :  �;llfi Stanchion, Angell & Wmn. . . . . . . . . . .  . . . . . . . . . . . . . . .  Lard and It • •  ubstltutes, W .  J .  Wllcox Lard and 
��r�'t\��'!'':.�httie��'!.�V:�B':';diey·,i; 'i.iivigiie· : . .  Reflnlllll( Co�pany ' : " 'd 'i " . ii ' "  'd" ' : "  '

d' 
i" . .  i 22,811 

�to e plane C Biganess Leawd!Itihncclouldo�llII( •• wt1i:, �'il1k:r °pai�� c��Xp'i.ny�. �
l. 22,958 Sto�e. heati�' -D. O. McM;'iil'; : : : : : : : : : : : : : : : : : : : : : ·  Straw stacker atta.chment, G. Boettler . . . . . . . . . . . . .  4: .  Liq�:'�t'i:��e

d
it�c:oa�rz��

o 
&B lto�,::llM. L,� 

������!l��O:·f�i!.°ll-
e 
ii.'Whiie: : : : : : : :  :496;463 to =:� Glotm, Achard & Glotin . . . . . . . . . . . . . . . . . . . . . . . . . .  22,924 

Sulky, A. V. Whiteman . . . . . . . . . . . . . . . . . . . . . . . . . . .  4!16.627 �:::I�f;�'b"r :o����'¥.�·J�;egeihei-gei-: : : : : : : : : : : : .  �:�� 
����'i:'�J��;�:':.�e� s?i.��g:gf:��: : : : : : : : : : : : : : ��m �pyeral w�e¥" J\f' �03dCOCk . . . . . . . . . . . . . . . . . �.8'f'J 
Sw.tch. See AutomatiC safety .wltch. E1ectlic N�::::�er.: Arm� a� Na�;'K��.-ter ·pubii.iiing 

, 
.Wltch. Railway .witch. Company . . . .  . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . 22.896 

�-::-�\�� 0d'ee:��:n�T6�cra�e.Bm�N::!'l:..:j,i;': · · " "  496,715 Od, obve, J .  L .  Duret & Co  . . . . . . . . . . . . . . . . . . . . .. 22.916. 22,917 ... 011, reSIn, S. P. Shotter Company . . . . . . . . . . . . . .  22.952, 22,953 Tap head • •  elf-acting, S. D. Leland. . . . . . . . . . . . . . . . .  Omtment for heautifylng the .kin, face, C. Pet-Tea or coffee pot hanule. M. Stranskg. . . . . . . . . . . . . .  zeit . . . .  . .  . .  . .  . . .  . . . . . . .  . . . .  . .  . . . . . .  . . . . . .  . . . .  22.935 
��l�:g���������: ��B�'ff.;lt· . .  : .������� p

e
'i�':::.·

,
t�I��r

e
:oE��<I,:�' t"O,,�EI�.J�ef,

re
g:.!:k Thermo-mechanical marm. P. Krum.cheld . . . . . . . .  Medicine Company. . . .  . . . . . . . . . . . . . . . . . . . . . . .  22,938 Thermometer. J. J. H.ck . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  496.783 Phonograph., Ed •• on United Phonograph Com-Thill coupllnll(. C. A. Buffington. . . . . . . . . . . . . . . . .  . 496,774 pany. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  22,898 Thra.hlnll( machine band cutter and feeder, W. Preparatwn. for the .kln and complexion, Stark N. Rumely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 496,446 Med.cllle Company . . . . . . .  . . . .  22 934 Thrashing machine hand cutter and feeder, F. J. Rails • •  wltche., metal "Ms'-wheel';: 'and ' ti-UCk.-: C. 

• 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496,764 W. Hunt Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.959 Tile fastener. A. M. Stru.holm . . . . . . . . . . . . . . . . . . . . . .  496,544 1 Remed.e., certain named, L. A. B. Street & Co . . . .  22.928 Ttle or hrlck machine, E. M. Free.e . . . . . . . . . . . . . . .  496,779 Remedies. Oermal, J. Poh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,933 Tin or terne plate., apparatus u.ed In the manu- Remedy and tonic, headache, E. A. Butts. . . . . .  . . .  22,929 facture of, J. H • .Roger. . . . . . . . . . . . . . .  . . . . . . . . . . .  496.487 Remedy for disea.e. of the hlood and excretory Tire. pneumat.c. F. Dou"la .. . . . . . . . . . . . . . . . . . . . . . . . .  496,642 organ •• T. IV. Graydon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,930 Tire, pneumatic, G. V. G. Lapsolu . . . . . . . . . . . . . . . . . .  496.571 Salve E H Stone . .  . . . . . . . . . . . .  . .  . . . 22,932 Tire, pneumatic, Morgan & Wright . . . . . . . . . . . . . . . . 496,789 Sewl1;g machlne.:White"SeWlnll( Machine 'Com-Tire • •  elf-heal.ng pneumatic, J • .R. Morn., 496 527 496 528 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.957 
Tire. vehicle, W. La1ljptluIr . . . . . . . . . . . . . . . . . . . . .  : . .  : 4!16,418 ShOt��c:g�!n�����.� . �?��. �� .��.�e.������ 22.901 Tire, wheel. F. G. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  496.6Z1 Soap and detergents. common, United Alkali Com-Tohacco pail attachment, W. H. A. Godfrey . . . . . .  �,�;J.; pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,942, 22.943 
���";:\��o�!�: �d!in�������: : : : : : : : :  : : : : : : : : : : : : : : :  400:545 ���v'lia8d-f�e��. ��. ��;� �?�����: : : : : . . . .  : : : :  �:gf� Toy .avmg. bank, A. Barton . . . . . . . . . . . . . . . . . . . . . . . .  496.393 Tonic, nerve J. P. Roark . .  . . . . . . . . . . . . . . . . . . . . . . . .  22,1I.�1 Trace carrier, W. A. Mayhall . . . . . ... . . . . . . . . . . . . . . . . .  4!16.425 'l'oy., Alton Manufactuling Company. . . . . . . . . . . . .  22,000 Tran.planter� plant. J. L. McFarllll . . . . . . . . . . . . . . . .  496.746 Wine, brandy • •  plrlt., and liqueur, E. Dupont & 
���llr.rg ��':,te!.�:p�er�Jt����: : : : : :: : : :: : : : : : : :  t�:�l Co.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.925 
Trou.er. hallll(er, J. A. Jourdan . . . . . . . . . . . . . . . . . . . . . 496;738 Trousers hanger, A. C. Nash . . . . . . . . . . . . . . . . . . . . . . . .  49fi,696 Typewlitlnll( machine. H. T. Bardwell . . . . . . . . . . . . . .  496,507 
Typewriting machme. S. S. Laver.. . . . .  . . . . . . . . . .  496.419 
�ul':�::'1. ����re.

G •
. �
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.�: : . : : : : : : : : : : : : : : :  �� 
V::l��'f.:.i�::!��jit.;5{"ilW.\':':: : : : : : : : : : : : : : : : : : : :  �:� 
;��:, f���J:;t",i����!Wla�i�, ���;,ei[: : : ' : : : : " : :  :=:� Valve for hydrants and water pipes, cut-olf, S. C. MeNeill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  496.680 
Valve, _ and air. J. F. Whittaker et al . . . . . . . . . . . .  496;806 
Valve mechanlam for all' brakel. J. T. Hayden . . . . 4l1li,661 Val .. OPllfatIDI lllllObllUl1IIII, O. L. &owlaDd (r) . . . WI28 

A pl'inted COPy of the .peclflcatlon and drawing of 
any patent in the foregoing lI.t, or any patent In prmt 
I •• ued .ince l.863, will be furlll.hed from th •• office for 
25 cent.. In ordeling plea.e state the name and number 
of the patent de.lreG, and remit to Munn & Co . •  361 
Broadway, New York. 

v£r-o�1���::��'tt� m��e':.��:: ����eg,brb�h���: 
10Ing list. provided they are simple. at a  co.t of $40 each. 
f complicated the cost will be a little more. For {ull 

Instructions address lItunn & Co •• B61 Broadway. New 
York. Otber tOre\1ID pat8lltt may alao be obtained. 

© 1893 SCIENTIFIC AMERICAN, INC.
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'"lltlll'erfisements. 
ORDINARY RATES. 

I nside Paae. each i n sel' l ion • - ,.,:)  cents a l ine  
!Jilek l'llge. ellch i n sert ion - - - - $1 .00 Il l ine 

p- l'or some classes oj AdverUsenwnfs, Special ari d 
HiQher rates are required. 

Tbe above are cbarges per a!rate line - about eight 
words per Jine. Tbls notice sbows tbe width of th!, line. 
Rnd is set in agate type. lDngravings may head. adver
tisements at the same rate per agate line, by measure
ttlent, as the letter press. Advertisements must be 
received at PublicatIon Office as early as Thursday 
morning to appear in the following week's issue. 

T�!p�O���C���:��lGCO • ••  
F���:�d LATHES 
���I �a"c"�r:is1�U'i.�d D.r��'t�g!:. 
Outfits. Lathes on 'rrial. Cata
logues mailed on application. 
161) to 161'  Highland A,·e. 

SIDNEV,  OHIO. 

ICE -H O U S E  AND COLD ROOM.-BY 
R.  G. Hatfield. With directions for construction. Four 
engrc-,Ings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, No. ,) 11. PrIce 10 cents. To be had at tbls 
office and from all newsdealers. 

OI L WE L L  SU P P LY GO. 
9! & 9 2  WATER STREET, 

PITTSBURG, PA. 
Manufacturers of everything needed for 

ARTESIAN WELLS 
for either Gas�il, Water, or MineraI Tests 

�£�g T��rs�
s
e��P1il��t���' 

catalogue, pr'ice I'ists, and dis ... 
count sheets on request. 

IMPROVED LATHES MODERN 
ENGINE DESIGNS 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co.  l��Nll:N��Tt:t:lm�t 
CATALOGUES fREE TO ANY AD D R E S S  '��'O �"':"tici.sE:l\-S" 

�""a.o··A \!.I e  ..... . .  \ 

For Electrical and Ex
pe'rimental Work. 

Fo/" Gunsmiths d; '1'00! 
Makers. For General 

i'3E:::l�iiiiri,Machi1Ul SIwp lYork. 
� High Grade Tools ; 

erlor in oonstructiO�?¥:e't��t 19�1gno':�; 
Pathes made, and quality considereg, the 
cheapest. Se.nd .for catalogue and prices. W. F. & JOHN BARNES Co .. 1999 Ruby St .. Rockford, Ill. 

J ,ieutifi, �meJ:i,au. 
C HA P MAN VALVE MAN U FACTU R I N G  COM PANY, 

ld:ANtJFACTURERS OF 
"Val.'V'e& an.d. G-a1ies 

For STEA�I, WATEU.  GA �, AMMONIA, OIL, ACID , Etc . ; also 
<;;'.A.'rE FX:Et..E �YD:Et...A.1'IT'r&. 

We make a Specialty of Valves for Superheated and High Pressure Steam, 1 00 Pounds 
{� .. n"'·n l OlBce and W!��:,

a
f� R�1

a
�
d
t)RCHA RD, MA�S. 

Treasurer's ( ' � KII.R V  STREE'l'. Cblca�o ( 24 WE�T I AKE STREET Office, 5 BOSTON .  Office. 5 • • 
pr All work Guaranteed. Send jor Circulars and Price�. -li'lI 

SPEC IAL  NOT ICE  I 
Two handsome photo-engraved display sheets 
entitled, 
:: I:�:�� l:g�g�:::�t: t� It�c�o�rffi:�,f}ors,,, 
���'iM�:'e�� :i:l =11i\� :.:���

t
h���: 

and address. 
INGERSOLL-SERGEANT DRILL CO. 

Havemeyer Bldg., Cortlandt St., New York, U.S.A. 

LIGHTNING WEll-SINKING 
•• CHIIEIY ... UFICTU.UI. 

Hyrdaultc, Jetting, Revolvint ArteIJaD, 
Wf�OM1���� I;<;�s

, 
:I
n
:!:d'l:,o?,�d en&,ravings, Earthfs Strata, Determi

nation quality waterj mailed,25c. The .&m.erlQu Well WorD, A.Dl'Ora, IlL r 11 .. 18 S. Caul �.. Chleago, OJ. 
l DaII .. , _  

MASON & HAM LIN  
SCREW STRINGER One of the greatest improvements i n  the 

history of the Plano Forte. 
Keeps tile Piano in Tune . 

!lIu"Il More Durable. 
Qlla lity of Tone Purer. 

pr Fully IUustmte/l CataloflUe sent on 
applicaHon. 

Mason & Hamlin Organ & Piano 00. 
\.JI9I""'� 152 TREMONT ST., BOSTON, MASS. 

TRADES UNIONS ,  THE TENDENCY 
of.- By Herbert Spencer. An able paper, pointin.c out 
the great dIfficulties of daal lnJ!' with complex social 
question�. Contained in SCIENTIFIO AMERICAN SUP ... 
PT.EMENT. No. SO l .  Price ]O cents. To be bad at tblB 
office and from all newsdeu.lt!rl!l. 

� 
" AND .
� ELECTRO - PLATI NG 
§ Apparatus and iIIaterial. 
';: THE 
� Hanson & VanWinkle 00. � N' ewnl'k, 1\ .  J .  
" 81 LIBERTY ST., N .  Y. :E 23 S. CANAL STREET, 
10 CHICAGO. 

ELECTRO MOTOR. SIM PLE. HOW TO 
make. By G. M. Hopklns.-Descrlptlon of a small electro 
motor devi�ed and constmcted Wlth a. view to assisting 
amateurs to make a motor wnich might be driven W ith 
advantage by a currp.nt derived from a battery, and 
whicb. would h:lve 8umcient power to operate a foot 
lathe or any machtnp requiring not over one man power. 
W ith 11 figures. Contained 1n t:-CU:NTIF IC AMEHI(,AN 
SUPPLKMKNT. No. 64, 1 .  I ' "ice 10 cents. To be bad at 
this omce and from all newsdealers. 

ELECT R I C A L  
Suppl ies and Specialties 

SMALL MOTORS. 
SMALL DYNAMOS 

ComP!ete Catalogue on app!ica
twn. 

Tile Holtzer-Cabot 
Electric Co. 

94 Franklin Street, 
BOSTON, MAss. 

WA N  T E D-R�'ligr:.:!.i:
tI�

e
:,

i
� m!"� ��t� ,�� 

H Y G I<:l A  W I l, D  C H IUtRY PHOS
PHA'rE. A delicious lieverall:e ln condensed 
form A fortune for live men. For free sam
ple a;'d terms, address THOMPSON MANFG. 
CO., 105 C Fulton Street, Cbicago, Ill., U. S. A. 

(�)�_ A LAN SON CARY �R I N GS f�' " ' j '/I T U R E R  J F  L- sP "JjjJ 1,1 1 ' G"1""rmrmrmrJ ST£E OF EVEi1YDESCRIPTION 
2 4 0  & 2 4 2  W 2 9� S1 N E W- Y O R K  

THE GRIFFIN MIlrL 
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 FERTIL IZER co. ,  92 STATE ST, BOSTON. 

MINING A!N9ECH!!'§l�IPo�1�!nic8�!Y!'��c. ,y be!��t� dents only need know how to read and write. DIPLOMAS Awarded. Low Prices. Send for FREE Circular to The Correspondence School of Mines, Scranton. Pa. 

HYDR O-CA R B O N  B U R N E R  
For Burning Crnde Petroleum 
under low pressure (Meyer'S patent). 

Adapted for all kinds of Iron and Steel 
FOrging, Tempering and Welding, Anneal_ 
ing, etc., for Burning Sewer Pipe, Heating 
�g11,;1�,?�:'����;<I,;?:;:ct�\'���i�am 
to'!';uf:�:i:������g:,o:J'J'�;::� 
Standard Oil Fuel Burner Co. 

FORT PI,AIN, NEW YORK. 

Steel Type for Writin[ Machines, MANUFACTURERS and INVENTORS 
J .  D .  MALLONEE, M'f'r. STOCKTON, N. Y. ATT E N TI O N  r 

MODEL : I I  t =-- WORK We are pre
,£,

red to design, give estimates on, and 

.08 . WM. G R AV E R  TAN K  WO RKS.  �";f��'�ecl:i�fes�r�;?d��';\�. 
A1f.��';,"J! 

. • els, D.es, Special Tools and Patterns. 
a�S��\:

s
i'C';!;�t�1

r
���'.';'�J:

nf
�gt:

r
�p��.30�:I�\e� (INCORPORATED.) WE �so MA�E G�AR CUTTING A. .SPEC!�L�Y. 

cbines a specialty. Send stamp for catalogue. Arne.'. Manuracturers Or Iron and Steel GARD N �.R �EWfNG MAC .�JN �. CO.,  
V (� lI d i ll g  Ma('b. Co. ,  2 9  Murray Street N e,v York. Factory and Main Office, cor. State & Claim Sts., Aurora, --------------'----- STORAGE TAN KS . Ill

Dlr���c,:w��:e"s'i;02,i1��
r
fg ��r:����"f��¥a, Ill. 

A J'.abor _ Snving 
Business �ysteln. 
Enforcing Honesty 

and Accuracy. 
Chicago Autographie Register r.o. 

1 1)0 E. Monroe Street, 
C H ICAGO, I L l  . .  

Send. Jor catalogue &; prole. !wt. 

OFFICE, 
3d Floor, Rookery Bldg .  

CHICAGO, ILL. ' 

CENTRIFUGAL FORCE AS APPLIED 
to Revolving Macbinery.-By G. D. Hiscox. A valuable 
paper on the str�ins to which emery wheels, grindstones, 
centrifugal pumps. blowers, etc., are subJected. With 
tables and 4 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 89 1 . Price 10 cents. To 
be had at this office and from an newsdealers. 

GASOLINE ENGINES. 
Stationary &. Portable 

ALL  S I Z ES .  
Dwarfs in size and 

Giants In Strength. on ly 10 cento a Day 
P. to run them, & 

any attentil)h. 
EVERY DGIIE 8UAWI� 
a;n�:tl��nf�leulars 

By A. B. Willits, U.S.N. Description of the principal 
features of the boilers of the United States man-of-war 
New Yor

� 
with a plea to inventive minds for tbe pro-

�����ft� �f 
t
tl:: 

of
r����"l :J'����:I� dl��

a
:n-:i

l
����; 

shells
i 
and presen� a lighter substitute lI:at will per

form he duties of both envelope and heating surface 
conjointly. Contained in SCIENTIFIC A"ERICAN SUP
PLEMENT, No. "1' 0 .  Price 10 cents. To be had at this 
office and from all newsdealers. 

DRILL CHUCKS . Write " THE PRATT CHUCK CO. " ClaYVIllE!, N. Y. Uo S. A. for free Illustrated catalogue of J ' ()l"I 'i 'IVE lHtIVINH U H YL I .  
CHUCKl".  sbowinll: tbe only perfect system ever deVised for holding and driving drills. 

Foreigu Agencies I Ph. Roux et Cle., 54 Boulevard du Temple, Paris, France. E. Sonnpnthal, Jr., Nueu Prom
�nade No. Ii. Berlin. G .... many. Selig, SODnenthal & Co., B5 Queen Victoria Street, London, E. C . •  England. 

THE " GOLUMBIA" (I 
CRUDE OIL BURNER and AIR INJECTOR 

MANU"FACTURBD BY 
SHIPIIAN ENGINE IIANUF'G co., Roobe8ter, N. Y. 

[MAY 1 3, 18cJ3. 

Electric Telephones 
SOLD OUTRIGHT. 

Hundreds in successfl'll daily use. 
Guaranteed to be the best on the market. 
See Illustration in SCIENTIFIC AMERICAN 
of January 10, 1880, pages 15 and 21. 
p-"'Send 2c. stamp /o'r circula1' and prices. 

T. G. ELLSWORTH, 
Chamber.. and 61' Reade St ... 

NEW YORK. 

This new and nseful tool is in great 
demand by Pattern Makers, etc., for 

making round rods 
of wood. It may be 
held in the hand or 
tool post. 

l' I·i <�e $3. 
Made by 

C HA N D J.ER & FARQUHAR, No. 11'9 Washington �tl'eet, Uoston. 
PI"" Send jor catawflUe oj Tools. 

TO BUS I N ESS MEN 
Tbe value of the SCIENTIFIC AMERICAN as an adver

tising medinm cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. Jt goes into all the States and Territo
ries, and Is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper. He wants circulation. Tbls he bas when he ad
vertises ln the SCIENTIFIC AMERICAN. And do not let 
tbe advertising l1j1;ent inliuence you to substitute some 
other paper for tbe SCIENTIFIC AMERICAN when se
lecting a list of publications in which you decide it Is for 
your interest to advertise. This is frequently done for 
the rea.lion that the agent gets a larger commission from 
the papers bavlng a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates Bee top of first column of this page or ad
dress MUNN & CO. ,  Publ ishers. 

361 Broadwav, N ew York. 

ALLE LE:2 CASTINGS FROM �CIAL ERN S 
�D<�VllN Y. CO FINE  TINNING J�N Pf.:;_ ,,", 

� -= -AB AN-O FINE GRAY I p,ON ALSO ST EEL 

S L. U{ F INISHING NING - i TI10M"lEHIGH AVE & AMERICANS]" PHllA < __ �� 
CANE CONTRIVANCES. - TWENTY-
two illustrations, with brief descriptions, of inventions 
relating to walkinll canes. The photographic cane. the 
brazier cane, the camera stand cane. the watercol Orist's 
cane, the' mineralogi st's cane, the stool cane, the drink .. 
log cup cane, the chair cane, toilet combination cane, 
the revolver cane, the �un cane, the picnic cane, the 
Cigar lighter cane, the Cl�arette mould cane, the ciJ{ar 
holder cane, the candlestick cane, the inkstand cane, 
the tmuff box cane, the spyglass cane. the lantern cane, 
the match snfe cane, the physiCian's cane. Contllined 
in SCIENTIFIC AMERICAN SUFPLEMENT, No. S8�. 
Price ]0 cents_ To be bad at tbis office and from all 
newsdealers. 

W E B E R  C AS A N D  CASOLI N E  E N C I N E  

Caveats, 
Trade Marks, 

Copyrights, 
Designs, etc. 

Handbook 2lld Information 
concerning Patents sent free of 

charge. Oldest bureau for secur'-ng Patents In 
t���;'i ��361aMl:�:�N�i� been 

© 1893 SCIENTIFIC AMERICAN, INC.



Founded by lIIathew Carey, 1785. 
H E N R Y C A R E Y  B A I R D  &. CO. 

lodostrial Pnblishers. Book.ellers, a o d  Importers. 
S I U Wa l n u t  St .. l' hiladel phla. l'a • •  U. S. A. 
!::TOur new and Revised Catalogue of Practical and 

Scientific Books. S8 pages, 8vo, and our other CataloguE!B 
and C irculars, the whole covering every branch of SCI
ence applied to the A rts. sent free and f.ree of p.ostag:e 
to any one in any part of the world who wIll furmsh hiB 
8ddre�s. 
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Anemometers, and other Mete .. 
orologicul apparatus on exhibit 
in Weather Bureau Building, 
from Ju1ien P. Friez, 107 E. Ger. 
St., Baltimore. Md., U. S. A., who 
also manufactures Heliographs 
for U. S. AnDY anti State Militias. 

� I �r�����!.!��!. I 
g dampness, rusts or acid va- Jl 
R pors. Economical and health- � 
If. ful. Beautiful as well as dur- g � able. n 
II For tin , iron or shingle roofs, iron and a g wooden structures of all kinds . and wher- II 
II ever a dark-colored paint can be used, I •• � Dixon's  Graphite Paint is unequaled. � � Send for circulars and testimonials. � � JOS. DIXON CRUCIBLE CO. d 
II Jersey City , N. J. R R.:::.:::.:::.:::.:::.:::.:::.:::.::::c::o::::>::::>::::>::::>::::>::::>::::>::::>:::.::::>::::>::::>::::>:=1 

D E I, A N EY' S 
Expansion Packing-s 

for Steam, Water & Ammonia 
are best and cheapest. 

D E L A N E Y ' S  
Metal l i c  Gaskets and 

I<'langes 
make everlasting joints. 

H. J. D e l a ney &. Co. Mfrs. __ �-==--__ Thir�_� Fowler Sts. , Milwaukee, Wis. 

The best machine for sowing 
grain, such as Wheat, Outs, Bar
ley, Corn, Hayseed, etc. Worked 
by hUfse power. An inexperi
ence(l boy can manage it. Pa� 
tented in United States, Canuda, 
and Newfoundland. IlW Putent For Sale. 

For terms and particulars, ad
dress E. R. KNIGHT , 

IUt.  C urmel Farm, St.  Johns, Newfoun dl and. 

TH E A R M ST R O N G  MACH I N ES,  
For Cutting- O ff  and Threndlne- Pipe. ! 

For Hand 
or Power. 

No. 1 cats off 
threads 

3 Inch. 
2 
and 
I to 

1 to 6 Inch. 
Is to make 

these as good as 
���e�ti6t� �p;l :aP�
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T H E  A R M ST R O N C  M F C .  C O . ,  B r i d geport, Ct. 

J t ituf i  Ht 1mtticau. 
S T A T I O N A R Y  

and PORTABLE PETROLEUM MOTORS. NO 
BENZINE 

The most Reliable, compact. and Economical 
Motor for all Industrial Purposes. 

No Soot, N o Smoke , N o C oal , No Engineer. 

Model 1892. We al �o mannfactm'e IIUPROVED G A S  ENGIN ES. Shipped ready 
lIT Our Motors will be exhibited at Columbian Expositio�, Chicago, Section F, No. 1526' . 

J M C R 0 B &. C 0 M f pr Send for ulustrated Catalogue and PrICe LIst, Free. 
• • . , rs . LE I PZ I C-E U T R ITZSCH (C E R M A N Y ).  

NEW DEPARTURE I�tfo!,Nb����s 1,;Ft�� 
Incandescent Electric Current, 

both alternating and direct, with the 

PARAGON ARC LIGHT PROJECTOR. 
Send for Catalogue t o  QUEEN & CO., Phil a. 

VANDUZEN SJ�'iM PUMP 
THE B E S T  I N  THE WORLD.  Pumps Any Kind of Liquid. 

Alwa.ys in Order, never Clogs nor 
freezes.  Every Pump Guaranteed. 
--10 SJ:ZES.-

to 12000 Gallono per Hour. 
$7 to $75 elch. Address 

THE VANDUZEN &. TIFT CO. , 
102 to 108 E. Setond St. ,  CiD<innati, O. 

S cient if i c B� Cata l ogue 
RECENTLY PUBLISHED. 

Our new catalollue containing- over 100 pages, jnc l ud� 
Inll works on more than fifty different subjects. \V i l l  be 
mailed tree to any address on application. 

MUNN & C O . , Publishers Scientitlc American. 
: u n  Broadway . N ew York. 

li----�r���-*l P H O T O - S M O K E  
C I GA R  H O LDER. 

: " ' Most wonderful novelty of 
the day. Takes your picture 

I while you smoke. Agents 
wanted. Sample, terms, etc., 
25 cents. Address 

j 60 ��Jl:��sr.,ON:�YY��k. 

MACH I N E RY C O .  
CHICAGO. � Link-Belting and Sprocket Wheels 

. 

.. 

. 

E
lr;;:�6�:�'ki�cl;;8��:�I�,

h
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Ashes, etc. 
1.1anila Rope Transmission Mach'y 

� SpeCial Mining and Woodworking : Machinery. - - . , Shafting, Pul1eys, Hangers, Gear ... 
ing, etc. IT Send Jor Ci'fcular HC." 

LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES. 

GROWING RAPIDLY in FAVOR 

it either-it is a tool made for use, not for ornament alone. That chuck grip is a great feature. you want to get your grip on it 1 Write us for full circulars and prices. Sample Ab $1.50 ; A 2, $1.25 ; postage paid. 
'.r ilE ALFORD & BERKELE C O . ,  '1'1 () hambers Street, NEW YORK. 

Stencils, Steel Stamps, Rubber and 
MOd�r:��

y
�?x��l:f:)�e��'::i e��ork. 

Small Machinery, Nc.velties, etc., man
ufactured by special contract. 

ew York Stenci lWks. 100 Nassau St" N. Y 

aWIFE !!.lye fllIB ClAN!i'OT !lD 1IUW 
m I , . .  tou DO IT 1'08 TUB )IOU!. 

$12 Buys a '65.00 Impro't'ed Oxford BlDger 
Sewing Machine ; perfect working ftlI,. 

able, finely ti.nishe� adapted to light andhea 
work,with a complete set of thelaleER improv3. em attachnientB tree. Each machl. guaranteed for 5 :: . r:::r:�=tfros:�;!·acl;IL3QJ;: liS _ RD IUlIo WJIl'AlLlIIl"ZJ). 18  OIIIc.SPoILLr 

•'IITH IS $11 TO $17 FREE t; - � � SI:WI NG MACH I N E:  to examine In any home. Sent auy_ 
whcr<; without one cent In advance. 
Warranted the best sewinar machine . . i ever made. Qur terms, conditiolls and everything .: . 

J �a:rnl!o�e i���r�:�::l:�! �::.:r c�tu:�i�'t'e;d�:;:�� ment out and send *0 UB to-d&1. Address f: " Alvah Mf&'. Co., Dpl. C291 Chlca ..... m 

WORTIII,EY S T A L L  'WORKS, 53 
Elm St., Boston, Mass., have sold 6(0) of his 
Patent 25-lb. Slow Ii'eed Oat Mangers. Price, 
$ 1 . 0 0. Examine at World's Fair and at Van I Ness Co., 50 Warren Street, N. Y. City. 

8u U S E  G R I N DSTO N ES?  
If BO, can supply you. All sizes , 

ll UUIOll l l t t" d ,  always 
Remember, we make a 

stones for all spe-
purposes. Ask jor catalogue. 

The C1,EVE LA S D  S TON E  ()O, 

2d Floor. Wilshire, Cleveland, O. 

TONGS : HOW TO MAKE.-DIREC-
tions for making- tongs for the different kinds of work of 
the blacksmith. With 25 figures. Contained in SCIEN
TU'IC AMERICAN SUPPLEMENT, No. SS9. Price 10 
cents. �'o be had at this office and from all newsdealers. 

S T E R EOPT I CON S .  
MAG I C  LAN T E R N S  AN D 
ACCESSORI ES. SEND FOR CATALOGUE ' 
TO CHAS BESELERHAKfR218CENTRE ST. 

N EW YORK ; 

O F  A L L  M E T A LS 
FWor����Yni�� :;:g (���etN:�:{n��l!� �ii�

s
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s
W�;�:�Er��lo�::i'h���h!��t����� 

rators, Corn Shellers. and all kinds of Grain Cleaning Machinery. Heavy �teel and Iron 
Plates and Cylinders for Screening Ore, Coal, Rtone. ]for ]!'ilters, Strainers, Ventila
tors, Oil, Gas and Vapor Stoves and all special purposes. Special sizes for Coffee Clean
ing and Roasting Machinery. Perforated ':J.1in and Brass. 
The Harringtou & King l'erforati n g  Co . . Chicago, and 284 Pearl St., N.Y 

A N IDEAL STU B PEN- E ste rbroo k's J ackson Stu b ,  N o .  442 
A specia l l y  E ASY W R IT E R ,  a 0000 I N K  H O LD E R  a n d  a D E L l O H T  to 
those w h o  use a STU B  P E N .  ASK YOU R  STAT I O N E R  FOR TH E M . P rice,  

$1.00 per gross. THE E ST E R B ROOK STE E L  PEN CO., 26 John St.,  New York.  

PROPOSALS. 
U. �4,������� ��!I�s�is��n,,;�gjfcit�';iit\re

R
!l:: 

ceived at this office untir 11 A. M., May 23, 1893, and then 
opened, for furnishing and delivering 900 barrels of 
American Hydraulic Cement ; of which, 500 barrels are 
to be delivered at Ft. Adams, Newport Ilarbor. R. I., 
and 4()) barrels at Dutch Island, Narragansett Bay, R .. I. 
�g;p:l�f
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W. H. BIXBY, Captaln, 

N"OVV" n.:mADY ! 
Fourteenth Edition of 

Experimental Science 

120 Pages aud 1 1 0  SUP('l'\J C u t .  R.hled. 

The unprecedented sale of this work shows conclu .. 
sively that it is the book of the age for teachers, stu
dents, experimeuters, and all others who desire a general 
knowledge of Physics or Natural Philosophy. 

In the new matter contained in the last ed.ition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortboscope, togetber 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new eXJ?eriments 
in Projection, Iridescent Glass, some pOints In Photo-
§��f�J.8 ��c

iill��l�iC�rB?sgfbu����, �r�dr��
a
aIf8'ra:tFT��� 

er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other lIew matter which will prove of interest to sciQln ... 
tific readers. 
b�nN�

g
iii;J�;i��rot��y :�i��$l

i
.
al

�a�f��r����,ft¥. 
�Send jor iUustrated circ'ular. 

M U N N  & CO., Pub l ishers, 
Office of the S C I E N T I FI C  A M E R ICAN, 

361 BROA D WA Y ,  N E W  YORK. 

Canvassers wanted to sell the N .'W Mo
df'"l IInll  'l'ypew rlter. Why will 
people buy a * 1 00 machine when *:;0 wil l  
pmchase a bett�r one! Send for illustrated 
catalogue and terms to County Agents. 

Address N. TYPEWRITER CO. 6 1 l  Washiu/2,"ton Street. Boston, :\la88. 
Mention ScIentific AmericlUl. 

Useful Books! 
Manufacturers, Agriculturilts, Chemists, Engineers 

MechaniCS Builder�, men of leisure and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post Office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subject. 
classified with names of authors. Persons desiring a. 
copy have only to ask for it, and it will be mailed to 
them. Address, 
MlJ N N  & CO.,  361 Broadway, New York. 

Capacity up to 200 tons per hour. 
Has produced more ballast, road 

metal , and broken more ore than 
all other Breai<e s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

C A T E S  I R O N  W O R KS, 
:i 0  c � o .  (� l i ll t o n  �t.,  Vbicago 

136 C, Liberty Street, New York, 
237 C, Franklin St., Boston, Mass 

W' a-rER JAMES LEFFEL &. CD., 
'" I S P R I N G FI E LD . O H IO . U . S.A. 

S e n d  for our fi n e  WHEELS large P A M P H LET. 

c::FREE)C 
A flne Uk gold plated watch to every rcadl'r of this paper. Cut this out a nd send it to us full name and ao. send 

W 0 R K J N G M O O  E L S & L IGHT MACH I N E RY.  I N V E N T I O N S  D EVE L O PE D .  S e mi fO l' M od e l  C ircu lil r, J o n e s  Brns .  ) 0  . .  C l t� i l .  . ,  
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O R D I N A R Y  RATES. 
I n s i d e  P a g e ,  each i n fliet' t i o n ,  - ,. i'i cen ts a l i n e  
B a c k  P a g e ,  e a c h  i n sertion,  • • $1.00 a line 

r:w- For some classes of A d l' er t isements, Special and 
Higher rates are requi,,.ed. 
wJr�� ;�i'��e��6'i��g��l:�o�g

s
ai�e

l�e,itha�me
elfn�: 

ri���e��� !� t\f:t:a�f�8t:���a:��f: �� �;�e����!: 
ment, as the letter press. Advertisements must be 
received at PublicatIOn Office as early as rrhursday 
morning to appear in the following week's issue. 

.,-Victor 
iBicycles 

Are first in tires and improvements. The 

best pn eumatic with inner tubes remov

able through the rim. If  you are going 

to ride why not ride the best ? 

Victor catalog is yours for the asking. 

Overman Wheel Co., Boston, Washing
ton, Denver, San Francisco. A. G. Spalding 
& Bros . , Chicago, New York, Philadelphia. � 

COLD FORGED PRODUCT. 
CC S»nr POintodn Wood Scrow. 

Patented May 10, July 19. 1887 ; Oct. 29, 1SS9 ; 
Aug. 19, Oct. 21, 1890; Al!ril 'i. l\1a1' 12, 1891 ;  
July 19, 1892. 
I t s  A dvantage .. are � 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
S. Requires the use of bu1< ane bit In hard 

wood. . 

4. Inserted easier .. 
5. Centralized point. 
6. Superior hol ding power. 
7. The screw being C o l d  F o r a- e d .  instea.d 

of {� n t .  leaves on its entire surface a 
metallic skin. iI'l\"" Send for samples to 

A M E R I C A N  S C R EW C O. 

· ,t..ARIiE CONTRACTS SOLICITED FOR AUTOMATIC,HEAV Y &1)1frICUl r SII[[T M E T A L  JlLANKED,STAMPED & DRAWN WORK,TUBES ic . NICKEL & BRASS PLATING, :rINN IN�JAfA/lNJNG II: D I E  M A K I N G .  BRIDGEPORI. CONN .  
For Power Prod uced,  o u r  
GAS Ell GIllE 

wllJ be found to be tbe Most Econ9m
Ical of any Engine made, for running 
Fans, Elevators, Printing Presses, Ice 
Cream Freezers, Meat Choppers and 
Grinders, or any Machinery. 
Chicago Water M otor & Fan Co.  

99 I.ake St . . Chicago, III.  

5 seconds winds it. 
1 0  dollars buys it". 

Millionaires wear it_ 

The 

Quick= Winding 
Waterbury .. 

It is modern. 
It is handsome. 
It is accurate. 

All jewelers sell it. $4 to $1 5. 41 ' 

�ATENTS ! 
. . 

wi�E�&:�'utlH,�1:,n
& 

01�h!n s"3�W�i��� 
AMERICAN, continue to examine improve
ments, and to act as Solicitors of Patentf' 
for Inventors. 

In this line of business they have had fn,.t ll,lIve years' 
f.l:m' rience, and now have u nequaled .ftl c i Hties for the 
preparation of Patent Drawingg, SpeCifications, and the 
Qr08ecution� of A pplications for Patents in the United 
Rtates� Canada, and Foreign Countries. Messrs. Munn 
,\ Co. also attend to the preparation of Caveats, Copy
;,\ qhtb for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in .. 
·_rn�ted to tbem is done with special care and prompt
'l e3S, on very reasonabJe terms. 

tatnIP
amlu�l"t;,:g�:[I"o"n o:b��ft§:te�'ts

a.rEAi:;:ro �� 
cure �em� directions concerning Labels, COPY rigv;.ts, 

!{:::�i'nent�!el�jec1.l:I'e�:Se�eiii�:,; J::f-a.':fe
s':t"en�l 

Patents, etc. 
We also seIl<i, free of charge. a Synopsis of ForellUl Pa

t,mt Law., sboWing the cost and metbod of securing 
Patents ittaII·tbe principal conntries of the world. 

MUNN &; CO • •  Solicitors of Patent .. , 
361 Broadway, New York. 

BRANCH OFFICES.-Noa. 622 and 112' F S� Pa
cillo BUilding, near 'ltII Street. Wuhlngton, D. C. 

'tieutifit �.etitll. 
" IMPROVEMENT 'rHE ORDER 011' THE AGJiI." 

The Smith Premier Typewriter 
Embodies the most Prollressive Mecbanlcal Principles. 

A ll the Essential Features Greatly Perfected. 
Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
All type cleaned In Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co.,  Syracuse, N. Y. , U. S. A.  
W e  have 20 branch offices I n  the prinCipal cities tbroughout the United States. 

The same Columbia Bicycle. 

Columbias grow old gracefully. 

Columbia catalogue. 45 com:J?rehensive engrav .. 
ings. The most exhaustive cychng catalogue pub ... 
li.hed. Free at Columbia agencies. By mail for 
two two-eent stamps. Pope Mfg. Co., Boston, 
New York, Chicago, Hartford. 

THE FOX SAFETY RAZOR .  Sit�::f'���g..p�.!'c'i�l.!i tp:lbe 
Every m n n  h i s  ftwn barber. 

shaving a luxury. No danger Of 

'GENTS WANTED rcI\FINET001SIN!:!!.RYSBo� 
J' . CAT:OT���� (j.H.BESLY & (10. 

'AND AGENCV. CHICAGO, I LL.U.5.A"i-

KODA K 
F I LMS. 

Our New Films are givlug perfect satisfaction. 
They are highly senSitive, and repeated tests 
show that they retain this sensitiveness as well 
as Illass plates. No other tllms are so free from 
imperfections ; none. 8Q uniform ; nODe 80 reJiable. 
Our 111m doesn't. !r1lP� 

Eastman Kodak Co •• 
Roohester, N. Y. 

flRE-PROOF. Euily applied byanyone. SendforSampJes and Descripti.,.PrIcaLIIt. 
H. W • .JO H NS MANUFACTURINC COMPANY, 

B. W. Johns' Asbestos Fire and Water-Proof Sheathing. Building Felt. Steam Packlngs. :BoUer Coverings, Liquid Paints. Boof Paints, Boof Cement. Fire·Proof Faints, etc. 
87 MAIDEN LANE, NEW YORK, 

JERSEY CITY. CHICAGO, PHILADELPHIA, 80STON, Al'LAITA, LONDO" 

A • P ·  Gold and S1Ive. W.t ..... , BI.yo .... t r I ce Tri" .I"t�uD8 and P1atol., Cart .. -P Bumes, Wagonl, Carriages Safea, . ct Slolgb., Ha ....... Cart To .... SlddlJ 

t.�-w:::�:'"' t=r�1Ji:' 3tr:!:( re�l::' :0":: :m� 
Letter Preues, Jaek Sere"., Truek., Anvils, HayCutten, 

= :!-:::, �Vee u:n� l.� G����", == 
Cora Shellers, Hand cart., Forges. Seraper&, Wire Fence, 
Fanalng Mills, Wringers, Engines, Saws. Steel Slnb, 

t�� ��:al,'Elevat�:.na:�t :rJ;::m �=��un:!t S�� 
Send tor free CatalOl'ue and 8ee how to lave Money, 

111 So. lelferlon St., OHICAGO SCALE 00. ,  Ohl.ago, IIJ, • • 

KI2�pge c9.IEu.!��Mw.�!L· 1 
MONARCH CYCLE CO. Lake andlialstead Sts., CHICA.GOt v. s. A. 

. ............ . 

T H E  EDISON INCANDESCENT LAMP 
IS T H E  O N LY I N CAN DESCENT LAMP LAWFULLY MADE. 

All others infrinKe t h e  Edison Paten ts, aud nre counterfeit •• 
THE RICHT OF THE E DISON COMPANY TO A N  IN.JUNCTION ACAINST 

INFRINCERS HAS B E E N  DETER M I N E D  B Y  T H E  U .  S. CIRCUIT COURT O F  
APPEALS. C O ;o I " S  O F  DECIS I O N S  S E N T  O N  APPLICATION. 

GENEBAl:.a ELEC'r:EUO OO�::E'.A.NY. 
B�.A.1V� 0:&':&'%0:&1& . 

44 Broad Street . . . . . , . . . . . . . . . . . . . . . . .  New York. 1 620  Atlantio Avenue . . . . . . . . . . . . . . . Boston, Mass. 

m �:s17�t�l:'�p.�:: : ':. : : : :  :CI?�l::f.�1 xg: ���I=e:treer:: :  : ; : : : :  . . Ph�I��Et��I�: 
Gould Building . . . . . . . . . . . . . . . . . . . . . .  Atlanta, Ga. 1833 F Street N. W . . . . . . . .. . . . .  Washington, D. C. 
16 FlrBt Street . . . . . . . . . . . . . . .  San Francisco. Cal. Masonic Temple . . . . . . . . . . . . . . . . . .  Denver, Colo. 

All business outside tbe Unlte4 Statel tnt1l8llcted by Thomson·Hauston International Co., 44 Broad St., New York. 

• 

O R " . ,,'. 
ON A LEVEL STRETCH 

Always in the Lead. 
Free Illustrated Catalogue to anll addre ... 

Warwick Cycle Mfg. Co., Springfield. May. 

SAW S Wanted 00,000 Sawyers SAWS and L u m o e r m e n  to 

A send us their full address for a copy of Em- A erson's lI!'"' Book of SA "V S ,  new l89'l edi-
tion. We are first to introduce NATURAL 

W GAS for heating and tempering Sa ws with W WOnderful ellect upon ImRroving their qu .... 

S IIZe�d �J'.fr��:sM�it�W �11I'i¥fr S � C O .  (Limited), Beaver Falls. Pa. 

THE P REMIER CAMERA 

IS TH E B EST IN M A RKET. 
S I m p l e  of Manipulation. 

Plates o r  F i l m s  are u s e d .  
The Sh utter I s  always set. 
PR I C E  $1 8 . 00.  

Send for Catalogue and copy of Modern Photography. 
W E  M A K E  A LL K I N DS OF CA M E RAS. 

ROCHESTER OPTICAL COMPANY, 
14, S. Water St., ROCHESTER, N. Y. 

Computing Figures 
mentally is probably the 

hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick, in
sures accurac;y and relie,:es 
aU mental and nervous strlUn. 
Why don 't  you get one 1 

Writs for PamphlBt. 
FELT .. TARRANT MFe CO. 

ILL'NOIS ST •• C.IOAGO. 

PATENT JACKET KETTLES � 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
BARROWS-SAVERY CO., S. Front & Reed Streets, Philadelphia, Pa. 

Thl Amlri�ln BIll T111�haDI �am�lny 
1 2 5  M I LK 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 strncture of an elee,tl'ic t.elephone to 
be used to prod uce 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 
Dlagnet constructed as described, with a 
coil upon the end or ends nearest the 
plate ; the sixth, of a sounding box as de
scribed ; the Reventh, 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 
ThOIIlas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda
mental inventions and embrace all forms 
of microphone transmitters and of car
bon telephones. 

© 1893 SCIENTIFIC AMERICAN, INC.




