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FOUR LEADING FOREIGN EXHIBITS AT THE WORLD'S 
FAIR. 

In any comparison, no matter upon what it may be 
based of the display made by the various nations at 
the St. Louis Exposition, the magnificent exhibit 
made by Germany easily takes the place of honor. 
At the same time, when we remember that the effort 
of Japan was made under the shadow of an ominous 
war-cloud, that foretold for that gallant nation a l ife· 
and-death struggle, there will  be many to whom it will 
seem that the scarcely less varied and voluminous 
exhibit of that wonderful race is  entitled to equal 
if not greater consideration. The world has heard 
VErY much of late years about the remarkable advance 
that Germany has made in practically every branch of 
the arts and sciences. To-day we have the record of 
that advancement spread out bef(l)re us at St .  Louis, 
in concrete form. The display is arranged on an 
oruerly plan so well conceived and carried out that 
not only is the greatness of Germany thrust upon one 
at the very first glance, but the story is  told in mar­
velous detail and with most fascinating and pictur­
esque effect throughout all the great buildings of the 
Exposition. 

Germany. 

It is not too much to say that to the Emperor 
William himself is to be  attributed, more than to any 
other agency, both the breadth and detail of this ex­
hibit. The Germans themselves readily and affection­
ately admit this. In  the first place it  was he who con­
ceived the happy idea of placing the executive offices 
of the German Commission in a large separate build­
ing, which should be an exact reproduction to scale 
of a considerable portion of the Royal Castle of Char­
lottenberg. Had Germany done nothing more than 
this, she would have been well represented; for the 
castle itself is filled with some rare and characteristic 
speCimens of German art, and is enriched by much of 
the actual furniture and furnishings brought over from 
the royal residence for exhibition in this building. A 
distinct advance has been made over previous exposi­
tions by placing the architectural features ( in the 
way of inclosures and inside pavilions for the aggre­
,ate exhibits in separate buildings ) in the hands of an 
architectural commission, and the work that they 
have done is  not only highly meritorious and becom­
ing, but it bears the broad stamp of  modern German 
art and serves at once to collect and unify in the eye 
and mind of the visitor the various separated elements 
in the German display. Another striking feature, re­
sulting from the orderly and discriminating plan on 
which the exhibit has been laid out, is that there is a 
most refreshing absence of the ordinary and common­
place-what might be called the stock or shop-window 
order of display. Everything is  of  the very best and 
most distinctive. Moreover the exhibits have been 
chosen with a view to illustrating those particular 
phases of  German i"Qdustrial and artistic development 
which are most characteristic of the Germany of to­
day. This is true of the superb exhibit of German 
arts and crafts in the Varied Industries Build,ing ; of 
the extraordinary rich and elaborate scientific 
and technical apparatus in' the Educational Build­
ing; of the large collection of  apparatus for the testing 
of foods and for laboratory research in the Agricul­
tural Building ; and of the more l imited display in 
the Machinery and Transportation Buildings. Any 
thoughtful student of what Germany has done at St. 
Louis will,  after making the tour of her exhibits, be 
well able to und erstand the secret of the marvelous 
growth that that country has made during the past 
three decades in the worlds of  art, industry, and com­
merce. 

Japan. 

Next in order of merit comes the extensive display 
made by that other great industrial country-Japan. 
It is rendered the more remarkable by the fact that 
it was cheerfully undertaken and carried through, first 
under the shadow, and now under the actual stress, 
of one of the greatest wars in history. The commer· 
cial and industrial rise and progress of Japan, like 
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that of Germany, is a story that loses none of its in· 
terest in the telling. What the student has learned 
from government statistics, from magazine and news· 
paper literature, and from books of travel devoted 
especially to the theme, he may here b ehold spread 
out before him in picturesque profusion, both in the 
charming Japanese garden where the Commission 
makes its home, and in the many acres of space 
which Japan requested, and promptly filled up with 
the products of the Island Empire. That Oriental Gar­
den with its picturesque pavilions, its tiny lakes and 
waterfalls, its grottoes, its miniature trees and char­
acteristic shrubberies, its quaint statuary, to say noth­
ing of its tea houses where the westerner may drink 
Japanese tea handed to him by Japanese girls in their 
picturesque attire, was bound to become one of the 
choicest and most popular resorts of the fair. Here 
one may meet the chief commissioner, who with 
characteristic Japanese courtesy will give a brief 
summary of what Japan has aimed to do in bringing 
over 500 native Japanese to care for and exploit the 
$1,500,000 worth of display which tells of Japanese 
industrial life and commercial greatness. 

And, by the way, there is a remarkable parallel in 
many respects between the two great nations that have 
given such distinction to the St.  Louis Fair. The 
Japanese exhibit, l ike that of Germany, is distinguish· 
ed by its comprehensive and orderly arrangement. 
Come upon it when you may, it is surrounded by 
d istinctive Japanese architecture, not indeed so dis· 
tinctive or elaborately carried out as that of Germany, 
but still sufficiently defined to render a Japanese ex­
hibit recognizable at first sight. Then, moreover, the 
exhibits are arranged evidently with a view to produc­
ing a definite educational result upon the v isitor. I n  
whatever department of industry o n e  may happen to 
.find himself, the exhibit almost invariably commences 
with the raw material and carries the interested ob­
server up through the successive stages until tile fin· 
ished p roduct is  reached. 

It  is impossible to go into details ; but mention 
should be made of the exhibit in the Agricnltural 
Building, which is devoted chiefly to the great tea indus· 
try of  Japan ; also of the very extensive display in the 
Transportation Building, showing the remarkable de­
velopment in the past three decades that Japan has 
made of postal, railway, telegraph, and steamship enter­
prIses. Here one may see a huge relief map," 100 feet 
in length by 50 in width, showing the whole Japanese 
empire, including Formosa, and indicating by varIOus 
colored lines every mile of railroad track, and tele­
graph o r  telephone wires, and the routes traversed by 
the great steamship companies. In the Varied I n­
dustries Building is a bewildering display of all that 
is  rich, rare, grotesque, or beautiful in Japanese art. 
Bronzes, porcela.ins, silk embroideries, richly-chased 
and engraved silver and gold work, characteristic 
carving on wood and ivory, enamel work on silver, 
gold, and bronze, and a thousand dainty objects of the, 
kind that are dear to the heart of the connoisseur. 
Lastly, there is the instructive display in the Palace 
of Manufactures, where one may learn everything 
about the manufacture of silk goods in the Island Em­
pire, from the hatching of th e silkworm eggs up to 
the weaving of the silk into the finished fabric; while 
adjoining it is a splen'did display of Japanese matting, 
600 rolls in all, which by the way is  only one-fifth of 
the 3,000 rolls that Japan brought over but had not 
room to display. The educational display also of 
Japan, though not by any means so large as that of 
Germany, is  equally illustrative of the very up-to-date 
methods of the Japanese educational system. Here one 
may see the work turned out by the I mperial School 
of Art at Tokyo, or he may study samples wrought 
by tiny fingers in the Japanese kindergarten schools ; 
while near by are some del icate instruments for meas­
uring seismic disturbances, that are' reminiscent of 
that great scourge of  Japan-the earthquake. 

Great Britain. 

If much of the success of the German exhibition is 
due to Emperor William it must also be admitted that 
the very fine effort made by Great Britain at the fair 
is largely indebted for its success to King Edward, 
who devoted much personal attention to the subject 
and secured the appointment of the Prince of Wales 
as Chief of the British Commission. Great Britain 
is one of the foreign nations that have expended much 
of their appropriation upon the pavilion which forms 
the h eadquarters of the commission. I t was deter­
mined in making choice of the type of architecture to 
be followed that the Royal Palace of Kensington would 
be very representative of English domestic building 
at one of  its happiest periods, and that the structure 
would serve as a tribute to the memory of that great 
architect, Sir Christopher Wren, to wl10m Great Britain 
is indebted for her great national cathedral in Lon­
don. The Orangery, which is  170 feet long, has a 
long line of roof broken only by three brick parapets 
or  pediments. Built of  red brick with white stone 
relief, with its surrounding gardens illustrating the 
Dutch gardening which was brought in by William, 
Prince of Orange, the bliilding admirably portrays one 
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of the best schools of architecture of a people who 
have ever been famous for the comfor t  and quiet dig· 
nity of their domestic homes. 

The interior of the building is  in  part a reproduc· 
tion of the furnishings and fittings of that day, and 
it ('ontains several rooms that are illustrative of the 
best interior art with some of the leading firms in 
Great Britain. The British exhibit, although by no 
means so large as the two already mentioned, is never· 
theless very extensive, and is indeed the finest ever 
made by that country at an international fair. The 
portion of it that perhaps is  attracting most popular 
attention is  the superb exhibition of the Queen's Jubi­
lee presents, shown in one of the stone buildings of 
Washington University, which latter forms the home 
of the exposition administration. As befits the great· 
est maritime nation in the world, a large section of the 
Transportation Building is devoted to a display made 
by many of the leading British steamship and railway 
companies. The models of steamships are particularly 
fine, notably the historical group shown by the Cu­
nard Steamship Company, in which is to be found a 
superb model of the 800-foot, 25-knot turbine steamers 
that are now under construction for that company. 
In  the southwest corner of the Varied Industries is 
to be found a collection of British exhibits, every one 
of  them of a very high order, showing the best work 
of Great Britain in various arts and crafts, and notably 
in that of interior decoration, in which she has won 
for herself such a well-earned repute. Large space 
has been taken up in both the Agricultural Building 
and the Liberal Arts with characteristic d isplay; but 
it is in the Fine Arts Building that she has made her 
supreme effort; and here we find a rich collection of 
the very best work of the modern English school. In 
closing our notice mention should be made of a small 
building in the southeast corner of the grounds de­
voted to the exhibition of low-temperature  experi­
ments ; in connection with which lectures are given 
bi-weekly and practical demonstrations made of the reo 
markable results that have been obtained in this field 
by the physicist during the past few years. 

France. 

France easily holds her place in all those lines of 

competition with the other nations of the earth at the 

World's Fair in which she has made exhibits, and in 
cases where special effort has been made the nation 
is rightly entitled to hold first place. Although her 
display is" not comparable in size and variety with 
that of some of the nations, it is, as far as it  goes, 
exceedingly fine and is surely entitled to take rank 
with that of  Great Britain. Her greatest effort, how­
ever, has been expended upon the handsome pavilions 
and extensive and beautiful gardens which surround 
it. Copied after the Grand Trianon at Versailles the 
structure embodies all the beauty of French archi­
tecture in the Renaissance. 

The pavilion is a reproduction of a chateau which 
was built by Louis XIV. for Madame Maintenon. All 
the government factories aided in furnishing and dec­
orating the building, which, both within and without, 
is  in itself an extensive exhibit of the best in French 
art and architecture. France is represented more or 
less in every section of the grounds, but her finest ex­
hibits are the automobiles of which she shows some 
40 or 50  of her very latest types in the Transporta­
tion Building ; her superb line of costumes, high-priced 
gowns, furs, toilet articles of dainty design and ex­
quisite finish ; and last and perhaps finest of all, her 
rich and varied display in the Fine Arts Building. In 
the heavy engineering trades France has not done as 
much as in former national expositions ; but what 
she has shown bears the characteristic excellence of 
material and b eauty of finish to which we have be­
come accustomed. A large vertical triple· expansion 
high-speed engine of 1 ,500 horse-power in the Ma­
chinery Building, and a handsome De Glehn express 
compound locomotive in the Transportation Building 
bear testimony to the skill of  the mechanical engineer; 
but one could wish that France had done more in 
these l ines where she has won such world-wide reputa­
tion. 

.. Ie ... 
Tri" PENETRATING POWER OF " N,·RAYS." 

Prof. Blondlot recently drew attention to a novel 
kind of N-rays, diminishing, instead of augmenting, 
the phosphorescence of calcium sulphide. These rays, 
called by him "N,-rays," are given off from a Nernst 
lamp simultaneously with the N-rays, and are also pro­
duced by stretching out a copper, silver, or platinum 
wire. 

In a m emoir recently presented to the French Acad­
emy of Sciences, Mr. Julien Meyer describes some 
experiments with these N,-rays, produced by an ex­
tended glass or copper wire or else by a closed glass 
tube in the interior of which the pressure is dimin­
ished. The glass of the tube, on account of the strain 
resulting from the difference in pressure, was in fact 
found to be a powerful source of N,-rays. The bril­
liancy of a screen covered with sulphide spots and 
introduced into a glass bulb resting on the plate of an 
air pump would diminish when the machine was 
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started, but would recover its initial value as the air 
was allowed to re-enter. If the sulphide screen be 
placed outside of the bulb, the phosphorescence would 
likewise diminish from the very first stroke of the 
piston. An incandescent lamp bulb, not traversed by 
any current, a hydrogen Geissler tube, a Crookes' tube, 
were all found to be sources of N,-rays without being 
actuated by a Ruhmkorff coil. 

Whi l e  the N,-rays from a Nernst lamp are arrested 
by an oxidized lead plate or  by a sheet of moistened 
paper, those issuing from the sources named are 
gifted with a h igh penetrating .lower ; in fact, the 
action of incandescent lamp bulbs on the screen is not 
appreciably diminished if between the bulb and the 
screen there be inserted a boa,-d 10 centimeters in 
thickness or a sheet of oxidized l ead one mill imeter 
in thickness and folded round itself so as to be trav­
ersed eight times, or  else a glass vessel filled with pure 
water. Pasteboard, paraffin, aluminium, zinc, iron, 
copper, silver, gold,  mercury, and the hand are also 
transparent to these radiations. The only opaque 
bodies found were platinum of a thickness of 1 milli­
meter and opalescent glass 3 millimeters in thickness. 

While examining the refraction of the rays by 
means of an aluminium lens, the author stated that 
th is  metal would store the rays in great amounts, 
giving them off again for more than twenty-four 
hours after it had been withdrawn from the source. 
A similar power, though of smaller intensity, was 
found in the case of ordinary glass; while l ead, cop­
per, and pure water did not show it. 

Salt water and a solution of sodium hyposulphite in 
water, on being submitted to the action of a source of 
N,-rays, would become active themselves, acting as 
sources for a very long time. 

When the hand is held for some time at a small 
distance from a source of N,-rays or touching the lat­
ter, the hand would diminish itself the phosphores­
cence of the screen, this property being kept for some 
minutes. 

N,-rays as given off from the above sources are re­
fracted by glass, copper, and aluminium prisms and 
diffracted by a grating. 

. .  , .  
THE POSITION OF THE RANGE FINDER ON A 

WARSHIP. 
The British Admiralty has suspended the practice  

of  fitting the position of  the range finder on an elec­
tric-light platform placed on the foremast of a war­
ship. It is i mperative, to facil itate the firing of the 
guns, that the means of ascertaining and transmitting 
the range from the vessel to the antagonist be com­
municated to the gun crew with complete security, 
from a perfectly reliable observing position. The de­
cision of the Naval Department is due to the result of 
the engagement between the Russian warship "Variag" 
and the Japanese fleet. In this conflict the men oper­
ating this vital department were rendered hOTS de 

combat early in the engagement, with the result that 
the gun crews on the "Variag" labored under great dis­
advantages. From this it is  conclusively demon­
strated that any observation post placed in the fighting 
tops is  impracticable. The Japanese themselves have 
also recognized this crucial point, and in their new 
vessels that are in course of construction in England, 
special armored observation towers

' 
are to be  erected 

at various advantageous positions on the ships for the 
installation of the range-finding apparatus. In the 
case of the British Naval Department no decision has 
been arrived at, though the matter is  under discussIOn 
and investigation. 

• • • 
RENARD'S NEW BOILER FOR AIRSHIPS. 

It is reported that Col. Renard, the well-known di­
rector of the government aerostatic park near Paris, 
has succeeded in constructing a new type of extra light 
boiler. He expects that it will go far toward solving 
many important problems, both in aerial navigation 
and the marine. In 1 894 he commenced to study a 
light form of boiler which could be applied to aerial 
navigation, and built a first specimen of 80 horse­
power which weighed no more than 1.50 kilogrammes 
( 3 .36 pounds ) per horse-power. Encouraged by this 
success, he  commenced to design a high-power boiler 
of the same type which should give 1 ,000 or 1 ,200 
horse-power, in view of using it for the marine. The 
problem was not an easy one, as it was required to 
obtain a rapid vaporization and high production while 
keeping down the weight or the space occupied, and 
remaining within the limits of  2 kilogrammes per 
horse-power, or one-fourth of the weight of the l ightest 
boilers known. Some time ago Col. Renard brought 
out the first boiler of 300 horse-power in which he 
claims to have realized all the above conditions. It 
consumes but 0.434  kilos per horse-power-hour, while 
the best European boilers take 0.700. It heats very 
rapidly, and at the end of 7 minutes the pressure is 
sufficient for working; in 1 5  minutes it is brought up 
to the normal rate. He uses liquid fuel,  heavy oil ,  
which is inexplosible.  The apparatus is also com­
pletely smoke-consuming. Such a smokeless boiler, 
rendering a warship inviSible at a. dista.nce, will be 
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greatly appreciated in the marine. The steam which 
is  produced is absolutely dry. Another remarkable 
quality of the new boiler is the absence of external ra­
diation. It does not give off any perceptible heat in 
the boiler room. It is extinguished in half a minute, 
cool ing down at once. According to the latest reports, 
the French government is  convinced of the advantages 
which can be obtained from such a boiler in the ma­
rine, and is about to test it upon two vessels of the 
fleet. In the case of torpedo boats, allowing the same 
speed as before, the radius of action would be increased 
from 175 to 683 miles. Or with the same radius the 
speed increases from 3 1  to 35  knots. For a warship 
of modern type ( keeping a speed of 1 0'knots ) the radius 
of action would be increased from 9,000 to 24,300 miles, 
nearly tripling the distance and aliowing the vessel to 
make a complete passage around the globe without 
taking on combustible. The details of the system are 
of course kept secret for the present. 

... f •• " 
A NEW CUNARDER. 

The new twin-screw l iner for the Cunard trans­
atlantic intermediate service has been launched on the 
Clyde, from the shipyard of Messrs. John Brown & 
Co. ,  Ltd. Mrs. Choate, the wife of the United States 
ambassador to Great Britain, performed the launching 
ceremony. This vessel , which is named the "Caronia," 
is the largest which has been built in a Clyde yard. 
It is 678 feet in length, beam 72 feet, depth to shelter 
deck 52 feet, and displacement 21,000 tons. It is  fitted 
with ordinary reciprocating engines developing 21,000 
horse-power and capable of attaining a speed of 18 
knots.  The vessel will have accommodation for 300 
first-class, 3 5 0  s econd-class, 1 ,000 th ird-class, and 1 ,000 
steerage passengers, while the crew complement will 
number 450. This vessel is a remarkable example of 
rapid construction. The keel was only laid in Sep­
tember last, and the steelwork is now practically com­
pleted, while the woodwork is far advanced. The 
sister ship "Carmania," is  also in course of erection 
at the same shipyard. This vessel is  to be fitted with 
the Parsons turbines and it is with these two vessels 
that the Cunard company intend to obtain comparative 
data concerning the advantages and merits of the two 
systems of propulsion for Atlantic l iners. 

• • • 
THE NATIONAL GEOGRAPHIC CONGRESS. 

The National Geographic Congress which will b e  
held in this country in September promises t o  bring 
together an unusually large assembly of an interna­
tional character, for the committee of arrangements 
have received information that many of the most 
noted savants of Europe will be  present and take part 
in the various sessions. The congress will be the 
seventh which has thus far been held, the last meeting 
at Berlin in 1 899. While it will be  convoked in Wash­
ington, meetings will be held not only in that city, 
but in Philadelphia, New York, Chicago, and St. Louis, 
in connection with field sessions on the Hudson River 
and at Niagara Falls .  From the present indications 
nearly, if  not actually a thousand scientists will at­
tend, and the committee in charge has the promise of 
a wide variety of papers on various subjects by au­
thorities whose reputation is international. 

Under the subject of physiography will be discussed 
meteorology by such authorities as Prof. R. DeC. Ward, 
Cambridge, Mass.; Prof. R. F. Stupart, Ottawa; Dr.  W. 
Meinardus, Berlin; Dr.  K. Kassner, Prussian Meteoro­
logical Institute; Henryk Arctowski,  Brussels, Bel­
gium. Oceanography will be treated by Prof. R. A. 
Harris, Washington; Prof. Knipowitsch, St. Peters­
burg; Sir John Murray, Edinburgh; Prof. J.  J. Rein, 
Bonn; Prof. E. Witte, Brieg, Germany; Prof. J.  Thou­
let, Nancy, France. Among those who will  discuss 
volcanoes are Dr. Hovey and Prof. Heilprin, of this 
country, and Paul de la Blache, of Paris. The writers 
on earthquakes will include Count de Montessus de 
Ballore, Abbeville, France; Prof. E.  Rudolph, Strass­
burg, Germany; Prof. A. Schmidt, Stuttgart, Germany; 
Prof. de Kovesligethy, Budapest, Hungary. Those on 
glaciers will  include G. Vaux, Jr., Philadelphia, Pa.; 
Dr. Axel Hamburg, Stockholm, Sweden; Henry Arc­
towski, Brussels, Belgium. Other divisions will in­
clude mathematical geography and the economic feat­
ures of geography, while it will  be treated also from 
the historical and educational point of view. 

In addition to the authorities referred to, others who 
will participate are as follows : Dr. Oskar Drude, 
Dresden; G. Grandidier, Paris; Prof. F.  Starr, Chi­
cago; Prof. W. J. McGee, Washington; A. Chevalier, 
Paris; C.  Rabot, Paris; Mrs. Fanny Bullock Workman, 
Worcester; Robert T.  Hill, Washington; D. C .  Gilman, 
Wash ington; Henry Gannett, Washington; A. de Clap­
are de, Geneva, Switzerland; Dr. A. Funke, Berl in; C. 
Gauthiot, Paris; Sir H. H. Johnston, London; Prof. E. 
T. Gautier, Algiers; Georges Blondel, Paris; Prof. 
Guido Cora, Rome; Gilbert H. Grosvenor, Washington; 
Dr. Eugen Oberhummer, Vienna. 

The congress will convene formally in Washington 
on September 8. in Philadelphia on September 12 ,  and 
in New York the following day. From New York the 
party will go to Niagara Falls, wbere a general field 
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meeting will be held in charge of geographers familiar 
with the region. The members will assem ble in Chi­
cago on September 17 and i n  St. Louis on September 
19, the congress formally closing on September 22 .  
The programme, however, includes a southwestern 
tour from St.  Louis, which will include the Grand 
Canyon of the Colorado and a portion of Mexico. 

The hosts of the congress will be  the various socie­
ties interested in geography in the United States. 
These include the National Geographic Society, Am­
erican Geographical Society, Geographical Society of 
Philadelpliia, Geographic Society of Chicago, Geograph­
ical Society of Baltimore, Geographical Society of 
the Pacific, Geographical Society of California, Peary 
Arctic Club,  Appalachian Mountain Club, American 
Alpine Club, Mazamas, S ierra Club, and Harvard Trav­
elers' Club. 

.. ... . 

THE AUTOMOBILE TOUR TO THE WORLD'S FAIR. 
The St. Louis tour has progressed finely during the 

past two weeks, and the participants make up in en­
thusiasm what they lack in numbers. S ixteen ma­
chines started {rom New York on Monday, July 25. 
One of these-a Yale touring car equipped with sol id 
t ires-broke its transmission gear and dropped out dur­
ing the second day's run, the accident being caused by 
the carelessness of a repair man who left a small tool 
in the transmission gear case when overhauling the car 
before its start. This car was repaired and rejoined 
the others at Toledo. Its performance will be watched 
with interest, as i t  is  the only car equipped with solid 
tires. The place of the Yale Gar was filled the third 
day by J. H. Waters' 24-horse-power Panhard, which 
made the entire 150-mile run from New York to Albany 
on July 26 in 12 hours, 35  minutes. This and the two 
40-horse-power Mercedes cars of Harlan W. Whipple 
and James L. Breese, which joined the tour at Albany 
and Buffalo respectively, were the only foreign cars 
entered. Their performance over American roads has 
been very creditable, although Mr. Whipple's Mercedes 
seems to have had a considerable number of break­
downs to its mechanism. Eleven cars reached Albany 
from Boston and other eastern points, and, in all,  
twenty-four started for and reached Utica the third 
day. There had been considerable rain and the roads 
were execrable .  There were several skidding acci­
dents, but Harold Pope's Pope-Hartford car was the 
only one to be  damaged. This machine bent its front 
axle by skidding into a gutter. A 3 ,600-pound Peerless 
machine skidded off the road, but, with the aid of 
horses and tackle, it was finally got on again. A pro­
test was made to the county authorities about the COll­
dition of the road, to the effect that "throughout the 
civilized world there does not exist a road in such 
wretched condition that connects so many important 
cities and towns." From Utica on, the roads were fair, 
although heavy in many places on account of rain. 
Buffalo was reached Saturday, July 30, and was left 
Monday. The second week the tourists finished at 
Chicago. The principal events of this week were a 
night run from Erie to Cleveland, participated in by 
five White steam touring cars and one Royal; a 121-
mile run over bad clay roads from Cleveland to Toledo 
in one day; and the entrance into Chicago under escort 
of numerous automobilists of that city, on Saturday. 
Ten machines joined the tour at Cleveland, making 
thirty-four in all. The only accidents recorded were 
the overturning of a runabout by slewing in deep sand 
and the running into of an express train by the huge 
70-horse-power Peerless car at a dangerous grade cross­
ing. Although both car and train were damaged, no 
one was seriously hurt. The puncturing and giving 
out of tires, especially on the heavy cars, has been 
one of the most troublesome features of  the tour. One 
touring car had four inner tubes burst in a single 
day. The almost universal use of double-tube tires 
renders repairs on the road a comparatively easy mat­
ter, however. The combination runabout and l ight 
to'uring car has shown itself just as reliable and as 
capable as has the powerful touring car, with the addi­
tional advantage of less tire trouble. 

The two-cycle Elmore tonneau in the present tour 
had just finished a trip to St.  Louis before starting out 
this time, while F. A. La Roche, in a Darracq touring 
car, succeeded in beating the world's record non-stop 
run, by traveling to St. Louis and back as far as 
Columbus without once stopping his engine. He hopes 
to create a record of 3,000 miles, the old one being 
2,017.  

It is not yet half a century since Col. Drake dis­
covered petroleum on the waters of Oil Creek, near 
Titusville, Pa. The total production of crude petrol­
eum from 1859 to 1902-forty-three years-has been 
no less than 1,16 5,280,727 barrels. Of this output, 
Pennsylvania and New York contributed 53 .9 per 
cent; Ohio, 24.3 per cent; West Virginia, 11.3 per cent; 
Indiana, 3.9 p er cent; Cal ifornia, 3.6 per cent; Texas, 
2.1 per cent, leaving 9 per cent to be suppl ied by Kan­
sas, Colorado, Louisiana, I l linois, Missouri, Indian Tel'· 

ritory, Wyoming, Michigan, and Oklaboma. 
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THE UNITED STATES MARINE CORPS. 

BY WALDON FAWCETT. 
The United States Marine Corps is an organization 

which antedates the Constitution of the nation, but it 
is only during the past few years, or, to be exact, 
since the Spanish-American war, that it has gained 
general recognition as one of the most valuable and 
important branches of our fighting 
service. There h as been a dispo­
sition on the part of some persons 
to confuse the marines with the 
seamen or "blue jackets" of the 
navy, from whom they are in 
reality entirely separate and dis­
tinct. Indeed, the marines more 
closely resemble soldiers than sail­
ors although their duties partake 
of some of the characteristics of 
each service. 

On shore duty the marines con­
form to army regulations and are 
expected to combine to a consider­
able extent the functions of the 
infantryman, engineer, signalman 
and light artilleryman. In  order 
to permit this versatil ity of opera­
tions the worl,ing equipment of a 
detachment of marines detailed for 
shore service embraces Krag rifles, 
Colt automatic, Gatling, or some 
other type of rapid-fire guns, picks 
and shovels for throwing up en­
trenchments, and apparatus for 
signal ing by night or day. On 
shipboard the marines have noth­
ing to do with navigating the ves­
sel, but man the secondary bat­
teries, act as sharp-shooters in the 
military masts, and in the event 
of a conflict a't close quarters are 
depended upon to repel the attacks of boarders. The 
United States marines range from eignteen to thirty­
five years of age and have an average height of five 
feet six inches. The men enlist for a period of five 
years and receive from $13 to $22 per month, in ad­
dition, of course, to food, clothing, medicines and, 
in short, every necessity. The privates of the Ma­
rine Corps are not sent to sea until after they have 
been thoroughly drilled in their various duties at 
one or another of the training schools maintained 
at Washington, Annapolis, Brooklyn, Norfolk, Bos­
ton, Portsmouth, and League Isl and. The work of 
these institutions includes the drills of the soldier, 
company and battalion, skirmishing, target practice, 
and bayonet exercise as well as all mil itary duties 
and ceremonies. The marines wear khaki when oc-
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casion warrants, but are possessed of a full-dress 
uniform, which is  possibly the most conspicuous worn 
in any branch of the United States military service. 
The caps and coats are of dark blue ; the trousers and 
overcoats of l ight blue, trimmings being of scarlet. 
The marine, when on board ship, is assigned the regu­
lar blue-jacket ration, which is accounted as equiva-

UNITED S.TATES MARINES WITH FIELD PIECE. 

lent to thirty cents, but, when on shore, receives the 
army ration, which is rated at seventeen cents per 
man per day. When landed from war vessels it is, of 
course, essential that the marines travel in l ight 
marching order and accordingly they do not make 
use of the regulation army tents but use instead the 
S ibley tents. One of these tepee-like shelters will ac­
commodate sixteen men, sleeping with their heads 
together at the center pole and their bodies reaching 
out in all directions like the spokes of a wheel. 

While the marine is  supposed to lmow something 
of the sea h e  is not presumed to be a good seaman , 
and is never called upon to help coal the ship or per­
form other tasks which rank as the especial duties 
of the enlisted men of the navy. For the most part 
the work of marines afloat is made up of 

such l ight tasks as guard or 
sentry duty and service as 
"mail orderlies" or official 
messengers between ship and 
shore. The marines are en­
titled to much of the credit 
for the superior marksman­
ship which has been the 
most striking feature of this 
country's naval progress 
since the Spanish war. Form­
erly the responsible position 
of gun-pointer was open only 
to seamen, but now there is 
an opportunity for any en­
l isted man on a warsh ip to 
win the extra pay and prizes 
which attach to this coveted 
post, a gun-pointership being 
a rating rather than a posi­
tion. Not only are numerous 
marines serving as gun­
pointers, hut there are on the 
prominent American naval 
vessels not a few guns which 
are manned entirely by these 
"soldiers of the sea." 
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foreign sailors to be true to the flag under all cir­
cumstances. The marines, on the other hand, are al­
most without exception American born and the de­
tachment on a ship constitutes a body separate and 
distinct in interests and sympathies from the crew 
proper. 

Officers of the Marine Corps are on the same footing 
as to rank and privileges as similar 
grades in the army. Of late a 
movement has been inaugurated to 
give them a higher degree of techni­
cal knowledge, and applicants for 
an offieer's position in the corps 
must spenll a year or more in the 
Annapolis school for the instruc­
tion of commissioned officers of ma­
rines. The inereasing govern­
mental appreciation of the value 
of the Marine Corps as a branch of 
the milftary establishment is found 
in t.he fact that whereas, a few 
years ago, the ranking officer of 
marine could have no. higher rank 
than colonel, Gen. Ell iott, the new 
commandant, has the rank of brig­
adier-general and has fully 8 ,000 
men under his direction. Of this 
full strength several hundred are 
boys, ranging from fourteen to 
twenty-one years of age, who have 
been enrolled as buglers and drum­
mers, and two of whom are attach­
ed to every United States war vessel 
carrying marines. 

-----._.-----

THE MERCURY VAPOR LAMP FOR 

PHOTOGRAPHIC WORK, 
BY FRANK c. PEHKINS. 

The mercury vapor lamp, unl ike 
its rivals in artificial illumination, 

derives its light from the vapor of mercury, which is 
raised to a high state of incandescence by the electric 
current passing through it. The l ight produced by 
all of the  other forms of electric lamps depends on 
the incandescence of a solid, which is sometimes 
carbon and at other times other material in the form 
of rods or filaments, as in the arc lamp, the incandes­
cent lamp, and the Nernst lamp. 

The accompanying illustrations ( Figs. 1 and 2) show 
the mercury vapor lamps as employed in the photo­
graphic studio of Mr. E.  C.  Pratt, at Aurora, Il l .  The 
illustration, F'ig. 1 ,  shows the Cooper Hewitt lamps 
in position for making negatives, the mercury light 
being used as a perfect substitute for daylight, while 

(Oontin'J,ed on page 111.) 

Fig. l.-The Cooper Hewitt Lamp in the PhotoRTaphiC Studio, 

One of the most important 
but l ittle emphasized func· 
tions of the United States 
Marine Corps is found in its 
influence against mutiny on 
the vessels of the American 
navy. The necessity for such 
a safeguard will be better 
appreciated when it is taken 
into consideration that in 
seek ing men for the rapidly­
growing navy the enlist­
ments sometimes show twen­
ty foreigners to one Ameri­
can, and it is hoping for too 
much to expect a set of Fig. 2.-The Cooper HeWItt Lamp Used for Printing. 

THE MERCURY VAPOR LAMP FOR PHOTOGRAPHIC WORK. 
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THE UTILIZATION OF SNAKE VENOM IN PREPARING 
ANTI-BUBONIC SERUM . 

BY A. F. SHAW. 
Two years ago, when the bubonic plague was mak­

ing many victims here in the city, the supply of anti­
bubonic serum in Rio de Janeiro being insufficient to 
meet the needs of both cities, the " Instituto Serumther­
apico" was opened for its manufacture. Dr. Vital Brazil, 
educated in the American school of this city and the 
medical school of Rio, a man who had shown his fear­
lessness of the disease by fighting it at Santos when 
it was at its worst, was put in charge. The wisdom 
of the choice is clearly manifest now, not only be­
cause of the results obtained along the lines laid down 
at the beginning, but along others which will soon 
b8 mentioned. 
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nually in Brazil from snake bites. This enormous 
mortality is due to the fact that, in the interior, the 
laborers work without shoes or stockings. Dr. Vital 
has proved conclusively by a long series of experi­
ments that the ordinary antidotes used in the case 
of snake bites are not always sure nor safe. Perman­
ganate of potassium is effective if injected in the 
exact place of the bite and immediately ;  cauteriza­
tion destroys the tissues and with them the poison, 
but if not done immediately is useless. He has also ex­
perimented with the numerous herbs, concoctions of 
which are used, but the results have been negative in 
every case. Many of these remedies have been used 
with apparent success simply because only 25 per cent 
oj" snake bites are fatal .  

In order to carry on these experiments a number of 
snakes were 
sary. To 
them Dr. 

neces­
catch 
Vital 

chose a lasso in­
vented by Dr. Lutz, 
of  this c ity, which 
consists in a strap 
which p a s  s e s 
around the end of 
a stick and under a 
metal bridge to 
which a cord, a l it­
tle longer than the 
stick, 
The 
loose 

is attached. 
strap when 

furnishes a 

EXTERIOR OF MOSQUITO·PROOF BARN. noose which can be 
slipped over the 
head of the snake, 
a n d  o n  b e i n g  
tightened, secures 
the head of the 
snake against the 
stick. This is the 
method used both 
to catch w i I d 
snakes and those 
in captivity when 
their poison is to 
be extracted. Hav­
i n  g caught t h e  

snake the assistant 
grasps it behind 
the head, and the 
doctor, with small 
pincers, pries open 
its mouth, pushes 
the membrane from 
the fang, a n d  
selzmg its head, 
with thumb and 
forefinger on the 
poison - p r oducing 
glands, presses out 
the clear liquid in 
drops. This liquid 
is then evaporated 
at 38 deg. C. or in 
the sun and is 
ready for solution 
when necessary. 

TEMPORARY HOSPITAL WHERE SERUM IS PREPARED. 

"The poisonous 
snakes of Brazil ," 
says Dr. Vital, "be­
long to about twen· 
ty species a n d  
these to two fam· 
il ies, Crotal idffi and 
Elapidffi. The fam­
ily of the Crota­
Ii elffi is wi thou t 
doubt the more im­
portant, because it 
includes almost all 
the species the 
bites of which are 
either 
fatal. 

serious or 
The Crota-

INJECTING THE POISON INTO THE VEINS OF A HORSE. lidffi belong to the 

The Institute is about four miles away from the 
city, on a hill, with commanding view and plenty of 
pure air. The residence of Dr. Vital,  the laboratory, 
the barns where the horses and mules are kept which 
furnish the serum, and numerous cages for rabbits 
and snakes, form the plant. The laboratory is as yet 
temporary. One of the barns is completely mosquito­
proof and here are l{ept the animals which furnish 
the antibubonic serum. The second barn is for ani­
mals immune against snake bit9S. 

This brings us to the second class of results ob­
tained. Dr. Vital has been studying for years the 
snakes of Brazil, and influenced not only by scientific 
reasons but by humanitarian motives, has made a 
special study of snake bites and their antidotes. From 
two to three thousand peo'lle, it is estimated, die an-

sub-order of Soleno­
glyphs. In  the anterior part of the upper maxillary 
there is, on each side, a tooth much larger than 
the others, curved and capable of movement, which 
is the poison fang. I t  is jointed to the upper 
maxillary i n  such a way that it l ies against the roof 
of the mouth when the snake is in repose, but when 
in the act of biting it assumes a vertical position. 
The tooth has a canal which leads from the poison 
gland to an oval opening near the end of the 
tooth. 

The learned naturalist George Albert Boulencer, of 
the British Museum, classifies the Brazilian Crotalidffi 
in two genera, the genus lachesis and the genus 
crotalus, and the only species of crotalus is the Cro­

talus horridus or rattlesnake. This is abundant both in 
the northern and southern parts of Brazil." The poi-
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son extracted from rattlesnakes is a dense and milky 
liquid, slightly acid and white when dry, wh ile the poi­
son from lachesis is yellow. "Th e  quantity furnished 
( to make a somewhat free translation from articles 
publ ished by Dr. Vital in the Revista Medica de Sao 
Paulo)  depends, among other circumstances, on these 
th ree principally-the size of the snake, its physiolog­
ical condition, and the period of inertia or the time 
el apsed since it last bit. As to the first, we find what 
we would expect. tha,t the larger the snake the better 
developed are its poison glands ; as to the second, 
when the serpent is sick, the quantity of poison di­
minishes or disappears entirely, and as to the third 
point, experience has shown that at least ten or fif­
teen days are necessary for the production of a normal 
quantity of poison. The amount of poison varies, 
moreover, from time to time, but the average has been 
found to be about 0 .04  grammes of dry poison or nearly 
fOllr times that weight of liquid. 

FORCING OUT THE SNAKE POISON ON A WATCH CRYSTAL 

BY PRESSING ON THE POISON-SECRETING GLANDS. 

GRIPPING THE SNAKE. 

Dr. Vital says that the poison from rattlesnakes is 
much more virulent than that of other species that he 
studied, but that the manner of introducing the poison 
has great influence on the rapidity with which it takes 
effect. Introduced in the veins, all poisons take effect 
much more quicldy than when injected hypoder­
mically. 

Various other sciimtists have studied not only means 
of cure, but means of rendering animals and persons 
immune. Sewall in 1887 ,  Kaufman in 1889 ,  Calmette, 
Physalix and Bertrand in 1894  succeeded in making 
small animals immune by repeated injections of very 
small doses of poison. The brill iant study of Behring. 
Kitasato, and Roux of the preventive and curative 
properties of the serum from animals immune to diph­
theretic toxine opened new horizons to experiment. 
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As a matter of fact, the verification of identical prop. 
erties in the s erum of animals immune against snake 
poison was made almost at the same time by Calmette, 
Physalix, and Berthand, these experimenters arriving 
at the conclusion that it  was possible to obtain a 
serum sufficiently active against snake pOisoning by 
following a process analogous in the preparation of 
the animals which furnished the serum. Calmette 
makes the animals immune by injecting continually 
increasing doses of poison with continually d ecreasing 
doses of hypochlorite of calcium. Dr. Vital does not 
use hypochlorite nor any substance which neutralizes 
the effect of the poison, but commencing with infi­
nitely small doses of the poison in a salt solution of 
7 to 1,000 succeeds, in the course of a year, in render­
ing animals not only immune, but capable of receiving, 
at one time, doses of poison that would kill  one hun­
dred animals of equal weight. One of the i l lustra­
tions shows a horse that has been made immune in 
this way and is  now receiving 100 milligrammes a 
day. 

While repeating the experiments of Calmette and 
while using his serum, Dr. Vital found it to b e  inef­
fective, much to his surprise, and on further experi­
ment, made the important discov­
ery that there are two classes of 
snake poison, the bothropic and the 
crotalic, the first belonging to the 
genus lachesis and the second to 
the genus crotalus. With these he 
made two types of serum, the anti­
bothropic  and the anticrotal ic, each 
of which is effective only in bites 
of snakes of the same class as that 
wh ich produced the serum. This 
important discovery explained, 
therefore, the ineffectiveness of the 
serum of Calmette which is taken 
from animals made immune by 
poison from snakes cf India. I n  
order t o  produce a serum of univer­
sal efficacy, Dr. Vital mixes equal 
parts of the other two serums and 
calls it anti-ophidic. The animals 
which furnish the serum receive in­
jections of poison every other day 
in the manner shown by the il lus­
tration, and the extraction of the 
serum is made twice a month, 3,-
600 grammes of blood being drawn 
each time. The horses and mules, 
of which there are eighteen for pest 
and twelve for snake serum, are 
kept solely for this purpose and are 
not used othGwise. The serum is 
separated from the coagulum by a 
process invented by Dr. Vital, a 
process by which the quantity is  
much larger than in the  ordinary 
processes of separation. 

The effiCiency of the serum has 
been proved repeatedly on animals 
in experiments, some of  which the 
writer has witnessed. S ide by side 
with a rabbit that died in forty-five 
seconds was another that received 
a mixture of a quantity of poison 
equal to that used in the first in­
stance and the proper amount of 
serum. This rabbit showed no ef­
fects. One dove received enough 
poison to kill it in about an hour 
and another an equal amou nt, but 
soon after the proper amount of 
serum. The first died and the sec­
ond l ived. An infinite number of 
similar experiments have been 
made, always with results almost 
mathematical in their accuracy. Besides these experi­
ments, Dr.  Vital has now a history of persons b itten 
in  which the serum has been successfully applied. 

. . .  , .  

A great figure in the press world of Paris has passed 
away, according to the Westminster Gazette, in the 
person of M. Hippolyte Marinoni.  He was the in· 
ventor of the printing presses which bear his name. 
As a lad, he was of a mechanical turn. His parents 
apprenticed him to an engineer in the Rue d'  Assas. 
He brought out the first fiat-bed four-cylinder printing 
machine, and later, in 1872,  his celebrated rotary. 
Meanwhile he had become manager of the Petit Jour­
nal, of which the editor at that time was the distin­
guished publicist Emile de Girardin. The great success 
of the Petit Journal was due to the "Marinonis," which 
printed, folded, and cut the papers at the rate of forty 
thousand an hour. Then a color printing machine 
was invented by M. Marinoni and thus the well-known 
illustrated supplement of the Petit Journal became 
possible. M. Marinoni was of the thorough type of 
self-made man-a little rough externally, but with a 
heart of steel. 
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THE MOUNT l'ILATUS RAILWAY, SWITZERLAND. 

BY EMILE GUARINI. 
Notwithstanding that there are few assertions that 

can be made without fear of contradiction, there is 
one nevertheless that is undeniable and undenied, al­
though the beautiful may be what pleases and its con­
ception may consequently vary with taste, and that is 
that Switzerland is  a beautiful and picturesque coun­
try. This is  not the opinion of the Swiss alone, who 
are proud of their lakes and 'mountains, but of the 
tourists who come annually from all parts of the 
world to visit the country. Every one finds it beauti­
ful because every one finds in it what pleases and 
interests him, and this includes the technical man, as 
well as the artist, the -geologist, the botanist, the man 
of active l ife who eomes to obtain rest, and the p erson 
of leisure who comes because i t  is  the fashion. 

Among the innumerable s ites that are annually vis­
ited by the tourists who travel in Switzerland, Lu­
cerne, that classical resort of foreigners, is, with its 
lake and remarkable surroundings, assuredly the most 
picturesque. But, just as one cannot c1aim to have 
seen Switzerland without having made the ascent of 
some one or other of its mountains, just so he cannot 

The Car on its Journey Through Wolfort Gorge. 
THE MOUNT PILATUS RAILWAY, 

say that he has seen Lucerne unless he  has ascended 
Pilatus, which, of  all the mountains of Switzerland, i s  
t h e  most celebrated b y  t h e  writings of which it has 
been the object, by the splendid panorama there un­
folded to view, by the sea of fog that is  sometimes 
seen forming there, by the magnificent spectacle pre­
sented to the spectator when he is on the top of the 
mountain, by the terrible legend of the damnation of 
Pontius Pilate, and, finally, by its m eteorological l eg­
end, which has it that when clouds occupy the summit 
it is a sign of fine weather, and, when they are situ­
ated half way up, it is  a sign of rain, a fact expressed 
in the country by the following archaic stanza : 

"Quand Pilate a son chapeau, 
Dans Ie pays i l  fait beau ; 
Mais quand il ceint son epe, 

Gare l'ondee." 
Formerly, when the ascent of Pilatus was made ( an 

event that for c enturies could not take place without 
a special permit for fear that the visitor might disturb 
the soul of Pilate and let loose a scourge upon the 
country, but in reality because certain lakes had for 
a long time been the refuge of a pagan cult ) ,  it was 
made by fOllowing a steep footpath that started from 
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Alpnach-Staad and ended at the summit. It is this foot­
path that the Mount Pilatus railway follows for quite 
a long distance. But, while the modest footpath ac­
como dates itself to all the capricious meanderings of 
the slope, the railway goes straight to the top, boldly 
crossing narrow passes and ravines, and traversing 
walls  of rock that seem to bar its passage. 

When the tourist leaves his conveyance at Alpnach­
Staad, he finds h imself at the lower station of the 
rack railway that runs to the summit. He is then at 
about 1,450 feet above the l evel of the sea. The car 
is  there, inclined upon the track, the gradient of which 
is  already 36 per cent. The locomotive and the car 
form a single vehicle. The car is  div ided into four 
compartments, placed one above another, and each 
accommodating 8 passengers. Its lower part is  occu­
pied by a water tank having a capacity of 100 gallons. 
The axles are arranged in such a way tliat curves of 
very small radius may be taken despite the distance 
apart of the axles, viz. ,  20  feet. Four pairs of cog 
wheels, two in  front and two behind, serve for the 
propulsion, running, and braking of the vehicle. 
Rings that embrace the head of the rails prevent the 
car from being blown from the track in a gale or from 

running off because of ice or snow 
that may exist upon the roadbed. 
The boiler, which is of the tubular 
type, is 6 feet in length, has a heat­
ing surface of 225 square feet, and 
employs a working pressure of 1 2  
atmospheres. It  is placed a t  right 
angles with the axis of the track, 
in order to prevent the various gra­
d ients from producing fluctuations 
in the level of the water. The aver­
age gradient is 38 .1  per cent ; the 
minimum, 19 .2  per cent ; and the 
maximum 48 per cent. The engine 
cylinders are 8 .75  inches in diame­
ter, and the piston stroke is 12  
inches. The normal speed of  the 
trip is  a l ittle over three feet a 
second. The dead weight is 9 .6  
tons, and the load with 3 2  passen­
gers, 2.4 tons. The locomotive is 
of about 70 horse-power. The brak­
ing arrangement has naturally been 
very carefully looked after. It  con­
sists of a compressed-air brake, an 
automatic brake, and two friction 
brakes. The suspension of the ve· 
hicle is  assured by a system of 
four pairs of ell iptic springs com­
bined with spiral ones. The play 
of the car is prevented by safety 
stops, so that the vibrations are no 
greater than they are in an ordi­
nary well-suspended train. 

Such, then, is the Singular, but 
powerful engine, constructed by 
the Winterthour locomotive works 
of Switzerland, that daily traverses 
the 5,400 feet which separate the 
Alpnach-Staad station from that of 
Pilatus-Kulm, which is at an alti­
tude of 6,800 feet. This altitude is 
reached by means of a track of 15,  
150  feet in length, constructed by 
MM. Lacher and Guyer-Freuber, of  
Zurich .  From the edge of the lake 
to the top of the mountain, the sub­
structure consists of solid masonry 
covered with large granite fiag­
stones. The track itself, which is 
all of iron and steel, is solidly riv-
eted, once in every three feet, to 
the underlying masonry. The bed 
for the rack is placed between the 

two rails, which it sl ightly exceeds in h eight. At­
tached to each side of it  is a steel rack with which 
engage horizontally, on the right and left, the four 
cog wheels of the vehicle. Numerous bridges had to 
be constructed under most difficult conditions, and yet, 
in spite of that, the Pilatus railway, its rolling stock, 
stations, and shops, cost but $380,000 and took but 
four hundred days to finish. The track in the first 
place traverses plains bestrewed with wooden build­
ings, and then reaches the gorge of Wolfort, at an ele­
vation of 2 ,950 feet. which it crosses by means of a 
bridge constructed with surprising boldness. This 
bridge, which is entirely of dressed stone, is within 
the radius of 260 feet uniformly adopted for the curves 
of the track. Its span is  75  feet. The railway after­
ward enters Wol fort tunnel, 145 feet in l ength, and 
then climbs the Risleten, the grad ient of  which is  48 
per cent. In order to cross t.his critical place, it be­
came necessary to employ a number of  hurdles and 
piles, and to construct subterranean vaults, as well as 
huge sustaining walls.  Continuing the ascent, the 
tourist reaches a wild region intersected by the two 
Spycher tunnels, 167 and 318 feet in length. Upon 
leaving the upper tunn.el. aft.er :;t magnificent view of 
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the lake Quatre Cantons and the Righi, the traveler 
leaves the forest region and reaches Aemsigenalp at 
an altitude of 4 ,590  feet, a charming place provided 
with an inn and a small wooden structure containing 
two pumps of small size, but great power, which fur­
nish drinking water to the two hotels s ituated at about 
2,300 feet higher up in a rocky and arid region. The 
train, after taking a supply of  water for the second 
time, traverses one of the most pleasing regions of 
Mount Pilatus, and then reaches the huge and fantastic 
blocks of the Mattalp, whence the view embraces a 
magnificent panorama of the Matterhorn, the enor­
mous mass of the Esel, and the ridge that connects 
these summits. The railway then reaches the region 
of bare rock, describes a curve toward a point of 
th e southeast ridge, and then climbs the wild escarp­
ment of the wall of the Esel . It  is difficult to imagine 
a bolder direction line. At an altitude of about 6 ,230 
feet, four tunnels of 144,  180,  148 ,  and 36  feet here and 
there pierce the colossal mountain sides .  Between the 
two upper tunnels, there unfolds the panorama of the 
Hernese Alps. The railway then begins its last climb 
up a 48 per cent grade, and reaches the Pilatus-Kulm 
station at about 6 ,800 feet altitude. The mountain 
falls  perpendicularly upon the charming country of 
Lucerne, beyond which we discover a vast extent of 
hills and valleys strewed with blue lakes, cities, and 
vil lages, and numerous rivers which, between the low 
eminences, shine like thread s of si lver .  There are 
two hotels to receive the tourist, who, from their ter­
l'aces, obtains a magnificent view over thc lake of 
Quatre Cantons, which appears in such splendor that 
one does not know what to admire the most, the dark 
azure of its waters, or the variety of the sinuosities 
that they form. In order to complete the attraction 
of Mount Pilatus, the railway company has undertaken 
the construction of the road which is the most s ingular 
in Europe, and that is the Tomlishorn road running 
from one of the hotels to the peak of the Tomlishorn 
along the most abrupt of the walls of rock, and ending 
at a platform whence may be enjoyed a scene such as 
Switzerland alone is capable of presenting. 

Hut here we are far f1" om the railway, about which 
we have not much further to say, however, unless it 
be to speak of the intrepidity of the Italian laborers, 
who, sometimes suspended by ropes along perpendicu­
lar walls of several hundred feet in height, were em­
ployed in the construction of the railway, and, finally, 
to give the number of the travelers furnished by the 
last annual statistics and which amounted to a total 
of 44,231, 520 of whom were Americans and 12 ,011 Eng­
l ish. The success of the road is easily explained. The 
traveler who is not very familiar with mountainous 
countries and with ascents finds himself here carried 
gently and without fatigue to the summit of one of 
the most celebrated mountains of Switzerland, and 
preserves a deep impression and lasting remembrance 
of the spectacle that unfolded under his eyes and of 
the gigantic work that permitted him to see i t  and 
that attests both the genius of man and of nature. 

.. . . . . 
THE MERCURY VAPOR LAMP FOR PHOTOGRAPHIC 

WORK. 
( Ooutinued trom page 108. ) 

the illustration, Fig. 2, shows the frame lowered to 
the floor and being used as a printing lamp. Mr. Pratt 
states that he has made sittings at night with this 
equipment in the aston ishing space of one second. The 
prints are made with the same l ight in from 2 V2 to 10 
seconds, according to the density of the negative, and 
the l ight only barely heats the negative, but not enough 
to damage it in the least. These lamps are construct­
ed of glass tubes having metal sealing-in wires at 
each end. These wires lead the current to the elec­
i.·odes, one of which is of mercury, and the tubes are 
exhausted to a high degree by means of a vacuum 
lJump and sealed off, preventing any escape of the 
vapor which fills the tube. 

It is claimed that these mercury vapor lamps pro­
duce the most efficient electric l ight known, the cur­
rent consumption being about 0.4 watts per spherical 
candle and, under favorable circumstances, it  is stated 
as low as 0.3 watts per candle-power. Three ordinary 
3 2-candle-power incandescent lamps requ ired as much 
current as a mercury vapor lamp of 750 candle-power 
and the efficiency is therefore more than seven times 
tb at of the incandescent lamp and about double that 
of the arc lamp. 

As the vapor is inclosed under a vacuum there is  no 
consumption of the l ight-giving element and, therefore, 
this type of lamp requires no trimming. 

The mercury vapor lamp produces a l ight which is 
seemingly pure white, but is  entirely lacking in red 
rays or nearly so, thus making it entirely unsuitable 
where the accurate d etermination of color values is 
necessary. The mercury vapor lamp operates with 
absolute steadiness and without noise and is  said to 
be the most desirable form of l ight for factories, ma­
chine shops, and work-rooms of architects and 
draftsmen, as well as for all  classes of photographic 
work. 

The l ight of this lamp is composed to a very large 
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extent of chemically  active or actinic rays and is, 
therefore, a perfect substitute for daylight for all  sorts 
of photographic processes. By the use of this lamp 
the studio for portrait photography may be  located in 
any part of a building and the operator is  entirely 
independent of weather conditions. The photographer 
can devote his attention entirely to the artistic ar­
rangement of l ights and shadows, as the time of ex­
posure is constant at all times. The same equipment 
for the mercury-lamp skylight can be utilized for 
printing of all  kinds with great satisfaction. The 
mercury lamp is of such shape that i t  is  particularly 
well adapted for mechanical blue-printing with glass 
cylinders and revolving drums being, it  is claimed, 
many times more efficient than the focusing arc lamp, 
while for photo-engraving work lamps of this type 
consuming e ight amperes are said to do the work 
more quickly than arc lamps taking three times this 
amount of current. 

Gro u n d  C o r n .  

To the Editor of the SCIE:'; TIFIC AMERICAN : 

I beg leave to take exception to the statement made 
in the SCIE N T IFIC AlIIERICA:'< of to-day by Mr. A.  W. 
Dennis, that corn ground by steam will  heat, whereas, 
if  ground by water power, i t  will not. I know, from 
several years' experience as a practical miller, that 
clamp grain ground by water power will heat if left in  
large bulk or even in as small a receptacle as a flour 
barrel, and that large bins full of  meal from clry 

corn are safe even if ground by steam. 
Worcester, Mass. ,  July 30, 1904 .  W. H. DELONG. 

... . . .. .. 

Corn Grinding. 

To the Edi�or of the SCIENTIFIC A �fERICAN : 

I noticed, in reading the article of Albert W. Dennis, 
on page 78  of the July 30  number of the SCH;NTIFIC 

AlI[ERICA:"i, the statement that corn ground in a grist 
mill that is run by steam will generate so much heat 
within itself, or acquire the heat i n  some way from 
the machinery, that it  will burn and spoil if  l eft in 
large bulk after being ground, but that corn ground 
in a mill operated by water will not heat itself or be 
affected in this way. 

Mr. Dennis has been misinformed. The facts are 
these : Corn ground on a stone operated by water will  
heat and spoil  j ust as quickly as a mill  operated by 
steam power, and meal ground under the same condi­
tions by water or steam will  heat, i f  piled up, until 
after the grinding heat i s  out, then it is  not safe to 
leave a very large amount piled up longer than a few 
days at a time. Meal ground on a dull stone will 
heat quicker than meal ground on a sharp stone. The 
J[ind of power does not make any difference with the 
heating of the meal, as any miller can tell him. 

Macedon, N. Y.,  August 2,  1904 .  EDWIN YOUNGS. 

• j .  J ., 

PresslUen and Electricity. 

To the Editor of the SCIENTIFIC AMERICAN : 

I have read the article of Mr. A. W. Dennis, of Sa­
lem, Mass., on "Are Pressmeh Affected by Electricity 
from a Belt ?" and was much interested.  I would be 
very glad to give him my experience and observations. 

The kind of electricity spoken of is static or friction­
al and i s  the same as l ightning. It is generated by the 
friction of two unlike non-conducting substances. Its 
cause in this case i s  the  friction of the  belts and pul­
leys, and it  exists as a charge on the surface of the 
belt. 

By consulting a standard work on electro-therapeut­
ics, we find that static electricity is  used much in 
treating nervous affections and that it requires care 
and skill to apply it so that the effects will  not be 
injurious. Th ere is no doubt that this treatment 
is beneficial to the nervous system when it is appl ied 
correctly, with reference to quality and quantity. The 
charge from a belt is irregular and varies constantly 
and we find that electricity applied in this manner 
injures the nervous forces. A person when subjected 
to the influence of a current or series of discharges 
for any length of time becomes numb and his breath­
ing and pulse slow down considerably, even if  the 
current is so mild as to cause no annoyance. 

Once I had an opportunity to remedy a case of thi s  
k i n d  in a n  electrical plant. T h e  m a i n  shaft was 
driven by two wide belts and anyone passing near 
them invariably received a severe shock, which was a 
constant inconvenience. Tbis d ischarge may be ef­
fectively prevented by running wires from any water 
or gas pipes in the building and fastening the ends 
near the belt, or they may be allowed to touch the 
bel t .  This allows a path for the discharge a n d  proves 
an effective remedy. 

With reference to steam and water ground corn 
meal, i t  is my impression that the difference in qual­
ity depends upon the speed in each case, which neces­
sarily governs the friction. The machinery of  a 
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steam mill runs so fast that more heat is generated 
in  the grain, which "kills" the grain, as millers say. 
On the other hand a water-driven mill  operates �t a 
lower speed and the quantity of heat generated is less. 
I t  all depends upon the speed. 

Danbury, N. C. J. F'HANK MARTlN. 

Electricity and L athe 'Vork. 

To the Ed itor of the SCIENTIFIC AMERICAN : 

In reply to the interesting letter from Mr. Albert W.  
Dennis, published in a recent number of the ScmNT IFlC 

AMERICAN, I take the l iberty of imparting the follow­
ing bit of information : 

While engaged in the manufacture of certain staple 
articles, about eight years ago, I had occasion to do 
considerable lathe work. The lathe upon which I 
worked had a twisted belt which was always strangely 
charged with static  electricity, so much so in fact, 
that tufts of dust would cling to the leather. Tile 
belt  would readily suck the oil from a spoon and 
wire·draw it  into hair-like strings which would en­
eircle the belt. Before this experience I had been a 
sufferer to a marked degree from nervousness or ex­
cessive nerve tension, but soon after I began my lathe 
work I felt a change for the better, though, I must 
admit, accompanied by a slight falling off in muscular 
vim. During the past year I found that after using a 
large Holtz static geRerator, with which to carry on 
experiments, considerable ozone was l iberated .  The 
gas would fill  the room in a short time, so that my 
health became powerfully affected, causing pains in 
the thorax, and general distress, which fresh air 
seemed to relieve. I f  there are frequent discharges 
from Mr. Dennis' belts it is quite probable that a man 
working near them would in time become affected.  
More ventilation would be needed in the press-room ,  
or e l s e  t h e  press itself should be grounded. While the 
presence of an excess of ozone in the air, owing to its 
superiority to oxygen, may cause undue nervous ten­
sion and a subsequent reaction, I believe that a 
nervous system of ordinary tone would in time be­
come affected and finally succumb, because of a con­
tinued form of electro-catal ytic action on the highly 
sensitive animal tissue. ALBERT F. S HORE. 

Brooklyn, N. Y., July 30 ,  1904 .  

. 1  . •  
Mosq uito Exte rnl i nation A gain. 

'1'0 the Editor of the SCIENTH"lC A�\l ERICAN : 

In a letter published in your correspondence column 
recently I find the following : 

"No doubt if the malarial mosquito could be exter­
minated there would be an end to the propagation of 
malaria tl,rouglJ this means, but it is not claimed, I 
und erstanrj , that the mosquito can, of itself, propagate 
the disease. It must first have had access to an in­
fected p erson." 

The mosquito theory as outlined above is an un­
proved hypothesis. I t  is true that the plague of mos­
quitoes was minimi�ed by kerosene distribution in 
their breeding places, at Havana, and that yellow 
fever did not appear that season. But neither did it  
visit  Santiago, Cuba, where the mosquitoes ran riot 
as usual. In Italy, when the "mosquito theory" start­
eel ,  the mal arial insect was found abundantly, !Jut no 
malaria existed, or  vice versa. But, granting that 
there is some foundation for the theory of infection, 
it is evident that the insect. procures its poison from 
the water where it  was born, principally wet regions 
and shallow wells .  If a microscopic qnantity of poi­
son from mosquito bites can produce malarial fever 
what must the ravage be when the polluted water is 
used, in large quantities, for drinking purposes ? 

In my opinion there is no such thing as malaria 
( bad air ) ,  in any habitable place. It is malaqua, not 
malaria, that causes the fever. I have known men 
and women to dwell in swamp regions, traditionally 
unhealthy, and maintain superb health simply by 
drinking pure artesian water and avoiding shallow 
well water. The Roman fever. in Italy, has practically 
vanished from the Eternal City since the establ ish­
ment of new water supplies. Sti l l  blows the air of the 
Campagna upon Rome, but it brings no fever on its 
�\rillgs. 

Kill ing, exterminating mosql:itoes is a desirabl e 
thing for human comfort, but if every mosquito on 
earth were slain, the "malarial" ( so-called ) fever 
would continue as long as people drank polluted water 
and contaminated milk.  

The "malarial" superstition dies hard, but it has 
not the potency it once possessed.  Once the human 
mind generally understands that malaqua and not 
malaria is the enemy, the mosquito plays a very small 
fiddle in this problem. J.ums R.  RANDALL. 

Augusta, Ga.,  August 1 ,  1904 .  

About 8 ,400 ,000 gal lons of water are evaporated daily 
from the S'1lt ponds in Utah when the pump,; are oper­
ated ten hours a day d uring June and July. In August 
th e salt harvest begins, and the yield is at the rate 
of 150  tons per inch per acre. Utah produces annually 
nearly 60,000 tons of salt. 
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SPEED TRIAL OF THE BATTLESHIP U OHIO." 

The battleship "Ohio," built by th e Union Iron 
Works of San Francisco, received her speed trial at 
Santa Barbara, California, on Saturday, the 30th of 
July. Her actual record fell sl ightly below the re­
quirements of an 18-knot speed, but it is thought prob­
able that when allowances have been made for the 
tide it  will be found that she made fully 18  knots and 
maybe a trifle more. The course lay from the Santa 
Barbara Lighthouse to a stake-boat ' 
36 miles up the coast, and return. 
On the first leg of the course the 
"Ohio" fully met requirements, 
rounding the stake-boat with half a 
minute in her favor, but on the re­
turn both wind and tide were 
against her, and she lost a minute 
and a half. The trial was attended 
by Rear Admiral Whiting, who was 
the government's representative on 
board, and the builders were repre­
sented by Capt. Forsythe. The 
"Ohio" will probably be given an­
other trial soon, when she is  expect· 
ed to make a better showing. 

The battleship "Ohio" is one of 
the three powerful battleships of the 
"Maine" class, authorized by Con­
gress on May 4, 1898 .  Although she 
was the first of her class to be 
launched ( in May, 1901 ) ,  she fell 
behind her sister ships the "Maine" 
and the "Missouri," which are both 
in commission, the former since De­
cember, 1902 .  The contract date of 
completion of the "Ohio" was origi­
nally set for June 5, 1901,  so that 
she is  over three years behind her 
contract. 

The addition of the "Ohio" to our 
navy will greatly strengthen our po­
sition in the Pacific, for she belongs 
to the most powerful class of battle­
ships we possess. It will be recalled 
that it was at first proposed to build 
these vessels on plans very similar 
to the "Alabama" class of battle­
ships, which have a speed of about 
1 6  knots per hour, or at least two 
knots below the average speed of 
foreign battl eships. Owing to the 
storm of protest aroused by this 
proposition, it was decided to in­
crease the speed of these vessels to 
18 knots . Increased speed required 
the addition of twenty feet amid­
ships to allow for the increased 
motive power necessary. This also 
made room for two more 6-inch guns in the broadside 
hattery, and a larger coal capacity. The "Ohio" has a 
len gth of 3 8 8  feet, and a beam of 72 feet 3 inches, 
with a draft of 25 feet 6 inches. Her displacement 
w h en fully equipped for service and carrying her 
normal supply of 1,000 tons of coal will be 12,500 tons, 
u n  I her full load displacement will be 13 ,941  tons. 
Th e normal displacement of the "Maine" is 12 ,300  
tons, and of the "Missouri" 12 ,240 tons. The "Ohio," 
like the "Missouri," is equipped with Thornycroft 
boilers and twin-screw vertical triple-expansion en­
gines. The "Maine," it will be recalled, is fitted with 
Nielausse boilers. The main armament of the "Ohio" 
consists of four 12-inch guns and sixteen 6-inch guns, 
and she is equipped with two submerged torpedo tubes. 
The armor of 
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proofed wood, and, whenever possible, l ight metal is 
used for gangways, bridges, and the like, so as to 
,m al{e the vessel thoroughly fireproof. The "Ohio" 
will have a complement of 699  officers and men. 

• • • • •  
STRANGE SIGHTS IN THE FAR NORTH. 

BY .ARTHUR INKER6LEY. 
The long winter, the short summer, and the ex­

treme cold are the conditions Which are responsible 

DECK OF THE " OHIO." 

for most of the strange things to be seen in the Klon­
dike. In temperate or hot countries the process at ex­
tracting gold from a placer deposit is extremely simple 
-if the gold is there. A pick, a shovel, and a pan 
or rocker are all the implements the gold-digger needs 
on an Australian, South African, or Californian gold 
field, and, if  the nuggets are large enough to be  taken 
out by hand, the first two will suffice. But in the 
gold-bearing region of Alaska and the Northwest Ter­
ritories, the extraction of alluvial gold i s  by no means 
so easy a process. Most of the placer deposits in that 
ice-bound region are in a frozen condition, and it is 
this fact that makes the ex traction of the yellow 
metal there, as in Siberia, so laborious. After the 
miner has dug down to the depth of only one foot in 
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many places, and in others to a d epth of two feet be­
low the surface, he strikes ground that is frozen solid 
and that remains so both summer and winter. Heat 
must be appl ied to soften the frozen ground before 
the  digger can work it. "Burning down" through the 
frozen ground has been practiced for a long time in 
the gold fields of Siberia, where similar conditions 
exist.  The process is conducted as follows : Over 
th e prospect shaft, which generally measures three or 

four feet by six feet, a wgod fire is 
made, the heat of which melts the 
soil to a depth of a few inches. or 
sometimes of a foot or  more. The 
softened earth is shoveled out, an­
other fire is built, and the operation 
is repeated until the gold-bearing 
stratum is  removed. The fact that 
the material dug out of the pit must 
be hoisted to the surface by a bucket 
and windlass renders the process of 
sinking a shaft so slow and tedious 
that it taxes to the very utmost the 
patience and endurance of the most 
industrious miner. The better half 
of a season may be spent in "burn­
ing down" two or three prospect 
holes. The work is  done chiefly 
during the winter, and the vertical 
prospect shafts are often united by 
lateral burning and picking. Not 
only is the work of tunneling 
through the L 0zen ground hard and 
tir-esome, but the eager gold-seeker 
runs the risk of perishing, like a 
rat in a hole, from asphyxiation by 
the noxious gases generated in the 
process of burning. Many attempts 
have been made to devise a better 
method than wood-burning, the 
most successful of  them being to 
thaw the ground by steam. 

The first prospect in what seems 
to be a likely location is made with 
the gold-pan. I f  "colors" appear at 
first in small quantity and increase 
as bed-rock is approached, the pros­
pector generally decides to take up 
the location. I f  a pan of the gravel 
when washed shows a few cents of 
gold, the claim is likely to turn out 
a valuable one. To use a gold pan 
properly requires some skill, the 
slow, rotary movement which pro­
duces the best results being very 
tiring to the wrist ; while the rough 
motion adopted by some miners, 
either through inexperience or from 
a desire to make the work less 

fatiguing, causes the loss of some of the gold, whi�h 
escapes in the washing. 

The miners, while digging prospect-holes in the 
Klondike region, have found from time to time bones 
which indicate that the animals inhabiting the Yukon 
region in prehistoric times were very different from 
those living there at the present day. In some of 
th e creeks in the Klondike region great ivory tusks, 
evidently from an animal similar to the elephant or 
mastodon, have been discovered. The tusks vary in 
length from three to eight feet, some of the largest 
being ten to twelve inches thick. Though these re­
m ains are interesting scientifically, they are of no 
commercial value except as cu riosities, the ivory hav­
ing turned yellow from age and the long, severe frosts 

having crack­
ed it so badly 
that it is  of no 
use in the 
a r t  s .  These 
tusks are al­
ways f a  u n d 
close to bed-
rock, 
b eneath 

buried 
t h e  

t h e  "0 h i 0" 
consists of a 
water-l ine belt 
of Krupp steel, 
11 inches thiel, 
at the top and 
7% inches at 
the b o t  t o m. 
T h e  turrets 
containing the 
1 2-inch g u n  s 
have a thick­
ness of 1 2 
inches, and the 
6-i n c h g u n  s 
are protected 
b y  8 - i. n c h 
a I' m 0 r. The 
p r o  t e c t ive 
deck is cover­
ed with 3-inch 
plate forward 
a n d  4 - i n c h  
plate aft. All 
t h e j o i n e r  
w a r  k above 
the protective 
deck is of fire- tHE " OHIO " MAKING SEVENtEEN AND tHREE·QUARTER KNOtS. 

frozen gravel 
at a depth of 
ten to sixty 
feet. The min­
ers bring them 
up to adorn 
their cabins. 
The tusks are 
much curved 
and on the un­
der side are 
w a r  n away, 
giving the im­
pression that 
the great ani­
mals to whom 
they belonged 
fed on moss or 
s w a m p _  
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A Glimpse Down The Shaft. " Burning-in " with a Wood FIre. 

Team of Malamute Dogs and U. S. Mail Carrier on the Frozen River Yukon . Panning Out. 

" Mushing." Prospector and His Pack Dogs.  

'Photos by Q. G. Cantwell. Ihermometer Registering 68 Degrees Below Zero. Remains of a M.ammoth's Skeleton. 

STRANGE SIGHTS IN THE FAR NORTH. 
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grass and that the tusks slid along the surface In 
front of them as they moved. The mammoth remains 
shown in the photograph were found in the bottom 
of a mining shaft, 55  feet deep, on the Hunter Creek. 

During the winter, when the river is  closed to navi­
gation, the native dogs of Alaska and the Northwest 
Territories furnish the principal means of travel. By 
the aid of teams of dogs harnessed to sleds, prospectors, 
mail-carriers, and others have accomplished long jour­
neys that would have been impossible without them. 
In the fall ,  when the frost has begun to bind land 
and water in its i cy grip, the gold seekers start in to 
carry their winter supplies up to the mines, and for 
this work dogs are indispensable. Teams of five, six, 
or more dogs are attached to sleds and draw heavy 
loads over the snow or the frozen surface of the rivers. 
During the summer the dogs generally have an idle 
time, but occasionally the miners, finding themselves 
short of some supplies, fasten pieces of sacking on the 
dogs' backs and load small packs on them. .The 
weight of the pack varies according to the size and 
strength of the dog and may be as l ittle as ten pounds 
or as great as forty to fifty pounds. The dogs pick 
their way through the swamps and aInong the rocks, 
showing by their carefulness that the,' are quite aware 
of the damage a bad fall might do to their packs. 
During the working season the dogs are fed on dried 
fish, the Indians near the mines doing quite a good 
business in summer catching salmon and drying it  
for use during the following winter. The price of sal­
mon varies from about ten cents to a dollar per fish. 
A dog under ordinary circumstances eats two pounds 
of salmon per day, but if the fish cannot be obtained, 
is fed on bacon and rice cooked together, of which 
three to four pounds are required to feed him each 
day. It  is the custom to feed the dogs only once dur­
ing the twenty-four hours, and at night, as a dog, 
after he has been fed, becomes disinclined to work. 
Some few miners, kindlier than the rest, give each 
dog a small piece of fish at noon, but most men feed 
them only at night, giving them all  they can eat at 
that time. 

Specially-constructed instruments are necessary to 
register the extremely low temperatures of winter in 
the Far North, the ordinary mercurial thermometer 
becoming useless at 40 ' deg. below zero, as the mercury 
freezes at that temperature. In the early days of 
Dawson the only trustworthy thermometers in the 
camp were the property of the captain of the North­
west Mounted Police at the barracks.  They were 
manufactured especially for recording very low tem­
peratures. The minimum temperature registered dur­
ing the winter of 1897-8 was 72 deg. below zero in a 
rather exposed place on the Klondike River, where the 
cold is some degrees greater than in the city of Daw­
son. Only one of the two thermometers shown in the 
accompanying photograph is capable of registering the 
temperature of 68  deg. below zero shown by it.  In 
the other the spirit, disgusterl at the extremely low 
temperature, has retired into its bulb,  not to emerge 
for business again until the temperature shall have had 
t h e  dec ency to rise to 60 deg. or 55 deg. below zero. 
The photograph was taken in Dawson on January 
1 5 ,  1901 .  

--------------.� . .  ----.------------­
Cleari n g  O n  t S]Jae,e. 

BY };DGAR L. I .. ARKIN. 
With a parallax of 0 .021  sec. for the star Antares, as 

given by Sir David Gill, its distance in round numbers 
is one quadrillion miles. From photometric consider­
ations. J. E. Gore, SCIENTIFIC AMERICAN S UPPLEMENT, 

No. 1474, page 23622, computes the mass to be 88 ,000 
times that of our sun.  An incredible quantity of mat­
ter must therefore have been drawn in from all adja­
cent space to build up its giant mass. This space 
should be, in the nature of the case, comparatively 
c lear of matter. The fact is, that a wide region north 
of Antares, extending from northeast to northwest, for 
quite a distance, is about as void of stars as any known 
to the tel escapist. With the IS-inch glass in this ob­
servatory, focal length 22 feet, and with a power of 
200 ,  many starless fields are encountered, and several 
with a wide eye-piece of power 132 .  These blackened 
and waste areas show no stars ; or  i f  any, they are at 
the extreme l imit of vision in this splendid and pure 
mountain air.  And in these dark expanses no trace of 
the delicate, pearl-white, shimmering background of 
the sidereal structure can be seen.  Space is  swept 
clean. The inference may be made that all the matter 
once in this wide area has been drawn in to build up 
the colossal sun Antares. And as that star is now 
in a region where there are others, a further deduc­
tion is possible, namely, that since formation, Antares 
has drifted so uthward . Sagittarius and Scorpio pre­
sent many black fields without either star or the nebu­
lous background which lies beyond the entire visible 
universe except in these dark openings. deeps, or cav­
erns. There are at least one hundred starless fields 
in these constellations. One typical and most beauti­
ful example is  in right ascension, 18  h., and south 
declination 27 deg. 54  min .  It is jet-black as seen 
here. The edges of the sidereal cistern are clear-cut, 
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as though dug in glittering sand. To the east is a 

circle of small stars, in an intensely rich region. A 
theory is possible that the cluster of suns formed 
where the cavity now is, and then moved toward the 
east. Whether the shining base, or substratum of the 
entire sidereal structure is  made up of quadrillions of 
suns, or whether the whole universe is  immersed in 
nebulous matter, may never be decided. But the mar­
velous object is always visible in its majestic splen­
dor, when the moon is  absent. All nature is en­
shrouded in a cloth of pearl, except where these rents 
appear. 

Lowe Observatory, Echo Mountain, California. 
• • • 

CABINET FOR STORING PHONOGRAPH RECORDS. 
Phonograph records being ordinarily made of wax, 

are very fragile and must be preserved with consider-

CABINET FOR STORING PHONOGRAPH RECORDS. 

able care, and when many are to be provided for it 
becomes a matter of d ifficulty to do this and at the 
same time have them accessible for ready selection. 
Wle show herewith a cabinet invented by Mr. E dgar 
Krom, of 538  West 159th Street, New York city, which 
provides for the safe keeping of a large number of 
records. The cabinet is formed with two swinging 
doors pivoted centrally at the top and bottom. The 
inner face of each door is  provided with a number of 
pins upwardly inclined, on which the records are sup­
ported. On the upper end of each pin is  printed or 
written the name of the particular record thereon sup­
ported. The cabinet is preferably of such height as to 
furnish a convenient support for the phonograph. In 
use the cabinet will be  preferably placed at sufficient 
distance from the walls  of the room to permit swinging 
of either door upon its central pivots. When the doors 
are thus opened, all the pins and supported records 
may be seen, and any of the latter desireii may be re­
moved without aisturbing the others. It  will be seen 
that this cabinet provides for the storing of a great 
number of records in a comparatively small space, 
renders each freely accessible, and does away with 
any danger of injuring the one removed or those about 
it. At the same time it is comparatively inexpensive 
to construct, and furnishes an ornamental and con­
venient support for the instrument in connection with 
which the record is to be used. 

. t .  I • 
MEDICAL BATTERY. 

A convenient form of medical battery has recently 
been invented by George Francis Webb, M. D., of  Gen­
eva, Ohio, which may be conveniently carried about 
one's person. As an example of its convenient form w e  
have shown the battery as carried within the sweat­
band of a hat. The battery cells are each made up of a 
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strip of felt or :Hannel folded over on itself and enve­
loping a copper plate which forms the negative ele­
m ent of the battery ; the positive element consists of 
a U-shaped zinc band which is slipped over the felt 
strip. A strengthening plate, also of zinc, is  fitted 
under the upper arm of the U-shaped band, and to­
gether the two zinc strips are securely riveted to the 
felt strip. The copper plate is formed with a project­
ing stem as shown in Fig. 2, and in connecting up the 
cells of  the battery this is bent up and riveted to the 
upper arm of the next cell of the series. Instead of 
binding-posts at each end of the battery, the inventor 
uses wire clips such as that shown in Fig. 3 .  The 
wire is  bent to a U-shape with loops formed on one 
of the arms. The straight arm is fitted between the 
felt and the copper or zinc plate as the case may be, 
and wires are attached to the loops which also serve 
as handles for readily manipulating the device. Elec­
trodes of the form shown are secured to the ends of 
the wires. They are mad e of aluminium, the metal 
being frosted so as to distribute the effect and also to 
present a neat appearance. In use the felt strips are 
saturated with a corrosive solution such, for instance, 
as salt water or  water containing a small proportion 
of sulphuriC acid. The current set up by the chemical 
action of the corrosive solution on the metal plates 
may then be conducted by means of the electrodes 
through the diseased organ or part. To increase or 
diminish the electromotive force it is not necessary to 
disengage the wire, for tne wire clip may be moved 
into engagement with any one of the stems of the 
copper plate, as indicated by Figs. 1 and 4. 

• I • •  
Calcareo u s  Bricks i n  Gerllla llY. 

There are as yet no factories for the production of 
sand-lime bricks within the l imits of this d istrict, 
though many have been erected in Germany within 
the past few years. There does not seem to have been 
uniform success in the production of sand-l ime bricks 
in Germany. In  a recent number of the Thonindus­
trie-Zeitung reasons for this non -success are freely dis­
cussed, and may be summarized as follows : 

So many plants have been suddenly erected that 
bad results have grown out of the lack of proper expe­
rience in handling, rather than out of defective equip­
ment. The main causes .  for defective products are 
inexperience in slacking l ime and in mixing the mor­
tar. Good white l ime and clean, sharp sand are neces­
sary for good results. The product is rarely spoiled 
in the mere pressing and drying. Naturally that brick 
will be  best which is pressed the hardest, but the cus­
tomary presses are entirely adequate ; hence, the two 
reasons above assigned alone remain. In handling 
sand-lime bricks one frequently finds in them clods of 
clay the size of a filbert that naturally destroy their 
value, which d epends upon so perfect a mixture that 
no lumps remain and every grain of sand has its eoat­
ing of lime. I mperfectly slacked lime is even more 
detrimental. The process of slacking greatly increases 
the volume of the article, and if insufficient water be 
added in the process, absorption of moisture from the 
atmosphere takes place after the brick is  made, ex­
panding it and causing seams or cracks in it. Such 
cracks may be too small for ordinary detection, yet 
the defect is nevertheless a serious one. It is best to 
use in slacking, sufficient water to produce a soft, 
m ushy powder, damp enough to admit of ball ing, but 
the plan of allowing the mixture to rest in the bed for 
at least twenty-four hours, instead of at once feeding 
it to  the press, is  the safest. Little differences in 
composition are thus equalized and the mixture be­
comes more pliable and plastic.--Hugo Muench, Consul 
at Plauen, Gel·many. 

.... . .  -
'l' h e  (' u nellt Supplelllellt. 

The current SUPPLENIEN'l', No. 1493 ,  opens with the 
conclusion of Emile Guarini's article on the electro­
metallurgy of iron and steel. Many illustrations at' 
plants actually in operation accompany the text. Mr. 
William R. Hill ,  formerly engineer of the Aqueduct 
Commission of New York, tells something of the mod­
ifications of the plans in the new Croton Dam. Dr. 
Wiley's exhaustive paper on the results of his borax 
experiments is concluded. Mr. E.  A.  S .  Whitford de­
scribes a new design of reinforcement for concrete 
steel girders. The St. Louis Exposition is represent­
ed in the number by two articles of widely different 
nature, the one on the Tyrolean Alps, the other on 
the Curtis steam turbine. Both articles were pre­
pared by a representative of the SCIENTIFIC AMERI­

CAN at the fair. "The Chemistry of Cottage Cheese" 
is the title which Mr. F.  H.  Hall has selected for a 
very instructive article. Mr. Charles H. Stevenson, 
whose articles on the aquatic industries have doubt­
less attracted no l ittle attention, writes on oil from 
the livers of sharks and related species, and on 
beaver furs. T.  H.  Blakesley, M.A., in an article on 
direct-vision spectroscopes, writes in a scientific 
vein. His article will doubtless b e  appreciated at 
its true worth by students of chemical physics. The 
succession of changes in radio-active bodies is made 
the subject of some comment. 
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A MARVELOUS AUTOMOBILE RECORD-I03% MILES 
AN HOUR. 

Decidedly extremes met when the third day of the 
Ostend automobile week commenced with a race from 
Bruges, that old-fashioned, sleepy, historic town. 
which seems to represent everything that is slow 
and long established. The spectacle of the invasion 
of motor-cars, rushing and puffing in the streets of 
this calm and ancient city of the past, seemed highly 
incongruous. The race 
started from Bruges, and 
the route to be followed 
ran to Blankenberghe 
and back. It was a trial 
for touring cars, and thir­
ty competitors presented 
themselves. The road, al­
though paved, is good, and 
the same route was taken 
for the return-the "route 

de pierre" as it is called in 
the country. It passes 
through a silent, melan­
choly district intersected 
by the green waters of 
slow canals, and inter­
spersed with windmills .. 

Scientific American 
of wind resistance and leaves one to wonder to what 
fantastic figure automobile speed will take us. 

Baras was not far behind Rigolly, for his Darracq 
accomplished the distance in 22 sec. ,  while Le Blon, 
who is  gradually getting his Hotchkiss tuned up, cov­
ered the kilometer in 25 1-5 sec_ In the other classes 
the only record was obtained by Edmond on a Dar­
racq voiturette, who covered the distance in 30 2-5 
sec_ Following is the result of the d ifferent classes : 

The following account 
of the Ostend events and 
the accompanying illustra-
tion are from th e Car : 

A MARVELOUS FEAT : RIGOLLY TRAVELING AT THE 
RATE OF 103% MILES AN HOUR. 

The great event was the mile with a standing start, 
where it was confidently expected that records in all 
the classes would fall .  The cars had been carefully 
tuned up, and everything was in their favor. 

This race was open not only for the five categories 
of racing vehicles, but also for seven categories of 
touring cars, according to the price of the chassis_ 
The day opened hot as usua.l, with a strong north­
past wind which helped the competitors, and the re­
sult of  the day's racing was very remarlmble_ Records 
fell rapidly, and everything existing i n  this direction 
was quite wiped out_ Not only were the records offi­
cially beaten, but from calculations made on the spot, 
for the last 600 meters of the mile tremendous speeds 
were reached. It  is  estimated that the cars traveled 
up to 160  kilometers ( 100 miles ) an hour.  The Dar­
racq cars were the favorites of the day, and it is to 
them that the v ictory fell in the voiturette class, as 
well as in the class for the heavy cars. 

Mile, Standing Start. 

A.-Motor Bicycles.-1, Olieslagers ( Minerva ) ,  
59 2-5s_ ( world's record ) ;  2, Seguy ( Griffon ) ,  
1m. 6 2-5s. ; 3 ,  Coppin ( Red Star ) ,  1m.  1 6  2-5s_ 

B.-Motor Cycles.-:-1, Rigal ( Buchet ) , 1m. 
16  1-5s. ; 2, Pillette ( De Dion-Bouton ) ,  1m. 
18s_  

C .-Voiturettes.-1, E dmond ( Darracq ) ,  
1m. 1 4-5s. ( world's record ) .  

D.-Light Cars.-1, Hanriot ( Bayard ) ,  
56s .  ( world's record ) _  

E .-Cars.-1, Baras ( Darracq ) ,  48  3-5s.  
( world's record ; 2 ,  Rigolly ( Gobron-BrillHi ) ,  
5 0  1-5s. ; 3 , Le Blon ( Hotchkiss ) ,  1m_  22s.  

Touring Gars_ 

A. ( chassis of less than 4,000 francs ) .-
1, Gachet ( Boyer ) ,  2m. 4 3-5s.  

B. ( less than 6,000 francs ) .-1, Fischer 
( Vivinus ) ,  1m. 27 3-5s_ ; 2 ,  Gabreau ( Boyer ) , 
1m. 34 4-5s. ; 3, De Liedekerke ( Vivinus ) ,  
1m. 3 7  2-5s_ 

C_  ( less than 10,000 francs ) .-1, Landrin 
( Serpol let ) , 1m. 30s . ; 2 ,  D e  Breyne ( Dar­
racq ) , 1m_ 33 3-5s. ; 3 ,  Poncelet ( Vivinus ) ,  
1m. 37s.  

D_  ( less than 15,000 francs ) .-1, Laminne 
( Rochet-Schneider ) , 1m.  18s . ; 2 ,  Finet 
C Rochet-Schneider ) ,  1m. 19  3-5s. ; 3, Gregor­
ius ( Rochet-Schneider ) , 1m. 23 2-5s. 

E .  ( less than 20,000 francs ) .-l, Gaste 
( Automotrice ) ,  1m_ 47  2-5s. ; 2 ,  Mahieu ( Au­
tomotrice ) ,  1m_ 58 1-5s. ; 3 ,  Cordonnier 
( Mors ) ,  2m. 12s. 

F_ ( less than 3 0,000 francs ) .-1, Delesalle 
( C. G_ V. ) ,  1m_ 40  4-5s_ 

G. ( more than 30,000 francs ) .-l, De Ca­
ters ( Mercedes ) ,  1m. 3-5s. ; 2 ,  De  Jochems 
( Mercedes ) ,  1m. 1 0  3-5s.  

The Flying Kilometer_ 

( 1 ,000 Kilos_ CIass ) .-l, Rigolly ( Gobron-Brillie ) ,  
21 3-5s . ; 2 ,  Baras ( Darracq ) ,  22s_ ; 3 ,  Le Blon ( Hotch­
[( iss ) ,  25 1-5s. 

( Light Cars . ) -1, Hanriot ( Bayard ) ,  26 4-5s. 
Voiturettes.-1 , Edmond ( Darracq ) ,  30 2-5s. 
Motor Tricycles.-l , Rigal ( Buchet ) ,  12m_ 35 2-5s. 

He finished by pushing his machine. 
Motor Bicycles_-1, Seguy ( Griffon l .  36 2-5s. ; 2 ,  Cop­

pin ( Red Star ) , 40 4-5s. ; 3 ,  Rene ( Red Star ) , 45  3-5s.  
Tourists' Section. 

Chassis less than £ 240.-1, Gabreau ( Boyer ) ,  49  
3-5s. ; 2 ,  Fischer ( Vivinus ) ,  50s . ; 3 ,  Trentelivres ( Vi­
vinus ) ,  5 0 4-5s. 

Chassis less than £ 400 .-1, Landrin ( SerpoUet) , 
40 2-:;s_ ; 2, HornbaCk ( Vivinus, ), 49s . ; 3, Poncelot ( Vi­
vinus ) ,  49 4-5s.  

Chassis less than £ 800.-1, Devil le  ( Serpollet ) , 
40 3-5s. ; 2, Mulders ( Fiat ) ,  44 2-5s. ; 3, Cordonnier 
( Mol'S ) ,  46  1-5s. 

Chassis less than £ 1 ,200.-Delesall e  ( C. G. V. ) ,  50s.  

Copyright 1904 b y  Loui<iana Purchase Exp. Co. 

1 1 5 
THE OLDEST KNOWN INHABITANT 011' THE GLOBE_ 

BY THE ST. LOUIS CORRESPONDENT OJ!' THE SCIENTIFIC AMERICA N .  
Several years ago, when the son-in-law of Karl Hag­

enbeck, the animal trainer, was looking for interesting 
specimens, he learned of the existence on the islancl 
of Seychelles, off the coast of Madagascar, of a giant 
tortoise, that was celebrated among the natives not 
merely for its great size-it weighs 970 pounds-but 
for the fact that there was documentary evidence th::t 

it had been living on tl10 
earth for over 150  years 
and probable evidence that 
it was from 100 to 1 5 0  
years older than that. 
After careful investiga­
tion, he was satisfied of 
the truth of the state­
ment, and set about to se­
cure the loan of this ani­
mal ( which, by the way, 
is  held in the highest es­
teem and respect on the 
island ) ,  for eXhibition at 
the St. Louis World's  
Fair. Not until  the strong­
est assurances were made 
that the venerable curios­
ity would be returned to 
the Seychelles did the na­
tive population consent to 
part with him for his long 

vacation. We are informed by Mr. Hagenbeck that 
when the tortoise reached this country, it was found 
that a tiny palm tree was growing from the back of 
the creature. The tortoise loves the mud, and it is 
eyident that soil was washed into a deep scar on his 
back and that the seeds of  the palm, mixed with the 
earth, took root and the tiny growth had thrived in 
its portable field_ 

The tortoise i s  th e longest-l ived animal, exceeding 
even the elephant, which frequently exceeds one hun­
clrd years of l ife. The fact that 150 years ago the 
Seychelle natives began to take particular pride in this 
tortoise because of its age makes it certain that it 
must have been at least one hundred years of age at 
that time. This is  borne out by the condition of the 
shell , which is a guide to determining the age. Fur­
ther evidence is its most abnormal size. 

It  possesses extraordinary l ifting strength. 
While it was in its heavy cage at the World's Fair 
express office, it became impatient, and proceeded to 
break its way out. It  smashed the heavy 2 by 8 inch 

timbers with ease. The accompanying snap­
shot shows two chil dren taking a novel ride 
upon the back of this giant sea. monster. 

.. . . . ..  
At Chu-Yung, in Mongplia, exists a won­

derful set of inscriptions, recal l ing the Ros­
setta stone of Egypt. I t  was found on the 
marble archway which was erected in 1345 .  
The arch is of white marble fash ioned to  
form a ceiling of three plain surf:1Ces, on 
which Buddhistic figures are carved in re­
lief. The walls  are covered with simil:u 
carvings, and with inscriptions in six la:l­
guages. Five of the languages are Sanskrit, 
Chinese, Tibetan, Mongol, and Uigur respec­
tively ; the origin of the sixth remains un­
known. It  was considered at first to be 
Juchen ,  the national script of the Chin, or 
Gol d Dynasty, who followed the Kitans as 
the dominant power in North China in the 
early part of the twelfth century, but the 
few specimens of Juchen writing extant did 
not coincide with it. Dr. S _  W. Bushell, 
the physician of the British Legation at 
Peking, however, has identified the sixth 
language as a Tangut script, of  which few 
specimens are existent. This writing was 
adopted in 1036  by Yuan Hao, the founder 
of. the Tangut kingdom, and was apparently 
modeled on the l ines of the antique C hinese 
official script. The Chu-Yung Kuan g'l,te­
way and a stone stele in a Buddh ist mon­
astery are the only two considerable exam­
ples of the Tangut script which are lmown 
to exist. 

The interesting part of the Ostend meet­
ing from a racing point of view came to an 
end with the flying kilometer, which took 
place between Ostend and the bridge of 
Snaaskerke. The principal event was the 

GIANT TORTOISE WHO WEIGHS 970 LBS, AND IS REPUTED TO BE 300 
YEARS OLD. HE CAN EASILY CARRY TWO FULL·GROWN MEN. 

The scenic tunnel, under the Horseshoe 
Falls of  Niagara, which has just been com­
pleted, was undertaken for the Niagara 
Falls Queen Victoria Park Commission in 

last round of the struggle between Rigolly and Baras, 
who were so close together in the other speed competi­
tions. There were, indeed, only three competitors in 
the heavy-car class, Le Blon on a Hotchkiss being the 
third_ In point of view of speed the Ostend race wipes 
out all existing records, and the victory . of  Rigolly, 
who covered the flying kilometer in 21 3-5 sec. at 
a speed of 166  kilometers, 666  meters an hour ( that 
i� to say, 103112 miles per hour ) llpsets aU calculations 

Chassis more than £ 1,200 .-1, De Caters (Mercedes) ,  
30s. ; 2, D e  Jochems ( Mercedes ) ,  35s _  

.. ' . .. 
Copper smelting was attempted in this country as 

early as 1650, but the real inception of the industry 
dates from 1845,  when Lake copper first appeared on 
the market. In the l atter year, also, smelting works 
were erected at Boston an d Baltimore to treat ores 
imported from Chile and Cuba. 

order to provide a perfectly safe view of the 
cataract from below. A shaft was sunk 127 feet and 
from this a tunnel was constructed, curving out under 
the Horseshoe Falls  800 feet_ From this lateral s were 
run into the gorge, where large observation-rooms will 
be constructed of glass where tourists can sit in easy 
chairs and look out. A large electric elevator has 
been put into the shaft, and from the bottom a large 
board walk has been constructed to the mouths of the 
various tunnels. 
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RECENTLY PATEN TED INVENTIONS. 

OC I ntere..t t o  Farlners. 

LOADING D FJ V I C E.-.T. P. FoS'rFllt, I,ondon, 

Ohio. Al though capable of many uses this 

device may be described as applied t o  the 

loading of corn on wagons. I n  many parts 

corn after husking i s  thrown o n  the ground 

and when the wagons come along t o  receive 

i t  has t o  be picked up by hand and thrown 

over the sides of the wagon. The object is 

to do away with this laborious, slow process. 

rrhis i s  acromplislwd by means of an improved 

device designed to be applied t o  a wagon and 

to be used with sacks for holding corn or 

other material .  

OC General Interest. 

PUZZLI-C.-l\L N. STRICKLAND, Galveston, 

Texas. In this patent the invention pel'lai�S 

to improvements in puzzles of that class III 
which the rol l ing device is to be moved from 

the starting-point to a finishing-point, there be­

inry barriers 01' obstacles to the m ovement of 

th� rolling device. '1'he obj ect is to provide a 

puzzle that w i l l  be diffic u l t  to solve and prove 

entertaining. 

Q U O IN.-"'. V. CUOCKlD1'1', Corsi cana, Texa
.
s. 

'1'11e inven tion relates t o  imp rovements In 

quoins for locking type-for m s ; and th
,
e obj�ct 

is to provide bearing-plates in connectIOn 
.
"'

.
'tl1 

the wedges so connected that by the sl ldIng 

mo\'ement of the wedges the p lates w i l l  be 

spread apart without lengthwise movement, 

thus preventing any movement or displacement 

of the type, as sometimes happen s when a 

'wedge engages directly therewith. 

VFJ�'l'I LATOR F O R  HATS, ETC.-J. P. 

l\IAuTIN, Ogden, THah. I n  this instance the 

invention refers to ventilators,  and more par­

ticularly to those adapted for app l i cation 
.
to 

hats or such structures a s  tents.  I t s  prIn­

cipal objects are to provide such a device wh�c h  

while easy to apply w i l l  provide an effectIVe 

and readi ly-contl'Ollable supply of fresh air 

and simultaneously remove that heated o r  viti­

a ted. 

CABIN ET.-��. KR01T, New York, N .  Y. 
l\lore especially this invention relates to cab­

in"ts adapted for the storing of suc h  cylindri­

cal objects as phonograph re('ords.  These rec­

ords being of wax are fragile and must be pre­

served with considerab l e  care, and when many 

are t o  be provided for i t  becomes a m atter of 

difficulty to do this and at the same time have 

them acceHsible for ready selection. rrll i s  cab­

inet obviates these difficulties.  

SNATCH-BLOCK,--J. FJ. G rr,cIIlUs'r, South­

bend, WasIl. I n  this patent the invention has 

l'cferenee to snatch-bloeks, and more particu­

larly to those designed for w;;e in logging. I t s  

p rincipal ohjects ar(:� t o  provide sHch a device 

which wil l  be both light and strong and whieh 

wil l  prevent the coacting cable from fouling 01' 

s training the shell of the block. 

SAP-SPOUT A N D  C O VE IL-G. If.  GItnnr, 

Hutland, V t .  The inventor provides a spout 

and cover for the bucket into which sa'p runs 

fronl the spout,  the * arrangement heing such 

that the spout insHres free flow of sap from 

the bore, and · the c over riRPs sufficiently o n  tip­

ping the bucket to allow of emptying i t  with­

a lit removal from the supporting-hook and 

withoHt the operator being required to manipu­

late tlw covel', and the cover protects conten t s  

a g a i n s t  r a i n ,  s n o w ,  leaves, and the l i k e ,  a n d  

is  firmly supported from the s p o u t  and c a n  

bl> readily swung into o p e n  position t o  a l l o w  

of inspeeiion, a n d  is  not l i a b l e  to be detached 

by strong gusts of wind. 

rrABL)jJ.-F·. G .  DYFJR, I�astport,  1\Iaine. r.l'o 
accomplish using this table as a card or similar 
table 01 '  which may be so adjusted a s  to form 
the moving part of a self-wai l ing dining­
tahle, the inventor provides a base and a top 
with a cc>lumn removably conneeted t o  each, 
the top and base being capable of direct 
rotatable connection. 'Yith this equipment the 
table may be assembled in the usual m anner 
and used as a table propel', 01' the column re­
moved from base and top directly j oined, where­
upon base and top may be placed in center of 
dining-table to form a self-waite r  therefor. 

SIMT-PRO'1'ECTO H  FOR C Il I LDHEN ' S  
ll H A  'YI'RS.-DoItO'J'HY B .  C HAMBFlHLAI N ,  Fort 
D .  A .  Russel l ,  Wyoming. The object of the in­
vention i s  to p rovide an inexpensive shield of 
combined waterproof and warm flbrous ma­
terial that i s  neat in appearance, readily at­
tached upon or removed from the drawers, 
which affords perfect protec tion from damp­
ness when sitting upon wet grass or ground, 
which will not in tedere with other underwear 
or the outer dress, ,vi I I  remain inyi sible,  and 
that at a l l  times permits utmost freedom for 
the weare r ' s  l o w e r  l i mbs,  

GAGE.�Ir. S .  CLHtDTNBR-, Amsterdam, N .  Y. 
In this pa tent the in vention has reference to 
measuring instrnments ; ancl its objec t i s  the 
provision of a new fi n d  improved gage, more 
especially design�d for conveniently and 
quickly determining the sizes of twist-dril ls  
and other objeets,  and to gage wires and the 
like. 

HAMFJ-FAS'1'ENER,- S .  '1'.  MAHLFl'I"I'lD , Buf-

together, the lever being p ruvlded with a 
latch to hold the hook members in the locked 
position. 

V I O L I N.-J. D. LOPPFlC'l'l'IEN, Orange, Cal. 

In this patent the invention relates t o  stringed 

musical instruments-such as violins,  cellos,  

and the like -having strings p layed o n  by the 

use o f  a bow. The object i s  to provide a vio­

l in arranged to insure the produc tion of a ful l ,  

harmonious tone when t h e  strings a r e  sounded 

by the bow. 

Hydraulics. 

H YDHAULIC PHE SS.-E. CROWlD, Bi rch­

holm, Bushey Wood, Totley Hise, Sheffield, 
England. This invention relates t o  means used 
for forging and other p lll'poses-such a s  bend­
ing and tCEting armor-plates, flanging, and the 
like ; and its  objec ts are to enable valves con­
trol ling prESS action to be worked directly and 
promptly by hand without necessity of using 
auxiliary hydraulic  01' other fluid-pressure in· 
dependent of that whereby the p ress-head itself 
is  operated, and to enable the speed of descent 
of the head on t o  the work to be regulated at 
w i l l  and the head arrested at any point i n  
descent. I t  i s  a n  improvement on the inven­
tion for whiCh )11'. Crowe made previous ap­
pli cation for Letters Patent. 

llIachines and Mechanical Devices. 

C O M Plt g S SOH.-I.  (;AItLI>JH, Denver, C o l .  
1\11'. C a r l i e r ' s  invention has reference t o  im� 
provem(�nts in comprc8s01'S and has pal:ticular 
application to a device of this character for 
eompreRsing air through tIH� agency of a liquid 
or fluid. One of the principal objects i s  to 
construct a compressor which shall be ex­

ceedingly simple in its construction, positive in 

its operation, and capable of withstanding a 
maximum amount of Weal' and tear. 

H I VET-MAK I N G  MACTI I N K--C. W .  RICH­

ARDS, C leveland, Ohio.  I n  this patent the in­

vention relates t o  a machine for automatically 

forming headed rivets from a c ontinuous bar 

of iron, and one of the leading features of the 

invention lies i n  the p rovision of a stationary 

r i ve t-head die and a m o ving p l unger which 

opera tes toward and from the die, carrying 

lhe r ivet-blank to the die and withdrawing the 

rivet upon the completion of the formation 
thereof. 

I C E -CUTT I N O  MACII I N K-H. l\10WEItY, 

Hot Sp rings, Ark. :111', Mowery's objed i s  to 
p rovide an i mproved c n t t i ng-machinc n10rc e spe­
cially designed for cutting bloeks of iee into 
small piec"s for use in hotels and other estab­
lishments and arranged to alI o w  convenient 
and quick handling of the block during the 
cutting operation. 

lIIA C H I N I, FOR MAKI�G C I GARE'l'TE­
'r C B g S .-J. C. IIANSlDN-ELL1",LL\DlElt, 99 I sted­
gade , Copenhagen, Denmark. rrhe invcntor 
aims to avoid intermediate stages b e tween the 
tube-making and tube-flll ing device, which is  
obtained by making the fl l l ing device movable 
upward 01' sidewise and capable of placing the 
tube simultaneously with the folding of the 
paper direct o n  to the outlet-spout of the fi lling 
device. Means are provided to leave the paper 
tube free on the spout. 'rhe tube i s  fllled and 

removed, and the tube-making device i s  moved 

back to flrst position ready for the next cigar 

ette.  This arrangement may be used for tubes 

whose edges are connected by folding, a s  well 
a s  those stuck by an agglutinant. 

RI�VOLVING-HOOK S E W I N G-MA C H I N E . -
1' .  A N S CHc'l'Z, X e w  Y o r k ,  N .  Y. T h e  object 
of the invention is  to provide a rQvol ving'-hook 
sewing-machine which is  simple and durable in 
con s t ruetion, very effeetivE' in oppration, and 
a rranged to insure the formation of a uniform 
l ock-stitch in a simple manner without danger 
of m i ssing stitches. 

S T JUJET-CLEANFJR.-.T. .J. S MITH, Joliet,  
Ill .  I n  this case the pUI'pose i s  t o  p rovide a 
cleaner a rranged to free the street of a l l  dirt,  
litter, and the l ike, by the use of jets of water 
under p ressure and directed in such manner as 
t o  wash the dirt,  etc. , into a curb or gutter, 
from which i t  can readily flow to the sewer 01' 
other p l ace of discharge, 01'  can be gathered in 
heaps, if desired. 

l\lULTI I'LFJ-SPINDLI� B O H I N G-MACH I :'\i E .  
-C. SE YMOUR, Defiance, Ohio. 1\11'. Seymour's  
object i s  to provide a multiple-spindle boring­
m a chine arranged to permit a convenient ad­
j u stment of the boring-tools relative to the 
'work, t� bore a number of holes simultaneously 
and i n  a desired predetermined order, and to 
allow adjustment of the work-carrying table 
relative to the boring-too l s  to bore holes of a 
desired depth without varying the throw of the 
work-carrying table. 

PLAI TI N G  AT'l'AC II MEN'1' F O H  S E W I � G ­
MAC I I I N g S.-O. HICKE" MAC'lN, New York, 
N .  Y.  In carrying ont the present improYG­
ment the inventor has in view the construction 
of an attachment whleh shall feed t o  the 
needlc o r  sewing nlachani sln of the m achine a 
strip 01' tape of suitable material and shall 
automatically form the same into plaits or 
ruffles,  the pn�sE'nt invpntion being especially 
designed for the making of plaits of the char­
acter commonly known as I ' box-plaits." 

D R I VI N G  D E V I C l�' fj'O R  :\l U S I C - S H E}jjTS.  
falo, N.  Y. Mr. lUarlette'H  invention belongs to - H ,  IUlDYER, New York, N ,  y, I n  this patent 
that class of fasteners in which there are two the invention relates to automatic piano-play­
hook members adapted t o  he connected t o  the ers and like musical instruments ; and its ob­
loop s  at the lower ends of the hames and a jN:t is  to p rovide a new and improved driving 
1ever connected to these hook members. so devic(� for the musi c-sheet of a musical instrn­
that when the level' is  turned, i t  wi l l  draw ment a rrang'ed to insure a uniform even t1'aYel 
the hook members and the ends of the hames of the sheet i n  a very simple m anner. 

J1'YPE-vYHITING MACII INK-J. D. 'VIIITIO, often injur('(l .  rrhe invention overcomes tllcse 
[iO C lallricarde Gardens, I .. ondon, England. 
The objects of Mr. White are to provide a ma­
chine in which as character after character is  
struc k the printing passes along from left  to 
right without corresponding lateral movement 
of the types o r  converse lateral m OYement of 
the paper, and in whiCh, a s  the charaeh�rs are 
printed in continuous SuccE'ssion, line after line 
is  p rinted i n  sequence, the new line commencing 
after the previous one i s  completed, withou t 
speci a l  movement 01' attention of the operator,  
l!'or this p u rpose he uses,  combined with other 
mechanism,  a type-cylinder and hammer-cylin­
der resembling those desc ribed in h i s  former 
United States patent. 

MAC H I N E  F O R  MAKI�G V I-J GI,JTABLE 
H A IR-W. HAN SON, Fort :\lyel's, Fla.  Mr. 
Hanson's invention pertains to improvements 
i n  machines for m aking vegetable hair,  the ob­
ject being to p rovide a machine of this char­
acter by means of which the product may be 
rapidly formed from the fans of certain kinds 
of palm 0 1'  pal metto which grow w i l d  and in 
vast abundance i n  Florida and e l sewhere. 

TRAN S M I TT I N G  l\mCII A � H D1.-.T. .T. Koo­
MAN, New York, N .  Y. I n  this p atent the i m ­
p rovement refer s  to a gearing \v h i c h  may b p  
u s e d  for t h e  mechanical  transmission of power 
for all purposes. I t  is  not l i m ited i n  its ap­
pl ication, a s  the invention may be applied to 
bicyc les,  engines,  manual powers, and for any 
othe r purpose requiring the mechanical  trans-
mi ssion of motion. 

lUedical Devices. 

DEN'1'AL DUCT APl'LIANCE.-F. P. AB­
BOT']" New York, N .  Y.  The inventor employs a 
cushion-pad to the interior of the m outh over 
the sublingual ducts, through which saliYa is  
supplied,  the pad associated with mcanH for 
pressing it in place, so as to choke off the 
sal iva flow. The pressure device employed 
contemplates a form of compress which llaR a 
rest to be applied to the jaw in a posi tiun to 
co-operate with the m o u th-pad, and this COlll­
press also includes means by which the parts 
may be operated quickly and to secun. nieNJ' 
and accuracy, to the end that the appliance 
may be used w i thout hurting the patient and 
quickly dismounted a s  the n eeds of senice 
require. 

APPAHA'1' TJ S  �'O R  r-lEATING A I R.-F. T. 
BItFlNN>JR, Quincy, I l l .  One of the p rincip a l  
ohjects of the invention is  to provide an a p ­
paratus through the medium of which a i l' lllay 
be readi ly, easily, and quickly heated and con­
ducted in puffs o r  jets to the m i ddle ear for 
the treatment of the auricular nerves. The 
apparatus is conven iently m anipulated, occu­
pies little space, and may be manufactured at 
l i  ttle expense. 

Railways and Their Accessol"ies. 

CAH-BL'MPER.-K MOIL'N, Charleston, W .  
Va. T h e  c h i e f  object i n  this c a s e  i s  to p r o ­
vide bumpers w h i e h  ,v i l l  remain engaged when 
cars are moved from the rear and are passing 
around a curve, in which case under e{�rtain 
conditions-as, when a series of cars are loaded 
or train very long�a strong lateral pressure 
i s  applied and there i s  extre m e  danger of de­
railment of one o r  more cars. Eaeh car at 
opposite ends i s  p rovided with bumpers of 
different construction, corresponding with 
bumpers of other cars, so that they are adapted 
to engage and lock. 

CAR-Dli�lP.-E. '\lORAN, Charleston, "-. Va. 
Mr. Moran's object i s  to provide a dump for 
mining-cars, same incl uding track running from 
the mine a t  down grade to the dump p ropel' 
and return-track from dump t o  mine also down 
grade. A car leaving a mine runs by gravity 
to the dump, contents are di scharged and re­
turns by gravity. '1'he dump i s  so constructed 
that i t  is  held norm a l l y  elevated o r  at  rearward 
inclination and depressed by loaded car,  anti 
when the latter's contents are discharged tlh� 
dump i s  automatically raised, so that the car 
runs back o ff  the same by gravity, and passes 
on t o  the return-track. 

METHOD O F  AND :\iEANS F O H  EN­
ABLT�G BHAKES T O  Bg APl'Lmn TO O It 
RFJTRACTED Irl{OM I,JITH I� R  S I D E  01,' 
HAIL"'A Y-YJ�II T C L E S.-F. W. (jAS"IEU, 2 
Victoria S treet, Petersburg', S. Australia,  Aus­
tralia. Th is inv(mtion relates t o  a method of 
and m eans for the appli<:ation o r  retraction of 
independent 0 1'  hand brakes from either side of 
a rai lway-vehklp,  the e special ohject being to 
enable the app lica tion or retrncLion of the 
brakes to be accomplished without any risk 
by a person walking along on either side of the 
train. 

disadvantages. 

Pertaining to Vehicles. 

T I L'l'I N G  AT'1'ACH11Ec-.i T F O t{ V m l ICLg-
TorS.-D. \Y. LEONARD , neal' Hul'll , Wash. In 
this instance the object is  to provide an aL� 
tachment for the foldable tops of vphieles that 
may be readily applied thereto and which af­
fords convenient and reliable means for in­
stan tly raising or lowering the foldable top, 
and when the top is quickly lowered cushions 
its descent so as to p revent jar and injury to 
the prop-braces, bows, 0 1'  other top parts. 

T IIt K C L\'�lP.---P. E'. S CHAF1,'FlR, Philadel­
phia, I'll , In this patent the inv"ntion con­
sists in certain novpl e onstl'lw t ions and com­
binations of parts ' and the object Mr. Schaffer 
has in view i s  td impl'ov" and simpliC y  that 
partieular type of tire-damp llHed for secUl'­
ing pneumatic o r  solid tires on the felly of an 
ordinary vehic le-whee l .  

De si:.!ns. 

D E S I G N  FOn O I L-CLOTH.-A, B. B llCH­
ANA::-.T,  Peekski l l ,  N .  Y. ::\lr. nuehanan has in­
vented four n{�w original c1esign 8  fOl' oi l -doth.  
The patterns arc l' iehly varied and form a 
plpu sing orname n t a l  departure f r o m  the styles 
now i n  vogue, 

NO'l'Fl .-Copies of any of these patents w i l l  
be furnished b y  lIlunn & C o .  f o r  t e n  cents each . 
Please state the name of the patentee, title o f  
the inYen tion , a n d  d a t e  of the paper. 

Busin�ss and P�rsQnal Wants. 
READ THIS COLUMN CARKb'ULLY,-You 

will find inquiries for certain classes of articles 
numbered in conRPcutive order. If you manu· 
facture these �!'()()ds writ,p us at once and we will 
send you the llame and address o f  t h e  party desir­
ing- the i llformation. iu every (>a�e it is neces­
�ar}r to give tbe n u ulber o :f  tlte inquiry . 

1lI lJ N N  &; CO. 

Marme 1:011 vVorks, Cblcaa-o. Catalogue free. 
I n q u i r y  N o .  ;) � 5 6 . -For m anufacturers of armor cloth or bullet-proof eloth. 

AU'l'os.-Duryea Power Co. , Reading, Pa. 

I n q u i r y  No. 4)857. -For manufacturers of alumi­
llum signs. 

. .  C. S." Metal Polish. Indianapolis. f'.amples free. 

I n q u i "rv No. !)i 85 �. -}for manu facturers of tailors' 
cement for clot hing. 

Pprforated Metals, Harrington & King Perforating 
Co. , Chicag·o. 

Inqu iry No. :J'S59 .-1?or manufacturers of cor,"et laces. 

F'OR SA LE.-Patents 011 coJI apsib l e  u m brel la .  
1125, Omaha, Neb. 

Box 

l n q u i n' No. a�60.--�'or manufacturers of match . 
making machinery. 

If it is a paper tube we can snpply it .  fl'extile 'rube 
Com pany, Fall River, Mass. 

I n Q u i r:F No. ';}S61 .-lfor the address of tbe manu. 
facturers of the Clow hydrant. 

SawmiJl  machinery and outfits manufactured by the 
Lane Mfg. Co . .  Box la, Montpelier. vt.  

I n q u i ry N o .  5S62. -- For maken� of yard (not fi re) 
hydrants with 1 and 2-inch in1ets awl outl ets. 

If yon wish to buy patent s on inventions or sel l 
them, write Chas. A. Scott, 340 Cutler BUilding, Roch­
ester, N. Y. 

I n q u i r y  N o . 5�63 .-For makers of rubber staID!) 
supplies and outfits. 

. 

Manufacturers of patent articles, dies, m etal stamp_ 
ing, screw machine work, hardware speCialties, m achin. 
ery and tools. Quactriga Manufacturing Company, 18 
South Canal Street. Chicago. 

dr���gU����.
S o .  a8fj4..-For makers of  m achinery for 

'1'he celebrated \ 0  Horns by-Akroyd " Patent Safety oil 
B�ngine is b uilt by the De .La V ergne Machine Company 

Foot of l1Jast 13Sth Street, Xew York. 
I n quiry N o .  '!)�6!i . -For a machine simi lar to a carpet sweeper l o r  talring up the dust. 
'Ve manufacture anything in metal. Patented arti­

cles, metal stamping, dies, screw m ach. work. etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 

I n fn.iry N o .  !i�66 .-For hand power or power 
washing boxes lor extracting gold from sand. 

Patent ed inventions of brass, bronze, composition or 
alurninu m  construction p laced on m arkot. \Vrite to 
American Brass ]!'oundry Co. ,  H yde Park, Mass. 

Ju q u i t·y No. 5 � ti 1 . -lfor m akers of cubeb or cin 11amon Cigarettes. 
J IHl nil'Y K o .  a�68.-For 

cuspidors. 
I n (l u i!'y No. 5S6!J .-li'or 

plants. 

makers of earthenware 

makers of artificial ice 

RETURN - TICK��[' - VOUCHEH ENVl!JLO P. CJ���:I!�d S��Pl��70.-�'or makers of tattooing ma o 

-C. J. S WANK-, Oakland, Kan. )11'.  Swank's I U Q u i r y  No. 5S" 1 . -li�or t h e  addreRs of the I '  Nia. 
invention relates particularly to i m provelnen t ;.; gara " Hydraulic Ram ..\ianufacturing Company. 
in envelops for sealing vouehers ocsigned a s  a I n(lu i ry No. �) 8 7 :!.-For mallufacturers of steam 
means for securing the iRRllC  o f  a retnrn-trip turbine engines. 
railway-ticket. The object of the improvement bl�l�������'J�li��; ����i3a";-�'�C: n�ed

n
Yl�

a
�i��[�g �'�Ol��l:)� is to p rovide an envelop particularly adapted stone buildings. 

for incasing the voucher. l !' q u i ry No. tlS7<j .-For makers of b uffers, or pol-
MAIL-POFCn ATTACII 1HJ N T.-"'. D .  MIL- ishmg wheels, for silverware. 

LEU, Saco, l\lont. 'I'lle p urpORe of the invcll- b.!�kqf��}�h���<1;j:;;�����ra�jes�\�h�\�11h!��h!�f�;�� tion is to render more certain the catching of fibOll1der have beeome worn and cause the wbeel to 
a mail -pouch by the arm o r  a rnoving tnlill rattle. 
and the catching of the d(-d i vpred pouch by the . .  :(Vr{;1'���1�0�;eJ�����tl���r1{��;

e
��nUfacturers of the 

arm of the mail cranp. With apparatus now 
ordinarily used, should the a nn of the moving pa�;��Ui ry N o. �j�"7'.- li'or mnkers of J u m i n o u s  
train strike thp ponch at a n .y  point {)xcepting 

I n q u iry N o . 5�7S�-For the manufacturers of a apprOximately the middle thprpof the arm fails  d inner kettle tbat is heated by aeetylene gas. 
to sec urely engage the pouch and the latter iH  h1(l u h ' v  1\"0. ;) S7 9 .-I'�or the m anufacturers of a 
frequently not canght by the i rain, and when ����b�i �;sUtl�iCp�furt� �h�\/���gef��uJ

i�
�irn�y 

p�r
e 

thrown from the train it is jarred and contellts '  poses. 
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Names and Address must accompany all letters or 
no attention will be paiil tlwn·>.to. This is for 
our information and not for puulication. 

References to former articles or aIH;wers should �ive 
date of paper and page or number of questIOn. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will b(>ur in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article .not adv�r­
tised in our columns ,\'ill be furnIshed WIth 
addresses of houses manufacturing or carrying 
the sam-e. 

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

Scientific AmericEI.n Supplements referred to may be 
had at the office. Price 10 cents eacb. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or lalJp] ed. 

( 9 441 ) G. C.  asks : 1. Is  there any 
purely geometrieal me thod for c onstrllcting a 

line equal to one-quarter a given c i l'cumferenee "t 
A. A line eqnal 1 0  t h e  quarter o f  a circum­

ference ('annat be exactly determined by geo­

met1'ieal methods. Appruximatdy ,  t h e  quarter 

circumference i s  equal to O.7S:i4 times the 

diameter. :l.  What is the function of the 

globe o n  an open arc lamp ' !  A .  '1'he globe on 

a n  open arc lamp i s  useful in catching the 

pieces of hot carbon whieh are frequently pro­

jected from the lamp, and which have been the 

call se of fires. It  also p reven t s  t h e  w i n d  from 

blowing the arc.  3. Why does a bicycle stand 

up more eaHiIy when moving than when still 'f 
A. A moving body tends to main tain the plane 

of its  molion.  For this reason a flat p late can 

be thl'o\vn and made to glide t h rough the a i r  a 

long distance, and a stone may be made t o  

s e a l e  a l o n g  the surfaee o[ water. A bicycle 

stands up while in motion for the same reason. 

The larger the wheel, the firmer it stands. 

'l'hose who rode the o l d  high whe e l s  say that 

they were much more rigid against tipping over 

sideways than the lower whe,'ls in lise at the 

present time. 4 .  What would occur in the 

water column of a siphon if all atmospheric 

p ressure were suddenly removed 'l A .  H the 

preS811 1'e of the a tmoRphere were removed, 

wa tel' could not be raised in a siphon or a lift­

ing snction pump. If a siphon were running 

and tlte ail' pressure were sudden l y  removed, 

the water wonld suddenly drop out of both 

legs, the stream breaking at the lop and fal l ing 

down both sides. G.  ])oes not a voltaic current 

consist of two opposite charges fiowing in 

opposite directions in the same wire at ihe 

same time, jnst like the charges of a lightning 

stroke ', A.  No one knows in which direction 

the vultaie c u rrent flows through a w i re.  It 

may flow from what we call pins to minus, or 

in the opposite direction. I t  i s  a conventional 
matter to say that lhe current flows from plus 
to m inus. I t  eann o t  fl o w  b o t h  w a y s  a t  once, 
since that would make the cnrrent similar to 
an a lternating current. G .  Could a person de­
flect an appreeiable portion o r  a street-car cur­
rent by placing the ends of a thick copper wire 
a t  different points on a rail '! I f  not,  why '! A.  
�o apprec iable portion of a s treet-cal' current 
would be deflpcted t l H ongh a wire p laced on 
differen t pOl' tions of a stteet-cal' rail ,  because 
the resistance of  the wire would p robably be 
great",· than that of the rail  between the ends 
of the wire.  7 .  If one should take a compound 
bar made of fi\ � e  metals of differen t conductivi� 
ties for �oLlnd, and giye it one tap upon the 
end, would he hear at the other end five sep· 

second l a w  of friction. I n  designing locomo­

lives,  it i s  the weight on the wheels which 

governs the number of wheels by its limit,  

wbich is about ;W,OO() pounds on each driving 

wheel i n  the heaviest engines, and varies to a s  
low as 7,000 p o u n d s  per driver. 'l'he addition 

of drive \vheels to an engine without adding 

to its weight, or transferring the weight un 

ihe truck to the added wheels ,  does not add to 

the tractive power of the locomo tive. 

( 9442 ) E. N. M. asks : Will you tell 
me how to make a pl'rmant steel magnet ·! 

have been looking o ver your catalogue, and I 

find nothing that en Jight<ms me on the snb­

ject '? A.  To obtain a good steel magnet, i t  i s  

necessary i n  the first  place t h a t  t h e  s t e e l  shal l  

b e  adapted t o  this p 1I l'pose. High tool steel i s  

usua l l y  specified f o r  permanent magnets, b u t  i f  

i t  contain a certain percentage of manganese it  

cannot be used.  S o m e  grades of cast steel ,  

m i l d  p l a t e  steel,  a n d  spring steel lake mag­

netism wel l ,  but do not retain it  well. Some 

p refer .Tessup · s  and others Stubs' steel. Select 

a close-grained rolled sleel,  heat i t  to a cherry 

red, and p lunge i t  into water o r  oil .  It  will  

be tempered glass hard. I f  put in edgewise, 

i t i s  less liable to be curved by unequal cooling. 
It i s  not necessary to temper the whole length 

of . the bar. If the two ends are hard. the 
,,(m t(,,· may be left soft. It i s  easier to temper 

the whole at  once. There are two modes of 

magnetizing a bar magnet. I f  you a l ready 
have a strong magnet, you may draw it along 

the bar from end to end, pull it  off, return in a 

c u rve to the place of beginning, an d pass i t  

along t h e  b a r  m any times. Do the same with 
the different sides of the bal'. '1'en t o  fifteen 
times on each side will be suflkient.  If  you 
have a dynamo or a good battery at hand, wind 
a coil o f  insulated copper wire with an open­
ing la rge enough to allow the bar to be passed 
freely through the coil, and pass the bar to 
and fro from end to end several times while 
the current is fiowing in the coil. For the 
c urrent of a vattery use Xo. 14 0 1'  No. 1 6  wire 

and 3 0  to 50 turns. For a dynamo current the 
same coil  may be used, i f  the coil i s  put in 
series with a lamp. It will be made too hot 
by the current i f  p u t  on short circuit. 

NEW BOOKS, E TC. 

DIE ELEKTRISCHE BtiuNEN UND EFFEKT­
BELEUCHTUNG. By Dr. Th. Weil. 
Vienna and Leipsic : A. Hartleben" s 
Verlag, 1904 .  1 6mo. ; pp. 256 .  Price 
$1 .25 .  

The vook deal s  w i t h  theatre stage i l lumin­
ation. The author has treated a very speci a l  
branch of electricity in an admirable m anner. 
'rhe subject i s  of growing impor tanc e ,  a n d  
e a c h  n e w  theatre i s  better t h a n  t h e  J a s t  a s  
regards t h e  electrical installation, We can 
recommend this book. 

AlIIERICAN METER PRACTICE. By Lyman 
C.  Reed. New York : McGraw Pub­
lishing Company, 1903 .  8vo . ; pp. 196 .  
Price  $ 2 .  

T h i s  book w i l l  b e  found useful both t o  the 
cen t r a l  station manager a n d  to the consumer 
of e lectricity. I t  describes the principles and 
methods of construction of typical  American 
meters, and contains, among others, cbapters on 
tbe "General �lanagement of the Meter De-
pal'tment" and on "Reading l\Ietel's ,"  chap ters 
of value to the two classes of men above men-
tioned, respective ly. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 
arate taps '? A .  '!'his 'llwstion is indefinite. If  August 2 ,  1 904 
a compound bar i s  m ade by putting five dif- A N D  E A C H B E A  R I N O T H A T  D A T E  
ferent metals together end to ,end, a blow given l See note at end of list about copies of these patents.] on one end would be transmitted through the 
hal" ,  passing wit h  di i'fe1'0nt velocities through 
1 he se\'eral metals,  and bu t one sound would 
be heard at the furtller end. If fi ve several 
hn rs be p laced side by side, and the ends of a l l  
be tapped a t  t h e  same momen t ,  the sound 
would travel through each with the proper 
velocity, and if tbe bars were long enough, 
these sounds would sepa r a t e  appreciably from 

AddreSSing machine, S. E. l,'arnham . . . . . •  766,233 
Advcrtisillg or  pkture exhilJiting appa-

ratus, M. L .  Frink . . . . . . . . . . . . . . . . .  . 
Arc extinguishing mea liS, R. l£. IIellmullu . 
Arm rest for books, etc. , A. E .  Van Call1IJ 
Article of manufacturt! aud making same, 

W. S .  Bucklin . . . . . . . . . . . . . . . . . . .  . . 
Astronomical apparatus, I,'. II. �laekellzie . 
Autographic register, A. Krauth . .  76ti, 2 6G to 
Autosled, C. Crisman . . . • . . . . . . . . . • . . • .  

766, 684 
766, 1 87 
766, 402 

pach other, and be heard as sepa rate sounds Daling press, It. P. ,,"'hite . . . . . . . . . . . . . .  . 

at the farther ends of the bars. tI .  'What is 
Baling press, H. J. Uhlenkott . . . . . . . . .  . 

766,167 
766,276 
766, 268 
766,672 
70(), H03 
76(),557 
766, 172 

1 b e  highest ratio of weight to slrength whieh 
ean he obtained in an elecLro-rnagn e t  'j A .  
'1"he highest ratio of weight to strength in an 
elect ro-magnet i s  obtained when the iron i s  
completely saturated with magnetism.  rrhe 
l i m i t  practically i s  reached when there arc 
140,000 lines of force per square inch of  polar 

Baud brake, 'V. N. Dufford . . . . . . . . .  , . .  
Bar slitting and stretching machine, J. 

F.  Golding . . . . . . . . . . . . . . . . . . . . . . . . . . •  766 , 1 80 
BalTf'l, etc . ,  closure. C. R. Westling . . . .  766,206 
Uath tub t':eat and toilet stand, comlJined, 

E. T. Brown . . . . . . . . . . . . . . . . . . .  , . . . .  766,320 
Batteriet':, apparatus for washing storage, 

J. P. Lough . . . . . . . . . . . . . . . . . . . . . . . . . .  766,365 
Rattery. See }3torag{� b • .l ttery. 
BNll'ing, self-oilillg, )j', Hachmann . . . . . . • •  766, 2 44 
Bpd, camp, G. A. Capl'oni . . . . . . . . . . . • . . . • 766,(J64 

sm!"ace. If,  however, by " strength" you mean ]led, crib, W. H.  Foswr . . . . . . . . . . . . . . . .  766,236 
l i f r- i ng power, the practical l imit  is reached at Bcd, folding, S. J .  Herrick . . . . . . . . . . . .  766, :349 Bedpost, G. Shuman . . " . . . . . . . . . . . . . . . . .  766, 536 
abou t 1:)0 pounds per square inch of polar S U l'- Beer undpt' prC'ssure, carrying through the 
faee. Though the l ifting power may be in- fermentation of bottom fermented, V. 

d L d I '  t h t f h 
Lapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 766,271 ('l"(�ase ucyon t lIS amOtlll , t e cos ° t e Belt o r  apron� ,vire, C. Swinscoe . . . . . . 766, 742 

stl'ength i s rnueh in excess of the c o s t  below Bicycl{� gl"al'ing, H.  F. Maynes . . . . . . . . . .  766,277 
satnration. The highest figure given by 

Billiard r('gister� electric, P. S . Hotch� kiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 353 
'1'hompson in his table is 2 3 0 . 8  pounds per Binder, loose leaf, I. �Tide . . . . . . . . . . . . .  766,H04 
sqnare inch of polar surface. 'Ye p r esume Boiler alarm, A .  Altmalln . . .  , . . . . . . . . . .  766,576 
considerable more has been l ifted, but we have 

Hoilpr flue cutting out, expanding, or bead-ing machine, C .  lD. Loetzer . . . . . . . . . .  766,713 
no data at hand above this pnint. D. Ifow does BoiIet· tube and flue scraper, C. J1]. LIn.vd . 76C,71 2 

I t '  . 
t t '  J dd" 

Book, card memorandum, T. �oble . . . . . .  766, 721 a ocomo lve gaIn rae lye po\ver )y a lng nook, pencil, A. H. Stow . . . . . . . . . . . . . . . . 7HG, ft"l 8 
mOl'e drive-wheels,  '''hen according to physics Root or shoe cleaner, W. S. White . . . . . . . . 7GG,7t'.4 
the friction is independent of the amount of �oo� or shoe. tread piece,;? A. H. Pratt . • . •  ,! 1J(!,��7 
snrface i n  contact ? A.  'f1he "friction of bodies I B�����l:' ������ha�ie,

C
·I�����.l� '& '  ·H·o·l�tol; : : f��;;l�� 

is directly proportIoned tOo the p ressnre n i s  Rottlp, non-refillahle, l\I. P. LRffittp . . . . . .  766, am 
M . , f t I Wh t h t t d : Botti" Rtopper and dropper, VV. T. Gold · onn S Irs a w. a you ave s a e IS the smith . . . . . . . . . . . . . . . . . . .  , • • • • • • • • • • • •  766,688 

Bottle stopper rt'IDovillg device, It. M. Extractor. See Lime and sediment extractor. 
Glacssel . . . . . . . . . . . . . . . .  0 • • • • • • • • • •  • •  7(;G,61 2 1�yegla8ses, G. A. Stiles . . . . " . . . . . . . . . .  766, 546 

Box tray makiug mac'hine, J. C .  Don- Eyegluss'Js, L. I�\ Adt . .  7UG,5GD to 766, 575, 76G, 651 
nplly . .  , . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  766, 675 Eyeglasses or spectacles, A .  D. Bloch . . .  76G,413 

Brake beam, H. P. I.Jumollt . . . . . . . . . . . . . .  76G, a02 l,'abric, machine for ex trueing liquid from, 
Brake shoe, II. Fresh . . . . . . . . . . . . . . . . . . . . 7titi,4B7 I . E. Palmer . . . . . . . . . . . . . . . . . . . . . . . .  7H6,517 
Brakes, pressure retaining device for fluid l,'are box, F. H. Stuart . . . . . . . . . . . . . . . . . .  766,779 

IH'(,SSUl'C, )j\ Medsheimer . . . . . . . . . . .  766, 642 ��atty snbstances, separatillg tluid from 
Bread, makiug, L. C .  Sharpless . . . . . . . . . . . 76U,398 solid portions of, 'V. B .  Kerr . . . . . . . .  7(j6,628 
Bridle bliIHl , H. G. Sernmann . . . . . . . . . .  766,397 l!�aueet, "' ... . R. Campbell . . . . . . . . . . . . . . . . . .  766, 324 Brush hoWer, L. Christiansen 766, 1 69 11�aucet, soda fountain, ID. J. Calley . . . . . .  766,420 Brusb, tooth, C .  Heilrath . . . . . . . . . . . . . .  766,247 !<'ence, portable, Stone & Bear . . . . . . . . . .  766 547 Buggy top support, L. \V. Lovillg . . . . . . . .  76ti, B(1o Fence post, J. �...-. Gibson . . . . . . . . . . . . . . . 766;687 Building construction, '1\ O 'Shea . . . . . . . . . . 766, �80 IPence post, composite, B .  E\ Stultz . . . . .  , 76:l , 060 Bung aud eonnection therefor, valve, D ,  Fence ,vire clamping device, J. A .  Cle-Heebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +g�:g�� menh3 . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7GH 424, Burner, J. Heinrichs . . . . . . . . . . . . . . . . . . . •  

766,729 Fenee wires, fastcning, C. ll. Hanson . . . .  766 ;345 ���i��t, IItl
O
��', �.

ehk
.
· ·  E·��)�';�· · : : : : : : : : : : : :  766, 333 Fertiliz��l' discharger controlling mechan-

Cabinet, kitchen, L. fr. Brcnizpr . . . . . . . . .  766, 661 Fcrtl���r 'Xist;i����:r, . J: . 'G: ' L�·;e· · : : : : : : : :  Calendar, daily engagement, 'V. 1:).  Judge . 766,7()3 1:' r 
Can, .T. E. State • • . . . . . . • . . . . . . . . . • • • • . •  766,542 ��l���, ��t�S' w�ter�

i
�.

Sh
II" ·W�I:d · : : : : : : : : :  : g���, �iea�in�

it
��dhi"n·e·: · \,< . .  IVi��� : : : : : : : :  +�g;g�g Finger riug, J. I�]. Fitzgerald . . . • . . . . . . . .  

Can, etc . ,  closure, C .  A. ChC'ney . . . . . . . • 766,592 Jj-'ire alarm system, B. P. Ketcham . . . . .  . 
Can filling machine, multiple, J. CUDning . 766,329 �i�� ��fi��g��h�', ���10& '�io'r�ii ' : : : : : : : : : :  g�� gg���l�': t·. ii. ���'��e�'s�i; ' : : : : : : : : : :  +�g:§g� Firearm, P. O.  Eltel'ich . . . . . . . . . . . . . . . . .  . 
Can opener, F. R. Pendleton . . . . . . . . . •  766,379 Firearm, brp('ch loading, A. Chuchu . . . . . •  
Candle holding device, .M.  W. Curtiss . . •  766, 599 Firearm, magazine, H. HUndrieser . . . . .  . 
Cap, Breek & IJ'rceman . . . . . . . . . . . . . . . . . . .  760,419 I!�ishing gear, A. \Y. 'Vilson . . . . . . . • . . . .  
Car coupling, W. Kelso . . . . . . . . . . . . . . . . . .  766,359 Fishing taekle, S . D. )Iurtin . . . . . . . . . .  . 
Cur coupling, Suyder & Lyter . . . . . . . . . . .  766,738 Fleshing machine, F. J. Perkins . . . • • . . . . •  
Car tioor, C.  M. Shepherd . . . . . . . . . . . . . . . .  766,737 !i'lexible joint, H. �"'ustill . . . . . . . . . . . . . . . .  . 
Cal' door operating and fastening device, Inoor and cf'iHng support, E. W. Ft�nn . . . •  

R. J .  Scales . . . . . . . . . . . . . . . . . . . . . . . .  766, 393 Floor covering protector, D. W. Young, 
Car door operating and loeking device, et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

l!�. H. Howe . . . . . . . . . . . . . . . . . . . . . . . . . .  766,253 I!�lue stoppel', G. :.\icAunms . . . . . . . . . . . . .  . 
Car draft gear, railway, D. C. Ross . . . . . .  766, 772 j1�lute, n. Steinert . . . . . . . . . . . . . . . . . • . . . . .  
Cal' fender, F .  Csanitz • . . . . . . . . . . . . . . . . .  
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Ifly screen, F. P. KllO\vl(�s . . .  , . . . . . . . . .  . 
Car, gondola, G. I. King . . . . . . . . . . . . . . . . . .  uu Fridion brake, G .  A. E'nsign . . . . .  , . . . . . .  . 
Car hand strap, J. S. Paxton . . . . . . . . . . . .  706, 378 E�ruit picker, H. C. Baleh . . . . . . . . . . . . . . .  . 
Car or wagon undercarriage, tram or rail- I��uel block or briqnet, G. \V. Hopp . . . . .  . 

way, P. Herbert . . . . . . . . . . . . . . . . . . . . . 766, 348 Funnel, H. 1<-'. Ganon . . . . . . . . . . . . . . . . . . . . .  . 
Car rocker side bearing, railway, Ir. B. Funnel, .M. Hagenbach . . . . . . . . . . . . . . . . . .  . 

Townsend . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7Gti, 745 Jj'urnace. See Roasting furnaee. 

766, 680 
766, 6:32 
7H6,285 
7G6 :lOO 
766;435 
766, 360 
76(1, 390 
766,232 
766,231 
766,596 
7(;6, 622 
766, 565 
766 6:18 
766;282 
766, 653 
766,609 

766,210 
766, 647 
766,544 
766, 70;) 
761;, 608 
7(-j6 , 6 :l7 
766, 188 
7Gu,Gll 
766, 1il 6 
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Card case and counter, O.  A. Sterl . . � . . .  , .  76(j, 545 Furnace gate, anti radiating, G. F. "\Vat-
Carding engine feed, C .  lVI. Barber . . . . . . . . 766,486 kins . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  7fiO, :101 
Carton marldng machine, C. S. Luitwieler 760, 634 Gage and gage clamp, .b�. H. Richards . . . .  7iUG ,7HO 
Cash register, W. H. Muz:r.y . . . . . . . . . . . . . . 766,646 Game apparatus, H. U. Dmvning . . . . . .  , . 7GG , 07G 
Casket cabinet draw section, W. Thomp- Garment fastener, F. K .  Hatfield . . . . . . . .  7GG, GOO 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7()6,294 Garment, shelter tent, and blanket roll c'ov-
Cement or cementitious products, machine ering, combined, C .  H. Mason . . . . . . . .  766,719 

for making, 'V. E. Jaques . . . . . . . . . .  7
7
6
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Gas and air mixing burner, F. G. CI'OIH' . .  7()0,4�4 

Cereal product, A. P. Anderson . . . . . . . . . .  Gas and coke, apparatus for the manufae-
Cbair. See Dental chair. ture of, J. C .  H. 8tut . . . . . . . . . . . . . .  , .  7(;G,Gti�1 
Chair, E. H. C .  Armstrong . . . . . . . • . . . . . .  766, 484 Gas and coke making apparatus, J. C .  H. 
Check hook, F. Jj�. Hodges . . . . . . . . . . . . . . .  766, 352 Stut . . ' "  . . . . . . . . . . . . .  , , . . . , . '  . . . . . . . 70G, G"55 
Check plumper, O .  L. Mayes . . . . . . . . . . . . .  766, a67 Gas and coke, manufacturing, .J. C. II. 
Chilli roaster, Knapp & Ortega . . . . . . . . . .  766, 505 Stut . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  7GG, 400 Chimney cap construction, J. 'V. Belcher . 7

7
6
6�',
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8
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,
� Gas burner, G. Machlct, Jr . . . . . . . . .  , . . . . .  7()(-i , U:W Chimney top, R. Schlegelmileh . . . . . . . . . . .  U OJ Gas burller, inverted incalldpseeut, H .  Cbuck, d rill, C .  W. Sargent . . . . . . . . . . . .  7

7
6

6
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6,
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0
r Ahrendt . . . . . . . . . . . . .  , . . . . . . . . . . . .  , . . .  760, 652 Chuck, magnetic, C. W. Sponsel . . . . . . . . . .  Gas generation n ppal'atus, "T. A. Salis� Cider mill, A. C .  Burner . . . . . . . . . . . . . . . .  766, 663 bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  766,530 Cigar branding machilH's. ete. , attachment Gas hpater, Karle & Hatch . . . . . . . . . . . . •  76t:i, 446 for, W. 1\I. Campbell . . . . . . . . . . . . . . . .  766,192 Gat': holder stiffening leg, II. A. Carpellter . . 766, 7.')5 Circuit breaker, Wright & White . . . . . . . . . .  766,B11 Gas machinp, C.  S. Rogers . . . . . . . . . . . . • •  766, G27 Circuit controlling apparatus, time, Il. C .  Gas  machine, acetylene, R .  H .  \-Yalters . . .  7G(), 475 Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 766, 507 G f t · J e ll  St t 766,504 Clipping or grooming machine, A. L. Hale 766, 182 G�=' t�����ln�C 

��l�l��;atu�, )f()rm"enta·fio�·, · ·  j: Clothes line, 1\1. S. Cross . . . . . . . . . . . . . . .  766,758 I� T{1'·tt 7 6 �  481 Cluteh device, T. L. & T. J. Sturte- � .  n I emann . . . . . . . . . . . . . . . . . . . . . . . .  v , 
vant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 552 Gasolplle tank safety applianee, .r. StnJlbprs 7HU,778 

Clutch for lathes, etc . ,  W. Runge . . . . . . .  766,529 Gear cutting and Elilling machine, F. llar� 
Cluteh, friction, C. Seymour . . . . . . . . . . . .  766, 534 dinge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  766,245 
Coal feeding apparatus, pulverulent, 'V. I!'. Gear locking deviee, A. S. Co\yun . . . . . . . .  7HH, 4Ha 

Wolfe . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  766,407 Gcar \vheel, N. C. Bnss(,tt . . . . . . . . . . . . . .  7()(), :0 6 
Coat, hat, umbrella, etc. , rack, safety, Gearing, differential spp('(l , II. ",V. (�al'd-

(J. F. Garland . . . . . . . . . . . . . . . . . . . . . . . •  766, 685 ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  766,438 
Coating am} lining material for metal ob- Glass, apparatulil for fire polishing, C. J. 

jects, :VI. Toch . . . . . . . . . . . . . . . . . . . . . . . 766,781 ;.rolan . . . . . . . . . . . . . . . . . . . . . . . . .  - .  7
7
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4 Cock, stop, F. E. Hummell . . . . . • . . . • . • . . •  766, 697 Glass, drawing, J. H. Lubbers . . . . . . . . . . . .  , 

Collapsibb tube. J. A. Symonds . . . . . . . • .  766,556 Glat':s dra,\"il1g apparatus, .r. II. Lubbers . . 700,275 
Controller, I!�. B. Corey . . . . . . . . . . . . . . • . . .  766, 327 Glus�, fire polishing, C .  ,r. Nolan . . . . . . . .  76G , 5 1 4  
Cooky or doughnut cutting device, ]�'. W. Glass grinding machine, H .  C .  Watson . . .  7fl6, 7.s:� 

Gardncr . . . . , . . . . . . . . . . . . . . . . . . . . . • •  1. 766,1'78 Glass machine, \vire, Cunliffe & rraylol' . . . .  766, 429 
Cooler, H. Reininger . . . . . . . . . . . . . . . . . . . . . 766, 524 Glass making apparatus, cylinder, .J. Haley 76B, l Xa 
Copper, sampling, R. Baggaley . . . . . . . . . . . .  766,579 Glat':s, manufacturing, S. O. RiehuJ'(lsoIl , ;Jr. 7HI:i,771 
Care spindle, collapSible, W. H. Larrison . 766,765 Glass shaping machine, ")1. .T.  Owe'Its . . . . . . 70U, 7HS 
Corks simultaneously on both ends and Glove stretcher, C .  T • •  MeBride . . . . . . . . . . .  7GG, B72 

forming them same length, machine for Gold saving apparatus, N. S. ReIley . . . . . .  7UU,U26 
grinding, G. H. Vinckn . . . . . . . . . . . . . . .  766,403 Gongs, etc . ,  operating device for, l{pnt & 

Corn snapping machine, J. C. Parson . . . . .  766,377 'Vegman . . . . . . . . .  " . . . . . . . . . . . . . . . . . . 
Corset, apparel, D. Kops . . . . . . . .  766, 705, 766,706 Governor, fly-ball, M. Haebprlein . . . . . . .  . 
Corset attachment, D. Kops . . . . . . . . . . . . . .  7

7
6
6

6
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6 Grain elevator, I��. Scott . . . . . . . . . .. . . . . . .  . 

Corset stay, D. Kops . . . . . . . . . . . . . . . . . . . . . \1 Grain separator, "T. 'Y. Huntley . . . . . . .  . Cotton gin, E. R. Barber . . . . . . . . . . . . . . .  766,582 Grain separator, shaking, E�. M. Smith . • . •  Cranes, derr�cks, etc. , gearing for, S. W. Graphopbone attachment, I�.  Gilbert . . . . . .  . 

76G,2M 
76(1, 61 5 
766,5:33 
76G, 623 
7tltl,538 
766, :)41 �7ilt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766,406 Gravps, apparatus for signaling from, Crosby Cribs, etc . ,  closure attachments for, l\f. C. & lIenry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  760 , 1 71 Colliei' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  766,668 Grinding mill, ear corn, J. Jorgpnsen . . . . .  766, 099 Currents, rectifying and interrupting al- Hair springs to time, appal'atus for vi brat-tenatillg, W. Scbeidel . . . . . . . . . . . . . . . . 766,468 ing, G. V. Neal . . . . . . . . . . . . . . . . . . . . . 766" 722 Curt

�i��ya�tnd 
. .  ����� . .  ��?�1��:�, . . . ������' . .  ?: 7 06, 589 Handcuff, II. G. Judd . . . . . . . . . . . . . . . . . . .  �3�',��� Curtain or shade holder, I-I. H. Fors.yth . .  766, 682 Harrow, wheeled, H. Cloyd . . . . . . . . . . . .  . 

Cur·tain stretcher, U. Hebert . . . . . . . . . . . .  76(), 61 7 �:� i���
n
�,�;ta?t�eI�

tr
��

b
�'�wii�g" : : : : : : : : :  +�:t�1� Cuspidor, ID.  F. Holland . . . . . . . . . . . . . . . . . .  766,252 Hay rake, side delivpry, F. 1\1. Conroy . . . .  7G6, ti09 Cut out, F. Buehhop . . . . . . . . . . . . . . . . . . .  766,490 Head covering or net, E. 11\ Comstock . . . .  766,426 Dental articulator, A. II. Fleming . . . . . . . .  766,23G Header, grain, ;T, A, Sharp . . . . . . . . . . . . . . 76(), 470 Dental cha ir, b�. E. Case . . . . . . . . . . . . . . . .  766,591 Hputing anl1 lighting apvaratus, Smal't & Dental disk cutter, J. A. Hallett . . . . . . . .  766,693 Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 775 Den

t;;rt':
O
[n�' ;.

p
�.

ra
���t�

o
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c
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�� 766,586 Heating system, greE'llhousp, C. C. Peck . . . 76(1,281 

Derrick frame, shaft hoist, A. KloHne . . . . . 7{)6, 452 Heel, elastic cu�hion, ,T. P .  ll . Litcbtipltl . . .  766,7 1 1 

g!r '
c
I�J����J,g i:����'I;�\�'k��;i��� : : : : : : : : : : :  �gg:m :�::\:"�';ld;;�r�::�;�:�itil���t;:I;�;:;:':�):�'�� : 766, 509 

Dish, J. II. Crowell . . . . . . . . . . . . . . . . . . . . +�g:��i Hinge and cheek, door, U. E. Tr0ad\vPll . . .  �g�:�:i� 
Displaly case, Picker & Schumer . . . . . . . . . .  766 , 1 97 Hingp, spring, .J. Bardsley . . . . . . . . . . . . . . .  766,4] 1 
Display cUl'tail1 holder and repository, T. Hopple, J. T. Coleman . . . . . . . . . . . . . . . . . . .  766, 425 

J. McE1benie . . . . . . . . . . . . . . . . . . . . . . . .  766, 373 HOI'SO blauket, O. H. :Uunt", reissue . . . . .  1 2 , 253 
Display device, L. A. dp Kerllay . . . . . . . . . .  7 66, tl27 Horse releaHlug device, W, I'i. Bolsta . . . . . . .  7(-iO, 5,s:l 
Display package, ,J. p, Hnmmel , . . . . . . .  766, 356 HOl'Resboe calk, "V. L. Goodrich . . . . . . . . . 766, 499 
Distillation of erude oils from pine 'vood, Horseshoe holder, O.  Haller . . . . . . . . . . . . . 7GH. 4-1-:{ 

J. C .  ::\iallonee . . . . . . . . . . . . . . . . . . . . . .  766,717 Hose rack, )1.. C .  :.\leehan . . . . . . . . . . . . . . . 766, 640 
Divillg apparatus, J. von Minisze'vski . . . .  766, 643 Hose reel, E. Cliff . . . . . . . . . . . . . . . . . . . . .  7(j(j , 1 70 
Diving suits or apparatus, meuns for forc- Hose snpportpr, A. H. Cohn . . . . . . . . . . . . .  766, 220 

ing water from , Pptric & �lartin . . . .  766, 465 Hose SUPDorter clasp, .J. Linllaupr . . . . . . . 700, 272 Vaal' cbeck, O. C .  Rixson . . . . . . . . . . . . . . . . 7()tj. a87 IIydraulic motor, ,"peiprocatiIlg, J. GruIl-
Door closing device, O .  C .  H.ixson . . . . . .  7l:i0,:J86 inger . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . 7GG, 24il 
Door guard, self-locking, E. H. Doherty . . 766,:ml Hydrocarbon burner, W'. R. Jpavons ,  . . . . . . 7GG, ;�5.s 
Door hanger, sliding, Axman & Kuechle . 766, 578 Hyllrocarbon burner, C .  II. l\iontgomerie y 
Door, warehouse, .J. Envood . . . . . .  766, 761,  760, 762 Agramonte . . . . . . . . . . . . . . . . . . . . . . . . . . .  7fiH,721 
Dough, forming, C .  F. Dietz . . . . . .  , . . . . .  706,4:n Hydrocarbon vaporizing apparatus, A. S. 
Dough forming machine, 0.  F. Dietz . . . . . .  76G,432 Newby . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  7GG, 51 3 Draft rigging meehanism, G. H. Forsyth . .  7

7
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Ice chisel and ice chipper, combined, A. Dress hanger, S. Hermann . . . . . . . . . . . . . .  \1 OJ \Vagner . . . . . . . . . . . . . . . . .  , . . . .  , . . . . . .  7(j(j, of)R Dr'ess suit case, hand bag, etc . ,  S .  �r. Ice tank, B. F. Da]y . . . . . . . . . . . . . . . . . . .  7(jO, GOO Gordon . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  766, 242 Incandescent burner, J. A. Bowpn . . . . . . . . .  7(:)(1,418 Dr�Il. Spe Roc.k driIl. Index pin precisionizel', F. n, Hiehal'ds . . . •  7fiH, 702 Dl'�ll� J. "T. PIc�cl . . . . . .. ' . . . . . . . . . . . . . . . 766, 1 9 6  Initiation apparatus, P. I,'. Haherstiek . . .  7()t)., G1 4  DrIllIng and tapPlllg machme, C .  C .  Ne\v- !) I Insulated hallger, arc lamp, H. G. Ptipstel' . 76(1,2t!4 

. t.on . . . .  : . . . . . . . . . . . . . . . . . . . .  " . . .  , . . .  766,72u Ironillg boarll , C. H. ��illiams . . . . . . . . . . . .  7()6 200 Dl'�Il�ng mac1n.ne, multiplc, A. C. V�uclui� . 766,747 Ironing machinp, Il. J. Cooper . . . . . . . . . . . . 766: 221 Dl'llIlIlg machme templet, A. C. \' a;ncl.aIn 766,748 Ironing table, shjrt, L. J. Cooper . . , . . . . . .  76(),222 Drop attachmFnt, hal anced cord, II .  D Oller, Jack. See "Tagon jack. Jr . . . .  : . . . . . . . .  ; . . . . . . . . . . . . .  766, 497, 766, ROO Journal bearing, antifl'iction, r'. C. l\Iason . Dru�, .heatmg, }f. E. Loehr . . . . . . . . . . . . . .  766, 190 Kettle, 8team heated tipping, P. Gruener . .  DrYIng apparatus, .L. Gatbmalln . . . . . . . . . .  7G6, :�40 Key fastener, E .  11\ Hpndprson . . . . . . . . .  . Drying house .for fish, etc. , H. N. lIaug . .  766, 186 Knitting machine stop motion, E�. "Tilcomh, Dye apd malnng same, . orunge. O. Soil st . . 760, 540 766,B05, Electl'lc y '  c;�l.'3, producmg elements for, Lacp tip, shoe, A. Potvin . . . . . . . . . . . . . . .  . 1 ." Iutsce .: . . . .  , . . . . . . . . . . . .  ...-. . . . . . . . .  766, 504 IJadder, stpp, O. Richardson . . . . . . . . . . . .  . ��:���.�� c
�:������

on i�t���'�1(�;tf'�f. o�
ord��CU'it 

766, 767 L�ddel', stpp an.d extenSion, A. Hartzler . . 
breaker, mechanical, .J O. Ilein:r.e, ,Tr . . 766,248 Lamp, J. P . . Kll1g . . . . . . . . . . . . . . . . . . . . . .  . 

Electric fixture switch attachment cluster Lamp, electrIC arc, A: S. Deem . . . . . . . .  . 

7G6, 6nn 
76t; ')42 
766;24!) 

766, :106 
7f16, 52D 
766,385 
766,24G 
76H,449 
766,496 

'V. L. Bradshaw . . . . . . . . . . .  ' . . .  , . . . .  : 766, il1 9  Lump, h;\�drocarbon lllcandescent, W. S. 

����i�:� fl��)l'�;Vi��t�
l
��

n
",. 

F 
iIU��hi�:�� : : +��:��� Lam�,
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r�C:l�se�' �'r�: ' i:)." N.' ·.":'i�,�'�ii:i66,787, �88;��� 

Elevator, E. C. Northrop . . . . . . . . . . . . . . .  766, 515 Lamp tub1J lahng machme, Hlcandesccnt, W. 
Elevator or minillg cage safety appliance, R� Burrows . . . . . . . . . . . . . . . . . . . . . . . . .  7G6 , �21 

"'T. P. Ward . . . . . . . .  ' , . . . . . . . . . . . . . .  7 66, 404 Lamp, vapor, A. Glover . . . . . . . . . . . . . . . . . . 766,179 
Elevator speed controlled safety stop, H. Lamps.. manufactu re of !llcandescent elec-

M. Young . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  766,789 tnC'" Hogge & BarolllC'r . .  , . . . . . . . . . . .  7Ga,G1 !} 
Engine startIng device, gasolene, F. Rey- Latch, Ii". B. 'Villiams . . . . . . , . . . . . . . . . . . .  766,785 

nolds . . .  0 • • • • •  , • • • • • • • • • • • • • • • • • • • • • •  766, 525 Lathp earriage tUl'I'et attachment, .T. H. 
Engines, electric sDal'king plug for gas, Blai r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 766,488 

Buchner & McClure . . . . . . . . . . . . . . . . . .  766, 166 Leathpr pipce markp!" npppr, C .  S .  Luit-
Envelop opening machine, J. C. Robertson 7()6,H88 / ,veiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766.G35 
Excavating maehine, C .  C .  Battey . . . . . . . .  766,584 Leg anel sllllport, re�o\'ahJp, J. 1<], Knight . 7n6, 702 
Excavating shovel, automatic, T. Cox . . . •  766, 670 Lens grinding mnChIllf', "T. G. Wolfe . . . . .  766, 482 
Exerciser and developer, physical, A. E. 

I 
Limb, artificial, A. Gault . . . . . . . . . . . . . . . .  76(1, 686 'l\-'rry . . . . . . . . . . . . . . . • . . . . • • • . . . . . . . . .  766,743 Limp and sediment extractor, H. White . . .  766, 750 Explodillg mines, blasting, etc .• apparatus Liquid separator bO\vls, mpans for yielding 

for, F. L. M. Masury . . . . . ... I1!, • • • u • • • •  766,454 SUVPol'ting centrifugal, Ir. Jeoseu • • • •  760,261 



1 18 
Liquids, apparatus for filling casks or like 

vessels with, A.  B .  von Eeht . . . . . . . . .  766, 433 
IJoading Dr unloading apparatus, J .  Randall 766,521 
Lock, �\  �l. Thompson . . . . . . . . . . • . . . . . . .  7(i6,472 
Lock, W, J, Carroll " , . , , " " " " " " "  . .  766, 665 
Locking mechanism, F. H. IUchards . . . . . .  766,791 
Locking mechanism, coin controlled, W. 

II. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Locket, H. D. Hough . . . . . . . . . . . . . . . . . . .  . 
Locomotive tender gate, "'TO R. & R. Pitt . 
Loom shuttle checking means, II. Wilkin-

766,396 
766 620 
766:380 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766,478 
Loom shuttle motion, Steere & Wardwell . . .  766.776 
Loom tpmple, thread cutting, A. A .  Hull . 706,501 
Loom wcft teusion means, B. F. :i\fcGuiness 766, 511 
Lubricating device,  W. B. Potter . . . . . . . . . 76G, 382 
Luul'icator, L.  Chapman . . . . . . . . . . . . . . . . . . 766,756 
Mail pouch catching and delivering mechan-

ism, W. B. Rohmer . . . . . . . . . . . . . . . . . .  766,731 
Malt turning apparatus, Eisner & Worz . . .  766,230 
Mandrell, collapsiblP, E. Maxham . . . . . . . . 766,459 
Manhole, conduit, H .  C.  Baker . . . . . . . . . .  766,581 
Match making machine, .J. P. - Wright . . . . 766,567 
Matte, producing, Baggaley & Allen . . . . . .  766, 656 
Mattress filling machine, G. W. Wareham . 766,476 
Mechanical movement, A. W. Barr . . . . . . .  766,214 
MedicinE's for hypodermic purposes, pack-

aging of, H.  H .  Hager . . . . . . . . . . . . . . . 766,344 
Metal slitting and stretching machine, J. 

F. Golding . . . . . . . . . . . . . . . . . . . . . . . . . . .  766. 1 8 1  
Metallic tie, Eo M. Dolan . . . . . . . . . . . . . . . 766. 674 
Metf'r, V\T. It. Sharp . . . . . . . . . . . . . . . . . . . .  766,535 
Mining, apparatus for laying the dust or pul-

verizl'd rock in, T. J.  Britten . . . . . . . .  76n , 1 65 
Miter box, )j'. H. Richards . . . . . .  766,795, 71?6,799 
Miter box frame, F. H .  Richards . . . . . . . . . 766,794 
Mold R, appara tus for producing sand or 

other,  J. "T .  Fraser . . . . . . . . . . . . . . . . .  766,683 
}\{ortisillg machine, G.  A .  Ensign . . . . . . . . .  766, 607 
l\-foth exterminator, H.  H. Kennedy . . . . . . 766,700 
1I10tor, III. Alger . . . . . . . . . . . . . . . . . . . . . . . . .  766,410 
Motor control, alternating current, G. Win-

ter et al. . . . . . . . . . . . . . . . . . . .  766,309, 766,310 
Multiple eylinder engine, J .  G .  Callan . . . . .  7?6, R23 
1\fusic chart, H. L. Branson . . . . . . . . . . . . .  7tl6, 215 
Musical apparatus acce-nting mechanism, me-

chanical, R.  W. Pain . . . . . . . . . . . . . . . . 766, 51 6 
Musical instrument, stringed, C. M. ll'unk . 766,:J39 
Nail inspecting machine, C .  W. SponseL . .  766,200 
Necktif' hold C'r, E'. L. "'"Tooley . . . . . . . . . . . . . 76G. 408 
Nut lock, E. Wacker . . . . . . . . . . . . . . . . . . . .  766, 782 
Nut wrench axle G. C. Luther . . . . . . . . . . 766, 508 
Oil burner, 

, 
J. H�vdtt . . . . . . . . . . . . . . . . . . . . 766, 251 

Ore, coal, ete . ,  apparatus for feeding, W. 
R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 539 

O re concentrator, H. E. Marsh . . . . . . . . . . . 7'66, 71� 
Ores by dissolving i n  molten baths, recover-

ing values from Baggaley & Allen . . .  766, 654 
Ornam

�
ental structur�s, device for forming, 

L. B. Christopherson . . . . . . . . . . . . . . . .  766,595 
Packaging machine conveying and deliver-

ing means, E.  Fidell . . . . . . . . . . . . . . . . . 766,234 
Paints and paint vehicl(?s, production of, 

Strange & Graham . . . . . . . . . . . . . . . . . . 766, 740 
Papt'-l' llOa nl , machine for making, T. W. 

�IcFarland . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 461 
Part v line measured service system, J. L. ilclcQuarrie . . . . . . . . . . . . . . . . . . . . . . . . . . . 766, 192 
Pasteurizing apparatus, A. H. Reid . . . . . . . . 766, 523 
Pea huller, C. W. lIfoore . . . . . . . • . . . • . . . .  766, 644 
Pl'dal folding. Danquard & Twitchell . . . . . 766, 602 
Pen filling device, fountain, S. A. Vande-

,vater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 766,202 
Pen, fountain,. O .  E.  Weidlich . . . . . . . . . . . . 766,560 
Pen fountain, A. B. Davis . . . . . . 766,759, 766,760 
Pen�il easp, noiselpss, E. E. Wilhelm . . . 766,308 
Pprumbulator, folding, D .  & J. J.  Simpson 766, 537 
Photograph ic half tone color screen and 

Scientific American 
Wood-working 
Machinery 

For rippmg, cross-cut­
ting, mitering, grooving, 
boring. scolJ- sawing, edge 
mou1oiug, morti�ing i for 
working wood in any man­
ner. Send for catalogue A. 
T h e  Seneca Fal l s  M ' f ' g  Co., 
695 Water St.,  Seneca Falls, N. Y. 

MARINE ENGINES 
1, 2, 3 and 4 
CylInder 

Launches 
1 7  t o  50 feet 

Send for 
new catalog 

1)-2 to 40 II. P .  

GRAND RAl'II.8 G A "  ENGINE & 
Grund napids� Mich. 

YACIIT CO. 

A Sliding D\agoua1 Shave-
The only scientific movement of the razor-is possible. and absolutely safe only 
with The C u rley Razol'c The one razor that will not let you scrape your 
face. Shave,; the toughest heard from the tenderest skin without the s ligh te�t irritation . Price $:l,00 postpaid. :Extra blades (interchangeable), 75 cents. 
Sold by responliliblc dealers. The Curley 

IDEAL s::::: 
UnconditIonally Guaranteed. 

Shave with i t once, twice or a dozen times. It 
not perfectly satisfied-if i t  is not .the best razor you ever used� return It 

with i n :30 days. We w i l l refund 
the price and destroy the razor. 
Rook No. 9 , containing in. structioD.::> on abaving. 

, free. 

Foot and Power  :r��S����s��n�'tJrM'ilr!:
l
s
a
e�: 

SH l<]PARD LA'l'HE co . . 133 W. 2d St .. Cincinnati, O. 

TAKE THE N IC K E L  PLATE ROAD FOR 
THE 8T. LOUI8 FAIR. 

Lowest Rates and many unusual privileges. Special 
$b.OO rate on certain dates. Full informatiOn on appli· 
�lt\&�i� �f.��ulI£J�t

�. Df.,�·r EA.�:��'c����:�t.I)�1�: 
385 Broadway, New Yurko 

THE OBER LATHES 
For Turning Axe, Adze, PicR, 
Sledge, Hatchet, Hammer, Auger, 
Jfile. Knife al1d Chisel Handles. 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Baiusters TuLle 
and Chair Legs and other irregular 
work. 

HAND BOOK OF 

Gasoline Automobiles 
(HIS handsomeJy bound and artistically 

printed book now in the hands of the 
print6rs will contain S8 pages and WIll 
illustrate seventy-eight gasoline cars, 

one mIl' and its spec�ftcations to each pa�e. 
It i s  iSEued priruarIly for convenience and 
information to the prospective purchaser 
of an automobile. fl'he products of the 
principal manufacturers throughout the 
United States of America and the importers 
of gasoline machInes are shown by illus­
trations and specifications. 
Sent upon receipt of 6 cts. in stamps tor postage 

A S S O C I AT I O N  O F  L I C E N S E D  AUTO MOBILE 
MANUFACT U R E R S  

Room 1020 N o . 7 E. 42d St" New York 

---= 
Sash lock, J. 1If. Butcher • • • • • • • • . . • • • • • •  766,322 
Sa w detaching mechanism, Ir. H. Richards 766,384 
Saw gUide, li'. Il. Richards . . . . . . 766,796, 766,7D7 
Sa\v guide clamp, F. II .  Hiehards . . . . . . . .  766, 798 
Sawing avvurat Ill'l,  multiple, H. lJalgety . . , 766, 495 
Scale, 'V. 1,'. Htilll l )K( ) l1 . . . . . . . . . . . . . . . . . . .  766,777 
Scalp, grain \vpigllillg <l nd bagging, A. G .  

II. Bostelmann . . . . . . . . . . . . . . . . . . . . . . 766, 489 
Scale, spring, S. It. l\lUllSOll • • • • • . • • • . • . • •  766, 460 
Screen hanger and fasiPllcr, swinging, Ito-

muender & F(�llnl<lll . . . . . . . . . . . . . . . . . 766, 528 
Screw drivel' and holder, combined, S. P. 

Lapham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7G6, 270 
�eal, A.  ll. Schofield . . . . . . . . . . . . . . . . . . . . 766,199 
Search light mounting, "TebbeI' & McG eorge 766,559 
Self clamping brackt't, adjustable, C .  H. 

.T. lJilg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 766, 60 5  
SpparatioIl, process of, A. Sclnvarz . . . . . . . . 766,289 
Sewing mtJ chine stand urawer lock, \V. C. 

FolPy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766,436 
Sewing machine, shop, C .  Hildebrandt . . . . .  766, 350 
Sewing machine thread clamping device, 

R. L.  Lyons . . . . . . . . . . . . . . . . . . . . . . . .  766, 715 
Shaue Dr curtain b old l--'r, H. H. Forsyth . . . 766, 681 
Shades to rollers, dpvicc for attaching win-

dow, \V. D. Jan",s . . . . . . . . . . . . . . . . . . 766,257 
Shaft coupling pin, double legged vehicle, 

Bawden & Cattprall . . . . . . . . . . . . . . . . . 766, 412 
Shafts and rocker arms, union for rock, 

F'. H. Richards . . . . . . . . . . . . . . . . . . . . .  . 
Shears, Voplhwr & Devaux . . . . . . . . . . . . .  . 
Shpct holder, loose, A. Lf' '':SOIl . . . . . . . . .  . 
Shift kpy m('('hanism, F. =-= . \Ya gner . . . .  . 
Shingl(' mill, W. Thorp . . . . . . .  -. . . . . . . . . . 
Shoe, J. 1\1. Le Lievre . . . . . . . . . . . . . . . . .  . 

766, 793 
766, 298 
76R, 364 
766.299 
766,295 
766,709 

Shov(>l handlp bending machine, J. E. 
Foulkps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766,176 

Signaling sysh'm. selective, W. M. Davis . .  766,224 Silo or tank, L. G .  Lpase . . . . . . . . . . . . . . . .  766 708 Sled, W. A .  Shephard . . . . . . . . . . . . . . . . . . . 766' 290 Sled, self prop('lled, Erdelyi & Davis . . . . . 766 ; 1 7� Sleigh, Michaud & Dcsj a rdins . . . . . . . . . . . . 7H6, 457 Smelting ore and clpuning convertf'r slag, 

Smo�e
ag����;;m�r, 

AM�n Vihi
·
t�· ·  : : : : : : : : : : : : : 766,655 

Soap rer('ptacle and distl'lbuter, liquid, T. 
766.749 

P . .  Jarvis . . . . . . . . . . . . . . . . . . . . . . . . . .  . Soap tnblnt, A. E.  Hughes . . . . . . . . . . . . . .  . Roldering machiIH', ('a n,  .T.  A. Booth . . . . .  . 

766, 624 
766,254 
766, 162 Sound record or blank support, I.. Stein� berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 543 Round reprodUcing apnara tus . •  T.  "'�elln('I' . . 7f1o.nfl1 Speed controller, E .  R. Douglas . . . . . . . . .  766,229 Spepd uevleP, variable, W. E. Crane . . . . .  766,757 Spelter, making, O .  Nagel . . . . . . . . . . . . . . . 766,279 Sp�ke making machinf', .T. Lowry . . . . . . . . .  766, 714 Spmdle, See Core spindle. 

Sprinklpr, L. T. .Tarrard . . . . . . . . . . . . . • . . .  Stacker, pneumatic, E .  L. Griffin . . . . . . . .  . Staclwr, wind, H. E. Bradley . . . . . . . . . . . .  . �Hake pocket, 1\1. S. Curley . . . . . . . . . . . . . .  . Stalk cutter, R. C. Tally . . . . . . . . . . . . . . .  . Stereoscope spring clamp, '1\ W. Ingersoll . Storage battE'ry, Cable & Edgar . . . . . . . . .  . Storage system, 1V. J. H. Bohannan . . . . .  . Storagf' vesspls, treating, V. Lapp . . . . . .  . Stove, W. H. Calkins . . . . . . . . . . . . . . . .  . Stovepipe holder, �f. Alston . . . . . . . . . . .  : : Stovepipe ho�df'r, tent, J. McFadzf'an . . . .  . Strppt SWPt'pmg machinf', J. P. Clark . . .  . SnR.Df'nder, trollsprs, .J. T. Gradon . . . . . . .  . SWItch control system, remote, Hall & Sar-���I���;. h���1�;I���': :  :R: : :���s� .: .: .:���,�?�: 
Tack plate fp('dpr, E.  N. Rped . . . . . . . . . .  . 

766,21)9 
766,343 
766, 1 63 
766. 673 
766, 401 
7nH. nns 
766,216 
766, 660 
766, !'i06 
760, 21 7 
766, 1 59 
766,374 
766, 422 
766,342 
766,391 
766,204 
766, 695 
766, 770 Tapping machine, automatic reverSing, G .  B.  Painter . . . . . . . . . . . . . . . . . . . . . . . . . .  766,376 Telpgraph instrument, receiving, C.  R. Un-chart, A. G .  Russell . . . . . . . . . . . . . . . .  766,389 

Photographic printing outfit case 01' box, 
II3r Senator Circular A. 

766,368 The Ober Mfg. Co.,  1 0 B e l l  St . . Chag r i n  Fa l ls ,  0 . ,  U . S.A. L .  Meir • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
766,483 

derhill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 766 474 Telegraph !c ::,-ppa l'u tm- 1 . C. Meray-Horvath . .  766:369 T('legraphlc lTlstrnmpll t , A. R.  Dickey . . . . 7fHl.4;�0 Photographic tray rocker, W. G. Wolfe . . . . 
Piano, manually or mechanically operated, 

'1'. Danquard . . . . . . . . . . . . . . . . . . . . . . . .  766, 601 
Pianos organs etc. , mandolin orchestral 

attachment
' 

for N. E. Nelson . . . . . . . . 766,512 
Pianolas, folding pedal for, M. S. Wright . 766,312 
Picker. See Fruit picker. 
Piling, roetal, J. J. Harold . . . . . . . • . . . . . . .  766,185 
Pipe coupling or cOllnection, F .  W .  Carlson 766,754 
Pipe expanding and fianging tool, L. D. 

Lovekin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 766, 6<13 
Pipe joint, soil and sewer, W. F. J. Lutz . 766,453 
Pipe mold, ilL T. Stevens . • . . . . . . . . . • . . . .  766, 739 
Pipe wrench, L. Mills . . . . . . . . . • . . . . . . . . . .  76G, 458 
Pistol, fire cracker, H .  W. Potter . . . . . . . .  +��:;�� 
�}:�:: �\. Aw.

T
�
a
a�Pb�ii · : : : : : : : : : : : : : : : : : :  766,491 

Plant chopper or cutter, J .  W. Arthur . . . . 766,315 
Pla n ter, riding corn or cotton, W. L. Cassa-

day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 1 68 
Pla;ving ball, H. Bentz . . . . . . . . . • • . . . . . . .  766, 1 60 

�}���:: ��lt��o����
i
� .

. B'. ' B�;didk ' : : : : : : : : :  +�g:�g� 
Pneumatic tube system, G. F. Atwood . . . 766,213 
Post curd exhibitor, J. Koehler . . . . . . . . . .  766, 629 
Potato de-sleating apparatps, T. �ackovic . 766.269 
Powder grain, smokeless, H. MaXIm 766,455 
Power transmitter, Yost & Conant . . . . . . . 766,314 
Pow('r transmitting mechanism, clutch de-

vice, T. L. & ·T. J. Sturtevant . . . . . . . 766,551 
Prrssurp transmitter, L.  L. Prescott . . . . . . . 766, 287 
Printing and registering machine, ticket, 

W. I .  Ohmer et a!. . . . . . . . . . . . . . . . . . . . 
Pullpy, H. J. Gilbor

.
t . . . . . . . . . . . . . . . . .  . .  

Pulp beater, W. WbIte . . . . . . . . . . . . . . . .  . . 
Pump, direct acting, H. F. Frisbie • • . . . .  
Pump, force, C. Shellhammer . . . . • . . . . . . .  
Pump regulator, C .  Quinley, Jr . . . . . . • . . . .  
Pump rod attachment, A.  Anderson . . . . .  . 
Pumping mechardsm, gas apparatus, 

Haynes & Lindal . . . . . . . . . . . . . . . • . . . .  
Puzzle ball, 'Yo E. Hoy . . . . . . . . . . . . . . . . • .  
Rail bond former, W.  H. Wherry . . . . . . . .  . 
Rail cutting machine, portable track, T. E. 

O ' Neil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rail joint, F. Lieske . . . . . . . . . . . . . . . . . .  . 
Rail sj'stpm, third, T. Jenkins . . . . . . . . . .  . 

766. 649 
766,439 
766,568 
766,237 
766,734 
766, 730 
70G,751 

766, 346 
766,444 
766,207 

766.725 
766, 710 
766,625 

Raihva�' and controlling device therefor, 
elpctrie, V\T. B. Potter . . . . . . . . . . . . . . . 766,381 

Railway current collecting device, electric, 
Shobe & Embley . . . . . . . . . . . . . . . . . . . . . 766,R99 

Ra ilway, t.�lectric, P. Farnsworth . . . . . . . . .  766,335 
Raihvay, elevated and subaqueous, R. C. 

Sayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 392 
Railwuy gate, pneumatic, F. E. Wilson . . .  766,405 
Raihvay or othpr vphicles, automatic 

coupling for, E .  C .  Gayer . . . . . . . . . . . 766,239 
Railway rail safety support, W. Hall . . . . . 76f:i, 1 k4 
Railway safety appliance, R. B. Williams .  766, 479 
Railway street crossover, F. A. Brewer . . . .  766, 164 
Raihvay tie, F. 1\1. FrPllch . . . . . . . . . . . . . . 7GG,:J3R 
Railway tie, metal and wood, R .  W. C raw· 

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 766,328 
Railway trains, apparatus for automatic· 

ally stopping, H. G. Sedgwick . . . . . .  766,774 
Rake. See Hay rake. 
Range finding and Sighting appliancE' for 

weapons, L. O .  Beal . . . . . . . . . . . . . . . . .  766,658 
Razor, safpty, O.  S.  T'erry . . . . . . . . . . . . . . . r ' , 
Rl:'ceptacle, R. Y. Bradshaw . . . . . . . . .  , . . . .  766,587 
Rf'cord medium, E. D .  Casterline . . . . . . . . .  766, 6G6 
Rpduction mill, gradual, D. R .  :Morrison . .  766,278 
Reel snpport, detachable, A. S. Baker . . • •  766,580 
Rrg'istrl'illg triangule, .T. H. Dougherty . . . .  766, 22R 
Rpversing enginp, .J. Fawell . . . . • . . • . . . . . .  766,498 
Reversing switch, G .  H .  Hill . . . . . . . • . . . . .  766,351 
Ribbon clasp, D. W. Scott . . . . .. . . . . . . . . .  766,736 
RHlt:' sight, combination, C .  Kessig . . . . . . . .  766, 447 
Rinsing machine, I. E.  Palmer . . . . . . . . . . •  766, 464 
Riveter m arker, C .  P.  Eagle . . . . . . . . . . . • .  766, 677 
RoaRting furnace, L. T. Wright, reissue . .  1 2, 254 
Rork drLj, F. L. Whitehead . . . . . . . . . . . . 766, 564 
Rock dl'illing machine cores, apparatus for 

rinsing, .T. Brejcha . . . . . . . . . . . . . . . . . 766,588 
Roller scrpen, F. M. Spipg1p . . . . . . . . . . . . .  766,541 
Rolling mill, Y. E .  Edwards . . . . . . . . . . . . .  766, 434 
Rotary f'ngine, A. Carville . . . • . . . . . . . . . .  766, 421 
Rotary engine, W. M. Hoffman . . • . . . . . . .  766, 696 
ltotary eng-hlP, W. D. Labadie . . . . . . . . . • •  766,707 
Rule, combiI1 3tion, J. E.  \Yertz . . . . . . .  < 0  • •  766, 562 
Safety pin, A. J. Meier . . . . . . . . . . . . . . . . .  766, 641 
�ampling tube, L. W. Walter • • . . • . • • • • • .  766,205 
Rasb fastener, L. Schley . . • • • • .  , . • • • • • • • •  766,395 
Sash fastener, W. Goodcell • • . . . . . • • • • • • •  766,689 
Sash fastener. window, l. G. l!.eWl . . . . . r�6,l08 

FRICTION nISK DRILL 
FOR L I G H T  WOR K .  

lias The�e G reat Advantages:  The speed c a n  b� instantly changed h o m  0 to 1 600 without 
stopping or shiftmg belts. Power applied can btl graduated 
to drive, with equal safety, the smallest. or larg€.st drills 
within its range-a wonderful economy in time and great 
saving III drill breakage. @D Seud tor Drill Catalogue. 

W. F. & JNO. BARNES CO., 
Established lR72. 

1999 Ruby Street, 

ELECTRICAL APPARATUS 
sented by Conventional Diagrams in Drawings.-Fifty 
diagrams t;;h owing the usual method of Illustrating elec· 
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For sale QY Munn & Co. and all I!ewsdealers. 

SO M ETH I N O  
Our Hand IGNITER needs no 

batteries to �tart your gasoline 
engine. A few turns of the handle 
produces a large spark. PUrchase 
one of these igniters and save trou� 
ble and expense with batteries. We carry a full line of Magnetos, 
Dynamos, etc. Wnte for catalog. 

THE CAR L I S L E  & F I N C H  C O .  

P",LMER 
M A R I N E  a n d  S TAT I O NARY 

M OTO R S  
2 and 4 CYC LE 

are no experiment, as. they 
are in successful operation 
in all parts of the wor] d. 

Launches in stock 
Send j01' Catalogue. 

I" AJ.,lnER BRO!"\ • •  Cos (;ob, Conn. 
New York Office, 136 Liberty St. 

Patents, Trade Marks, 
C O PY R I G H TS ,.  etc., 

Address MUNN a co., �t��!�C;:-:s 
Office of the SCIENTIFIC AMERIC.AN 

861 Broadway. New York. 
Branch Office. 625 F St., Wasblngton, D. C. 

Hand-book Sent Free on App11cation. 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for a motor of unusual simplici",f 
of construction, which can easily be built by an amateur 
at small cost. It is i.ntended for a boat of a�out 24 feet 
over all and 4 feet 6 Inches beam •. drawmg 18 Inc�es. and 
is capable of propelling such craft at a speed of 7 mIles 
per hour Illustrated with 21 CUt8. See SCl ENTH'IC 

AMERICA� SUPPL};M E NT, No. 1�02. Price 10 eents by 
mail, from this office, and fr0m all 11ewsdealers. 

M otor 
w���o!!�t�X?o ����� �fm:llI�sti!�ySkf�� of battery. It rotates in either dlrecticn and is 
reversed without changing connections. It is 
fitted ,vith grooved pulley. PJ ice o nc. Post.. 
age and packing 1ile. M otor Outfit N o. 
8--consists of 1 Rienco Motor ; 1 Rheoshl.t, or 
spe0d regulator ; :1 Small Dry Batteries and 10 

feet of wire. Price $1 • . PO'ltag� aud p3.cking 30�. Send stamp for cahlog. 
Ithaca Electric Novelty Co. 

Box 33, ITHACA, N. Y. 

The Franklin Dynamo 
Furnished in parts for amateurs to 
put together. Output of 5 amperes 
and 10 volts. Just the thing fo.! ex­
periments or practical use. W- ill 
drive sewing machine or small 
lathe, or light six 6-candle lam PEl. 
Rough castings, $3.50 ; partly n:;a· 
chined, $6.00 ; parts all machjned. 
ready to assemble and wjnd, $!8 5O ; 
Blue prints and directions with each 
set. foIend for hooklet No . 9. 

PARSELL & WEED. 129-131 W. 31st St .. N. Y. Ctiy 

TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 volt 
p-Iectric Circuits for small furnace work. By N. �lonroe 
Hopkins. This valuable article is a.ccompanied by de­
tailed working drawings on a large scale, and the fur­
nace can be ronde by any amateur who is versed in the 
use of tools. This article is contained in Sf'IE�TIFIC 
AMliJRrCAN SUPPLEMENT, No. 1 1 82. Price 10 cents. 
For sale by MUI\"N & Co., �fil Broadway, New York CitY9 
or by any bookseller or newsdealer. 

If you want the best C H U CKS,  buy Westcott's 
Little Giant Douhle Grip 
Drill Cbucks, Little Giant 
Drill Cbucks 
Improved, 
Oneida Drill 
Chucks. Cut­
ting-off 
Chucks,Scroll 
Combination 

Lathe Chucks, Geared 
Combina.tion Lathe Chucks. Plain Universal Lathe 
�����oi�d

�b'��l'rc��
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3���!:· J�
a
{t�.

b
b. S. A .  

Ask jor catalogue irn English� French. Spanish o r  Ge?"man. 
FIRST PRIZE AT COLUMBI.AN EXPOSITION, lS93. 

Telegraphy, F. W . . Tones . . . . . . . . . . . . . . . . 766 1 89 Telephone box, C. C. Hug-hrs . . . . . . . . . . . . .  766' 354 Tele
��

oI1..e e�change service meter, .T. I�. ' 
cQuarne . . . . . . . . . . . . . . . . . . . . . . . . . . . 766,375 '.t elephone exchange system, I.  K itsee . . . . 766, 450 Telephone locking mt:'('hanism, R.  V\T. Gop}) 766, 241 Tele-p.bone m f'Ssagt'M. apparatus for transmit-

tmg, E. W. D a v  . . . . . . . . . . . . . . . . . . . . .  766 22� Telf'phon(' system. \V. IV1. Davis . . . . . . . . . . . 766 :223 Tf'lephone transmiSSion, I .  K itsee . . . . . . .  766, 503 ".relepbonic t ransm iSSion, I. Kitsee . . . . . . . . 7fifi.4!'l1 
Tplephony, I. IC itsf'e . . . . . . . . . . . . . . . . . . . . . 766,502 ;plepbonogram apparatus, C .  HulsmeYf'r . . . 766,355 Tempf'rature rpgulation system, F. 1\1:. 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . " 766,469 :�patr!c�l appli�nce, I. GrePIIP . . . . . . . . . . . 7(i(), m :�  T UPt�t' l c;ga�:��tt l1l 
. . ��f�L:t�:i�.� . �.

(�C.��I�i
.
S
.�: . �� Therm oml'ter, clinical, C. W. lIlein('cke . . . z.��:��� 

�n��Sh.w.
g 

E�a�l�:;s 
C 
.
.
. . �: . . �i

.������ . : : : : : : :  766, 1 61 
Tin plate mill catcher, automatic, C .  A .  

766, 526 
Bottorff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 417 Tire covers, anparatus for use in manufae-
tur{� of whet'l, F. S.  Ornstien . . . . . . .  . T'ire nut tightpning deviC'e, P.  Lorang . .  . 

Tire, pneumatic, H. A. Palmer . . . . . . . . .  . 
Til'C', wheel, -Marks & Metzlpr . . . . . . . . . . .  . 
Tobacco stf'mming machine, E. C. Phillips . .  
Toilet comh, \ty. "Tinans . . . . . . . . . . . . . . .  . 
Track fush-ner, Conrath & Baker . . . . . .  . 
Train safety device, Kuhl & Schmidt . .  . 
Trees, spring hoard attachmf'nt for felling 

C.  "T. Schilling . . . . . . . . . . . . . . . . . . . . .  � Tl'oll('y, O. Funkhouser . . . . . . . . . . . . . . . . . .  . 
TrollC'y, electriC, G. Ondo . . . . . . . . . . . . . . .  . 
Trolley wheel, .T. T. McCafferty . . . . . . . .  . Trolley wir� hanger cnt out, G. Hall . . . . .  . 
Trousers press, O. 1\f. Morse . . . . . . . . . . . .  . 

766,194 
766,273 
7HH, 46:{ 
766, 637 
766,466 
76R, 480 
766,598 
76R, ();11 

766. 394 
766, 1 77 
766, 650 
766. 7f1G 
766, 692 
766, 645 

Tuhe flanges, machine for attaching, WO". 
W. Doolittle . . . . . . . . . . . . . . . . . . . . . . . . . 766.227 

Tube forming machine, J.  H. �chlafty . . . .  76G,531 
Tubps, r('ds, etc. , drawing machine for, L. 

C.  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 766,291 
Turbinf', J. Stumpf . . . . . . . . . . . . . . . . . . . . . . 76G, 293 
Turbine, E. Chpshire . . . . . . . . . . . . . . . . . . . . 7fl6, 594 
Turbine blade, E .  Cheshire . . . . . . . . . . . . . . .  766,593 TurbinE' government mechanism, E.  Che-shire . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  766, 667 
Turbine, st('am, P. T. Perkins . . . . . . . . . . . . 766. 61 9 
Type holder, H. S. Folger . . . . . . . . . . . . . . . 766, 337 
Type setting laundry marking machine, au-

tomatic, T . •  J. Hume . . . . . . . . . . . . . . . . .  766,255 .Type writer copy holitpr, E . .  J. Bonine . . . .  766,752 
Typewritprs, etc . ,  carriage shifting mechan-

Typ���it���' 
o�· 

t�f:e
l��e: . t��p� ' b�'r' ·c·o·n·s·t���: 766, 371 

tion for, E.  F .  Kunath, reiSSUe . . . . . . 1 2 , 252 Typp writpr'3, etc. , nlaten for, J. II. Dyett . 76G, aa2 
Type 

T:,"'riting machine type cleaner, A .  1\f. 
" Iflg . .  . . . . . . .  . . . .  . . . . . . . . .  . . .  . . . . . . .  7R6.7R6 

Umbrella }ocking device, Ekman & Pibl . . . 766,678 
Vaginal irri,e:ator. C .  O .  Farington . . . . . . . . 7r,fi. �·�() 
Valve� fusible plug, .T.  L. Downs . . . . . . . . 766,606 
Valve mE-chanism, blowing engine, E .  G. 

Rust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 766,732 
Valvps in pipes, etc . ,  means for connecting, 

R. A .  Brooks . . . . . . . . . . . . . . . . . . . . . . .  766.753 
Vanlt, burial, J . W. Pettibone . . . . . . . . . .  766,283 
Vehicle, J.  E .  Armstrong . . . . . . . . . . . . . . .  766.485 
Vehicle hrake, M. J. Todd . . . . . . . . . . . . . . . 766,744 
Vehicle controlling mechanism, J.  A .  Char� 

tel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 218 
Vehicle gpar, F.  E .  Wilcox . . . . . . . . . . . . . . .  766,307 
Vphide, motor, J. W. Moakler . . . . . . . . . . 766, 191 
Vehicle, motor, L. Bollee . . . . . . . . . . . . . . . . 766, 4 1 4  
V f'hicle, motor, 11�. Patpe . . . . . . . . . . . . . . . . .  766, 769 
Vphicle running gear, W. Dieter . . . . . . . . . 766,226 
Vehicle, tip cart, C .  Pay . . . . . . . . . . . . . . . .  766, 518 
Vehicle top membprs of plastic material or 

paper, means for producing, T .  W. 
l\fcFarland . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Vehicle wheel , A. Turkington . . . . . . . . . . . . 
Vehicle wheel, n. H. Taylor . . • . . . . . . . . .  

Kerosene Oi l [ngine 1;t'!st7.e�u�r�c�eer�};n�� 
for the purpose. Indispf'nsable to Law­
yers, Editors. Students. Bankers, In sur .. 
ance Companies and business men gen­
erally. Book marker and pap€r clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 250. 
To be had of all booksellers. stationers 
and notion dealers. or bv mail on receipt 
of price. Sample card, brmail,free. Man­
ufactured hy Consolidated Safety 1'1n. Co., Box 121. Bloolllaeidt N • .I .  

Vending apparatus, O . .Tf'ager . . . . . . . . . . . .  . 
Vending machine, "'l'". H. Pumphrey . . . .  . 
Vend ing machine, coin controlled, G. V\T. 

1\-facKenzie . . . . . . . . . . • . . . . . . . . . . . . . . . .  

7R6, 462 
766,297 
766,780 
7R6, 445 
766,728 

766, 716 
766,441 
766, 604 
766, 671 
766. 532 
766,549 
766, 690 
766,726 

N o t h i n g  but Kerose ne Oil to run it  

Simple, Sate and Efficient. Needs little 
attention, i s  less Iike1y to get out of 
6ig:�, e���n�

s 
��;;�f:�t��ea�����:"i� 

cal and Easily Operated. 

International Power Vehicle Co. Stamford, Conn. 

(l)� V('uding machinf', }lfl ?er, r.  A. Green\vood . 
Vf'sspl elosnre, C. H . .T. Dilg . . . . . . . . . . .  . 

� V('sspl handle, T. E. Crawford . . . . . . . • . • •  
? Vessel safegnarding device, F. Schmitt . .  
� Violin bow guide, Strauss & Schwerdtle . . .  

Wagon jack, L. J.  Grant • • . . . . . . . . • . . • . .  
Wall lining, L. Patterson . . . . . . . . . . . . . .  . 
Warping machine clock mechanism. A. E. Blloadel • • • • • • • • • • •  '.1" • • • •  I • I • •  I • I • • • •  'ioo.asa 



AUGUST 13, 1904. Scientific American. 

I V Y  O R  O A K  
POISONING 

immediately relieved and quickly cured by 

Hydro%one 
Harmless, although a most powerful 

bealing agent. 

Washing ruaclline, W� .  D. Whitney . . • . • . .  
Watch protector. R ,  Adolph . . . . . . . . . • . . • .  
Watch winding mechanism, J. Bond . . . .  
Watch maker's pivot pin grinding device, 

766,477 
766,409 
766. 415 

D .  Abeles . . . . . . . . . . . . . . . . . . . . . . . . . . .  766 211 
"""ate I' drculating device, G. Kimball . • • • •  766, 448 
Water meter, G. Bassett . . . . . . . . • . . . • . . .  766, 317 
Water seal trap, J .  E'. Keyt . . . . . . . . . . . . . .  766,764 
Water tube boUpr, '1\ J. Barbour . . . . . • •  766,583 
Watpr wheel shaft bearing. F. Trump . . •  766,296 
Waterer, hog, B. 11"'. Booth . . . . . . . . . . • . . .  766,416 
'Veeder, sulky, G. B. Davison . . . . . . . . . . . .  766,603 
'Velding apparatus, ring, G .  W. La V oo . . .  766,363 
Welding clamping deVice, electric, A. F. 

Riet?",1 . . . . . . . . .  , . . . . . • . .  , , . . • . . . . . . .  7661,288 
'VeIls from oleaginous obstructions, appara-

tus for freeing oil, J .  Yoast . . . . . . . . .  766, 313 
Wheel. F.  P. White . . . . . . . . . . . . . . . . . . . . . 766.302 
Wheel brace. R, H. Scott . . . . . . . . . . . . . . .  766,773 
"�hpel fpTIder, J.  Ortner � . . . . . . . . . . . . . . . .  766,195 
'"Vheels, flexible metal band for traction, 

S P.ECIAL MANfOFACTUIUNG.  
D IES AN D STAMPINGS TO ORDER. 

S P EC'L MACHINERY- MODELs·EXPERIMENTAL WORK. 
D ROP FORGING DIES AND DROP FORGINGS. 

HARDWA R E  SPECIALTIES Etc MAN F'O ITO ORDER.SEI'tD S A M P LES OR D.AW ' NGS FOR  ESTIMATE S. WltlT E  FOR O U R  BOOK LET. 
TH E G LOBE MAC H I N E �  Be: STAMPING c o. 9 7 0  HAM I LT O N  S T., C I-EVEL.A N O ,  O H I O . 

I F  Y O U  S H OOT A R I F L E  
Pistol or Shotgun, you']] make a Bull's 
Eye by sending three 2c. stamps for 
the Ideal Hand-book '"A ,"  126 pages 
�I-tEE. The latest Encycl opedia of 

Arms, PowdelY's, Shot and Rt/'llets. Men­
tion 8CIE�TIF J C  AMBRICAN. Ad dress 

IDEA L M FG. CO.,  2n U St.. N EW HAv.m. CO"N . . U . S . A  

I w i l l  >end o n  receipt of 10 cents to pay 
postage, 

A TRIAL BOTTLE FREE. 
Send for it now. It will 'immediately 

relieve and promptly cure Insect Bites, 
Hives, Prickly Heat, Sunburn, etc. 

E. O. Doak ' . . . . . . .  , . . . . . . . . . . . . . . . .  . 
"Thistle, automatic steam, H. A. Ewald . 
"rinding' machine, J. F.  "Middleton . . . . . . .  . 
"''''inding mechanism, fabric machine, V. 

+��:��� �U3:naJ.1I ('orli ss Engines, Brewers' 
766,370 and Bottlers' Macbinerv. 'l'HE VITlFHiR 

MFG. CO . . 899 Clinton St . .  MIlwaukee. W,S 

Sold by leading druggists. N.q���s;�' 
Dept. D ,  63 Prince St • • New York 

Send for B�oklet 00 .. How to treat diseases," contain· 
log huodreds of testimooials of wonderful cures. 

CABOT'S 

Feet .A �"flC!! 
For Tender ,  Aching 

Relieves pain ; lerluces swelling ; destroys odors ; C U l t'S oftemiive TJer­
spiration. At all dealers. Look for 'Trade Mark. lOco and :25c. pack­
ages b,\' lllail oE 
8ulpho-Navt.hol £10., 1 5  lIuymarket Sq ... B01ilton, Mas8. 

Ackt l . 1\lerrall's j !.\l acy's ; Siegel. Cooper, New York City. 

THE FINSEN TR�!���NT 
CURE.S A L L  S K I N  D I S E A S E. S  

AND CAN C E R  
N0 matter what skin d isease 

Hoxie . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766. 621 
Windmill. W . . J. Clemson . . . . . . . . . . . . . . . . .  766.219 
Windmill, .T. J.  McLean . . . . . . . . . . . . . . . . .  766. 648 
Windmill, W. P. B rett . . . . . . . . . . . . . . . . . .  766. 662 
Window screen, C. H. Comstock . . . . . . . . . 766,597 
"Tindow screen and guard, A. Johnston . . . 766,262 
V{ indow ventilating lock, H. B. Ivps . . . .  766 , 357 
Wire reeling apparatus, B. F .  Reichen-

berger , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  766, 522 
Wirf' strf'tchpr clamping device, .T.  A .  

Clements . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wrench, E. K. An sorgf' . . . . . . . . . . . . . . . .  . 
Yarn package, G. W. Foster . . . . . . . . . . . . . 

DESIGNS. 

766.423 
766. 077 
766. 175 

Rug, A. Petzold . . . . . . . . . . . . . . . . . . .  37,060 to 37. 066 
Spoon, souvenir, W .  M. Davis . . . . . . . . . . . . .  37, OGB 
Spoons, forks, or similar articles, handle 

for, S.  Stobr . . . . .  ' . . . . . . .  , . . . . . . . . . . . .  37,059 
Stove, J. P. Ouerhacker • • . . • • • • • • • • . . . . . .  32,067 

TRADE MARKS. 
Ale, porter, and beer, Lembeck & Betz 

Eagle Brewing Co. . . . . . . . . . . . . . . . . . . .  43,085 
Apparel, certain named wearing, Consumers 

Clothing Co.  . . . . . . . . . . . . . . . . . . . . . . . . .  43, 075 
Barytes. J. T. Williams & Sons . .  , . . . . . . . .  43, 098 
Battery cells, dry, National Carbon Co. 

43.117 to 43, 1 20 
Bedsteads, brass and iron, Marion I ron & 

Brass Bed Co, . . . . . . .  : . . . . . . . . . . . . . . . .  43.122 
Beer and malt tonic, Central Consumers Co. 43,086 
Candy, Ramona Candy Co. . . . . . . . . . . . . . . . .  43, 087 
Cement, Portland, Miller, Mason & Co. . . .  43, 1 1 5  
Clothing. certain named. H .  R. Stoepe! . . . .  43.109 
Dentifrices, Prophylactene Chemical Co . . . .  43,096 
Fabric deening preparations, textile, G.  

Eisenkramer . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 , 079 
Flour made from wheat. S. Logan . . . . . . .  43. 084 
Flour, wheat, Hubbard Milling Co . .  . 43, 080 to 43,083 
Furniture, eertain named aseptic hospital, 

Kny-Scheer2'r Co. . . . . . . . . . . . . . . . . . . . . .  43, 1 21 

C H E M I CAL E XA M I NATI O N S  R IN D S .  D R. H .  f \  ST IKFE L. Bis:o:.ell Block. Pittl'lburgh ,  

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. 

E. V. B A I L LAR D ,  Fox B l d g  .. Fran k l i n  S q u a r e .  New Y o r k .  

TH E R M O P I L E S $3.00 each . For electro· - l¥,tic assays. charging storage 
batteries. etc. Walsh' s  /Sons & Co., Newark. N. J. 

Expe rimenta l  & M ode l  Work 
Cir. &: aavice free. Wm. Gardam & Son.45-51 Rose St.,N. Y. 

CIALTIES of all kinds, to order ; 
largest equipment; lowest pric· 
es. Send sample or I NVENTORS We 

m
anufacture METAL-SPE-

model for low estimate and best expert r> ilvice FR EE 
T H E  EAG L E  TOOL C O .  D e p t .  W, C i n ' t i , O 

Dies, '1'0018 and Speci al Machines. Models 
and Experimental Work. General Machine Work. 
PH. J. BENDER & SO:Ks. Inc . . 87 Frankfort St.,NewYork 

NOVELTIES & PATEnTED AR .... ICLES 
MANUFA'CTtlRED BY CONTRAGT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOGL WORKS, CLEoVE L A ND. O. 

Models and Experimental W ork. Inventions 
and Models designed and perfected,  Years of succ€-s __ . 
Modern shop. M. P ScbeU, W7 Mission St., San Fran cisco 

� t S C: I'\'  E. R IDT Lc  TAM P C O .  STEEL , 51tAIYI P S, '�ETn:RS '" F1GURE:5. 
r '  '6 F1. 1 1D '  E. P OR'1' C O N N ,  

ReE:isterH an accurate account o f  work done n n  printing presses, I?,'rain 
tallies, weighing, measurIng alld other aut()UJati,� llHl.chint's. Counts up 
to 1 ,000,000 and repeats automatically. SImple, a('eurate, dura11e. Spe­
cial countt'rs to order. Send for circular. C. J. ROOT. Bristol, Conn. 

A n  g l e 
Benders 

we make band-Dower 
benders for formillg an­
gles in �tock J i n .  thick 
and nnder. J.ight stock 
can b e  bent cold. 

WALLACE SUPPLY C O M PANY 

910 Royal Insurance Building, C H ICAGO  

ROTARY PUMP8 A ND E N G I N ES. 
Th eir Origin and Developm ent.-An important series of 
papers giving a h i�t(lrica] resume of the rotary pump 
and engine from 1588 and illustrated with cl ear draw­
ings showing the construction of varions forms of 
pumps nnd engines. 38 illustrations. Contained in 
HUPPLEl\IENTS 1 1 on. 1 1 1 U, 1 1 I 1 .  Price 10 cents 
eaCh. ,F'or sale by Munn & Co. and aJ1 newsdealers. 

you h ave it can be s u ccess­
fully treated by the FINSEN Light 
Treatment. E n d orsed a n d  en­
dowed by the rulers of fou r great 
n ations. No operation , medicine 
or p a i n .  WRITE today describing 
y o u r  case and get o u r  So-page 
b ook which describes the tre at­
ment fully. It is FREE.  PROF. N I ELS R. FINSEft . 
The Finsen light Institute of America 

Glass va Sf'S, veRRels, and receptacles, orna-

�os��!::�' ��tJ��:�F�h ���������: : :���: :�:��i ttEi �!fu!�C�!IOg�l!£��:!�
i
�: I F  YO U N E E D  A G O O D  O I LSTO N E  

Suite 0 78 State Street, C hicago 
conducting, Chicago Fire Proof Cover- 25c. Parlor Tricks Catalogue, free. 

Lard
i
.
ng

ce�;;in · '';�;'';�d . 
��bstit';t�

' f��; . '0: ' S: 43, 1 1 6  MARTINKA & CO .• Mfrs., 493 Sixth Ave., New York. 

There and 
a Back 

WHAT A RELIEF 
Write us to-day for information 

GRANT.FERRIS C O  
Troy, N. Y. 

Hardy . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  4�. 1 1 0  
Liniments. S.  D .  Oonfer Medical C o  . . . . . .  , .  43.094 
MecUcal compounds, certain named, Occi-

Orient l"[�dieine 00. . . . . . . . . . . . . . . . . . .  43, 090 
, 1\ipd iral componnd emnloyed in the treatment 
I of hogs • .  T. F ,  Abel . . . . . . . . . . . . . . . .  . , .  43. 097 

Medidnal preparations, certain named, R. 
R. Paddock . . . . . . . . . . . . . . .  , . . .  ' , . , . . .  43.091 

�{edicinp, certain named, SoIurol (Thymic 
Acid ) Co, . . . . .  , . .  , . .  , . . . . . . . . . . . .  , . .  " 43. 089 

'}[edi l:'ine to promote development of pure 
blood. W. N. Li>Y , . .  , . .  , . .  , . "  . . .  , . . .  43.088 

1\{etals, cf'rtain named, Ajax M0tal Co. . . .  43, 1 00 
Papf'r, coatpd emboRsing cover, Champion 

Coated Paner Co, . . . . . . . . . . . . . . . . . . . . .  4�.On9 
Poncils. lead. E. Faber . . . . . . . . . .  , . . . .  , . ,  . .  43.074 
Printing plates, apparatus for makin g stprpo-

costly to lnstal1 and run. type, Campbell Printing Press and l\Ug. 
Hvdraulic Ram will work con- 90 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  '. ' .. . .  43,105 
1 inuous l y  wherever there is a running Pubh cahons, certam named, 1\IcClure, PhIlhps 

tream. Nothing to blow down, blow & .Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43, 073 
UP. or require attention. Requi res I RempdleR for hay fever, headache, and ca-

less head of water to operate than ta rrb . I" .  S .  Kelly . . . . . . , . . . . . . .  " . . . .  43.092 
other ram. Never needs re- Rpm('dy foT' certain named diseases, Tuck-

Catalogne free. apaw Medicine Co. . . . . . . . . . . . .  , . .  , . . .  43.0�3 
N iagara Hydra u l i c  E n g i n e  C o . ,  Rock drilling rna.chin er), and tools. Ingersol· 

CHESTER, PA. �alv�e���a�l�rtR�II�a��·d d i����e's', ' I�.· 'Hick� : j�:6g� 
S
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. ScaJes and wei,f!'h ing machines. weighing. H.  

N ,  Strait Mfg.  Co,  . . .  , . . . . . . . . . . . .  ' , .  43,104 
By N. Monroe Hopkins. This " built-up " laboratory 
���r��� ;i� ;o

e
s
if:g��t;��e l}°

b�nga��gc;;i�l
a�ubn

e w�t�!l: 
by any amateur skilled in the use of tools. alld it wil1 
work as well as a $125 balance. The article is accom­
panied by detailed working drawings showing various 
stages of the work. This article is contained in SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 
cents For sale by MUNN & CO., 136 Broadway, New 
York City. or any booKseller or newsdealer. 

EveryMechanic 
Should Own It . 
M o ntgom ery & Co. 's  Tool  Cala 
which is thoroughly up·to·date. 
pages and discount sheet. 

Sent by mail for 25 cents. 
MON TGOMERY & CO.. ' 

105 Ii'olton St., N e w  Y ork Citr -

NOISELESS 

We can furnish our New Process 
�oiseless Pinions in bevel s  as well 
us spurs of any size wanted and 
to transmit any required h orRe 
power. Write for catalogue. 
T H E  N E W  PROCESS RAW H I DE C O .  

Syracuse, N .  Y .  

Trade Marks. 
Designs, 

Copyrights, Etc. 
Anyone sending- a sketch an d de�cription may 

quickly ascertain our opinion free whether an 
invention is probably vat entable. Communicu-
����s 

f���?tll)]�o
e�������i f�i�2��r���it��t��S 

Patents taKen througb MUNN & Co. receive 
Special Notice, without charge. in th e 

Scient i fi c  Amer ican 

Scalf'R, wagon, Standard Scale and Foundry 
Co, . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43. 1 23 

l":!1k, Rtitrhing, Oesterreich & KlaninRki . . . .  43, 078 
Soaps and ROUp powners, toilet and lanndry, 

Lever Brothers Co . . . . . . . . . . . . . .  43 . 1 1 3. 43. 1 1 4  
Soda water fountains, W .  G.  Cronkright . . .  43,102 
Straw and chip braids, dyed and blE'uched , 

R, H. Corney Co. . .  . . . . . . . . . . . . . . . . . .  43 . 1 08 
Syrups, molassE'S, and sorghum, New Orlf'an s 

Coffee Co. . . . . . . . . . . . . . . . . . . . . .  . 43. 1 1 1 , 43. 1 1 2  
Tirf's for vehidf's. rubber, G. & .J. Tin' 00. 43, 1 03 
Tools, pneumatic, Ingersoll-Sergeant Drill 

Co. . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . .  43. 1 07 
Underwear, certain named, Cooper Mfg. Co . .  43 .076 

LABELS 
"Anon a , "  for cigars,  cigarettes, tobacco, and 

chewing gum, M. Hyman Cigar and Im-
porthg Co, . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 284 

"Aromatic Ginger Ale , "  for ginger ale, 
Schmeltzer Bros. . . . . . . . . . . . . . . . . . . . . .  1 1 , 286 

HClub Kola , "  for a beverage, Liquid Car-
bonic Co. . . . . . . . . . . . . . . . .  , . . . . .  ' , . . . . .  1 1 , 288 

"Columbia, " for shirt waists, �and Bros . . .  1 1 ,280 
" Dope, a Tonic for the Nerves, for a bev-

erage. W. H, Weatherly , . . . . . . .  " . . . .  1 1 . 287 
"FirRt Justice Cigar, " for cigars, Central 

H thograph Co.  . . . . . . . . . . . . . . . . . . . . . . .  1 1 .200 
"Fruitative s , "  for liver tablets, A .  Rogers 1 1 ,281 
"Goldrim " for Flour, Western Flour Mill 

00 : . . . .  . .  . .  . .  . .  . . .  . .  . .  . . .  . .  . . . . . . . .  1 1 , 282 
"Kola 

. 
Ch�colate. " for a beverage, Liquid 

Carbonic Co. . . . . . . . . . . . . . . . . . . . . . .  � . . .  1 1 , 289 
"L-l\larluco , "  for cigars, H.  J. LewiR . . . . . 1 1 , 290 
"I.df'ber's Hoosier Beer , "  for lager beer, 

Inilian anolis Brewing Co. . . . . . . . . . . . . .  1 1 , 285 
"Old Rpliable Conductor," for cigars, W. 

IJ. Hance . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 , 291 
"Uncle Ram . "  for condensE'd milk and 

f'vanorated cream, American Condensed 
lImk Co. , . . . . .  , . .  , . .  , . ,  . . . . .  , . .  , . .  , . .  1 1 .283 

"WN�tern Dil-mlav Co. Signs, " for signs, 
Western Disolay Co . . . . . . . . . . . . . . . . . . .  11 ,293 

PRINTS. 
"Heptol Split s , "  for mineral water, Cromp-

ton & Sons Litho. and Ptg. Co, . . .  , . . .  1 , 037 
H3\!fcCal l Patterns . "  for patterns, MeCall Co . .  1,038 
"Nor-din " for cement buildin g  blocks and 

machinery for making same, Cement Ma-
chinery Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,039 

A printed copy of the spet..ification and drawin� 
of any patent in the foregoin� list, or any patent 
in print issued since 1 863, will be furnishC'd from 
this office for 10 cents, provided thp name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In· 
ventors for any of the inventions named in the forp� 
going list. For terms aod fnrther partlcula .. "ddreu u._ ... 00., atU BroadwQ, Hew YOlL 

Are you interested in Patenrs, Model or Experimenta 
work 1 Our booklet entitled 

WHAT WE DO-H OW WE D O  IT · Try an I N D I A. G uaranteed to give satis-
will be sent to you on request. faction or money returned 

KNICKERBOCKER MAClIIXlc W ORKS, Inc.,  Size. By Mail. I Size. By Mail. 
8.10·12 Joneo I"tl'eet, New York. 8x2xl $1.10 4%x1%x% $0.50 

7x2xl 85 3xlx% 40 
M A SO N ' S  N EW PAT. W H I P H O I S T S  Send for Price I,ist 

save expense ;tnd liability incident to Elevators. . THE PIKE MFG, CO. PIKE, N. H. Adopted by prInmpal storehouses In New Y ork & Boston I New York Store 151 Ohambers Street 
Manfd. by V OLNEY W. ilIA SON & C O .,  Inc. 

' 

Providence, ]'. I. ,  IT. 8. A. 
-��---

�-----------. ,  ,----- WORLD'S FAIR ROOMS FOR 
at HALF 'I A N U FACTURERS' PRICES • • 75,000 REFINED PERSONS 

. with privilege of examination. Send for Cat. I 50 C E N TS TO $2.50 Typewriter E m p o ri u m .  203 LaSalle St., Chicago I 
M AT e M  M A C  M I N  E R V .  \ £��e��;.'i�gj.:' �7a"o�' ��r ';;�d'}o�

e
�1;,?l�,'."'{ge O�e�!r��;n 

BIG MONEY IN MA'ruIlES. room occupied weel\. or more. Ref:rences , Fair. offi cial s, 
We manufacture everything pertaini ng to the bUfl.i- !Jankers, merch �nts and edu cator� . .worl d s ��

alr Room-
neS(3. The Very Latest Process. �e will furni sh �Ic7ui�.

ure1�{m��lv:'a�i�d:t W.
d 1.

h(j�E'ii�i�'I'uJ.��
et

i.�� a manager or teach any purchaser the bUSIness. Local Secretary Na cional Educational Association F. W. MURPHY & BRO., I ' c • • 
1118 Asnland Block. Chicago. Ill., U. S. A. I 

Walls, Oil and Gas Wells drilled 
by contract ',0 any depth from 50 
to 3000 feet. We also manufac­
ture and furnish everytbing re­
quired to d.-ill 8,nd complete 
same. Portabl e  Horse Powel 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what is required and Ben d for illus-

��!.
�tjr�aitnel�d�C�a«jta��

e·
sJ����

S 
Gno r OGK. U. S. A.. 

A.W. FABER; 
Manniacl Ory Established 1'61 .  I LEA D PENCILS, COLORED PENCILS, SLATE I 

PENCILS, WRITING SLA'l'ES, INKS. STATIONERS 
RUBB E R  GOODS, R ULE RS, ARTISTS' COLORS. 

78 Reade Street. New York. N. Y. 
G RA N D  P R I Z E .  H i g h est Award , PAR I S .  1 9 0 0 .  I 

To Owners of Gaso l i n e  Engi nes, I 
Auto m o b i l es,  LaunCh e s, Elc 

Th'Auto=Sparker 
does away entirely with all  starting and 

!������. b
��

r
�:it��� ���h��� ��t 

teries. Can be attached to any engine 
now using batteries. Full y guarantet;rl; 
write for descri})tive catalog. 

Motsi n g e r  Device Mfg.  Co. ,  
14 Main St .. Pendleton. Ind. 

W E A K  E Y E S  M A D E 

S T R O N C .  

S P E C TA C L E S  A R E  A 
N U I S A N C E .  

N E C E S S I T Y  

O N L Y  M A K E S  

O N E  W E A R  TH E M .  

r-----------------------� 
" Pj llar'd around by. ever]asting hills, 

Robed in the drapery of descending floods.n 

NIAGARA 
FALLS 

One of the natural wonders of the 
world. A charming place at any 
season of the year, reached from 
every direction by the 

NEW YORK CENTRAL LINES 

A visit t o  the Falls is an obj ect 
lesson in Geography ; an exhibition of 
landscapes that no painter can equal , 
and a glimpse of the latest develop­
ments of the industrial world. 

A copy of Four-Track Series No. 9, " Two 
DaYR at Niagara Falls," will be sent free. u e on 
receipt of a two-cent stamp. by George H. 
Daniels, G enera] Passenger Ag'ent, Grand Cen­
tral Station, New ¥ ork. 

PREVENTS FAILING S IGHT 
D U L L  E Y E S  M A D E.  

B R I C H T .  

Write fo r 
I L L U S T R AT E D  
T R E A T I S E  O N T H E  

E Y E ,  M a i l e d  Free. 
T H E  I D E A L  C O M P A N Y .  

2 3 9  B � O A D W A Y ,  , N E W  Y O R K .  
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Absolute air governor, guarauteed tires, Indestructible 
crank-shaft, meChallical� correct transmiss i on. thor-
�.U�.

h
�: cl'��"e��'i,:r�a¥ioutfJ'J��I1, �'lfcT.P�r�ppgg liveries. 

THE WINTON MOTO� CAR�IA6E CO., Cleveland, 0., U.S.A . 

Orient 'onnean Car 

Speed twen t y  miles per hour. Will climb all ordinary 
grades. 'rhc best car for th e price in the world. 

Write  for catalogue 
WA LT H A M  M A N U FA C T U R I N G  C O. 

Waltha In .  Mass. 

teJ;!1 ijj i :it ;J 
GAS and GASOLINE 

For All Work. 
Stationaries. Portables, Roisters, Pump­ers. Sawing & Boat Outfits. 

Send for Oatalogue and 'Testimonials 
State Y our Power N eeds. 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 8 ,  STE R L I N G ,  I LL.  

W h at ( s  D aus ' T i p - To p ?, 
TO PUOVE that Daus' " Tip.Top " is 

�OO
be

:� ai:s s���es;e:���e�r
a�ak�nd 

copie� ?rom ty·pewrltten original, we will 
ship complete duplicator, cap size, 
without deposit. on ten (10) 

���:: ���!·O le�� '5 
trade dbcouut of' Net 
3331J per eent, or 

The Felix A. B. Daus Duplicator Co., DausBldg, 1 1 1  Johu St., �ew York 

S C al � � All varieties at 10 west pr_tces. Best Ral1r

.

oad 
Track and 'Va/Ion or Stock Scal e� made. 
Also 1000 useful artiCles. in c l u ding Sates. 
Sewtng Machines, Bicycles. Tou l s .  etc. �ave 

Money. List. Free. CHICAGO SCALE Co .. Chicago. Ill. 

TH E C R A N E  P U LLER 
A deliberate acceptance of tMs imple· 

ment upon out' word. will - reward the 
buyer with a NE W tool desi�ne I for draw-

lliiii •• �B ing eff carns, wheels, pull eys, etc .. and 
forcing on or off sleeves, couplings 
and the like. No. 3.-For use in ma­
chine sh ops and automobile repair 
sh ops, capacity, 10 tons. No. 2.-For 
automobile kits, capacity, 6 tons. 

H D R D L D O I C A L  DEPARTM ENT 
BRA D LEY POLY'.I'EC HNIC INSTITUTE 

Formerly Parsons Borolog;ical Institute 
l'EORIA, IJ"LIN OIS 

LARG EST and BEST 
WATCH SCHOOL i n  A M E R I CA 
'Ye teach "�atch "�ork, Jewelry, En­
graving, Clock Work, Optics. Tuition 
reasonable. Board alld rooms near 
school at moderate rates. 

Send for Catalog of Information. 

CRUDE  ASB ESTOS  
D I R E C T  F R O M  M I N E S  

I 
P R E PA R E D  

I 
R .  H .  M A RT I N ,  

ASBESTOS FI B R E  O F F I C E ,  5T . PA U L  B U I LD I N G  
l o r  M a n u factu rers use 220 B'way, N ew York. 

A T E LE P H O N E  
Guaranteed 

F'or 600 feet, . each $2.7'5 
For three miles, · . .  4.25 
For ten miles. · 6.25 
For farmers' Jong lines, to.aO 
Farr Telephone and Const. Supply Co. 
Dept. A, 119 W. J ackson Blvd., CHICAGO 

ACCU RATE 

RELIABLE 

DU RABLE 

Scientific Americafi 

WONDER of the AGE 
Jackson's Patent High Head Centrifugal Pump. Guaranteed t o  ralse water 
1.0(l() feet or m ore and m aintain an efficieney of from 70% to 84%. 
First choice of th e Engineer for CIty Water Works, Draining Mines. Hy-

:i)���liilfit�:r���
i
::���da��Cli\ti�i�n���d. Bea��t���u:i,�;r.l� fOl" 

B Y R O N  J A C K S O N  M AC H I N E  W O R K S ,  • • SAN FRA N C I S C O ,  CAL 

VVAT C )(--E S 
STYLISH ®. 

EFFECTIVE 

IN DESIGN 

We kuow that our watches will do what we expect of them, th m'efore, it is ea�y to unqu estion­
ably guarantee every watch we m ake, from the cheapest to the most expensive g::oade, 

THE N EW EN GLAND WATCH CO., 37 (]l. 39 Maiden Lane. NeW' York 
7' Snow Hill. Londou, Engla,.d 

At Last the Game of Golf 
enjoys the peculiaryrivileg.e of being perfection. TIlE 
" ;UISSINH L I N K "-UF THE LINKS found in 
;��r� t:�r:;:. ���ih�fes!�

e
�g��rat-d.

w
ar�j�:�f�l e

t
�� 

any wrist. A transparent cover protects the sh eet from 
soil. Openings permit scoring with convenience and 
d es patch_ Lift the button and a fresh sbeet is instantly 
exposed. :Made from fine tan RU8Sla. Device mailed for Fitty Cents. 

W .  H .  G r e e n f i e l d , M a s s . 

BRING5 · GOOD FORTUNE TO ITS USERS 
G , .. It) 

H OME OF F I C E  AND FACTORY 
SYRACUSE, N. Y. 

EXHIBIT AT WORLDS FAIR, 5T. LOUIS, 
· SEC. 23. PALACE LIBERAL ARTS. 

WASHBURNE'S 
I:�����d FA ST E N E RS 

The fastener with a BUll-DOG GRIP 

Our Weekly 
Market Letter 
written with conciseness and author­
ity, deals with the matters of the 
hour, perIaining to Stock and Bond 
Investments. Upon request, your 
name goes on our mailing list. 

Corey, Milliken & Co. 
BANKERS AND BROKERS l lS State Street, Boston, Mass. S 

The "Besf' 
The World's Best Light 
Sold in every civilized coun� 
try on earth. Costs less than 
kerosene. gives six t i m es 
more light than electricity. 

APure White Steady Light 
Makes and burns its own gas. No wick , no odor. no smoke. 
Absolutely safe. For indoor 
and outdoor use, 

Agents Wanted, 
Exclusive territory. liberal 
commissions. Catalog free. 

THE BEST LIGHT CO. 
Owners of OrIginal Patents. 

87 L 5th St. GANTON, OHIO. 

" RIDOFUM " 
(Trade Marl;;:) 

We mean roaches and water­
bugs. It is easy.  if you use 
a . , Ridotum Roach Trap."  
Beno for descriptive circular. 
or, better stin. 25 cents for 
sample trap. postpaid. IJib� 
el al terms to agents. 

PAPE R BOX COM PANY 

are built on lilles of strict originality 
and are protected by the O l d f'  pa .. 
tents. No engin e made approaclJ es 
the Olds for economy and d urability. 

j:.
t
:;::bi:��;�

i
:���, : :: 1�� �: �: 

Wr!te to-day for fun information and 
new iJIustrated cata l og. 

Olds Gasoli ne En,.-ine Works 
216 River St., IJansmg, Mich. 

Any size place. summer homes, launches, yachts, etc. 
Every detail included ; very best matenal ; practical. 
So simple no electrician required. Light A ll the Time, 
as storage battery included. (jas� Gasoline or Steam 
engines 

'-
used give plenty of power for pumpi n g  water, 

sawing wood, refrigeration, etc. For printed matter 
address 

DOING 

ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO •• Hartford. Con". 

B USINESS IN CA NA DA � I 
Why Not Establ ish a Branch Factory There ? 

. I A gOOd opportunity is open in the manu facturing �ity of Bra,utford,  Ontapo, w � er.e a fine factory IS I I  for sale, or to rent. It is ]oC'atE;d on u larf�e lot ,  Hn d InC'ludes . three. good bnck bulldIng� a n d  tirep�oof 
storehouse. M ain building 115 teet by 65 feet , three storey" hWh, With ggod 1�1I H. P. engme and bOll

�r
· I I Available for }Jresent use. W i l l  be in market only a short tIme. Apply to .P.  O. Box 49, Brantford, on.:... 

AUGus'r 13,  1904. 

An 8� horse-power Cad­
illac motor, when tested 
after nine months of con­
tinuous service, devel-
oped 10� horse-power. 
Does that kind of broken 
promise interest you ? 

It isn't always possible to be exactly 
truthful, but there is a right way to err. 
You'll find some remarkable statements in 
the Cadillac literature, but if there' s any­
thing that i�n't so. the ·difference is in your 
favor. We'll send you booklet N if you'll 
ask for it, and tell yon where the n�'arest 
ageney is. A ride in tl�e Cacllllac wII� .be 
the more a revelation If yon're famIlIar 

� with other cars. CacliUacs are $750 to $900. 
CADILLAC A U T O M O B I L E  C O . , Detroit, M i ch. 

Member Association of Licensed Automobile ManufactLlres. 

For Pe n c i l  Users 
A 32-page book, indexed bf VOCBr­

ti01l1!\ get.s you in touch with lust tI:t� 
right pencil-it'sjree. 

Department W 
JOSEPH OllOH CRUCIBLE CO. 

J ersey City, N. J. 

Historic Boston Souvenir Knives 
FlltlS'l' QUALITY 

Two·blade pocket knife, 6Oc, 
Artistic reproduction on alu­
minum handle of famous his­
toric spots of Boston. Also 
single-blade knife, watch­
guard size, HOc. Muiled to any 
ad dress on receipt of price 

BURDITT & WILLIAMS CO. Boston, Mass. 
Propnetors of the " Hardware 'Store for a Hundred YE:ars." 

M osqu i to es  
JAPSTICK is a new aromatic pas. 

tille, which is guaran­

teed to drive away mosquitoes. Each stick burns an 

hour. Cures mosquitoes of the biting habit. Sent 
postpaid for Twenty-five Cents per box. 

THE CULECIDE CO. 
1 6 5  Summer St . •  Boston Mass. 

�ee OLlr ExhIbit in Liberal AI ts Bui ldmg, St. LOUIS ExpositlOU. 

Vott Ammeters 
Pocket size, but Jarge enough fur accuracy 
and practical use. Various ranges for test-
����ra�\����s�I:;�ri<Xl;�tv �l����t��; :�� 
Ammeters for general measurements. 

'UrSend jar Circular. 
I,.  M. PIGNOLET. 80 Cortlandt �t . . 'lew Y ork, N. Y. 

Young Men 
o f  proved business qualities with 
a little capital will find proper 
encou ragement to locate factories 

along- the lines of the NORPOLK 
AND WESTERN RAILWAY. 
References must be furnished. 

PAUL SOnERER 
Agricultural and Industrial Agt., N. & W. Ry. Ca. 

ROANOKE, VA. 

-_.. . US� ON GUNS TOOLS ",'YCLES PREyr.I 
By MANNDe.IIN t; 

15 t.o 21 Clinton Street. 

"LIGHTWEIGHT" PRESIDENT SUSPENDERS mean freedom in breathing. Weigh 2 oz .  Any store Soc 
and $r .00 postpaid for choicest patterns. 

THE O. A. EDGARTON MFG. 00., BOll: IllO, Shirley, H •••• 


