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TITLE TO THE PANAMA CANAL. 
We learn that the Cabinet of the President, at its 

weekly meeting on July 1 ,  referred the matter of this 
government's securing a satisfactory affirmation of the 
sufficiency of title to the property of the New Panama 
Canal Company to the Attorney-General ; and it is 
probable that he may endeavor to secure from the 
French government through the Chamber of  Deputies 
a legislative resolution which shall effectually affirm 
the legality of the acquisition of the canal by the 
United States, 

There i s  good reason to believe that informal pre
liminary assurances have been received from the 
French government that everything will be done that 
i s  necessary to assure a perfect title. It is  also ex
pected that the Attorney-General will have access to 
the records of the French courts bearing on the sub
ject, and authorization from them to secure from a 
higher tribunal further Evidence on the sufficiency of  
title. The continued friendly feeling between the two 
governments is  ce'rtain to dispose of this vital ques
tion at an early date in a manner satisfactory to the 
President. 

We trust that the treaty negotiations which are to 
be undertaken with Colombia will  meet with such 
encouragement that the preliminary arrangements will 
be completed by the beginning of next year, The 
President and Cabinet are to be commended for acting 
so promptly in carrying out the provi sions of the law 
on this most urgent question. 

... ,. ... 
SOLUTION OF THE BRIDGE TERMINAL PROBLEM. 
Among the many plans that have recently been sub

mitted for overcoming the crowded conditions of street 
car and elevated railway travel at the Brooklyn Bridge 
terminal, by far the most simple and effective is that 
which has just been proposed by William Barclay 
Parsons, Chief Engineer of the Rapid Transit Com
mission, at a recent meeting of  that body. The ter
rible congestion at the City Hall center is due to the 
fact that three great systems of railroad travel meet 
at the entrance to the Brooklyn B ridge, and unload 
tloieir passengers to swell the crowds that find their 
way on foot during the rush hours to the same point ; 
in other words, the congestion i s  traceable to the fact 
that at this most important point, instead of an un
broken system of travel, converging to the bridge and 
passing over it  without any transfer of passengers, 
there is  a terminus of extremely limited accommoda
tions. Evidently, the way to relieve the congestion is 
to break it up by removing the cause. 

We have recorded, from time to time, the various 
plans which have been offered as a relief to the pres
ent conditions. The first one, sugge'sted by a special 
commission of engineers, proposed to extend the trolley 
tracks northward on Manhattan I sland to the other 
new East River bridges which are under construction, 
and southward to important connections further down
town, and the plan proposecJ. would certainly h ave 
relieved the crowding. But i t  was radically wrong in 
its suggestion to carry these tracks on elevated struc
tures, and so add to the serious disfigurement and 
obstruction to traffic afforded by the present elevated 
railways. 

Mr. Parsons is convinced that any future additions 
to the railway system of this city must be made under
ground,  and he proposes to secure all the advantages 
and avoid the drawbacks of the plan just referred to, 
by making connections between the p resent bridge and 
the new bridges and with the district below City Hall 
Park by means of subways, The proposal, briefly 
stated, is as follows: Commencing at the Manhattan 
anchorage of the Brooklyn Bridge, he would depress 
the railroad tracks, carrying them down on a grade 
of 4.5 per cent, until they reached the level of  the 
subway tracks which are now under construction. 
The tracks would enter a great eentral, underground 
station, which would be available for both the present 
subway tracks and those which it is now proposed to 
bring below ground from the bridge. Hefe the tracks 
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would swing to the right and to the left, some of thelll 
VUHfiillg ill a �ulJway below Cente r Street, Lo a junction 
with the Willianu;bllrg aUfI Manhattan bridge;;, while 
others would be carrier! in a suhway below Nassau 
Street to Maiden Lane, where they would again swing 
to the left to pass in a tunnel bEneath the East River 
to Brooklyn. By this arrangement i t  would be possi
ble to maintain a constant circulation of cars from 
Brooklyn to Manhattan I sland by the present bridge, 
and from Manhattan Island back to Brooklyn by way 
of the two new bridges and the proposed Maiden Lane 
Subway and tunneL The present congestion would 
by this arrangement be entirely relieved. Incoming 
and outgoing passengers would no longer crowd to a 
single point ; since the former would alight, some of 
them, at City Hall  Park, and others at the various 
points in the new subway which are nearest to their 
destination ; while the outgoing passengers WOUld, a 
large proportion of them, take the Brooklyn cars at 
various points on Manhattan Island, and only a limited 
number would walk to the p resent bridge terminus. 

The carrying of the tracks below grade will, of 
course, remove the necessity for the present Brooklyn 
Bridge terminal station, and this unsightly structur8 
it is proposed to remOVE' and erect in its place a large 
municipal building, whose architecture will harmonize 
with the bui ldings in the vicinity. We are glad to note 
that on the presentation of this scheme to the Rapid 
Transit Commission i t  was heartily indorsed by all the 
members of  that body. The estimated cost of this 
work being only $2 ,75 2 ,000,  i t  will  be seen that because 
of the heavy damage costs which would be necessary if  
elevated structures were built, the proposed trolley 
subway would be a very much cheaper construction ; 
while its advantages, because of the large union under
ground station which would be built at the bridge, 
and the absolute freedom from interference with 
traffic, to say nothing of the avoidance of any 
further encumbering of the streets with unsightly 
elevated structures, render it by far the most prac
ticable scheme yet presented for the solution of this 
important problem. 

. 1. I • 

SCIENCE IN AMERICA. 
From time to time, the status of pure science in 

America is  made the subject of more or less acrimoni
ous discussion. One of the most trenchant opinions 
which has been delivered in some time on the subject, 
comes from the pen of Prof. Carl Barus, of Brown 
UniverSity, who writes in a recent number of Science 
with a candor that is refreshing, 

Among other things, our self-di strust is sharply 
criticised. We are not quite certain that we hav8 
among us a great savant until we are told so by 
foreign scientists. Contrasting the reception accorded 
to a German scientist in Germany and a French 
scientist in France, it must be confessed that we treat 
our own men rather shabbily. Whenever he reads 
a scientific paper before some learned society, the 
German chemi st or biologi st, figuratively speaking, 
takes off his hat to the work of his countrymen, The 
Englishman waxes enthusiastic over results achieved 
by British men of science, and a Frenchman will pay 
many a graceful compliment to some scientific com
patriot who has worked in the same field. That 
science should know little or nothing of patriotism 
may be true enough. The pessimistic Schopenhauer 
even went so far as  to declare in his clever, bitter 
way that patrioti sm in science was but another form 
of bigotry. 

But i f  American scienti sts should not flaunt the 
stars and stripes in the face of the foreigner, yet they 
should at least take a certain pride in what their 
countrymen have accomplished. For Americans the 
aristocracy o f  science resides in England, although it 
cannot be denied that the Continent too has its at
tractions, Prof. Barus tells  us that our scientific 
men are apt to outgrow first the American Associa
tion, then the National Academy, and finally even 
their own country. 

All this may seem to point to a well-devised scheme 
of gradation. But the question arises: Can we ever 
hope to reach intellectual maturity in the eyes of the 
world if we belittle the dignity of our own institu
tions? Self-confessed incompetency, says Prof. Barus, 
may be a virtue, but one should at least first be sure 
that the incompetency really exists, Although we 
cannot agree with the Professor in believing that if 
Europe were to close her gates to American scientific 
research, no greater blessing could befall us,  we do 
believe that American achievements in scientific re
search should receive as full a meed of recognition in 
this country as they do in Europe. 

----,-- �-- -----
THE "BLINDNESS" OF THE SUBMARINE . 

In 1899, the largest of all submarine boats, the 
"Gustave Zede," successfully withstood her first trial. 
The results were so satisfactory that French naval 
architects immediately and enthusiastically advocated 
the introduction of submarine craft in the French 
navy. Even the public showed unusual interest in 
the construction of these new vessels; for the PariS 

newspaper, Matin, received Lullserilltions 5lufficient in  
allloun t to pay [or  the two IJoab;, "Frau\:ais" and "AI, 
gerien." M. Loekroy, Minister of Marine, who trav
eled through Germany for the purpose of studying 
German industries, was one of the strongest advocates 
of  the submarine boat after the "Gustave Zede" had 
been placed in commission. In the Chamber of Depu
ties he advocated with all his ardor the building 
of submarines, maintaining that "once the submarine 
boat was blind, but now it can see." That statement 
must be taken with the proverbial grain of salt. In
deed, naval officers have time and again complainE'] 
of the blindness of submarine boats. For that reason 
it is not to be wondered at that many attempts have 
been made to provide eyes for the new vessel. 

The exact nature of the provisions that have been 
made have, of course, been kept secret. Indeed, 
every new piece of machinery that is introduced in 
the submarine boat is carefully concealed from the 
inquisitive intruder. At all events, i t  i s  quite certain 
that the first suggested plan of using searchlights, to 
dispel the submarine darkness, is not practicable, for 
the reason that the rays of light illuminate but a 
small portion of the vessel ' s  course, Some years ago, 
during the diving Experiments with the "Goubet," a 
French journalist was said to have been engaged for 
the purpose of bringing home to the French people 
the terrible efficiency of the nEW craft. He performed 
his task with startling success. He described how 
easily the boat sank beneath the water and rose again 
to the surface ; how easily it was guided, and how 
comfortable were its accommodations. It  is  true that 
the boat never journeyed for any distance ; that no 
torpedoes were launched, nor that any other offen sive 
virtues were developed. But one phenomenon at 
least he described truthfully. He positively asserted 
that nothing could be seen from the interior-nothing 
but a mass of water, 

Instead of using searchlights which would be of 
service only for such submarine vessels as are em
ployed for wreckage purposes, optical instruments are 
provided. But these instruments must of  neceSSity 
protrude from the water. That circumstance in itsel,f 
is a sufficient proof of their untrustworthiness. Water 
is  wet ; and wet lenses can hardly produce clear 
images. The sea is  almost always agitated .  Even the 
smallest ripples may be sufficient to destroy the ser
viceability of the instruments used. 

The optical apparatus to which we refer, and which 
may be generally termed "periscopes," are not by any 
means very recent inventions. They are almost as 
old as  the submarine boat itself. Their efficiency has 
ever been doubted in all countries except France . 
The daily press is chiefly responsible for the exagger
ated praise that has been lavished upon them ; and the 
press accounts, in somewhat diluted form, to be sure, 
have filtered into the technical papers. A French tech
nical jounial, for example, publishes in a recent num, 
ber an article that bears the title "La Vision dans les 
Bateaux Soumarins et les Submersibles." No les" 
than six instruments are described, which are cata
logued as follows: 

1. Lunette de Drzewiecki. 
2 .  Periscope du Colonel Mangin. 
3. Periscope du Commandant Darrieus. 
4. Lunette de M. Romazzotti . 
5. Lunette de MM, Garnier et Romazzotti . 
6. Lunette de Daveling et Violette. 
Of these, the first i s  preferred ; for the paper in 

question assures u s  that "this system is  exceedingly 
simple, and is perhapJ the best." In commenting on 
the apparatus, it  may be skeptically remarked that 
the arrangement is certainly simple-so simple that 
its efficiency may well be doubted. The original de
scription of this instrument reads: "Elle est compo see 
d'un tube ayant a chaque extremite un prisme droit 
a reflexion totale.  La lunette coulisse dans un presse
etoupe. On peut la fairt� rentrer ou sortir du navire 
et, de plus, en la faisant tourner autour de son axe, 
on parcourt tout l 'horizon," The description i s  cer
tainly meager enough. No sketches are given, I t  is 
furthermore stated that the instrument i s  only five 
centimeters in diameter, and that only one eye can be 
used in viewing an object. Even in France this "best" 
optical i nstrument for submarine boats has bee'll criti
cised ; for the article concludes' "We believe that the 
most practical instrument would be the two-prism 
apparatus of Drzewiecki, provided it could be given a 
length of 50 centimeters and a diameter of 15 centi
meters. The angle of vision would then be about 18 
degrees instead of the present 4 degrees." The im
ages are said to be clear. The inventor, Drzewiecki. 
is a Russian who first made his appearance in France 
during the nineties, 

The other instruments of  the list are similar in 

character. Mangin's periscope i s  1 meter long, 3:0 
centimeters in diameter an6 produces reduced dis
torted i mages. The instrument invented by Com
mandant Darrieus, who is said to have "commanded 
several (sic) submarine boats while he was still a 
lieutenant," i s  very similar to the Drzewiecki appa
ratus, The lenses are, however, somewhat differently 
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arranged. The angle of VlSlOn is only 4 degrees. The 
length of the instrument i s  1 meter, and its diameter 
30 centimeters. 

Romazzotti designed the "Gustave Z iide." It may, 
the'refore, be inferred that the boat is also provided 
with his telescope. But nothing definite i s  known. 
Romazzotti collaborated with Garnier in the invention 
of a telescope that· may be deemed an improvement 
upon his own. Both apparatus are said to have an 
angle of vision of 20 degrees, and to have a length of 1 
meter and a diameter of 30 centimeters. The contriv
ances of Daveling and Violette, about which no l ittle 
ado was made in 1899.  are merely modifications of 
the Garnier-Romazzotti instrument. The images are 
said to be small and the apparatus not easily man
ageable. The Italian engineers, Russo and Laurent, 
have also attempted to solve the problem of providing 
submarine boats with eyes. Their compatriot, Al
brizzi, has succeeded in introducing his own instru
ment. Of this last contrivance nothing is  known 
beyond the fact that it is an "improved periscope" of 
wide angle. Finally, the submarine telescope of Mal
achowski must be mentioned-an instrument which 
was primarily intended to reveal objects at the bottom 
of  the sea, and which has never been practically used. 

THE METRIC SYSTEM IN THE TEXTILE INDUSTRY. 

BY THE ENGLISH CORRESPONDE�T OF THE SCIEN"IFIC ..AMERICAN. 

Prof. Roberts Beaumont, the well-known English 
textile tecb.no�ogist, is strenuously advocating the 
adaptation of the metric system to the textile indus
tries. and the publication of an international list of 
definitions for the various technicalities in the tradE: 
to facilitate business. At the present moment great 
confusion exists upon this point, since mechanics in 
the textile  industries i n  various parts of the United 
Kingdom have a variety of terms to indicate the same 
subject, while the terms in America are also differ
ent, thus increasing the perplexity of the complication. 
For instance, the Scotsman defines his yarns as "cut ; "  
the ,Vest o f  England weaver, "snap ; "  the Yorkshire
man, "skein ; "  and the American, "run." When the 
subject is that of the "setting" or fineness of the 
fabric, the words "set," "reed," and " sley" are re
I!Ipectively employed.  

Again, confusion also exists in connection with the 
units of length and weight. For example, in two 
textile districts, although a similar unit of length 
is  in existence, the unit of weight varies. Corres· 
ponding terms are used ("cuts" of 300  yards), but 
the weights are 24  ounces and 26  ounces respectively. 
No doubt the latter were fixed by some ingenious 
manufacturers when secrets of the trade existed ,  
with the object of throwing dust in the eyes of each 
oth€'!' ; for if  a man in one district, in speaking to a 
confrere in the other district about any cloth pro· 
duced, referred to the yarn a s  a 20-cut, it would be 
different in diameter to the same counts of yarn in 
the latter center. Further, the term "set," which is 
quoted 40 's, or  any other workable number, implies 
very dissimilar results in different towns, on account 
of  the units of widths being 2 414, 3 6  and 37  inches 
respectively. 

To the average mind these are sufficiently hetero
geneous conditions for the manufacturer to have to 
contend with, but they are intensified by the trade of 
to-day demanding that in the same fabric, yarns of  
wool, worsted, cotton, and si lk should be combined. 
The unnecessary difficulties which ensue may be briefly 
elucidated by considering how the weight of fabric is 
determined ;  namely, by the diameter or thickness 
of the yarn, and by. the length of the yarn in a given 
area. 

Suppose that in the fabric there are compound 
threads, say of wool, worsted, and mercerized cotton. 
Here at once three systems of counting yarns have to 
be dealt with-the woolen by the yards per drachm, 
the worsted by the hanks of 840  yards per pound
resulting in several calculation s before the actual 
counts of the three-fold thread can be ascertained. It 
is  remarkable that the trade should for such a period 
have endured these unsatisfactory methods, and that 
firms of this country should h i therto have not only 
practised them, but rather enhanced their complexity 
by the coining of other words and equivalents, such as 
"runs" and "grains." Our experts are now, however, 
making a strong stand for the adoption of the metric 
system, and a standard unit of counts, whatever the 
kind s of yarn spun. 

The committee appointed by Congress to examine 
into the systems of coinage, weights, and measures 
have recently issued their report, which embodies the 
views of  the principals of the textile schools of thi s 
country. The decision of the I nternational Congress, 
held at the Paris ExpOSition in 1900, on this very 
same subject is  approved by the committee, namely, 
one universal system of  counting yarns, the basis of 
which would be that a No. 1 yarn would be  a length 
of 1 meter weighing 1 gramm e ;  or in other words, a 
length of 1 kilometer weighing 1 kilogramme. This 
method is identical in principle to the Yorkshire 
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"skein," in which a l's yarn is equivalent to a length 
of 1 yard weighing 1 drachm. 

In a statement which was read before the Associ.ated 
Chambers of Commerce in London in 1895 ,  Prof. Beau
mont suggested that a fixed number of meters (1 kilo
meter ) should be taken as a unit of length, and the 
kilogramme as the basis of weight. This is exactly 
the method that was subsequently recommended by 
the Paris Congress of 1900, and now advocated by 
the texti le technologists of this country. An alterna
tive system advanced in 1895  was the use of a constant 
length, say 10 or 100 meters, and a variable weight, the 
counts being indicated by the weight of the yarn in 
grammes. It i s  important to differentiate between 
these two bases on which yarns may be calculated ; 
in one there is a variable length and constant weight, 
and in the other, a constant length and a variable 
weight. The latter suggestion has one element in its 
favor, tor in calculating folded yarns it is only I).eces
sary to add them together, whereas in systems where 
the length varies and the weight is  constant, the calcu
lations have to be done by fractions. 

The question as  to which system should be utilized 
is one for the experts to determine when all techni
calities have been adequately conSidered, but it is  in 
the interests of the trade that the metric system 
should be practised, and that "counts" should have the 
same meaning of whatever fiber-cotton, flax, wool, 
silk, etc.-the threads may be composed. Such a 
standardization of lengths and weights would be of 
universal value, and would considerably faci litate busi
ness in this industry between America and Eng
land. 

• •• •  
THE FRENCH ALCOHOL AUTOMOBILE ENDURANCE 

TEST. 
B Y  THE PARIS CORRESPONDENT O F  THE SCIENTIFIC AMERICAN. 

It will be remembered that the French Minister of 
Agriculture organized a series of official tests of alco
hol automobiles, the route being laid out through the 
north of France, starting from Paris. The ·  races were 
held under unusually trying circumstances, as it 
rained the whole time and the roads were in conse
quence very muddy. It  was, in fact, an endurance 
test for the chauffeurs as well as for the machines. 
Notwithstanding the bad weather, the race was quite 
a success and the machines, all of which used alcohol 
as  fuel, did remarkably well. This has been the first 
official test of alcohol automobiles and it will no doubt 
be followed by others. A speed and a consumption 
test were held. The route started from Paris, reach
ing the north coast at Boulogne, following along the 
coast to Dieppe, then returning to Paris, the total 
distance being 5 7 1  miles. This is  the first great speed 
test of the year, and shows how the new racing ma
chines behave on a long course. Last year the racing 
cars weighed from 2000 to 4000 pounds, but this 
year's models are lighter, and do not much exceed 
2000 pounds. Maurice Farman carried off the honors 
of the race and made the record of 72 .28  kilometers 
(44 .8  miles ) an hour on a Panhard & Levassor car. 
Marcellin came second (speed, 41 . 5  miles an hour ) on 
a Darracq light machine, and Jarrot third on a Pan
hard. In the automobile class four Serpollet steam 
machines made the best time after Farman and Jar
rot, using flash boilers heated by an alcohol flame. 
The consumption test followed a somewhat shorter 
route, a distance of 4 5 2  miles. Here the consumption 
of alcohol per ton-kil ometer was the important point 
and speed was a secondary matter. The filling and 
measuring of the tanks was carried out by a com
mission headed by M. Famechon. The results are of 
interest as showing the amount of alcohol used ; this 
amount varies considerably in the different types. The 
best performance belongs to the Chenard & Walcker 
automobile dass car, which consumed but 65 .3  cu. 
cm. of  alcohol (50 per cent mixture) per ton-ki lome
ter. In the light-weight dass the Delahaye stood 
first at 9 2 . 2  cu. cm. per ton-kilometer. 

THE SECOND PARTS ACTO�[OBlLE EXPOSITION. 
The second exposition of automobiles and stationary 

motors was held in the vast Galerie des Machines 
and was even a greater success than the former show. 
On one side were the exhibits of automobiles and on 
the other the stationary motors. The center of the 
hall was occupied by an elliptical race track, on which 
the automobiles could be put through their evolutions. 
The racers which had made the north circuit test 
were all on exhibition, including the Delahaye which 
had three machines entered, the Gillet-Forest, Pan
hard and all the leading makes. The Gobron-Brillie 
Company had an immense ore-hauling wagon, built 
for a mining company of France. The Serpollet cars 
were on exhibition, including the famous "Easter 
E gg" racer which made the speed record at Nice. The 
alcohol-electric car of M. Krieger is  among the novel
ties ; it carries a De Dion motor, as well as an electric 
outfit with batteries. President Loubet, who is much 
interested in the subject of alcohol, made an official 
visit to the show. M.  Dupuy, the Minister of Agricul
ture, is trying, by a :series of tests and expositions, to 
develop the alcohol industry in France. In faci, 

l'l.early all the leading automobile firms have arranged 
their motors so as to use either alcohol or gasoline by 
a simple change in the carburetion, and the success 
of  the alcohol motor has been strikingly brought out 
in the north circuit tests which were recently made. 

• I • •  
ANALYSIS OF MONT PELEE'S VOLCANIC DUST. 

The steamships that escaped from the ill-starred 
i slands of Martinique and St. Vincent after the disas
trous eruptions of Mont Pelee and La Souffriere, were 
literally deluged with the sand that spurted from the 
volcanoes. One of our correspondents, Mr. A. E. 
Outerbridge, Jr., of Philadelphia, Pa., assures us that 
the decks of the steamship "Korona" were covered with 
a layer of sand three inches in depth, some hours 
after she left Barbados on the 7th of May, at which 
time she was about ninety miles distant from St. Vin
cent. 

As a partial recompense for the terrible destruction 
of their property, it was hoped by the planters that 
the volcanic dust might contain soil-enriching phos
phates. Tradition says that after the dust-shower 
which accompanied the eruption of 1812 the sugar cane 
flourished in the West Indies as never before. The 
remarkable crops harvested in the years immediatoly 
following 1 8 1 2  were attributed to the presence of phos
phate and potash salts in the dust. 

But the planters of the p resent day will be doomed 
to disappointment. Mr. Outer bridge furnishes us with 
a very full analysis of the sand discharged by the Mar
tinique volcano, from which it appears tbat the Bar
bados soils will profit little by this most recent erup
tion. The sand contains but a small percentage of 
potash and phosphoric anhydride. In a hundred parts 
of the dust that fell on May 7, only 0 .675  part of pot
ash and 0 .141  part of phosphoric anhydride were 
found .  Other constituents of the dust (alumina, ti
tanium oxide, iron oxide, lime, magnesia, soda, etc.) 
are already contained in abundance in West Indian 
soils. The planters have merely reason to congratu
late themselves that the sand contains no injurious 
substances and that the texture of the soil may be 
somewhat improved by the incorporation of the dust 
with the surface layers. 

That the eruption of 1 8 1 2  was less violent than that 
of 1902  is indicated by the fact that the dust of the' 
former is composed of much finer particles than that 
of the latter. The dust of 1902  is almost entirely vol
canic glass. 

A sample of sand sent to us by Mr. Outerbridge is of 
rare microscopic interest. Many of the nodules have 
long spider webs of volcanic glass radiating in spirals, 

. closely resembling those of "mineral wool." 
The amount of dust which fell upon the island of 

Barbados on May 7 and 8 is  variously estimated at 
from one million to two million tons. 

• ·e· • 
THE PARIS-VIENNA AUTOMOBILE RACE. 

The automobile race from Paris to Vienna has been 
run at last, the event taking place on the 27th, 28th 
and 29th of  last month. One hundred and thirty 
vehicles made the start, but a number of the best 
chauffeurs were obliged to quit the race after the first 
day's  run, because of accidents. The total distance of 
782 miles was divided i nto three stages, one of which 
was covered each day. The best time was made by 
Renault in a machine of his own manufacture, which 
weighed about 1000 pounds and which completed the 
journey in 15  hours, 22  minutes actual running time. 
This is an average speed of 5 114 miles per hour, or ad 
fast as that of many of our express trains. �When one 
considers that in order to maintain this average M. 
Renault had to go far faster at various times in order 
to make up for reduced speed in the more difficult 
places, one is struck with the speeding power of his 
automobile ; but far more striking even than thi s  were 
its enduring qualities. The roads traversed were some 
of the worst in Europe, and the route of the final 
stage· of the journey passed directly over the Altberg, 
a mountain 5000 feet in height, with deep snow on the 
summit. 

The prizes were awarded to the winners as follows: 
Marcel Renault (light weight class, Renault machine), 
first ; Henri Farman (heavy weight class, Panhard), 
second ; Edmond (light weight class, Darracq), third ; 
Maurice Farman (heavy weight, Panhard ) ,  fourth ; 
Zborowski (heavy weight, Mercedes), fifth. Mr. S. 
F. Edge, an Englishman, won the international cup, 
reaching Innsbruck, Austria, ahead of his French com
petitors. 

The winning of the contest by a light weight ma
chine was a surprise to many. It  is said, however, 
that the framework of the heavy machines and other 
parts of their minor mechanism were too light to 
carry the heavy and powerful motors. As there was 
a limit of 2250 pounds in the heavy weight class, many 
of the manufacturers were obliged to sacrifice to 
weight in some parts that were thus not strong enough 
to carry the tremend01'i:S strains. The contest cer
tainly proved that a light vehicle has as good or  
perhaps a better chance in long distance traveling over 
rough roads. 
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MEASURING THE RAINFALL-THE BRITISH RAINFALL 
ORGANIZATION AND ITS WORK. 

BY THE E�GLI:-:H COHRE:->.PONDEN'I' OF 'l'HE �CI�XTIFIC AMEHICAN. 
The daily measuring of the rain throughout the 

British Isles constitutes one of the most important 
meteorological observations.  The Royal Meteorologi
cal Society is generally supposed to carry out these 
surveys, but tile records of this organization are 
neither exhaustive nor complete. The measuring of 
the rainfall is  the EOle function of a particular insti
tution known as the British Rainfall Organization,  
with its headquarters at Camden Town, a northwest
ern suburb of Lonc:on_ This society was founded in 
the year] 8 5 9 ,  by the late Mr.  G. J. Symons, a Fellow 
of the Meteorological and Royal Societies. 

Scientific America� 
of observers in the Western Highlands of the former 
country, and the thinly populated districts in I reland. 

It must be explained that in using the term rainfall, 
snow, hail, and dew are also incorporated,  since the 
three latter are only various forms of rain, and all 
tend to nourish and to water the earth. 

The instruments employed at the London observing 
station are both numerous and ingenious for the ful
fillment of the various functions for w hieh they are re
quired. The -most common type of rain gage con
sists of a cylinder fitted with a wide-mouthed funnel 
and terminating in a bottle or other suitable recep
taele. In measuring the rainfall, care has to be ob
served that no loss is  incurred by the sp.!ashing of 
the drops, or by evaporation, and the vesseJs are con

sequently specially construeted with 
a view to overcoming these defects. 
The rain which falls into the boUle 
within the cylinder is subsequently 
measured in a graduated glass, and 
the amount of the rainfall thus ob
tained.  

THE BRONTOMETER FOR RECORDING WIND VELOCITY, BAROMETRIC 
PRESSURE, THUNDER, LIGHTNING, HAIL AND PRECIPITATION. 

Although the foregoing constitutes 
the simplest form of rain gage and 
is  infallible in  its working, the in
stitution utilize s  one or two types of 
mechanical registering appliances. 
The drawback to this  description of 
rain gage, however, is  the liability 
of the instrument to beeome de
ranged as  a result of the failure of 
a portion of the meehanism. One of 
these instruments, known as the Ca
sella rain gage, however, i s partinl
larly ingenious. It consists of a 
large funnel ,  connected to a small 
receptacle called the "bucket," placed 
in the box below. This bucket is sus
pended upon one end of a lever, to 
the other end of which is  fixed a pen-

Although this society performs a valuable national 
worx, it receives no State or public assistance. It is 
maintained entirelY by private resources. When first 
inaugurated,  the founder defrayed the expense of 
maintaining the institution himself ; but as the or
ganization attained larger proportions, several other 
equally interested gentlemen offered to contribute to
ward the expense of controlling  the same. 

The work is cal'l'ied out upon a most extensive and 
exhaustive scale. Scattered over the whole of the 
British Isles are over 3500 observers, comprising men 
in all positions of life,  the majority performing the 
work gratuitously, while in some cases, where such 
complimentary assi stanee cannot be obtained, remu
nerated observers are emplOyeu. j'hese observers are 
supplied with printed forms from the London head
quarters, which have to be filled in regularly every 
<lay, and returned to London for publication in the 
Society's annual publication and magazine.  The ma
jor portion of these returns are dispatched to London 
weekly, in other cases monthly ; and in a few in
stances, owing to the inHccessible places in which the 
recording instruments are plaeed, either quarterly or 
half-yearly. A comprehensive idea of the manner in 
which this work is  undertaken may be adequately real-

eil, which in turn glides over a con
tinuous roll of paper tightly wound upon a drum, 
making a fine thin line in its progress. As the rain 
falls through the funnel into the bucket, the latter, 
owing to its gradually i ncreasing weight, slowly de
presses the lever, which movement in turn draws the 
pencil higher up the paper. The drum containing the 
paper is slowly forced forward by a clockwork mechan
ism, so that u pietorial representation of the rainfall 
similar to that recorded upon the barograph is ob
tai ned. This instrument performs its duties very ef
ficiently, and is  reliable in its working. Owing to the 
simplicity of its mechanism and the stoutness with 
which it is constructed, the possibility of its breaking 
down is  very remote. When the bucket is  filled with 
water it automatically tips over, so' that its contents 
are emptied,  and resumes its original position, at the 
same time returning the pencil to zero. The only 
attention that the instrument requires is the daily 
winding up of the clock and the adequate supply of 
paper upon the drum. 

Another type of rain-registering apparatus is  the 
float gage. The principle of this is that the rain 
fal ls  through the funnel into a cylinder. In this 
cylinder is placed a float to which is  attached a gradu
ated measuring rod, which projects through the mouth 

of the funnel. As the rain falls into the recep-
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water utilized for melting purposes, representing the 
amount of the snowfall. The most salient disadvan
tage of this system is  the liability of the observer to 
forget the amount of hot water that he employed 
with which to melt the snow. The method employed 
by the Rainfall Organization is  much more satisfac
tory and infallible. The snow falb into a capacious 
receptacle, and 

drops into an
o t h e  I' vessel 
below. Round 
thi s  latter c i r
culates a con
stant stream of 
h o t w a t e r  
which rapidly 
transforms the 
snow to water, 
and it  then 
drops into a 
third j'eceiver 
to be meas
ured. 

T h e  storm 
gage for re
cording abnor
m a I rainfalls 
is another in
genious instru
ment. It con
sists 0 f a n 

elon gated box 
supported 0 n 
four legs, to 
the upper end 
of which is at
tached the con
ventional re
ceiving funnel .  
Inside this  box 
is a long cylin
d el' equipped 
with a float, 
which i s  con
nected to the 
h a n  d s of a 
l a r g e d i a l  
placed on one 
side of the ex-
ternal box. As 

STORM GAGE FOR RECORDING 
ABNORMAL RAINFALLS. 

the rain falls through the funnel into the cyl inder  
below, i t  forces up the float, which in turn aetuates 
the hands of the clock. This dial is  inscribed with 
the inches and tenths of inches, so that the rainfall 
can be gaged to a nicety. 

Probably the most intricate and at the same time 
most delicate and beautiful machine ever devised for 
utilization in this ramification of meteorological sur
vey, is  that known as the "brontometer." I t  i s  the 
invention of the late Mr. G. J. Symons, the founder of 
the Rainfall Organization, and is  the only one extant. 
It cost $ 2,000 ,  and in reality is a combination of vari
ous instruments. A wide scroll of paper is wound 
tightly upon a large drum, which is  slowly revolved 
by clockwork mechanism. Across the roll of paper 
extends a beam equipped w ith seven pens, each of 
which performs a particular function. The first pen 

COMM.ON TYPES OF RAIN GAGES. ASCERTAINING THE AMOUNT OF EVAPORATION. 

ized from the fact that, on the average, there i s  a 
rain gage to every twenty square miles in England,  
one to every thirty square miles in Wales, one to 
every sE'venty square miles in Scotland, and one to 
every one hundred and seventy square miles in I re
land.  The reason for the larger disproportion of in
struments in SeotlalHj and Ireland, is due to the dearth 

tacle below it raises the float, which lifts the measur
ing rod a height commensurate with the depth of 
water within the vessel. The snowfall may be re
corded in a variety of ways. One process is to melt 
the snow in a previously ascertained quantity of hot 
water and then to measure the aggregate, the differ
ence between the latter and the quantity of hot 

is  the time indicator.  I t  defines a continuous thin 
line upon the paper, and at intervals of a minute de
viates slightly from its course, so that minute periods 
are recorded . The second pen is  connected by elec
tricity with an anemometer placed on the roof of the 
build ing, and the wind velol'ity is recorded upon the 
paper. The third pen record s the amount of  the rain-
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fall ; the fourth and fifth pens, lightning and thunder 
re�pectively. T h e  observer operates these two last 
pens by means of two small le'.'ers. Directly the light
ning flash is observed,  the first key is depressed. thus 
rE'cording the lightning flash. When the thunde r  is 
h ear",  the next key is  depressed ,  and the thunder 
duly reeorded_ By simple mathematical deductions 
between the records of these two keys, and the time 
indicator of the first pen, the distance of the lightning 
from the observing station may be gained_ The sixth 
key records the fall of hail. and the seventh key the 
barometric pressure. The rainfall re-
cords from throughout the country are 
carefully collated at the end of the year, 
and published in the Society's annual 
volume, "British Rainfall ."  It i s  the 
standard work on the subject published 
in the United Kingdom. Through the 
work of this society a complete recor d  
of the daily rainfal l  i n  England, ex
tending over a period of approximately 
forty years, has been gathered. Owing 
to the annual increment in the number 
of  observers, the work is becomi!lg 
more thoroughly and exhaustively per
formed .  

These records a r e  of inestimable 
benefit to the general public .  Farmers, 
by the consul tation of these surveys, 
can deduce the average rainfall within 
the year at any desired part of the 
country. and can thus calculate whether 
the moisture conditions of that section 
of the kingdom are suitable to the ag
ricultural experiments contemplated_ 
Local authorities who have to combat 
floods resulting from abnormal rain
falls, are also informed as to the best 
methods of averting any inconvenience 
from this source, and to cope with the 
difficulty when it  arises. In view of the many public 
services thus rendered, the o rganization, which is 
the only one of its description i n  the world, would 
seem to deserve state assistance. 

• e · . 
A REMARKABLE SHIPBUILDING FEAT, 1 3 ,000 FEET 

ABOVE THE SEA LEVEL . 
BY OCR ENGLISH COItBESPOND'E NT. 

The Andes of Peru are remarkable on account of 
the railroad engineering achievemen�s, especially on 
the sedion of the iron road stretching f rom the port 
of Mollendo on the Pacific coast to Lampa, and Puno 
on the banks of Lake Titicaca, the highest known 
sheet of water in the world (13 ,000  feet above sea 
level ) .  This in land lake measures 120 miles in length, 
and varies from 25  to 40  miles in width. For many 
years communication was desired between the ter
minus of the railroad at Puno and the terminus of 
the rail road at Chiliaya in Bolivia on the opposite 
sh ore of the lake, some 100  miles away. The traffic 
between the two termini was maintained by means of 
the primitive native balsas, constructed Qut of  the 
totora grass which thrives on the muddy banks of the 
lake. But the exigencies of the increased traffic neces
sitated a more expeditious and economical means of 
communication, and so the Peruvian corporation which 
controls the railroad s  resolved to establish a steam-

THE . ,  COYA " READY FOR LAUNCHING. 

ship upon the lake to ply between the two ports. 
The contract for the steamer was placed with 

Messrs. Denny Brothers, the celebrated shipbuilders of 
Dllmbarton on the Clyde. The vessel  is  a twin-screw 
shallow-draught steamer. 170 feet in length, beam 26 
feet, and 550 tons gross, with accommodation for 45 
first-class and 30 second-class passengers. Owing to 
the lake shelving gradually from the shore, it  was 
rendered expedient to have the craft of very shallow 
draught, in order to approach the landing stage .  The 
vessel, named the "Coya," was temporarily erected 
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upon the Clyde, but not launched_ She was then dis
membered and shipped at Glasgow to Mollendo. To 
facil itate transport, the parts of the vessel were made 
as  small as possible.  The boilers,  however, owing to 
the great care that has to be exercised in riveting the 
plates together  by hydraulic pressure, so that there 
can be no possibility of their exploding, were shipped 
intact,  and that constituted the heaviest and most 
bulky portions of the cargo, since they weighed 15 
tons each. The "Coya" was dispatched to Puno under 
the superintendence of  Mr. John Wilson, :B'_ R. G. S. ,  

THE " COYA " IN COURSE OF CONSTRUCTION. 

a young engineer who had served his apprenticeship 
with the builders of the steamer. Considerable diffi
culty was experienced in disembarking the ma;tericl 
of the "Coya" at the port of Mollendo. This port i s  
the terror of  a l l  Pacific navigators, since it is exposed 
to the full fury of the Pacific Ocean. The surf is so 
heavy that it  i s  only in the calmest weather that safe 
landing can be effected. After waiting a few days, the 
weather moderated sufficiently to permit the plates to 
be landed, by means of  lighters. Apprehensive of the 
safety of the boilers, which from their unwieldiness 
an d  weight were more liable to accident, the engineer 
proceeded to I slay, a port ten miles north of Mollendo, 
where there is a magnificent anchorage. They were 
here transferred to l ighters, and towed back to Mollen
do. As an extra p recaution, the engineer caused the 
boilers to be plugged, so that in the event of an ac
cid ent to the l igh ters, the boilers would float and thus 
be recovered. The loss of a boiler would have been 
calamitous, involving several months' delay before it 
could h ave been replaced .  

The c argo was placed on a train of twenty-two 
freight cars. The boilers were carefully lashed down 
to obviate oscillation and collision with low bridges. 

When Puno was reached, a primitive shipbuilding 
yard was improvised upon the potato p atch of a 
Quichua Indian. Difficulties now confronted the engi-

neer on every side. For some occult 
reason the rai l road authorities at Are
quipa had made no preparations for 
his  arrival beyond giving him a pile 
of disused railway sleepers.  Notwith
standing the fact that they had been 
fully instructed to provide necessary 
tools, Wilwn was not even provided 
with a hammer.  But he remained un
daunted by tb is  turn of affairs, and 
since sendin g to England for tools 
would have involved several weeks' 
delay, he set to work to fashion a 
few tools from some scrap i ron that 
he discovered. The rai lway sleepers 
he cut u p  and used as keel dogs. 

The railroad authorities supplied 
some riveters from the locomotive 
shops at Arequipa. The natives who 
assisted in the work, although sloth
ful, possessed a certain amount of in
telligence. Flush riveting was un-
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to select a suitable spot for launching. Under ordi
nary eonditions the launching ways are laid at low 
tide, so that at high w ater tbe lower end:;; are suffi
ciently submerged.  In this case, however, he had no 
assistanee from tides.  Fortunately, at the time of 
the year he arrived, the lake was low, so that when the 
ra iny season raged, the water would rise a few feet. 
But even this would not have supplied a sufficient 
depth of water at the end of the ways, and they were 
further submerged by means of heavy weights attached 
to them. The stocks for the vessel consisted of the 

timber utilized by the railroad for the 
erection of  their bridges, and they were 
placed as near the water's edge as pos
sible. The construction of the vessel's 
hull progressed very rapidly after the 
laborers had been initiated into th o 
work of flush riveting. The boilers 
were really the only difficult portion of 
the "Coya" to handle. As a rule, the 
machinery is  not installed in a ves
sel unti l after launching. but this course 
in this instance was absolutely imprac
ticable, owing to the abEence of any 
kind of lifting appliances. The engi
neer was unable to obtain a crane, and 
also could not improvise a derrick, ow
ing to absence of tall trees in that high 
altitude to furnish wfficiently long 
len gths of  timber. He firally sur
mounted the difficulty by purcb asing 
the spars from an old sai l ing vesse l i ll 
Mul iendo port, which the ma�ter of the 
craft only parted with at a high ligure, 
since he had gained news of the en gi
neer's difficulty. The boi lers were each 
about 16 feet in length by about 8 fp0t 
in diameter, and were moved 4() :n!"ds 
from the freight cars to the vessJl ' s  
s i d e  b y  sheer physical labor. T h e  haul

ing of the boilers into the vessel by the primitive 
crane was all exacting operation. The condenser 
weighed five tons. The cylinders and the various 
parts of the machinery were not installed until after 
the launch . 

Some idea of the rapidity with which the steamer 
was built may be gained from the fact that within six 
months of the arrival at Puno the "Coya" was ready 
for launching. The launch was an anxious operation 
to the engineer, because even in the best equipped 
shipyards a certain amount of  uncertainty attends this 
operation. The engineer more than anticipated fail
u re upon the first attempt, notwithstanding the in
finite care he had exereised to avoid any hitch. 

The laun"hing ceremony was the occasion of great 
festivities in the city of Puno. About 5000 Indians 
also witnessed the function. The christening was 
performed by the Bishop of Puno. After the short 
religious service, holy water was sprinkled over the 
bows and a bottle of champagne broken in the con
ventional style. Immediately this was completed ,  the 
engineer pulled the trigger maintaining the cradle in 
position, and instantly the "Coya" glided with increas
ing momentum into the water. No launch in the most 
modern shipyard could have been attended with 
greater success than the launch of the "Coya." 

With the launch of  the vessel the most arduous part 

known to them, however, and some 
time elapsed before they became suffi-

"COYA " LAUN CHED AND BERTHED BESIDE MOLE AT PUNO. 

ciently expert to render much valuable assistance. 
Trouble was experienced with the "ne'er-do-wells" of 
the country, called Gringoes. who llastened to the 
seene from all parts of the country, not to work, b ut 
to see how much material they could appropriate for 
their own special use.  Some idea of the arduous na
ture of the engineer 's  task may be gathered from the 
fact that in the forty laborers he employed, sixteen 
different nationalities from all parts of  the world were 
represented. 

In selecting the f)hipyard, care had to be exercised 

of the undertaking was completed .  The "Coya" was 
towed to, and berthed alongside the mole at Puno, 
where the rest of her machinery and cabin, fittings 
were installed .  The sight of a steamship floating upon 
thi s lake occasioned considerable astonishment among 
the unsophisticated Indians, many of whom had never 
seen the sea, and consequently had never seen a steam
ship .  

T h e  trial t r i p  of t h e  steamer w a s  t h e  occasion of a 
general holiday in the city. The contract speed of the 
vessel was to be ten knots per hour, and she was to 
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cover the journey between Puna and Chiliaya i n  ten 
hours. Tbe vessel w as captained by a Peruvian, who 
had to be i n itiated into the work of the telegraph 
apparatus connecting the bridge with the engine room, 
y; ll i le  Mr. Wilson accompanied the vessel as engineer. 
One difficul ty that was experienced was in connec
tion with the stoking of the furnaces. Owing to the 
rarefactio'1 of  the atmosphere at this high altitude, 
there was a decreased supply of oxygen, which neces
sHated stoking the furnaaes in small quantities, or 
el"e the fires were smothered. This required con
t i nual labor, which was exceedingly fatiguing. F'orced 
draught was of course applied, but this did not alle
v i ate the difficulty to any appreciable extent. The 
steamer was also supplied with the · apparatus neces
sary for petroleum fuel.  The engineer described the 
experience of traveling at such an altitude as pe
culiar. The air was extremely clear, with the clouds 
rolling thousands of feet below, while the throbs of 
the piston rods of the engines rang out clearly and 
distinctly upon the rarefied air. 

The engineer suffered many privations as  the re
sult of working at such a high altitude. The blood 
would rush to his head and his eyes protrude from 
tbeir sockets with painful results. He was also seized 
with one of the epidemical diseases indigenous to that 
region, and was troubled at times with soroche, the 
prevalent complaint. By conceiving a severe attack 
of mal-cle-mer combined with a splitting headache, a 
quasi-asphyxiation. and land sickness, a tolerable idea 
may be obtained of the painfulness of this  malady. 

By the terms of the contract, the "Coya" was to be 
constructed and delivered over to the railroad au
thorities  within twelve months from the signing of the 
document. The contract was ful-
filled within the specified time 
by two days.  The construction 
of a veSSEl of the dimensions of 
the "Coya" in such an isolated 
spot as the shores of Lake Titi
caca is  an engineering triumph. 
When one recollects the insu
perable obstacles the engineer 
had to surmount, the absence of  
any of those appliances with 
which the modern shipyards are 
provided to facilitate work, the 
employment of unskilled labor, 
then some idea of the magnitude 
of the task may be gained. 

THE FAMOUS OROYA RAILROAD 

OF PERU WHICH CLIMBS HIGHER 

TH AN ANY OTHER ON THE GLOBE. 

BY E.  C.  ROP-T.  

Scientific American 

struction, difficult development round the mountains, 
wear and tear of rolling stOCk, etc. Four miles far
ther on, and at an altitude of 5839  feet, we cross the 
world-famous Agua de Verrugas bridge (built in Phila
delphia ) ,  the loftiest viaduct on the globe, which spans 
the valley of like name. Many lives were lost during 
the construction of this wonderful bridge, from the 
dread and always fatal disease, also called the Verru
gas, which is due to the mineral gases and dust pecu
liar to this locality. It is  claimed that one American 
died from this malady, having crossed this bridge but 
once. It  may be proper to state here that the Andes  
present a mass  of various kinds of minerals, and to  
remind the  reade r  that the  word Andes means moun
tains of copper, so named by the Indians. After pass
ing an unimportant station, having traveled 12 miles 
more, we' arrive at Matucana, which is loftier than 
the summit of Mount Washington, in New Hampshire,  
or 7708  feet above sea level.  This is  a resort 
patronized by those afflicted with pulmonary 
troubles. Here commences the wonderful scenery, 
which is  one of the celebrated features of the 
road. Nowhere else are such weird,  rugged mountain 
vistas to be found. As we proceed, now forward, now 
backward, over the zigzag V-system (for the locomotive 
pulls the cars over one section, then runs onto a 
switch and backs the cars over the next ) ,  as we pass 
through dark tunnels and over substantial iron and 
steel bridges, now crawl along the flank of a mountain 
whose perpendicular walls reach above the clouds, the 
effect is awe-inspiring. No brush or pen can de· 
scribe the grandeur of nature as created here. Our 
own Rocky Mountains are grand, nay. sublime, and have 
been more or less describe(l ; but the Andes must be 
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From Casapalca we have 11 miles more to Galera 

tunnel; the highest point of  the road and the highest 
paint in the world ever reached by any railroad ; in 
fact, the highest point at which the piston rod was ever 
used.  This tunnel is  one and one-half miles in length, 
and when half way through it  we are on the very high
e st point of the road, for the waters running from 
the eastern mouth of the tunnel find their way into the 
Atlantic, while those running out of the western mouth 
run into the Pacific Ocean. 

At the tunnel we are 15 ,665  feet in height 
above our starting point, or 1445 feet higher than 
the summit of Pike's Peak in Colorado. Eere we are 
in the region of everlasting snow and ice. From this 
point there are sti ll 3 2  miles more of road to Oroya, 
the terminus, over a down grade, for Oroya itself is 
only 12 ,178  feet above sea level. This latter section is 
not so interesting, although there are considerable min
ing interests which, with produce from the eastern 
slopes of the Andes, provide a good, paying profit. 

From Oroya travel is  continued on donkey to Cerro 
de Pasco, some 80  miles away and some 6000 feet 
higher up, where extensive mining is carried on, and 
to which point a railroad has been surveyed and a 
concession granted' for the construction of the same. 
On my return to Galera tunnel I found a handcar in 
waiting, owing to the kindness, as already mentioned, 
of the superintendent, in which we traveled to the 
sh ores of the Pacific. The h andcar travels down the 
four pel' cent grade by its own momentum for 106 
miles to Callao. 

• • • 
Arsenical Beer a n d  Bats. 

When the arsenical pOisoning from beer caused such 
a sensation in Manchester a few 

To ride in American cars, 
drawn by an American locomo
tive, over an American-built 
railroad of standard gage, to an 
altitude of 1445 feet higher than 
the summit of Pike's Peak in 
Colorado, is a feat than can be 
accomplished only on the Oroya 
Rail road . 01'  Ferrocarril Central 
riel Peru. Messrs. Meiggs and 
Thorndike. the famous Ameri
can rail road magnates, construct
ed  and completed the line at a 

SWITCH-BACK TUNNELS ON THE OROYA RAILROAD, 10,094 FEET ABOVE THE SEA LEVEL. 

months ago,  the British govern
ment appointed a Royal Com
mission to investigate the sub
ject. One of the most interest
ing outcomes of this investiga
tion has been the experiments 
by Prof. Delepine, of Manches
ter, to ascertain the action of 
arsenical beer and other arsen
ical solutions administered in 
large quantities to rats. Ac
cording to the scientist who car
ried out the researches, he se
lected these rodents, since they 
are specially suitable for the ex
periments, and because they take 
beer and weak watery solutions 
of alcohol and arsenious acid 
very readily, and can adapt 
themselves to considerable 
variations in their diet. They 
are less affected by arsenic than 
man and many other mammals, 
and to estimate the probable ef
fects of certain quantities of ar
senical beer upon man, solutions 
·ontaining at least four times 

more arsenic than had been 
found in the most contaminated 
beers examined during the out
break were administered to a 
certain number of rats. The ex
periments were conducted in 

total east of $43 ,000,000,  which places it among the most 
costly of railroads per mile, since the entire length is  
only 1 3 8  miles. 

I had the fortune to fall into the good graces of the 
superintendent of the line, who furnished me with 
every facility to travel over and study the road. I 
was accompanied on my various trips by the roadmas
tel'.  an American, who, by the way, lost an arm and an 
eye in an accident on this  line. Our start was made 
from Lima, although the road runs to the very shores 
of the Pacific at Callao. The road is  of foul' per 
cent grade, the running time, including stops, is 
about fifteen miles per hour. It  was therefore with 
some misgivings that I started on the trip, because we 
ascended so rapidly from sea level  into the rarefied air,  
and in nearly every instance ths passenger suffers in
tensely from the effects of this sudden change. 

As Lima, the queen city of the Pacific. fades into 
the distance, we  see naught but low hills and scant 
vegetation, which confine themselves more and more to 
the banks of the Rio Remac, and after a few miles we 
see no sign of vegetation, not even a scraggy cactus. 
These low hills are only the foothills of the Andes. A 
33-mile run brings us to Chosica, 2800 feet altitude, 
where are several side tracks to permit trains to pass ; 
for the Oroya is a Single-track road. Here are some 
fine mansions. occupied by wealthy citizens of Lima, 
and we find a good hotel. Fourteen miles more brings 
us to San Bartolome, 4 9 5 9  feet altitude,  another point 
where trains pass. 

From San Bartolome we lJegin our zigzag journey 
over the famous switch system, here introduced by 
Henry Meiggs, called the "V switch," and known by us 
as the "switchback." This system saves cost of con-

seen to be appreciated. After leaving Matucana, we  
pass  over  three mDre important bridges, and arrive at  
T amboraque, where in one  view we see  five  sections of  
the  l ine  below us, over  which we have passed in  
making the  ascent. Here  are  extensive works for  the 
manufacture of carbide faT acetylene gas purposes, lime 
being found in very large quantities. Next we come 
to Aruri,  76  miles from Callao and 10,094 feet altitude, 
where we find another of the remarkable engineering 
difficulties for which thi s  road is  celebrated, 
the famous double tunnels, where the train 
passes into the lower tunnel. drawn by the en
gine, and is backed out of the upper tunnel almost ex
actly above. Two miles from here we come to San 
Mateo, an old mining town, just beyond which is  an
other of the engineering features of the Oroya, com
bined with scenic wonders-the Infiernillo bridge 
and tunnels, where a substantial steel bridge hangs sus
pended between the mouths of two tunnels, with the 
mad torrents of the Remac rushing far below. 

At 8 8  miles from the shores of the Pacific we find our
selves at Chicla, which is 1 2,697  feet above old ocean. 
This is another mining town of some importance. Fif
teen miles more, and we arrive at Casapalca, of 13 ,606  
feet  altitude,  where are  located the silver-smelting 
works of an American company, and here it  is  that 
the 80roche, the dread disease feared so much, and 
rightly, by the mountain climber has taken a firm hold 
on all but a very few. I f  your courage permits-and 
it  takes considerable-you proceed on the upward jour
ney ; for we have still a hard climb ahead to reach the 
summit. Otherwise, avail yourself of the hotel, a very 
poor one, or the kind hospitality of the superintendent 
of the smelting works, and return to a lower level. 

sets. In each set a certain number of rats were placed 
under conditions absolutely identical, and care was 

taken to make the general condition" in the various 
sets as  similar as possible. The stoppage of the ar

senical beer to the rats was followed by marked dis

order of health, manifested by a marked dis

inclination to take food and drink, which had been 

well taken up to then, and a marked loss of weight. 

This was after beer sampled from one of the dis.+ricts 

in which the scare had occurred had been administered, 

diluted or undiluted, arsenical beer being less injurious 

when undiluted than when diluted with water. Those 

rats which were well fed were less seriously affected 

than those which had not been well fed. The result 

of the second set of experiments apparently proved 

that arsenical beer containing only a trace of arsenic, 

even in presence of an amount of alcohol above the 

average, was not injurious to health so long as a large 

amount of food was taken ; and the presence of a large 

amount of arsenic was clearly injurious, whether 

the amount of alcohol was small or large, but the pres

ence of a large amount of alcohol seemed to precipitate 

a fatal issue. The other experiments showed that it 

mattered little whether arsenical glucose or arsenious 

acid were used in m aking beer, but laboratory beer was 

more deadly than brewers' beer. One experiment show

ed t.hat beer b rewed at a low temperature was more 

wholesome than beer brewed at a high temperature. 
... -

Frank Linde, a wealthy resident of Bridgeport, 
Conn., has been sued by a local lumber firm for sup-· 
plies furnished to Gustave Whitehead, the alleged 
inventor of a flying machine, whQ had secured the, 
interest of Mr. Linde in his work .. 
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Explo sio n oC Stars Into Nebulre. 

To the Editor of the SCIENTIFIC AMERICAN : 
In the various numbers of your journal you have 

referred to the extraordinary fact that Nova Persei 
had expanded into a nebula which was growing at 
the rate of  some thousands of miles a secon d ;  you 
also referred to the fact that it seems as though 
it was the result of a violent explosion. Here in New 
Zealand the idea of an explosion of a star into a 
nebula is no new thing. More than a score of years 
ago it was shown by Prof. Bickerton, of Canterbury 
College, New Zealand, that if  two stars grazed, the 
velocity with which they would graze, due to mutual 
attraction, would be hundreds of  miles a second ; and 
it was shown that the explosive force developed by 
the energy of the collision would be thousands of 
times greater than that of dynamite. Dr. Johnstone 
Stoney some thirty years ago discussed the grazing 
impact of  stars, and Prof. Bickerton showed that the 
parts that 

. 
lay in one another 's  way would both be 

grazed from the stars and form a third body, while 
the two stars would not be greatly affected by the en
counter. He showed that this grazed portion would 
have the same temperature, no matter how much was 
cut off, and if only a very little were cut off, the 
gravitating power of the mass would be altogether 
too small to hold it together ; every one of  the mole
cules would be above the critical velocity, and it  would 
expand first into a nebula, and then, if the mass grazed 
off were small in proportion to the bodies, the nebula 
would continue to expand until it was. dissipated into 
space. Prof. Bickerton has followed this action, and 
has shown that most varied results follow from 
variety in the amount of impact. He has embodied 
the whole in a book called the "Romance of the 
Heavens," published by Macmillan & Company, New 
York. Should any of your readers be interested in 
the problems presented by Nova Persei they will find 
every detail of its character has been anticipated in 
the "Romance of the Heavens." 

JAMES R. WILKINSON, M. A. ,  Cant. CoIl., N .  Z.  
Wainoni, Christchurch, May 28 ,  1902 .  

A F o lding R a n g e  F i nder. 

Tne officers of the British army have been experi
menting with a new range finder, the invention of Prof. 
G. F'orbes, Fellow of the Royal Society. The .official 
range finder at present in use by the infantry is the 
mekometer ; but so inaccurate is this instrument, and 
so exposed are the two men necessary for its working, 
that it has never been used in action. Prof. Forbes in 
his invention has overcome thi s great drawback, and 
has devised a folding range finder, which only requires 
one man to operate it.  The Forbes range finder con
sists of  a six-foot folding base, and a pair of binocu
lars, magnifying twelve diameters. 'l'he whole instru
ment weighs three and a half pounds. On looking 
through the binoculars, the image of a balloon fitted 
with a trail rope is  shown projected on the landscape. 
By moving a graduated wheel, the balloon appears to 
a dvance or recede, 30 that the trail rope can be brought 
over any part or point desired. This done, the range 
is read direct off the graduation. The great point 
about the Forbes range finder is  that the man who 
takes the range need not expose himself, .as he can 
do his work hidden behind a tree or cover of any 
kind.  Prof. Forbf;s demonstrated the portability, prac
ticability and 

'the accuracy of his instrument while in 
South Africa, for he took part in several engagements, 
and the officers � xpressed a high opinion of its qual
ities, so that its adoption by the War Office appears im
minent. 

.. ' . . .. 

The C u rre nt SuppleUlent. 

The leading article of the current SUPPLEMENT is  a 

fully-illustrated account 
'
of the making of the huge 

5 0-ton anchor chains which are to be used by the Great 
Northern Steamship Company. The chains are prob
ably the largest that have ever been made. Mr.  H.  
W. Buck discourses on the education of the electrical 
engineer .  The paper read by Messrs. B .  J. Arnold 
and W. B. Potter before the American Institute of 
Electrical Engineers on "Comparative Acceleration 
Tests with ' Steam Locomotives and Electric Motor
Cars" is published in full.  In contrast to this paper 
stands Mr. J.  Swinburne' s  articl e on the electric problem 
of railways. The reconstruction of the underground 
foundations for the Paris metropolitan railway is  a 
topic which is interestingly discussed and graphi
cally illustrated. Mr. Havelock Ellis concludes his  
entertaining study of mescal. A brief . illustrated 
article on magnetic separators should prove of in
terest. Mr. D.  B. Dixon comes to the fore with a 
valuable article on boiler scale solvents. Of practical 
Interest Is an article on how to make and use lead

burning apparatus. Minor articles and the u sual 

Trade Notes and Consular abstracts will be found in 
their usual places. 

Scientific American. 
Electrical Notes. 

A new method of making carbide and carbon and 

carbide filaments has been invented by an electrical 
engineer of London. The filament is soaked, previously 
to its being heated electrically, ill a salt of the metal 
or metals of which the carbide is desired. I f  the 
salt in its decomposition by heat damages the filament 
it  is reduced to oxide by means of ammonia. During 
carbonization of  the impregnated filaments, carbona
ceous gas is passed through the crucible. The filament 
is first treated electrically in an atmosphere of the 
metal or metals, or of a salt of the metal or metals to 
be comprised in the carbide, this heating being carried 
to such an extreme as will form the carbide desired. 

Many devices have been proposed to prolong the life 
of  electric arc lamps. The most effective arrangemeut 
consists of a chamber or cylindrical body around the 
pencil ends, which prevents access of air and thus 
secures longer life. But the use of such a chamber is 
objectionable by reason of the fact that it decreases 
the light ignition. While it raises the temperature of 
a luminous arc, no means are provided by which this 
in crease of temperature is utilized. A German in
ventor believes that he has devised an improvement 
in such arc lamps by providing, them with pencils con
taining an addition of metallic salts or  substances hav
ing a higher temperature of  combustion than the car
bon itself. Such carbon pencils, it is claimed, will  
produce a highly luminous arc. The temperature of 
incandescence and the power of emission of light pos
sessed by the metallic salts u sed, will be intensified in 
proportion to the heat generated by the combustion 
of the carbon. With pure carbon pencils the reflectors 
are disadvantageous as regards the' yield of light, by 
reason of the higher temperature for reduced lumi
nosity of the arc. With the use of thi s especial carbon, 
it is claimed that the very cause of this di sadvantage is 
u tilized in realizing a distinct improvement. 

One of the most powerful engines ever built for 
driving a dynamo has been completed by an en
gineering firm of Leeds, England, and is to be utilized 
in connection with the municipal electric lighting 
plant of that city. It is of the vertical double-acting 
triple-expansion type, and every part is inclosed. The 
three cylinders are at the top of the structure and 
have respectively diameters of 23 inches ( high pres
sure ) ,  35  inches ( intermediate ) and 5 5  inches ( low 
pressure ) .  The length of the stroke is  30  inches, the 
shaft on which the cranks are set at 120 deg. is 1 2  
inches i n  diameter, while the total height from bed
plate to top is  2 2  feet, and it is  designed to make 
from 200 to 250  revolutions of the crankshaft per 
minute. Some fine castings have been employed in 
its cons truction, notably the bedplate, which measures 
21  feet by 8 feet and weighs 16  tons. The casing 
is  cast in two pieces and weighs 2 2  tons, while the 
low-pressure cylinder weighs 9 1,i tons. The total 
weight of the complete engine is 105 tons. The cylin
ders are fitted with slide valves, and are self-draining. 
The forced system of lubrication is employed. The 
oii is  supplied to all the working parts by a pump 
without valves or packing, d riven from the crank
shaft, which discharges the oil at a pressure of 10 
pounds to 25 pounds per square inch through specially 
designed oil channels. The oil that escapes from the 
bearings drains into the crankpit, and is used again.  
The engine is coupled direct to a dynamo with a 
normal output of 1400 kilowatts, but capable of gen
erating 1540  kilowatts. The steam pressure of the 
engine is 200 pounds maximum per square inch, de
veloping 2500 indicated horse power. 

C.  B. Jacobs has described a new application of the 
electric furnace, which may prove to be of great prac
tical importance, before the New York section of the 
Society of Chemical Industry. Barytes, the natural 

• barium sulphate, is  usually converted into other 
barium compounds by treating it with coal or coke 
in a reverberatory furnace and then working up the 
crude barium sulphide thus obtained ; but it has been 
found that when barium sulphate and sulphide are 
heated together in suitable proportions, at the tempera
ture of the electric furnace, the sulphur is completely 
eliminated as sulphur dioxide and barium oxide re
mains, the conversion being so complete that only 2 to 3 
per cent of barytes remains unacted upon, as against 
25  to 45  per cent by the older process. By lixiviating 
with water and crystallizing out, almost pure bari
um hydroxide is  obtained, and from that compound 
all the barium salts are readily obtained. The. elec
trical energy required for the process is got from the 
Niagara Falls, and the plant in use at the present time 
i s  turning out sixty tons of barium hydroxide per day. 
The compound is largely used in the tanning industry, 
the white pigment and dry color trades, the purifica
tion of  water for industrial purposes, and general 
manufacturing chemistry, the largest consumption be
ing the beet-sugar industry, for the recovery of the 
su gar remaining uncrystallized in the mol asses. Bari
um hydroxide is  also an ideal substance for the soften
ing of water fo r  boiler purposes, and its general intro
duction in place of the methods at present in use Is 

said to be only a question of price. 

Engineering Notes. 

The Norwegian government has voted a sum of 
$90 ,000 to provide a submarine boat for the Norwegian 
navy. Capt. Geelmuyden, of the Norwegian navy, was 
commissioned to visit this country to examine the 
various types of this class of craft, and has recom
mended the Holland submarine, the construction of 
which will be commenced immediately. The British 
government has also notified the company controlling 
the Holland patents of its acceptance of this type of 
boat for the British navy, the experiments with the 
first of the vessels built by the Vickers-Maxim Com· 
pany, of Barrow, upon the Holland deSigns, having 
proved highly satisfactory. 

While shipbuilding is flourishing all along the coast 
of Maine this year, Bath is  particularly prosperous, 
and the new fleet turned out there in 1901  will be 
notable both for aggregate of tonnage and for char
acter of the vessels. There are now under construc
tion iL. the Bath yards naval vessels aggregating 21 ,435  
tons, to cost  $5 ,637 ,650 ,  and merchant vessels  aggre
gating 27 ,400 tons, to cost $1 ,503 ,000,  a total of 48 ,835  
tons, costing $7 ,140 ,650 .  Since January 1 this  year 
there h ave been completed at Bath naval vessels aggre
gating 501 tons, costing $510,000,  and 24 ,878  tons of 
merchantmen, costing $1 , 260 ,500 ,  a total of 25 ,379  tons, 
costing $1 ,770,500 .  The grand total of vessels launched 
thus far this year and now under construction repre
sents 74 , 214 tons, and, with ship machinery contracts 
now in hand, a value of $ 9 ,510 ,150 .  These figures es
tablish a new record for Bath both in tonnage and in 
value. Wood still outranks steel in importance, the 
steel tonnage launched this year amounting to 4400 
tons,  valued at $ 7 7 0,000,  while' the wooden vessels 
aggregate 20 ,979  tons, valued at $1 ,000 ,500 .  

The Administration of Public Works in France has 
i�sued a report dealing with the history of French 
railways during the past ten years. During the great 
d rop in French trade from 1889  to 1894 ,  the railways 
suffered severely, and large demands were made on the 
French treasury to make. good the interest guaranteed 
to the shareholders by the state. In 1889 ,  29 ,000 ,000 
francs were required to make good this guarantee, 
but in 1 8 9 2  the amount required was 60 ,000 ,000 ,  and in 
1894 ,  62 ,000 ,000 francs. The falling off in net receipts 
leading to this state of affairs caused the companies to 
cut down, so far as possible, the working expenses. In 
1894 these amounted to 688 ,000,000 francs per year, 
but in 1896  they were but 686 ,000 ,000 francs, although 
the amount of traffic handled had considerably in
creased. Since then the exigencies of the growing 
traffic have rendered necessary considerable increases 
in the working expenses, but these have been only 
about one-fourth the increase in the receipts. It has, 
however, to be observed that during the period of 
rigid economy inaugurated in the early nineties, the 
expenditure on new plant and works was kept down 
as much a s  pOSSible, so that the railways were not 
fully prepared to meet the boom of the clOSing years 
of the century. r..nd much heavy work is now desirable. 
During the period from 1890  to 1894  the number of 
passengers per year averaged 288 ,000 ,000 ,  while be
tween 1895  and 1899  it was 375 ,000, 000.  Similarly the 
goods traffic over the lines in question averaged 962 , -
000 ,000 tons per year for the period 1890-4, and 1,095,-
000,000 tons for the years 1 8 95-9. 

From the rate at which the timber in the United 
States is now being used, says the Railway Age, it is 
apparent that within a few years a question of some 
weight will be that of securing a suitable supply for 
those industries using this material in large quantities .  
Railroads will  be affected because of the large demands 
made by them for timber for tie purposes. It iI3 true 
that great tracts of timber yet remain, but these for 
the most part are located in such remote districts that 
the necessary freight charges practically prohibit their 
use. The most natural remedy to propose is that of  so 
treating the tie as to lengthen its life. Various suc
cessful methods of  treatment are now being u sed, but 
in  practically all cases the tie with treatment is just 
about as expensive in the end as the untreated tie. 
Among the other speculations that have arisen since 
the discovery of oil in Texas is that of determining its 
preservative properties in the treatment of ties. To 
this end extensive experiments are now being made by 
the Atchison, Topeka & Santa Fe. A tank has been built 
by that company at its creosoting plant at Summer
ville, Tex., where ties are being soaked with crude oil .  
These will be placed in the track together with others 
treated by various creosoting processes and the com
r>arative value of the treatments determined.  Differ
ent localities have been chosen for the tests where the 
ties will be subject€{} to extreme conditions of weather 
and climate. The comparative cheapness of crude oil, 
together with the fact that the ties are merely to be 
soaked-a process attended by little expense-makes 
the present tests of considerable moment. Oil is one 
of the principal constituents in many of the prepara· 

tions that are being u sed for this purpose, and though 

alii yet undetermined, it is not improbable that the 

crude 011 of Texas will prove of value in this regard. 
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TESTING THE NEW BERM1TDA DOCK. 
BY HAROLD J. SHEPBTONE. 

The new floating dock which has been built for the 
use of the Briti sh fleet at Bermuda underwent an ex
haustive test recently at Chatham. As the dock has 
already been described in this journal a detailed ac
count of the structure is  unnecessary. It  may be 
stated briefly, however, that the dock claims the dis
tinction of being the longest and heaviest so far con· 
st ructed .  It has a length over all of 545 feet, and a 
hull weight of 6500 tons. It was built by M'essrs. C .  
S .  Swan & Hunter, of  Wallsend-on-Tyne, England.  

The huge structure was successfully launched last 
February from the yards of the builders, and, after 

Scientific Am.erican 

though the operations commenced at 11 : 30 in the 
morning, it was past 6 in the evening before the ship 
was clear out of the water as shown in our photo
graph. In smoother water it would be quite feasible, 
however, to berth a vessel in much less time. Great 
caution characterized the whole of the . proceedings 
and often caused considerable delay ; indeed, the plac
ing of a row of shores in position frequently occupied 
an hour or more. 

The "Sans Pareil" has a displacement of 10,470 tons. 
She was berthed with her guns and stores in position. 
It i s  interesting here to note that the biggest British 
battleship afloat-of the "LondOOl" class-displaces 
15,000 tons, and the three battleships of the "King 

JULY 12, 190:::. 

were "docked" or lifted out of the water, and after 
this the pontoon, or platform, on which the vessel 
rests. As the flooring of the dock is in three pieces the 
center was lifted first and then the two ends. Every 
p art of the structure therefore can be docked separ
ately, which i s  essential in the sub-tropical waters of 
Bermuda. 

A reference here to the difference in the systems of 
docking ships, in the case of floating docks, between 
the United States and England will be appropriate, 
in view of the discussion it i s  causing in engineering 
circles. The American system dispenses with the use 
of shores, only using a few for centering purposes. 
This is practically impossible in the case of British 

c o m p l e t i o n, 
towed to Chat
ham, on the 
T.Iedway, f o r  
testing p u 1'
P 0 s e s before 
b e  i n g d e s
p a t c h e d  to 
Bermuda. The 
test consisted 
in  lifting the 
b a t t l e s h i p  
"Sans Parei!." 
The operations 
were in every 
sense a suc
cess, p articu
larly so when 
the conditions 
of the trial 
are remember
ed .  A strong 
b r e e z e was 
blowing at the 
time, and the 
water was very 
choppy. The 
"Sans Pareil," 
the ship select · 
ed by the B rit
ish Admiralty, 
is  regarded as 
a s o m e w h at 
trying vessel 
to dock, being 
comparativ e I y 
s h o r t  a n d  
heavy, with a 
good deal of 
concentr a ti 0 n 
of weight for· 
ward. 

Dock Sunk, and Battleship Towed Into Position, Ready for Pumping. 

warships, a s  
the vessels are 
m i n u s  t h e  
docking keels 
which are fit
ted to all Am
erican s h i p  s, 
and which en
able the latter 
to sit upright 
on the keel 
blocks without 
the aid of side 
struts. By d i s
pensing with 
shores a ves
sel, of course, 
can be docked 
much m o r e 
quickly than it 
could 0 t h e  1'
wise be.  But 
t h e  English 
Admiralty re
f r a i n  f r o m  
adding dock
ing keels to 
their vessels, 
believing that 
t h e  y detract 
from the speed 
of the ship. 
After all, it 
would appear 
f r o m  recent 
discussions on 
the s u b  j e  c t 
that it is a 

In the berth
ing operations 
the dock was 
sunk at high 
tide to the re
quisite depth. 
T u g s  t h e n  
brought up the 
man·of·war to 
t h e  entrance. 
The vessel was 
hauled into its 
berth by the 
aid of strong 
steel-wire haw
s e r s, fi x e d  
from the bow 
of the ship to 
t!Je winches on 
the dock. As 
the ship d rew 
27 f e e  t of 
water, the pan· 
toon was sun k 
to a depth of 
28 feet below 
the w aterline. 
T h e  se opera
tions occupied 
2 lh  h 0 u r s, 
which cannot 
be regarded as 
an excessive time, for considerable care had to be ex
ercised. In the first place, the ship had to be hauled 
in against the tide, which was running over three 
knots an hour, while above everything it was neces
sary to keep the ship perfectly level with the sides 
of the dock, as the least slip in this respect might 
have caused serious damage to the dock. One of our 
illustrations shows the ship in position, prior to the 
lifting. 

As soon as the "Sans Pareil" was centered and the 
upper rows of  shores adjusted, pumping was com
menced, and after fifty minutes both dock and vessel 
were raised 13 feet. Another line of shores was then 
placed ' in position, and the pUUlping resumed. AI-

Dock Pumped ' Out, Raising Battleship Clear Of Water. 
TESTING THE NEW BERMUDA DOCK. 

Edward VI I ."  class, now being built, will each displace 
16,500 tons, so the new dock will be up to its work for 
some time to come. The "Sans Pareil" at the time of 
docking was .drawing 27 feet of water. The sides o r  
walls of t h e  n e w  dock, however, a r e  high enough t o  
enable a vessel of 32 feet d raught to be berthed on 
the keel blocks, the latter being 3 feet 6 inches in 
height. 

The docking of the man-of-war was part of the con
tract between the designers, builders and the Admir
alty. Another of the official trials consisted in the 
self-docking of the structure itself. This was carried 
out a week previously on the Tyne before the dock 

was towed to the Medway. First of all the side wallG 

v e r y  o p e n  
question, n o  
less an author
ity than Sir 
William White 
m a i n t a i n i n g 
t h a t  s u c h  
equipments de
tract little, if 
anything, from 
the speed o f  
the ship, while 
they undoubt
e d I y greatly 
strengthen the 
ship for dock
ing purposes. 

The trials of 
the new Ber
muda dock be
i n  g satisfac
tory, the struc
ture left Chat
ham on June 
16 last on its 
4000 mile jour
ney across the 
A t I a n t i c. 
Three Dutch 
t u g  s, t h e  
"Zwarte Zee," 
"Ocean" a n  d 

"L. Smit" were 
engaged f o r  
the task. Al
though float

ing docks have been towed across the Atlantic before, 
the feat is  nevertheless an arduous one. The struc
ture is naturally very bulky and represents a dead
weight of  over 8000 tons. This weight i s  made up 
with the numerous stores which have been placed 
upon the pontoon docks. The progress out of Sheer
ness Harbor was very slow, not more than four knots 
an hour, and it is  expected this will be the average rate 
of speed across the Atlantic .  The new dock, which is 
due to arrive in Bermuda at the end of July, has cost 
the British Admiralty £ 230,000, or about $1,150,000, 
which p rice includes delivery at Bermuda. For the 
loan of the photographs the writer is  indebted to the 
builders. Messrs. C. S. Swan & Hunter, 
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GRASS HOUSES OF THE WICHITA INDIANS. 
BY WILLIA�l R. ]>RAPEH. 

The finest house ever designed by a redskin is the 
grass house of the Wichitas, a tribe that at present 
live in southern Oklahoma. They are the only tribe 
that ever accomplished successfully the erection of a 
grass structure.  Soon they are to abandon these huts 
and take up their humdrum reser· 
vation life in two·room frame 
shacks, which are being built for 
them by the government. The 
grass house, i t  is claimed, is far 
from being healthful ; but it is 
certainly comfortable. 

There are but about fifty old men 
of the tribe alive to·day who under· 
stand the art of building one of 
these houses so that it will stand .  
A n d  these refuse t o  work, even for 
generous wages. The government 
has offered these grass-house build
ers lucrative employment to con
struct some houses that may be 
preserved as models of an ancient 
art. But they refuse, and the grass 
huts that used to dot the prairies 
of the Wichita reservation are now 
being torn down. The Wichitas 
are determined that their huts 
shall not survive them. 

Appearances are often deceiving. 
One can look upon a grass house 
and imagine it an easy thing to 
build. But not so. It i s  indeed most intricate. The 
grass i s  gathered early in the spring, when it is  yet 
fresh. The sod cutting usually takes place i mmedi
ately after a rain, the sod being removed to a thick
ness of about eight inches. Buffalo grass sod is  the 
only kind that will answer the purpose of the builder. 
He commences to lay the foundation as does the stone
mason, digging away the earth to a depth of about one 
foot. The grass portion of the chunks of sod is laid 
to the outside, and the house is  built to a height of 
twelve to fifteen feet, in the form of a pOinted dome. 
There i s  no hole in the top for smoke to pass out, the 
latter being carried away through a pipe on the out
side of the hut. The door is  usually in the south, 
and there are no windows. Through each tuft of sod 
is run a willow 
reed string. and 
t h e  s e strings 
are bound clear 
a r o u n d  t h e  
structure. The 
g r a s s  remains 
green, and will 
grow if  there is 
plenty of rain.  
It i s  not at all 
uncommon t o 
see the sides of 
t h e s e  g r a s s  
h o u s e s  t u r n  
green as spring 
a p p r o  a c h e  s ,  

just as do the 
pastures 
t h e  m .  

n e a r  
T h e  

houses are very 
warm in winter 
a n d  c o o l  i n  
summer. They 
n e v e  r 1 e a k. 
Often the In
d i a n s  h a v e  
barns made of 
the same m a
terial. But in 
these days the 
r e d s k i n s  a r e  
made to live in 
f r a m e  shacks, 
and the once 
famous g r a s s  
house will soon 
be but a recol
lection. 

--.-. ---

Scientific American 
ARMORED NESTS. 

BY CHA.RLES F. HOLDER. 

In the countries where cactus is common, numbers 
of animals evidently recognize the availability of this 
armed plant as a retreat in time of danger. In San 
Gabriel, Cal. ,  the old mission fathers planted a hedge 
of prickly pear or tuna about their property as a 

Grass House of the Wichita Indians. 

protection from marauding Indians, disconnected 
patches of which sti ll stand-interesting relics of the 
past. Such a group of spine-covered plants would 
seem to be the last place to be selected as a refuge, 
yet this cheveaux de trise constitutes the home of 
many rabbits that choose it as such, digging their 
burrows under its branches and roots. knowing that 
here they are safe from the pursuit of owls, coyotes, 
hawks and hounds, their enemies. 

Almost every cactus patch in California will be 
found to afford similar protection, and the average 
hunter will invariably forego the game rather than 
engage the array of javelins. The various cacti, es
pecially the variety which grows in clumps, serve as 
a protection particularly to birds.  The writer has 

their spiny armament. One of the most interesting 
nests discovered in cactus is  sho wn in the accompany
ing photograph of a giant candle cactus, a typical 
form on the New Mexico desert and in old Mexico. 
The nest is indicated by the dark broken places half
way up the trunk, which were made by the Gila wood
pecker-Centurus uropygialis-an interesting bird dis

covered by Dr. Kennerly many 
years ago when on his expedition 
along the thirty-fifth ' parallel ,  and 
first described by Prof. Spencer A. 
Baird in 1854 .  The bird is, com
paratively speaking, rare, not often 
seen, its strange and peculiar notes 
being seldom heard, even by those 
who frequent the great deserts of 
the Southwest where it is  found. 
Sometimes i t  is seen among the 
mesquite trees, rising when ob
served with a loud note of alarm, 
calling to mind, according to Dr. 
Cooper, that of Phaenopepla nitens. 
During the nesting season the 
woodpecker clings to the cactus, 
and soon forms an opening, which 
by persistent pecking it gradually 
enlarges until it reaches the in
terior of  the column, when it  be
gins work in the pith in a down
ward direction, finally completing 
a hollow into which it takes leaves 
and the soft material from seeds, 
these constituting the nest, which, 

being twelve or even thirty feet from the ground, in 
the heart of a column whose surface is a mass of 
needles, m ay be considered impregnable. The huge 
nests or the columns are among the picturesque feat
ures of the arid regions ; and few, if not familiar with 
the habits of the Gila woodpecker, would snspect that 
the black or decayed holes on the surface are the 
openings for nests of this interesting and clever bird, 
which in  this manner hides its eggs and young from 
the intense heat of the sun amI from all pursuers. 

A great mass of cacti , i l lustrated herewith, is  a 
veritable city. On the ground floor or in the cellar 
dwell the cottontails,  kangaroo rats, and on the edge 
of one patch found by the writer, heaped up against 
the cactus, was the enormous nest of the wood rat, 

while n e a I' at 

The dark spots are the openings to the nest. 

The Pittsburg 
R e d u c t i o n  
Company h a s  
purchased 0 n e 
hundred a c r e s  
of land at Mass
ena, N. Y., on 

Cactus " Forest " in Which Many Birds Build 

Their Nests. 

Nest of the Gila Woodpecker in the Heart of a Giant 

Cactus. 

h a n  d was the 
b u r r o w  o f  a 
kangaroo I' a t ;  
numerous g o 
pher h o I  e s in 
the vicinity sng
gested the prox
imity of these 
pests. I n t h e 
u p p e r  s t o r y  
were v a l' i 0 u s 
kinds of nests
mocking - birds, 
finches a n d  a 
humming - birrl 
with s e v e  I' a 1 
others w h i c h 
c o u l d n o t  b e  
determined, a t  
l e a s t  b y  t h e  
finder, Gorgeous 
spiders w e a v e 
their webs from 
one great leaf 
t o  a n o t h e r . 
Various lizards 
claim the patch 
as their home, 
sunning t h e m 
selves alon g the 
b r a  n c h e s on 
warm days, re
treating at nigh t 
to the ground, 
where thei r  bur
r o w  s I e a d in 
every direction. 
All these varied 
f o r m s  - a n d  
many b e e  t I e  s 
and s e v e  I' a I 
other mammals 
could be added 
-find p e r f e c t  

which five large factories covering at least fifteen acres 
are to be erected. The company is to make aluminium 
principally, and will  employ from five hundred to six 
hundred men constantly during the year. The cost of 
this plant will  involve an expenditure of over one 
million dollars. The buildings will be up by fall, and 
the plant will be in operation by April next. 

ARMORED NESTS. 

chased the roadrunner on horseback, the bird refusing 
to fly, finally seeking refuge in an extensive cactus 
patch, where it dodges slowly in and out, apparently 
knowing that it  was safe from pursuit. The nest of 
the roadrunner has been found in the cactus, and the 
writer has seen the nest of the Cal ifornia quail deftly 

concealed beneath the broad overhanging leaves with 

shelter in the 
cactus, protected 

by the array of spines which pierce and rend the 
inquisitive enemy. 

• • • 
A flannel rag 'dipped in hot water and sprinkled with 

turpentine is a good remedy against hoarseness. This 
poultice is also employed for lumbago and rheumatism. 

For f .. cial neuralgia it is also said to give relief. 
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AN E XPERIMENTAL MOTOR AND DYNAMO. 
BY W.  E.  PARKER. 

In his work in teaching physics the writer has often 
felt the need of a simple and inexpensive outfit for 
illustrating the principles of the electric motor and 
dynamo. Not finding anything satisfactory in the 
market, he has built the apparatus described and 
illustrated, having in mind a model used by himself 
at college. 

The magnetic needle shown in Fig. 1 is  an ordinary 
needle mounted so as to move freely in a horizontal 
plane, and above it is  suspended a wire. If an elec
tric current is  passed through the wire the needle i s  
deflected, the direction o f  deflection depending on the 
direction of the current and the position of the wire, 
whether above or  below the needle. A current flowing 
through the wire above the needle in a given direc
tion will produce a deflection of  the same kind as a 
curtent beneath the needle flowing in an opposite 
direction. It becomes easy, therefore, to increase the 
effect of the current upon the needle by replacing the 
si ngle wire by a �oil of  many turns of fine wire, as 
in Fig. 2 .  When a momentary current i s  passed 
through the coil, the needle is thrown violently 
around, and by properly timing the impulses due to a 
series  of momentary currents, the needle may be kept 
in rapid rotation i n  either direction. Here then is 
the fundamental electric motor : constant rotary 
motion, produced by a magnet, and an electric current 
passing through a coil of wire. 

So far as the principle is  concerned, i t  is  immaterial 
whether the magnet or the coil of wire be made the 
moving part. I n  Fig. 3 the coil i s  mounted vertically, 
so that it is  capable of rotation, and the magnetic 
ne: dle is  replaced by a powerful electromagnet. When 
a current is  passed through the coil in the position 
shown, it is  thrown violently around till the opposite 
si(l e  comes next to the pole o f  the magnet ; if  at this 
in�tan t the direction of the current through the coil  
if' reversed, it will  continue in rotation. I t  is,  how
ever, difficult to reverse the current by hand with 
sufficient rapidity and at exactly the right time, hence 
it is  not possible to produce continuous rotation for 
any considerable period of time. 

,\Ve may substitute for the single coil two coils 
mountbd at right angles, as in Fig. 4 ,  and having their 
ends connected to a mechanical switch, or  commutator, 
which automatically reverses the current through the 
coils at the proper instant. With this addition con
tinuous rotation immediately results, the direction of 
which may be changed at will, either by reversing the 
current through the moving coils, or changing the 
polarity of the magnet. 

The machine shown in Fig. 5 approaches a little 
more nearly the commercial 
form. Here we have re-
placed the two ' coils by 
four, intersecting at angles 
of 45 degs., mounting them 
upon a shaft supported by 
durable bronze bearings, 
the electromagnet which 
furnishes the field resting 
upon the two upper rods 
which hold the bearings i n  
position. T h e  direction of  
rotation may be changed at 
will by reversing the polar
ity of the field o r  the cur
rent through the armature. 
The polarity of  the field 
may be reversed by chang-
ing the position of the elec-
tromagnet, or by reversing ' 
the current through it.  To 
reverse the armature cur
rent, a switch may be in
serted in the armature cir
cuit, or, what is much 
easier, the position of the 
brushes may be reversed 
by turning the brush hold
e r  on its bearing through 
180 degs. ; this showing also 
the effect upon the speed 
of the machine of the posi-
tion of the brushes. 

Fig. 1 
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A PERPLEXING PUZZLE. 
The following puzzle, culled from an English maga

zine, has been sent to us by Mr. O. Podewils, of New 
York city, who asks to have it explained. 

I f  a flat strip of paper be taken, and its ends pasted 
together to form a ring, and it be then cut along its 
center line, two similar but entirely separate rings 
will be formed, unconnected in any way. If ,  however, 
the paper be twisted as illustrated in the uppermost 
vi ew, and its ends be pasted together to form a ring 
with a single twist in it, this ring, when cut along 

A PERPLEXING PUZZLE. 

its center line, will form two rings, one looped within 
the other as shown in the third and fourth views. 

Perplexing as this may seem at first glance, the 
explanation is  quite simple. We may consider the 
upper edge of the paper strip as one ring, and the 
lower edge as the other. Now, following the edges 
of  the twist, as  shown in the second view, it is  evi
dent that one edge has been twisted completely around 
the other edge ; or i n  other words, one edge or ring 
has been passed through the other ring, which when 
cut apart form two inter looped rings. 

Tile Reforestation o f  Sonth A ustralia. 

According to the report of the Conservation of For
ests the reforestation of South Australia by the S tate 
during 1901  resulted in 68 ,695  trees being planted ,  of 
which 49 ,219 ,  or 71 .5  per cent, have thrived.  In the 
Ayers district, however, only 42 .25  per cent of the trees 
have survived, owing to the ravages of grasshoppers 
which have destroyed them. The losses have been con
fined for the most part to the manna gum and the 

Fig. 3. 
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power which various trees possess to inimical influ
ences. The red gum, the blue gum, and the sugar 
gum, being species indigenous to the country, h ave 
stood well, as would naturally be expected. They can
not, however, claim a monopoly of drought-resisting 
power, a s  the Victorian ironbark, both at Bunda
leer and Wirrabara, has held out well even on in

different soils, and made steady growth in spite of ad
verse conditions. The growth of the sugar gums at 
the Ayers Forest Reserve in the older plantations is 
very encouraging. Since they have been planted the 
seasons have certainly been far from favorable, and 
the position of the reserve is  one of considerable ' ex
posure to the arid northerly winds, which are so try
ing to all vegetation. Notwithstanding these draw
backs, h owever, large numbers of fhe trees have at
tained heights of from 14 to 20 feet, with a circum
ference of from 12 to 18  inches. 

On the Kuipo Forest Reserve, in addition to what 
has been cleared for planting purposes, about forty 
acres have been cleared of the undergrowth of honey
suckle as well as of the manna gum timber, in  order 
to p romote the stocking of this area with red gum 
by natural generation, and a promising start has been 
made by the young seedlings after burning the debris 
from the clearing. The ironbarks already planted are 
making satisfactory progress. As an exceptionally 
large amount of replanting has been necessary this 
YE ar in consequence of the heavy losses last season at 
Wanilla, Ayers, and Bundaleer, caused by rabbits and 
grasshoppers, it has only been possible to plant about 
100 acres. Owing to the spread of the rabbit pest it is 
r,ow absolutely necessary to protect young plantations 
on almost all reserves by wire netting the fences, 
which,  of course, very largely increases the cost of 
fencing. Hitherto large re

·
serves such as Bundaleer 

and Wirrabara, which for years have been the centers 
of the greater part of the operations, have been prac
tically free from this scourge, but in consequence of 
the recent protracted droughts in the pastoral country 
these pests have gradually worked their way further 
and further into the more settled parts, and will now 
evidently have to be  reckoned with for the future. 

. .. � .. 
Professor Ro,vland. 

Yet perhaps a few more words of personal delineation 
may help to keep in mind his remarkable individu
ality. He was tall ,  slender, but not slim, well pro
portioned, alert, giving every indication of a healthy 
body. Of physical exercise he was very fond ; in 
winter the horse, in summer the sailboat, gave him 
never failing delight. He knew where to find the 
trout and how to handle the rod . .  He would take 
great risks in following the hounds. "You should 

Fig. 4. 

think of the fOX, and not 
of the ditch," I have heard 
him say when he was chided 
for his rash horsemanship. 
He landed once in Liver
pool and saw an advertise
ment of  a meet. He took a 
train to the nearest station, 
hired the best nag he could 
find, joined in the run, won 
the brush, and then disap
peared from among his 
competitors, who hardly 
knew what to make of this 
unexpected victor. He de
signed a sailboat, . and be
fore it  was launched he told 
the builders to paint the 
water-line where his calcu
lations said that it should 
be. They objected ; he per
sisted. The b o a  t w a s 
launched, and the builders 
smiled when they saw that 
the line was above the 
water's ·edge. "Put in the 
mast," said Rowland, and 
the boat sank to the painted 
line. "That was what I had 
figured on," he exultantly 

Fig. 2 FiR". 5 
said. The incident was 
closed.-D. C.  Gilman, in 
Scribner'S Magazine. 

The machine shown in 
• Fig. 5 operates equally well 
as  a series o r  shunt moto r ;  

1 .  Magnetic Needle.-2. Needle Arranged to Turn i n  Magnetic Field.-3. Coil Arranged to Rotate i n  the Field o f  a Strong Magnct.-4. Two Coils 
at Right Angles in Field of Magnet.-5. Experimental }Iotor and Dynamo • 

... . .. 
French Popu lation. 

The French government 
and if the field is separ-
ately excited and the armature driven by a belt, it 
may be used as a shunt dynamo. The apparatus oper
ates most satisfactorily with an E. M. F. of 8 to 1 2  
volts, though 4 volts will give good results. 

Arrangements have been made whereby the entire 
outfit can be · placed on the market at a reasonable 
price. Further information may be had by addressing 
Mr. Parker at the High School, Torrington, Conn. 

• • • • 
Japanese dentists perform their operations in tooth 

drawing with the thumb and forefinger of one hand. 

AN EXPERIMENTAL MOTOR AND DYNAMO. 

Tasmanian blue gum, planted many years ago at Bun
daleer. Although some of them have attained sub
stantial proportions, the testing conditions of the 
northern districts are not favorable to their reaching 
in most cases beyond the pole and firewood stage. The 
value of  thi s  class of  forest produce is  but low. It 
has, however, in  all cases returned the original cost 
per acre with more or less additional revenue. During 
the unfortunate continuation of dry seasons to which 
South Australia has been subject of late years valuable 
experience has been gained regarding the resisting 

has issued the results of the 
quinquennial census taken in France in 1901.  The 
total population i s  returned at 38 ,961 ,945 ,  showing an 
increase of 444 ,613 ,  as compared with 1 8 9 6 .  The in· 
crease between 1891 and 1896  was 175 ,027 .  The move· 
ment of French population from the country districts 
to large towns is  still noticeable. The population of 
Paris is  returned at 2 ,714 ,068 ,  and France has now 
fifteen towns with populations of 100 ,000 and upward ; 
in 1896  the corresponding number of towns with 
populations of more than 100,000 did not exceed 
twelve. 
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A n  Investigati o n  o f  t h e  Physieal Efl'e cts of 
M o u ntaIn ClImbing. 

Some intere�ting experiments and observations have 
been made by Gignor Mosso, upon the subject of man ' s  
endurance in mountain climbing. Up t o  t h e  p resent, 
the highest point to which a man has ever climbed is 
23 ,393  feet-the summit of Aconcagua, the loftiest 
mountain of the main Cordillera range of the Andes. 
Signor Mosso asks will  it ever be possible to reach 
29 ,000 feet?  We live at the bottom of  an ocean of air, 
and our bodies are specially adapted for life at low 
levels ; consequently, when we are placed in unusual 
conditions, such as exist at great heights, we are af
fected in different ways. Respiration becomes diffi
cult ,  the circulation of the blood is altered, the heart 
i s  fatigued, "mountain sickness" is  experienced, fol
lowed by lassitude and exhaustion. The reason that 
so few men have attempted the ascent of the highest 
mountain peaks in the world is due to the general 
conviction that man cannot withstand the rarefied air 
of these altitudes. From his own ' experiments and ob
servations, however, Signor Mosso is  convinced that 
man will be able slowly to accustom h imself to the 
diminished barometric pressure of the Himalayas. To 
accomplish such a climb, it  will be necessary for the 
climber to acclimate himself during a slow rate of 
progress, in order to reach the top in conditions of 
health and strength. His victualing arrangements 
must be generously but prudently made, more espe
cially as the last stages would have to be performed 
very slowly. Mountain expeditions have hitherto 
adopted too rapid a rate of ascent. The nervous sys
tem consequently has not time to accustom itself to the 
action of rarefied air, nor the organisms to the cold,  
the fatigue of the ascent consumes the strength of the 
climber, and leaves him no time to regain i t ; whereas 
by slowly making the ascent the climber adapts him
self to the fluctuating conditions as he rises higher 
and higher. 

. . .  , .  
BEET-TOPPING DEVICE , 

Messrs. Klaas Zuidewind and Adrian Van Putten, of  
Holland, Mich. ,

' 
are  the inventors of a new hand

operated device for topping beets, The top or crown 
of a beet is of a woody nature. containing little or 
no sugar, and it is  therefore necessary to remove this 
portion. The device here illustrated i s  designed to 
be operated by a person in a standing position, and 
is so constructed as to release the severed top when the 
device i s  open. I t  i s  furthermore provided with an 
adjustable gage for regulating the depth of the cut. 
This gage automatically centers  itself above the meet
ing edges of  the knives employed, and upon contact 
with the top of the beet will indicate to the operator 
that the device i s  in position for topping. 

The device as shown comprises two handle-portions 
pivoted together and provided with shoulders, which 
when brought into engagement limit the forward 
movement o f  the handles. At their lower ends these 

h a n  d I e  - portions 
spread out into a 
forked or bifurcated 
frame-section. T 0 
these section s the 
knives are adjust
ably secured,  so as 
to permit adjust
m e n  t relative to 
each o ther w h e  n 
worn out. The cut
ting edges of the 
knives are beveled 
from beneath, and 
their  bottom sur
faces are inclined, so 
that the heels of the 
knives will  not ('n
g a g e  w i t h  t h e  
ground until after 
the cutting process 
is  completed, there
by avoiding friction 
and affording the 
k n i v e s  a b e t t e r  
chance to take hold 
of the beet at a 
proper depth. The 

BEE T · TOPPER IN OPERAT ION . gage-rod, as shown, 
is threaded into a 

carrier which i s hung, with some pl8.Y, on the hinge
bolt of the handles. This freedom of movement permits 
the gage-rod to always assume a vertical pcsition. Be
ing threaded in the carrier, adjustment C::!J.·  '� si;�' ':>E' 
made by turning the rod to the left or to the rigilt. ':'0 
opE'rate the device, the handles are open and the body
portion brought over the beet to be topped. As soon 
as the flattened foot of the gage-rod is  felt restil'l.g 
upon the upper surface of the beet, the operator will 
know it  is time to close the handle, whereupon the 
knives, entering the crown of the beet at opposit,  
s ides ,  will  quickly and cl eanly sever the top portion . 
It is evident that earth will not collect and interfere 
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with the actioll 1f the knives, since the body is open 
at all sides, and any dirt taken up will quickly find an 
escape. 

• 1 .  I • 
AN AU TOMATIC SIPHON OVERFLOW VALVE. 

Cases often are found in which it i s  necessary to 
have the overflow from a tank pass ' out  at the bottom 
instead of at the top, when fresh layers of liquid accu
mulate on the surface. This is  necessary. for example, 
in septic reservoirs for treating sewage by filtration, 
where, especially by the acti on of the bacteria, the 

AUTOMATIC OVERFLOW. 

filtered liquid sinks to the bottom and passes out. 
This em ptying of  the tank at the bottom i s  the end 
sought and attained in the construction of the Ridge
way valve, il lustrated herewith, 

The illustration shows the valve as arranged in a 
sew age tank. The outlet opening is in the side of the 
tank at the bottom, and it  leads into the V-shaped 
intermediate chamber, which in turn overflows into 
the main sewer. Normal ly .  this outlet is  closed by a 
square clapper that is suspended from a projecting arm 
pivoted horizontally above it .  In this position the 
clapper i s  at an angle of 45  deg . .  as shown. A curved 
metallic arm fastened to the back of the clapper s u p
ports, outside the wall of the tank, a metal box which 
acts a s  :it float and which i s  d ivided into two compart
ments by a central horizontal partition. 

When the tank has become filled i t  overflows through 
. 

the Siphon pipe Eeell in the upper part of its side wall 
( Fi g. 1 ) ,  and the water that thus runs out flows into 

the upper chamber of the small metal box on the out
side, where its weight. coupled with the leverage of 
the arm attached to the dapper . tends to raise the 
latter slightly and allow the fluid to escape through the 
outlet in the bottom . As this outlet is  sufficiently 
large, the l iquid  escapes rapidly,  and soon fills the 
bottom compartment of the box, anG causes the clap
per to open wide , because of the ad(litional weight 
thus exerted upon the level' arm. By this time the 
upper compartment has become filled ( Fig.  2 ) ,  where
upon it is  quickly emptied by a small siphon that 
connects the compartments. 

As the weight of the box i s  thus considerably dimin
i shed the clapper closes by its own buoyancy, aided 
by the pressure of water in the tank and the rush 
of the outgoing current. The emptying of the tank 
i s  therefore stopped till the water again rises and 
starts the large siphon once more. 

The invention may have some slight defects, such 
as allowing the surface water that fills the upper 
p art of the movable box to escape ; but it certainly is 
very ingenious, for, by regulating the different open
ings which let the water into the upper part of the 
movable box or control i ts  escape therefrom, the time 
during which the clapper will  remain open may be 
regulated exactly.-La Nature. 

. 4 ' . ..  
'I'he Bal lo o n  a s  a Detecter o f  Snbnlarines. 

The French Naval Department has been carrying 
cut a series of interesting experiments with balloons 
for detecting submarine boats, when submerged, the 
results of which proved that the course of  a submarine 
craft can be easily followed from a balloon in the air. 
The "Gustave ZMe" was used for these experiments. 
The boat was submerged to a depth of ten feet and 
more, but i t  was easily discovered by the aeronaut 
when the boat ran counter to the sun's rays, although 
the balloon remained at a height of 1 , 500  feet. An in
genious telephonic apparatus was connected from the 
submarine to the balloon, in order that the latter might 
si gnal when i t  had d i scovered the boat. The experi
ments flirther proved that the green color at present 
employed in painting submarines is  not an effective 

disguise, and that the ease with which suI.Jmarines 
may be descried beneath the surface depends on their 
angle with regard to the sun. 

Mediterranean Trip. 

The Count de la Vaulx is  making active preparations 
for another attempt to cross the Mediterranean by 
balloon, and the experiment will have a better chance 
of success, as it will be carried out early in the sum
mer. Last year the trip was delayed until lat.e in the 
autumn, and it was undoubtedly due to the bad 
weather that the aeronauts were unable to cross. The 
start is  to be made from a different point on the coast 
this time, at Palavas-les-Flats, near Montpellier, and 
here a great balloon shed is  being erected on the beach. 
The balloon, after the last trip, was sent to Pari s to 
be reconstructed and will be called the "Mediterraneen 
No. 2 ."  The balloon shed at Toulon offered a great 
resistance to the wind, and on one occasion was nearly 
carried off by a violent storm, although it  was well 
braced by guy-ropes. The aeronauts will profit by this 
experience and are building the shed in a tent-like 
form which will offer less resistance. The balloon, 
which is now in construction, has a volume of 4 ,160  
cubic  yards, and the upper part  has been made in 
conical form to shed the rain. M. Herve has availed 
himself of the data obtained on the last trip to make 
some improvements in his steering and floating de
vices, of which an acccunt will  be given later. The 
balloon is arranged so as to be eitheT attached to 
the float upon the water or to take a free flight ; for 
the latter case it is provided with an interior air-bal
loon gaging 1 ,300  cubic ya:rds which will be kept 
inflated by a venti lati ng fan. The formeT arrange
ment of water-ballast tanks wil l  l.Je used, and this 
time will  be improved by adding a 12 horse power 
petrol motor which operates a pump for automatically 
filling the tanks by a pipe which runs down to the 
water, and the- tank will also be discharged by an 
au tomatic device. It is probable also that the balloon 
will be made PFtially dirigible by using the motor to 
operate a propeller. 

------.... � . .. -._------

FASTEN ING DEVICE FOR HORSE S. 
It  is no longer necessary for a driver to fasten his 

horse to a hitching post. If  provided with the fasten
ing device here illustrated, he needs simply to sli p his 
re-ins on the I?atch in the wagon, and the horse will 
be unable to run away. Mr. Phillis Mayotte, of Wells, 
Mich., is the inventor of  this new fastener. The con
struction of the device is  very simple. Supported 
in a bracket on the vehicle is a spindle carrying a 
disk provided with hooks to serve as a fastening 
means for the reins. Beneath this disk is  a ratchet 
wheel engaged by a spring-pressed pawl. The lower 
end of the spindle protrudes from the bracket, and is 
connected by a universal joint to a rod which tele
scopes in a tube carried in a bracket on the front 
axle. On the rod are a series of pins, which project 
through longi-
t u d i n a l l y  
ranging slots 
i n  t h e  tube, 
whereby t h e  
rotary motion 
of the tube is 
c o mmunicated 
to the rod. At 
the lower en d 
of the tube is 
a small bevel 
gear, w h i e  h 
e n g a g e s  a 
I a l' g e bevel 
gear on the 
hub of  one of 
t h e  f r o n t  
wheels. T h e  
teeth of these 
g e a r s  a r e  
c u r v e d  ou�
wardly, so as 
to allow for 
a n y  uneven-

DEViCE FOR HOLDING HORSES. 

ness in the road, and all play in the parts is taken 
up by a spring coiled in the tube and abutting against 
the end of  the rod held therein. A lever on the rod 
connects with the top of the tube and permits the 
latter to be lifted sufficiently to disconnect the gears. 
This will be found useful in long drives, when it is 
desirable to save the parts from wear. 

To fasten the horse, one needs simply to wind the 
r€-ins around the spindle and secure them under a 

h ook on the disk. If the horse should start forward, 
the reins wiII  be quickly wound up on the spindle, 
and the animal suddenly checked. Any subsequent 
backward movement would have no effect, on account 
of the spring-pressed p awl ratchet, which prevents 
rotation of the spindle in  the opposite di rection. 
Hence, whichever way the horse may turn, the wheels 
cannot be moved. 
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RECENTLY PATENTED INVENTIONS. 

AgrIcult ural I nlpleln e n t s .  

H llOCK-LOAI)J1'(l A l'l'AHATTJ S .  - A. 

E �II: O � � I �Cl-i\IA(,II I N El.-I. CLAPPER, O s n a 
b u r g ,  O h i o .  This invention i s  a n  improvement 
in machines for forming and o rnamenting hoI-

bol  ts or lag screws are secured from opposite 
sides. The second inyention has a more gen
Hal a p p l ication. and provides a locking device 
by whieh the insertion of the bolt from one 
side will  operate to make the lock o r  h o l der 
fast in its vlacc and also secure the b o l t  from 
acc identa l l y  loosening. 

C. l o w  day building tile.  The maehine may be 
ll AlT D Y H II E I.I., Tarna, I owa. rr he constl'ue t ion quickly adjusted to emboss one o r  more Bur
o f this apparatus is HIlC'h as to e l pvate and faces of a t i l e  as it passes through the fOl'ffi
d epo s i t  the shoek of grain in a vertical  p a th, ing die, 0 1' it may be a l' l'angpd to permit t h e  
whpl'C' hy the sho{'k lnay 1)(' s t o o d  u p on end fO{'ma Uon o f  a t i l e  without embo sH'ing. E YELET. - L 'V. H I LE R, New Bedford, 

C ( ) �11'H11� � �  A:\'P l'ACKEH.-J. H .  <1 luln" I �  1\lass.  As nsually conKtrueted eyelets have a 
a nd :-; . C. A:-JJ )EItS()�� Van A l styne, rl\'xa�. rrh i s  uniform thkkncHs o f  metal in both the tubular 

for t hE'  p u rpose of t l'antjp o l'tation.  A hoisting 
nH' ( 'hani�m is p r o v i dpd wh i c h  is  operahle by 
Ow a d vancing mOVPll l' Il t  of the lou<l ing ap
p a r a t u s ,  where by the load may be conveniently 
d(,'po�ited in t l'an�port vehicle:;.  

body and thc Ilange. I n  attaching the eyelet 
t o  a boot o r  Hhoe, the flange i s  bent o r  curved 
down, and i n  sueh opera t ion it  i s  l iable to 
be changeli and distorted in form. I\1r. Cl i l e s  
has invented a n  e y e l e t  whic h is not subject to 

JULY 12, 1902. 

adjusted to c ontribute t o  the stabil ity o f  the 

boat, and it further ('omprises a novel form of 
h u l l  and emergency Iloat. 

l'OULTHY-H O O � T.-.J. II. F. J<JVIDHSZ,  Walla 
"'a l l  a, Wash. This p o u ltry-roost. i s  design !'ti 
for use in p o u l t ry houses and i s  arranged 
to prevent the fowls from eontacting one w i t h  
the other w h i l e  roosting. I t  also bl 'ings vPJ'mi
!'ide in c lose proximity to the roos ting fowl 
wit!.<ou t  the latter touch ing i t .  

rmYOLVING C Il l l\l1' I·JY-C'AI'.-A. K and F. 
�r . COOK, Lawreneebul'g'. Ind.  rrhis revolving 
chimney cap is a substitute for high smoke
stacks and w i l l  p revent the wind from blow
ing the smoke back into the chimney, as the 

�mMR-(,A:'-iE C' O � Y E Y E H.-C. H .  1\Ic

�: ALLY, ,,'aipahu , II a w :lj i T y .  1'his :::lugar-cane 
l'onvpyer i s  a self-prope l l p d  ma(,hine whieh con
veYR eane and loads i t  npon ('arH, thereby sav
ing a large amount of manual labor and ena
b l ing a sma l l  number o f  men t o  do the work 
which hitherto requ ired six o r  seven times a s  

m a (' h i n e ,  w h i c h  i s  adavtpd for ( 'OmlH'(' s�ing, 
packing and baling- ('otton or the like, w i l l  
operate a u tonta t k a l l y  to form the bat as t h c  
lllatel' i a l  is  reeeived from the gin, and w i l l  f o l d  
thc bat b a e k  an<l f o r t h  in e v e n  l ayers in t h e  
p r e s s ,  fOl'm ing a c o m p l e t e  and symm(�trkal 
bale.  

such distortion. 
ITZ Z LR-I\I. COll Y .  New Y o r k ,  � .  Y. 

improved c a p  turns with the wind and in
I n  sUl'es a perfect draft. 

many men. 

Engi ne ering Ilnprovcll1.cnts. 
LOCO�l O T I VE VALVE-ClEAR.-H . MAX-

WELL, West Oakland . C a l .  T h e  val ve-gear is  
arranged to actuate the admission valvps from 
the 10 omotive enginp and IH'l'lU i t S  t h e  lnanipu
lation o f a separate re\'cndng val\'(� by thp cn
gilllLr for q u k k l y  I 'l'vprsing the pngine inde
ppo:dently o f  the motion of thp admission v a l ve
geRr, thus prevent ing thp flying back of the 
reversing IE'vpr. 

o f  )Iexico, 1\Iex ico.  The invention r e l a t e R  to 
Iluid pressure bl'ak('s of the West inghouse type, 
and aims to p rovide a n e w  <-1 n (1 i m p l'uvp<I rptain
ing valve a rranged to hold 311tOlna t i c' a l l ;v  the 
fu l l  pressure on the brakes whilp re(,harging the 
a u x i l iary reservoir, so that releas ing does n o t  
take p l ace u n t i l  t h e  f u l l  pressure i s  obta ined 
in the auxil iary reseno i r ,  to which the re
t a ining v a l ve i s  set. 

S'l'AMl'-(�AN ( � F, L I � <1  I\IACII I X K-Cl. H.  Lhi-; p u z z l e  a ('ord iR  requ i red to bp sevprul 
times wound around a rod against an ahutting 
deviee.  and a retainer is p rovided whkh, when 
removcd ('ompletely releases the tie from the 
rod. The arrangement of the rod, abutting 
device Hud removab l e  n�tainer i s  s u e h  t h a t  i f  
t he t i <> is  not properly t i e d  i t  w i l l  be held fast 

N H E H W U()D, 1:33 Adams Street) C hicago, I l l .  
T l w  stamp-cance l l ing rnachin(L embodies a car
rieI' and a holdp1' tlw1'eon a r rangpd t o  secure 
the lettel' by the action of a tllloHllllCl' i c  pres
sure,  and 1 0  ('onvey the same to and past 
the canc e l l ing (h�vkes, A novel construction 
of parts is  p J'oyitled which 1l0rmits tlw O))(,l'a
tion of tht' lllll('hine.  

URI � l l I NG-�IAC I I I N K -,,". I I .  

�ycalllO l'e,  Ohio,  Thf" invention I'(' lat('� p a r 
t ic u l a r l y  t o  imprOYPlllPnts in nHlc l l i n p s  rO}' 
grinding Ol' �ha rpenillg l a WIl - ll10Wpr hladps , and 
t he obje('t is  to provide a nUl('hillP o f  s i m p l e  
construction by mpans of which the bl ades 
may be quickly and a c (' u l'atp ly ground ,vithout 
rE'rnoving tht� same from the mow ing--machine. 

llIediea] A P l'liauces. 

C L I N I CA L  ·l'll E IC\I O �HJTER-J. F. W1"

DOLPH and R .  C .  R'l'OFEU, Norwich,  N .  Y. This 
thCl'lllOrnetel' is  held against breakage in a 
c a sing in which i t  i s  SUlnllP l'gpu in an anti
septic solution.  The con struction is su( ,h as to 
wipe a n d  c l p a n  t h e  Ul Pl'lllO m p tp l' on removal 
from O l' insertion into the casing, and also t o  
p re,'ent l eakag() of the s o l u t i o n .  

on l'(�moval of the retainer. 
H I I O E - I'O L I S II ER.-K DE R�UN, Passaic, 

I\" . .1 . The in ven tioll rela tt's to a deviet� fol' 
p o l ishing shoE'N. the device being espec i a l l y  
ndaph:d for individual use and b e i n g  of sudl 
(' oll s t ruction and urrangempnt that i t  may be 
pffec t i ve l ,Y  and easily used on one's own shops 
and l :(�adily earried from p l ace to p l ace, so as 
to iw within convenient reach. 

SA]) - I ItOX llANll L E .-C. T .  DJOfAHE R T .  

ll ackenH:lck, X. .J .  ThiH h a n d l e  is  designed 
for converdent and quick attachment to and 
detadlment from a single-cross-bar sad-iron,  
The (' onstl'netioll i s  s i m p l e  and vositive in 
ad ion. and the handi<' iH  l o (,ked in place w i t h 
out t il(' use of a Hvring liable to lose its re"· 
s i l ien('y under the inlluence of the heat radi
a t ing from the sad-iron. 

nErtRI CK-I,'HAI\HJ AND J O E 'T-COUl' L I N Cl 

Tl-l E H E FOH.-J. II. LOH"Im , Bradford, Pa. 
The derrick f rame which i s  adapted for use in 
d r i l l ing deep w p l l s  may be formed eitlH-�r of 
wood 0 1' of mptal,  and combineH novel deta i l s  
of con struc tion that adapt th(� parts for very 

NOTE.-Copies of any of these patents will be 
furnished by lIfunn & Co. for ten cents eac h .  

Please state t h e  name of t h e  patentee, title of 

the inYention, and dat.e of this paper. 

Busin¢ss and Wants. 
HEAD THIR COLUMN CARRFUI,I,v.-you 

wili find inquiries for cl'rtain classes of articles 
nUlllbered in consecutive oruer. If YOH manu
facture these :,roods write us at once and we will 
send yOll the natne and address of t.he party desir
ing' the l nformati()n. In every t>a!iiC it is  neces
sary to giv<' the n UlIl ber of' the  -Inquiry. 

IJI U N N  &; (JO. 

:Marine Iron Works. Chi cago. Catalogue free. 

I n q n i r y  'No .  ��4 3 . -For manufacturers of saw 
�b arpener8. tool grinders, etc. 

AUTos.-Duryea Power Co., Reading, Pa. 
I n 'l u i  .. y No. �Sllll. -For makers of power cider 

mllis.  

For hoist.ing engines. J. S. l\lundy, Newark, N. J. 
I n q u i ry No. � � LJ ':) .-For m a kers 'of machines for 

manutacturing pearl barley. 

. .  C. S." Metal Polish. Indianapo lis. Samples free. 

I u q u i  I'y N o .  2846.-For m anufacturers of bendinl{ 
and die forging apparatus for makIng l ight and medium 
chains with blacksmIth forge. 

W A'l'ER WHEEl,S. Alcott & Co . .  Mt. Hully. N. J_ 
I n q u i r y  No. 2�4". -For a rotnry fan or pump to 

create the most perfect vacuum of 10 or 12 lbs.  to the 
f\q uare inch. 'rh e  vacuum to be  in an air cyJinder I 
ft. 4 Ill . in diameter and 2 n. 8 in. long. 

O I L-�' E E 1J E R.-L. G. XILSOX. �e w  York,  
N .  Y. I n  usual forms o f  o i l -feeders i t  i s  
f o u n d  d i ffi e u l t  to g e t  a unifol'm positive and 
rf'l iable flow, because t ilt' viscosity of most 
oils (' hanges with thp t(-'mvenlture, al:;o wllf'n 
gasoline and the- likp is fed through nepdle 
\'a l vps.  fo reign p a r t ic l es ( 'arried with the o i l  
i n t p l'fE'l'e w i t h  the fl o w .  and in carbul'�ters 
whprp ail'  is  f O l'( 'ed i n  w i t h  thE' gasolinp,  t h e  
l ight portions o f  t lw oil  a l'P ('H l ' J'ipd o ff  lrav
ing a I'E'Hidup dtffi c u l t  to pvaporate-. The object 
o f  th(' pl'PRf'"nt invpntion is to p ro v ide a fpeder 
in which the above difficulties will be obviated. 

C L O � I NCl AX]) L O C 1\. I 1'<1 l lE Y [ ( ' I·J [<' O lt  
n E � T "\L l<' L A H K H .-D. A.  DAKI" I(, Rchene,,

tadJ�, � .  Y. This 
"
c losing aIH1 locking' device 

may be readily app l ied to dental fi ask Iwctions 
to s e (; u l'ely dose and l o c k  tlwm togp t h E' l' with
out requiring much exertion on the part of the 
o1>p rato1' .  

conYeniE'llt and l'r l i a h l e  l'onnection w h e n  t h e  Sawmill machinery a nd  outtits manufactured by th e 

Hard" rare. 

N U'l'-J,O(,K.-'1'. C .  RORX 'IAN . Summit.  �I iss.  
This nll t- I o ('k is partic u l a r l y  a d a p t e d  for use 
o n  Ilsh-p late bolt-nuts.  One nl!'l1lbpr of the 
lock consists o f  a washer having a tube fOl'lned 
on the l o wp l' ('orner in whi('h H movabh� spring 
c o t  tel' is llf' l d  in engagement with the nut to 
p revent i t  from turning. 

<lA � - R \ lR1'EH.-'l'. [[OLLA"D.  New York, �. 

Y. The b u rner is  llladp. of <.;ast m e t a l ,  t h e  
p a r t s  of which may be read i l y  p l act'd t o 
g e t h e r  and t i g h t l y  d a m p e d .  The construction 
i s  Ruch that three rows of jets may be di
rected to, a n d  mingled a t . t il !'  horiwntal center 
o f  the hurnf'r,  forming a p r H c t ie a l l y  continuous 
body of gas and giving a s t eady flame of great 
heat. 

( ' O A1 B l 1' E D  D O F B J, E  E R C l'TCfI E O N  A :\, D  

PA I � re  P H O T E C T O R . - H .  T H (D-IrsoN . ('hi('ago, 
I l l .  The invention relates to a illf'ans f n !' pro
tp('ting the p a inting and enam e l i n g  of fine 
doors and t o  provide a mOl'e o l'nanH'ntal  ann 
::;ervkeable combined e�(,lltcht:'()n (or dool' - I o c k s .  
M e a n s  are f u r t h e r  provided for p roteeting t h e  
door-plate against injury. 

Machines a n d  Mechanical Device". 

� f� (' E - T T · n X I X Cl  Il E YH'E .-Cl. B .  UAItDXIDR,  

lIaverh i l l . �lass.  This invention I 'elates t o  (l 
devief'o fol' turning the heel 01' countel' of a shoe'.  
I t  i s  adapted to be used in conrH�(' tion with a 
P l'p r ioll s l y  patented device fot' turning the top 
0 1' front part of a shoe. "�hf'n the two devices 
are p l a('ed toge ther on a Ringle beneh they w i l l  
provid·�� an apparatus on w h k h  a l l  necessary 
turn in;� op('rations m a y  be })(,l'fol'med. 

DENTAL A P P L I A N C E.-Il . E. Lem.\ N ,  

G-reatbend, K a n H .  rrhiH a p p l ian('(' is adaptpd 
fo r use in tIl(' ('o l' l'ec tion of i l'reg u l a l' it if'"s of 
the teeth t o  establish harmonious r e l a t ions bc
t,veen the jaws. rrhe dpvh'p PllahlPs tlH� opel'
ator to make use o f  all  the teeth in e ac h  dental 
ar(;h a s  a recipro(' a l  an(,horage for ('hanging
t he r(�latiye shape of ina x i l l a ,  and at t l H -�  s a m p  
t iIu(; p e r m i t s  t h e  opening" and dosing of t h e  
JIlOllth w i t h o u t  interfering with the forcC' 
uSE�d i n  the correction o f  tIl(' drformity .  

�lA� � A G I'J - �L\ ( ' ll i N E. - C .  PI·'.' N N C IDI I D'l' 

and .J. H n ] FF I'; ltT ,  C h icago, 1 1 1 .  The invpntion 
I'e lates to a mHssagf'-ma('hine for the usc o f  
b a r b e r s ,  p h y s i e i a n s .  n u !'sPs an(l otlwrs.  suit
a b l e  fut '  genpral n s e  a lH1 also fot' s p e d a l  use 
upon the face and s c a l p .  rrll(' machine runs 
Rmoothly and HafC'·ly without any app rec iable 
j a r  and its  (lfi'ect uvon the person operated 
upon i s  vel'Y agreeab l e .  

V e h i c l e s  a n d  TheIr Acce ssories. 

V E H I C L E  - RItAKK - ".. A.  C It I 'l'CIILOW, 

Yancouver, Canada, This b rakC' h; a lltomatie
a l ly brought into action by the pressHre of the 
neck-yoke,  saddlp, back-strap. and b l'eeching 
w lH;n the horse o r  tE'a lll is  holding back. rrhe 
construction is  suc h that the brakps w i l l  IJe 
off \vhen t ll(' horse 0 1' t(�alll pulls  ahead 0 1' when 
t h e  v e h i c l e  iH backed. 

B ICYCLE .--G. �l. L I L B U l' X .  llaverstl'a W, :'-i. 
Y .  A nov"l ('onstruction of ttl(' bicyclE' frame 
and a novel  m p t hod of driving t h e  mu('hinp 
permits a great rNluction in size of thC' fl'aml� 
o f  this improved whp(,}, and also enablps thp 
geaJ' i ng of tIlt' bicycl E' io be changed while 
the rider is  in motion. The driving; lllPchan-
ism is so al'rangpd as 
p osed to the dust.  

E L L I PT I C  e Il A I :\:  

t o  lpay(� n o  llarts ex-

D R I Y L\' Cl-l� EAR-\\". 

F. 'VI L L I A ;"I S ,  London, England. T w o  pa tent\-i 
havc been gl'an tpd to )11'. \Y i l l i a m �  [ o r  iln

( ' I ClAHETTE - �IA (, lI r X H  - .J.  C .  IIAN RE"- ll l'ovements in (' l l ip t k  " p l'o(·ket-lI'i1 e e I H .  Th"He . ELLEHA::\L \I E H ,  :!2 Of'"hlens('hlage 1'sgade, Copen- bp i ng- improvPll1cn t s on a p l'(� \' i O H S  illV('ntion,  
ha ��' n,  J)en � a l'k.  Tlw .impl:OY(� Ifi(::ll t  l'c l ah� s  �o p l'o v idf' fo t' t h p  a <lj n st nlPnt o f  t lw re(' t i l i ne a l' 
a fi i l er-forming me('hanlsm III ,vhl(;h a mold I S  I b a l l  beariJlg� llspd to d i m i n i :-::h tIl<' fl'i('tioll 
emp loyed to which a l a.' e1' of toba(, co h; deliv- b('twepn thp a r m s  of thp p l l ip t k sp ro('kf't- \yheel 
£' rrd, t�e Ia;v!' r  being. 

div ided or cut o ff  by I and the C'O l' l'eslwnding a l'lll� OIl i l w  p e d a l  (, l' ank. 
the actIOn of a eomblned p l unger and cutt t' r i A fnrth(�r improvem c n t  }l l'o yidps mpans fo1' 
mechanism. The p lunger sel' n:s to pu('k the '  pxc luding dus t without inte1'fe-r ing ,v i t h  t lw 
toba('('o and press it down bptween the press- : shift ing movement of the SlH'Ock(� t -wheel . 
ing-molds.  It also serves to shut off the space 
in whkh the tohac('o is  locatpd,  as the moll1� 
are nearIng f'al'h othf'r. in su('h a manner that M.iscellanc o u s  Inventions. 
t h e  entire quantity of the toba(,co ('ut off i8 �' O O T-\\"AR�I E H .- .J . 1'. McAHlCE .  i'iedmont. 
gathered together and no portion of the same A l a .  The foo t -wa l'llw r  is of ('onvenienl ('o n
is lost.  

VENnrNG-I\IA C H I � F. .-J. c. DE JA " I S CH , 
Paris, France. 'rhis invention pl'ovi<lps a mu
chillP for automatica l l y  suppl�ying thp p u b l i c  
with postage s t a m p s .  postal  c a rds.  letter ('ards. 
or other similar artieles of p redetel'mined valne 
o n  the insertion o f  a coin o f proppr value. 
Mealls are provided t o  prevent spnrious coins 
from operating the machine. 

REVE R S I B L E  DRInNG MECHANI S;\I.-C. 

S .  PARCIDLLS, W i l l ard, 1'. Y. 'rh i H  mechanism 
is of simple construction and is adapted [ot' nR(� 
in connection with motor o r  h O l's(�lesR carriages 
to change the speed of the driven shaft without 
altering the speed of t h e  motor, the motor 
runuing at ODe speed at all times. 

struction t o  be used in buggips and vrhicks 
fOl' keeping' thf'" lpgs and feet of the occupant 
W a rID hene-ath the lap-robC'. Provision is  made 
for tlH� burn ing o f  one 0 1'  more lalnps,  and 
radiating heat therefro m .  

nOI/r-LOCK.-II.  A. S'I'() C K l\IA�, .1ohanneR
ln ll'g, South Afl 'ican Rppublie .  1\11'. Stockman 
haR received two patents f o r  improvt'mpnts in 
bolt-lockH whieh are d(,Rigned cHpeeially fol' 
nse in mine shaftR f o r  Heellring the upright 
gnidf's to the (, l'osH-timl)prs.  TIlt' invention ,v i I I  
h r  fonn<l llsE'fu l .  h()"\veypl', in any location 
w h e !'e it is dpsired to holt  together timbers 
which are subj e('ted t o  vibration tending t o  
I O OSI>1l them. The first invention is eHpec i a l l y  
designed for shaft work in mines where two 

frame is lw"ing erected, and a l so permit their Lane Mfg. Co . . Box 1;;, Montpelier, Vt. 

rea(ly detachmen t  when the derrick is to be n
l�h'lg!J;;;

,
gi

J
��

8 
'tr�if.·-;;:For dealers in second-hand 

rpmoved. 
SAFETY D E V I C I'J F O rt GAS-L I N E S .-J. C . 

F' C l DIAX , H trattanv i l l e, l 'a .  The Rafety d(�vi('(' 
is design(�d to guard aga inst gas et-waping in 
the housP-Rel'vice pipes in case the flames of 
t h e  bU 1'ner have gone o u t  owing t o  l a c k  o f  
gas supply.  The arrangement iH  Hucb that t b e  
l ine is automat i c a l l y  shut o ff  in ease the g a s  
pressure fa l l s  be l o w  a p redetermined degree. 
a nd tbe l ine is  kept dosed u n t i l  the safety 
device has been reset manua l l y .  

WEAl'll E[{-�'l'IU l'.-R �l . 'YII I'l'IXG.  Spo
kane, Wash. The weater-stl'ip i s  adapted for 
lI se upon the bottom of a door, to render the 
same weather-t ight. I t  consists o f  a movable 
panel so [.t ttached to t h e  door a s  to be l ifted 
out o f  engagempnt with the floor when the 
door is  opening 01' shutting. but is held under 
spring pl'essure against the Iloor when thc 
door is  closed. 

�ITT H I C A L  I X S T R \T�rENT.-II .  LAXGFBLDER, 

Hl)rl in, Germany. The invention relates to 
d therlls, gllital'-cithcrll s .  and th(� l ike,  and pro
vidps a new and imp roved musical instl'umf'nl 
a r ranged to I>prmit o f  readily sounding the 
stl'ings by the use o f  fiexible hammers pressed 
and rele ased by the finger of the performer. 

I l E V I C E  FOR A Im E � T I :\:Cl ItTTNAWAY�.-

F. 11J. A !{ X ( ) L D ,  � a l t  L a k e  C ity, U t a h .  rr h e  im� 
pro ved devic p ('onHists essentia l l y  of a wirp 
( 'able o r  other Ilexible member stretched "C1'08S 
the street a t  a s u itable height t o  a rrest the 
further forward mOYf'ment of the runaway 
anima l .  T h f'  cable is wound o n  a reel p rovided 
with a resistance device which tt"'nds to o p 
p o s e  witll inn'rasing f o r c e  its con t inned rota
tion. 

L I :'-i E - (; R I l'. -I" . L. 1" JoJItHE . �e w  Y o r k .  � .  Y. 

l\I r.  F ("' r r (�  p rovidf's a gripp ing and eOll p l ing d e 
vice fOJ' c lotheR-lineK.  running ovpr p u l l eys at
t ached to houses.  This Jine-gl'ip will l'padi l ;y 
tak" np s l ack in the ciotheH-line and hold the 
slack without tiw t l'oubl" and annoyance of ty
ing t lw PHds of the l ine togethe r .  

WAT I·m - ,," I I E I'; L.  - � . �II U L 'l'Z . �trongs
town, PH. rrllP illYE'ntion relates to a water
whpp]  a r nlngpd t o  turn on a vertkal axiK and 
having- peripheral iJu( 'kets a('tpd on hy a stream 
of \ya t p l' dil'ectpd into 0 1' against tile buckets 
diago n a l l y  to thp frame of the wheel.  

E L E ( ' T H I ( '  ll E E T T I V I'>I l I·JA'l' I" l{ .-I I .  VO(;]c
LIG R ,  ::\(' \Yc H s t l e .  ( ' a l .  The invf'"ntinn relates to 
inlI)l'Oypmf'nts i n  beehive' IH'att'I'H whel'f'in e l p('-
1 r ieit,Y is  usrd to g(l rH � l'atf'" lwat to warm and 
dr,V tht' inside of a beehh·e and IH'csprve col
onh1R of lwps <luring -very cold w('a t IH'l'. rrhE' 
h e n t f' l' comprises an oJwn-pn<I t.ube held in an 
o1)('n ing in the hiv(' w a l l .  and adapted t o  ('on
tain an ineandescE'llt ele('trie lamp which sup
p l ies the heat . 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co.,149 Varick. cor. Spring Sts. , N. Y. 

I n q uiry l\'o. 2849.-For a burner for attaching t o  
a bouse furnace so  that oil can be used i nstead of coal .  

\Ve design and build special and automatic machill ery 
for all purposes. �'he Amstutz·Osborn Company,  Cleve
land, Oh io. 

I n q u iry No. � � a O.-For an appar�tus for placin g  
in a vertICal furlJace so as tu use o i l  as fueL 

IDEAS J)EVELOl�E]),-JJeMigning, draugbting machine 
work for inventor!, and others. Charles E. Hadley, 584 
Hudson Street, New York. 

l 11 quh'Y Xo. 2S;; 1 . -For some economical fuel to 
be used instead ot coal. 

Manufacturers of patent , articles, dIes, stam ping 
tools, light mach inery. Quadriga. Manufacturing Com
pany, 18 South Canal Street, Chicago. 

I n q u i ry No. 2 8 5 2 . -lf'or machinery for maklllg a 
spring Wlre hook. 

Clippings of everything printed on any subject in t b e  
A m erican and foreign press. United ,states Press Clip
ping Bureau. 153 Lasalle Street, Chicago, 111. 

I n q u i ry No. � S a 3 . -For machinery for making 
bone all(i i vary butlonlS. 

Designers Rnd builders of automatIC and special 
machines of all kinds. Inventions perfected. 'l'b e 'V. 
A .  'Vilson Machine CompallY, ltochester, N. Y. 

Inqll h'Y N o .  ��54.-For makers of machinery for 
turnmg grinds tOIles. 

'], h e  cel ebrated " Horns by-Akroyd " Patent Safety Oil 
�Jnl!ine is b�i1t by the De La Y ergne RefrIgerating Ma
chine Com pany. Foot of �:ast l:1Sth Street, New York. 

I n q u h'y No. 2S 5 ;J .-li'or the manll facturers of the 
. .  ]�elalld Broiler." 

I::"fYESTIO�S DEVELOPE D.-Designing and building 
of labor-saving machincty and general engineering. L. 
.J. ZImm erman, Elect. and Mech. Engineer, 106 Center 
St., N. Y. 

I n q u i r y  N o .  28 .'i 6 .-For machines for making 
toothpiCKS. 

An experienced bu silless m a n  desires correspondellce 
with party requirmc- llleans for developing, manufac
facturing o r  llwrket i t , g  a patented specialty of merit. 
Address Specia lty ,  Box 77:-3 . .:'\ e w  York. 

I u q u i t· y  No. 2�.) 7 . -For m anu facturers of small 
ice Inuehines. 

'" A �Tl�n.-A chem ical method for treating Copper 
taihu,!!s containing olle half per cent cop Del', one tell t h 
O�10) ounce gold.  two (2) ounces silver. Addre�s 

Cop per 1'atlmgs , Box 770, Scicntific  A merican. 

Inq u i r y � o .  �S!J S .-Fur makers of broom rna
chmery.  

$;)()() d uwn t o  m e  and pay fees for o btaining foreig ll  
patent�  wil l give h a l f  inl ercst i n  a v e r y  val u a b l e  invell. 
tion. Patent al1 � !wed in c . :-:. .  Artic l e  sellbg. Invest
i,!!ate fully. �() <lg-ellts. J .  '\1., Box 77:{, New York. 

I n q u i r y  N o .  2SaH . - Fo r  a plant for refining about 
500 barrels of crude oi l  pcr day. 

LET M}l] �' ELL Youu PATE�'l'.-I have purchasers 
waiting. Charles A. Scott, Granite B l dg., Rochester, 1\. Y.  

I n q u iry N o .  286 0 .-lf'or dealers in shingl e mIlls 
and model  saw.:;. 

An eminent firm of engineers, largely interested in 
h y draulic and hand lifts,  desire to represent a fir8t� 
class maker of electrical lifts in Great Britain. Every 
prospect o f business on a large scale if suitable work 
can be offered at reasonable  prices. Either on commis� 
sion or would buy and pay for goods dehvered . Apply 
",.. aUs , Fincham & Co., 17 Billiter Bldgs., London, E. C. 

Inquiry 1\ o.  2S61 .-For dealers in fire brick 
making machines. 

�ANITAHY RECI·J I'TACLIiJ AND C E S � 

POOL.-J. Ii'. ]\[eCoy a n d  T .  N .  G1L'lOHID, New 
O r l eans, La. The improved sanitary recep
t a c l e  and ('eHspool is so a r ranged that the 
Rolid matter discharging therein will  be l ique
fied before pasHing into the earth under the 
d isintpgrating' action o f  t h e  ammonia contained br{�k

q:l��1� �: ·MI<;�i��i;Pi�8hio��ng!�c��;I��d ri�e�;,e 

in tht' rp(·pptaeie. 

DOArr.--C.  S C TIA]1:m , Superior, Neb. '1'h('- in
vention I'p lates parti('ularly t o  boats a s  dis
tingll i"hed from large vessels I t  comprises 
a novel form of centerboard which may be 

I n q u i ry N o .  2863 .-11'or manufacturers of steam 
ploughing outfits. 

I nquiry No. 28 64.-For dealers in dredging and 
excavating machinery. 

I n quiry No. '�86:i.-For dealers in non·refillable bottles. 
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JULY 12, 1902. Scientific America.n 
INDEX OF INVENTIONS Commode stool, W. H. young . . . . . . . .. . . . . . . 703,690 Lemon squeezer, A. Baumgarten . . . . . . . . . .  703,517 Saw set C Morrill 703 440 Condenser, E. Josse . . . . . . . . . . . . . . . . . . . . . . .  703,793 Level, spirit, J. A. Traut . . . . . . . . . . . . . . . . .  703,678 S I l '  . . . . . . . . . . . . . . . . . . . . . . . , 

Conduit, W. L. McGowan . . . • . . • • • •  703,446, 703,447 Life preserver blank, H. A. Ayvad . • • • • • . .  703,363 S
C\O, �I�

tform, A. Doering . . . . . . . . . . . . . . .  703,392 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

July 1 ,  1902, 

C t · kll B tl & K 703 533 LI b oa e, s e, J. S. Merritt . . . . . . . . . . . . . . . . . . 703,437 on muous n, u er unze . . . . . . . . . . . , m , artificial, E. F. Loeffier . • . . • • . • • • • •  703,431 Scales, stock rack for platform, C. B. gontinuou':t.ki�n, �'. 
d
E . . Swltt . ·

M
· ii

·
d · · · . .  · fO�'�� Link motion block, O. D. Holt . . . . • . . . • . . •  703,924 Hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,586 onveyer ISC tll'ge eVlCe, J. . 0 ge . . . .  0 t Liquids from solids, apparatus for separat- Scraper, wheeled, W. S. Livengood • • • • • • • • • 703,800 Corn crib, J. M. Brokaw . . • • . . . • . . . • . . . • • •  703,529 ing, D. Stewart . • . • . . . • . . . • • . . • • . . • . •  703,846 Screw drIvel', Campbell & Gunn . • . • • • • • • • • •  703,.6.18 gorset, N .

I
T

l
emple .hi . . . . . . . . . . . . . . . . . . . . . 70�,�52 Loading device, W. F. Murpby . . • • . • • • . . • •  703,444 Screw, spur shore, W. S. Rendle . . . . . . . . . .  703,830 

C
ounter sk v ng

M
ma� ne, J. R. Scott . • • . • .  70 , �l Lock, C.  Kunzelmann . . . . . . . . . . . . . . . . . . . . .  703,429 Sealing deVice, bottle, G. A. Brooks . . . . . . . .  703,530 

C
r��Sing 

d
gat�, 

L' H' 
Barry . . • • . . • . . . • • • . •  703,7 

3 
Lock, A. F. Wahlberg . .  ' "  . • . . • • • • . • • . • • •  703, 506 Semaphore, A. C .  Johnson • • • • . . . • • . . • • . • •  703,932 u nary eVICe, . . Grlste . . • • . . • . . . • • . .  703,78 Lock, J. F. Allen . . . . . . . . • • . . • . • • • . • . • • • • •  703,514 Separator. See Gas, oil, and water separa-Cultivator plow attachment, R. W. Haul- Lock, C; S. Huntington • . . • . . • • • • • • • . • • . • • •  703,927 tor. • A N D  B A C H B B A P I N  a T H A T  D A T B. brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,656 Lock, J. F. Lydon . . . . . . . . . . . . . . . . . . . . . . . . .  703,962 Sewed articles, covered seam for, C. Mc-Current wheel, Wells & Sumrall . . . . . . . . . .  703,871 Log register, electric, W. B. Armstrong . . . .  703,691 Neil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,966 lSee note at end of li8l. about copies of these patents.l Curtain fixture, E. Flicek . • . . . . . . . . . . • • . . •  703,955 Loom beam lock, O. L. Owen . . . • . . . . . . . . . . • 703,667 Sewing machine cutting attachment, G. S. Cuspidor, R. A. yochum . . . . . . . . . . . . . . . . . .  703,884 Loom for weaving velvets, W. G. Hartley . .  703,580 Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,960 Cutter. See Milling cutter. Twine cutter. Loom, kindergarten, B. E. Lindberg . . • . . • .  703,799 Sewing machine feeding mechanism, L. !���:���� �e'!,�
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703,720 Loom shuttle driving means, J. Houston . • .  703,419 Sewing machine stitch forming mechanism, Amalgamator, J. V.  Coleman . . . . . . . . . . . . . .  703,694 703,560 Loom warp stop motion, H. A. Owen . . . . . .  703, 666 L. Onderdonk . . . . . . . . . . . . . . . . .  703,812, 703,813 Anchor, J. E. Rech . . . . . . . . . . . . . . . . . . . . . . .  703,739 Dish washer, J. Pettengtl! . . . . . . . . . . . . . . . .  703,460 Low water darm, electriC, E.  W. Rider . . .  703,472 Shade and fixture, window, J. Eckert . . . . . .  703,773 Animal trap, T. D.  Vanata . . . . . . . . . . . . . . . . .  703,628 Door check and spring, V. Beauregard . . . . .  703,371 Lub.lcator, J. Gottbreht . . . . . . . . . . . . . . . . . .  703,403 Shade hanger, Window, S. Blaustein . . . . . . .  703,378 Ankle · support, F. H. Read . • . . . . • . . • . • • • • • 703,828 Door . check, liquid, H.'  G.  Voight . • . . • • • • . •  703,681 Mail box Indicator, C. E. Herd . . . . • . . • . . • . .  703,920 Shadowgraph, J. G. Hirsch . . . . . . . . • • . . . . .  703,416 Antiseptic bandage, C. �'. Untermohlen • • • • •  703,627 Door operating device; p. J. Beise! . . • • • • • 703,372 Mail carrier, A. L. Mumma . . . • . . . . . . . • • . • .  703,441 Shaft coupling, fleXible, G. C .  Hicks, Jr . . •  703,582 Atomizing apparatus, J. Robertson . . . . . . . . .  703,611 Door operating means, F: Macey . . . . . . . . • .  703,433 Manifolding sales device, C.  E. Frisbie . . • . .  703,781 Shaft shackle, vehicle, S. R. Bailey, Auger, twisted, G. Hallenscheid • • • • . • • • • •  703,576 Draft apparatus, forced, J. S. Chapman . • •  703,539 Marine brake, H. Simpson . . . . . . . . . . . . . . • . .  703,487 703,364, 703,365 Automatic switch, Doll & Bostian . • . . . . • • • •  703,561 Draft rigging, H. C.  Priebe . . . . • . . . • • . . . .  703,607 Match boxing machine, M: Paridon . . . . . • . .  703,668 Sheet, reversible suspended flexible, W. E. Automobile attachment for vehicles, J. F. Draft rigging, J. E. Guinn . . . . . . . . . . . . . . . . .  703,956 Matches, making, W. H. Parker . . . . . • . . . . .  703,453 Elam ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,394 Peterman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,459 Dredger, R. A. Perry . . . . . . . . . . . . . . . . . . . .  703,817 Mattress stufling machine, C. W. Johansen . 703, 658 Shingling bracket M Choquette 703,894 Awnings, means for operating, W. S. Drying apparatus, C. J. Seltzer . . . . . . . . . • . .  703,746 Mattress stuffing machine, H. W. Penny� Shirt, M. P. Magly . : . . . • . . . . . . .  : : : : : : : : : :  703,731 
Bowser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,693 Electric accumulator plates, making, R. M. packer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,969 Shoe form or last, H. B.  Walker . . . . . . . . . .  703,686 Axle lubricator, vehicle, D. W. Smedley . •  703,488, Hunter . . . . . . . . • • . . . . . . . . . . . . . . . . . . • . .  703,420 Measuring instrument, lens, E\ Hardinge . .  703,725 Show top, C. H. Goldman . • . . . . . . • . . • . • • •  703,912 Baby jumper, collapSible, A. P. Perkins . • . .  703,458 Electric battery and mounting same, E. A. 

703,673 
Mechanical movement, H. H. Fefe! .  . . . . . .  703,396 Shredder snapping rolls, E. E. Jones . . . . • . .  703,592 Bag holding device, �'. R. Payn� . . . . . . . . . . . 703,456 Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mechanical movement, J. & C. Qulst . . . . . . . •  703,825 Signal system, telegraphically operated, J. Bale ties, ma king, F. H. Daniels . . . . . . . • . • .  703,555 Electric lighting, etc. , manufacture of Merry-go-round, G. D .  Bulmer..!,.. . . . . . . • . . . . .  703,761 N .  Newsom . . . . . • • . . . • . . . . . . . . . . . . • . • . 703,810 

Bales, Iiiaking cOttOIl, H. Rembert . . . . . . • • •  703,470 braided cords or cables for, C. Schur- Merry-go-round, C.  Loo:tr, Jr . . . . . . . . . • . . •  703,801 Signaillng apparatus, pneumatic, J. H. � 
Bailing press, T. C. West . . . . . . . . . . . . . . . . . .  703,688 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703, 837 Metal can, F. P. McColl . . . . . . . . . . . . . . . . . . .  703,445 Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ''103,637 
Ball and .> socket joint for dolls, etc. , E. Electric motor power transmitting device, Metal sawing apparatus, C. O. Morgan . • • .  703,946 Signalling, semaphore indicator for elec-

Debes . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  703,899 Miller & , Ma"x . . . . . . . . . . . . . . . . . . . . . . . .  703,942 Metal wheel, E. Elnfeldt . . . . . . . . . . . . . . . . . .  703,697 tric, H. Gulliver . . . . . . . . . . . . . . . . . . . . .  703,957 
Barrel register, J. Mauser . . . . . . . . . . . . . . . . .  703,733 Electric Ewltch, A. P. Anderson . . . . . . . . . . . .  703,515 Metals, fus'Jn of, H. A. E. Menne . . . . . . . . .  703,940 Sleeve holder, A. J. Barber . . . . . . . . . . . . . . . .  7u3,366 
Bat or racket for game known as ping Electrical sparking device, A. C.  Brown . . .  703,759 Milling cutter, B. M. W. Hanson . . . . . . . . . .  703,577 Sleigh, P. R. Gwyn . . . . . . . . . . . . . . . . . . . . . . .  7011,914 

pong or ' table tenllis, J. Girdwood . . • • . .  703,911 Electrolytic cell and electrode therefor, Mine ventilator, P. T. Reynolds . • . • • • . • • • • . 703,831 Sleigh runner, W. N. Williams . . . • . . . . . • . • .  703,51U 
Bath apparatus, electriC, J. D. Randall . • . •  703,826 A. A. Vogelsang . ,  . . . . . . . . . . . . . . . . . . .  703,861 Mineral compound, M. Arnn . . • . . • . . . • . • • . . .  703,516 Sleigh runner, detachable, W. W. Toplllf . .  703;'856 
Batteries and making same, active material Electroplating apparatus, T. F. Taylor . . . . . . 703,623 Minerals by the selective action of oils, Socket cover and globe holder, J. F. Wride 703,880 

for storage, W. E. Winship . . • • . . . . . • . .  703,875 Elevator safety stop, A. Cowperthwait . . . •  703,548 etc. , apparatus for the separation of, Socket wrench, adjustable, J. L. Paxson . • . .  703,816 
Battery connection, E. A. Sperry . . . . . . . . . .  703,674 End gate lock, wagon, C; S. Crow ; . . . . . . .  703,550 A. S. Elmore . . . . . . . . . . . . . . . . . . . . . . . .  703,905 Spike puller, N. F. Murphy . . . . . . . . . . . . .. . .  703,443 
Battery separator plate, secondary, A. F .  Engine, De Camp & Haas . . . . . . . . . . . . . . . . . 703,557 Moistener, L. S .  Duncan . . . . . . . . . . . . . . . . . . .  703,771 Spoke setting machine, G. P. Yeake! . . . . . .  703,883 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  703,895 Engine Indicator, H. A. C. A. W. Malhak . 703,434 Molding apparatus, J. C. Reed . . . . . . . • . . . . .  703,740 Spring motor, A. Bender . . . . . . . . . . . . . . . . . •  703,373 
B"arlng, antifrlction, J. Gottbreht .  • • • • • • •  703,402 Engine st�rting means, explosive, S. E. Molding machine, B. A. Franklin . • • • . . • . . •  703,647 Sprlngless hook, self-locking, D. E. Barton 703,368 
Bearing, roller, W. G. Grlflin . . . . . . . . . . . .  703,405 Poole . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  703,463 Motor, C.  M. Kiler . . . . . . . . . . . . . . . . . . . . . . . .  703,426 Squeezer, A. Baumgarten . . . . . . . . . . . . . . . . .  70a,51!! 
Bearing, self-lubricating hub, T. Thistle- Engines, vaporizer for explosive, J. Lizotte 703,937 Motors, protecting device for IndUction, J. Stacker, straw, C. B. Hazard . . . . . . . • . . • • .  703,.114 

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,501 Engraving machine, W. E. Crane . . . . . . . . . .  703,719 H. Diggle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,902 Stamp mill tappet, J. C. H: Vaught . . . . . . .  703,680 
Bearing, shaft, W. B. Spencer . • . . • • • • • • . . .  703,492 Excavator for trenches, cuttings, etc . ,  E'. Mower, Adams & Hough . • . . . . . . . . . . . . . . . . .  703,513 Steam boiler, C. P. Altmann . . . . . . . . . • • • • •  703,362 
Bed, folding, P. Clay . . . . . . . . . . . . . . . . . . . . .  703,545 Schofield . • . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . 703,972 Mower attachment, lawn, W. J. Gleason . . .  703, 650 Steam generator, W. Roussanolf . . . . . . . . . . . .  703,834 
Bedstead, invalid, J. D. Camfield . • . • • . • • • . •  703,535 Expansion bolt, W. U. Grifliths . . . • . . . . . . . .  703, 652 Mowing machine cutter bar, J. T. Myers . . .  703,806 Steel, manufacture pf .crucible, E. B. Clarke 703,543 
Beer cooler attachment, O. Schell . • • . • . . • . •  703,481 Explosive engine, G. Gibbs . • . . • . . . . . . . • . . .  703, 724 Musical instrument, stringed, K. Grienauer 703,572 Steering gear, W. A. Crowdus . . . . . • • • • . . •  703,:)52 
Belt, waist, Gaisman & Ross . . . • . . . . . . . • . .  703,568 Eye guard, H. W. Brown . . . • . . • . . . . . . . . . . .  703,531 Musical instruments, playing attachment for Stencils from which music sheets are 
Bicycle driving mechanism, T. C. Robinson . 703,613 Feather quiller, F. Franke . . . . • . . . . . . . . . . .  703,723 key, H. M. Salyer . . . . . . . . . . . . . . . . . . .  , 703,743 printej, machine for forming, G. H. 
Bicycle frame,- cushioned, N .  B. Zimmer- Feed regulator for steam boilers, automatic, Napkin support, W. R. Walker . .  . ' . . . . . . . . .  703,864 Davis . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .  703,389 

man . . . . . • . . . . • . . . . . . . . . . . • . . . • • • . . • • •  703,632 J. S. V. Bickford . . . . . . . . . . . . . . . . . . . . .  703,757 Nozzle for urinals, spray, W. U. Grifliths . .  703,651 Stllfenlng band, H. H. Taylor . • . . . . . . • . . . . .  703,622 
Bicycle lamp lock, A. Fellows . • • • . . . . • • . .  703,907 Fence machine, wire, P. M. Mishler . . . . . . . .  703,804 Nut lock, M. Bartley ( reissue) . . . . . . . . . . . . .  12,006 Stitch separating machine, J. B. Hadaway, 
Bill carrying apparatus, mechanical, A. W. Fence post, metalliC, O. A. Harker, Jr . • . •  703,726 Nut lock, J. Butler . • . . . . . . . . . . • . . . . . . . . . . 703, 380 703,573 to 703, 575 

Thlerkolf . . . • . . . . . . • . . . . • . . . . . . . . . . . • .  703,853 Fence wire fastener, M. M. Benster . • . . . • . •  703,756 Nut lOCk, A. McKinley . . . . . . . . . . . . . . . . • . .  703,448 Stoker, mechanical, A. F. Nagle . . . . . . . . . .  703,450 
Binder, loose leaf ledger, H. H. Holfmann . 703,922 Ferrule, C. Perdelwitz . . . . • . . . . . . • . . . . . . . . .  703,457 Nut lock, J. W. B. Turk . • . . . • . . . • . . . . . . .  703,504 Stone and forming articles therefrom, mak-
Binder, temporary, P. Ladewig . • • • . . . • • . . .  703,730 Fibers, from reeds, rUShes, etc . ,  producing Nut lock, J. F. Robinson . • . • . . . • . . • . . . . . . .  703, 612 Ing artifiCial, G. P. Chappel! . . . . . • . . .  703,640 
Blind stop, Window, T. A. Upson . • • • . . • • • . •  703,626 . long and short, L. v. Ordody . . . . . . . . . . .  703,814 Oil burner, A. H. Fox . . . . . . . . . • • . • • • • • . . . •  703,566 Stone molding machine, artificial, N. F. Pal-
Block. See Link motion lock. Files and. binders, transfer frame for letter, Oil burner, crude, J. A. Meyer . . . . . . . . . . . . .  703,706 mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,452 
Boat lashing device, S. Nilson . . . . . . . . . . . . .  703,664 J. F. Cordes . . . . . . . . . . . . . . . • . . . . . . . • .  703,767 Oil �an, T. VoJta . . . . . . . . . • . . . . . . . • . . . . . . .  703,862 Storage battery, M. O. Smith . . . . . . . . . . . .  703,490 
Boats, tow lines, etc. , safety releasing de- -Filtering apparatus, E.  De Meulemeester . . 703,559 Oil feeder, water pressure safety, J. C. Stove grate. T. Partridge, Jr . . • • • • . • • • • • • •  703,455 

vice for the sheets of, Swith &. Hone . .  703,713 .Filterlng apparatus, D. Rojat . . . . . . . . . . . . . .  703,833 Quinn . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . .  703,824 Stovepipe, C. C. Halstead . . . • . . . • . • • • . • . .  703,702 
Body brace, M. W. Russell . . . • . . . . • • • . . . • • •  703,477 . Fire alarm, antomatlc, M. K.  Fred . . . . . . . . .  703,909 011 vapor engine, G. Wood . . . . . . . . . . . . . . . .  703,511 Sugar, apparatus for the manufacture of, 
Boiler furnace, H. R. Scott . • . . . . . • • . . . • . .  703,710 Firearm, magazine, Bergman & Renard . . . .  703,520 011 yleldable or 011 containing material, dry- J. A. Morrell . . . . . . . . . . . . . . . . . . . . . . . .  703,439 
Boiler water purifying apparatus, steam, Firearm palm rest, H. Mosbaugher . . . . . . . •  703, 964 ing, E. R. Edson . . . • . . . . . . . . . . . . . . . . .  703,393 Sugar boillr.g, C. Stelfen . . . . . . . . . . . . . . . . . . .  703,496 

J. Beha . . . . . . . . . . . . • . . . . .. . . ; . . . . . . . . .  703,888 Fire extinguisher, antomatlc, R. W. New- Orange or lemon cleaner, J. T. Haley . . . .  703,916 Summer house, G. R. Lockwood . . . . . . . . . . . .  703,705 
Boilers, superheating device in tubular ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703,663 Ordnance, semi-automatic breech loading, Suspenders and trousers connection, R. To." 

steam, Schmidt & Thomsen . . • • • . . • • . . .  703,482 Fire extinguishing apparatus, J. S. Letts . . .  703,662 W. H. Bevans . . . . . . . . . . . . • . . • . . . . . . . .  703, 375 Clarke • • . . . . . . . . . . . • . . . • . . . • . . • • . • . . •  703,386 
Bolster guide block, N. H. Tunks • • . • . • • . . .  703,503 Fire lighter, automatic, A.  R. Seaman . . . .  703,841 Ore crusher and pulverizer, A. J. Petter . •  703,461 Switch. See Automatic switch. 
Bolt retainer, G. Lakhovsky . . . . . . . . . • . . • • .  703,796 Fishing reel, J. vom Hofe . . . . . . . . . . . . . . . . .  703,585 Packing sliding gate valves, device for, L. Switch, S.  J. Harris . . . . . . . . . . . . . . . . . . . . . . .  703,917 
Book, artist' s sketch, W. T. Sullivan . . . . . .  703,500 Flanging press, W. J. Hagman . . . . . . . . . . . .  703,406 Hlrt . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . .  703,583 Switch safety appliance, S. J. Harris . . . . . .  703,918 
Bookbinder' s clamp, L. J. A. Stanlewlcz . • • •  703,495 Flat iron handllf attachment, H. Green- Packing, stuffing box, W. Reinhold . . . • • . . .  703,469 Syringe, vaginal, N .  C. E. Schwartz, 
Bookbinding machine, W. G. Joyce, Jr . . . • . •  703,933 wood . . . . . . • . . . . . .  ' "  . . . . . . . . . • . • . . • . .  703,699 Pail bottom, milk, C. S. Crow . . . . . . . • . . . . •  703,551 ' . 703,615, 703,6U1 
Book, manifold, A. Levison ( reissue) . . . .  12,005 Fluid regulating device, J. Hartness . . . . . .  703,410 Painting apparatus, C. L. Bauer . . . . . . . . . .  703,370 Tab cutting machine, E.  B.  Stimpson . . . . .  703,748 
Boring machine, de Laval & Chisholm . •  , . 703, 660 Fog horn, E.  A. Gill . . . . . . . . . • • • . • . . . • . • . • .  703,400 Painting apparatus, H. D. Carry! . . . • . . . . . .  703,385 Tag, C. B. Fairchild . • . • • . . . . . . . . . . • • • • • • • .  703,698 
&ttle filling device, C. T. White . . • • • • . .  703, 874 Folding ma.ohine, E. Collon . . . • . . • • . . . • • . . •  703,546 Pan lifter, F. Lombard . . . . . . . . . . . . . . . . • . .  703,432 Tea or colfee pot, F. A. Harrison . • • . • . . •  703,919 
Bottle filling machine, J. K.  Weed . • • • . . . .  703,870 Fruit grader, W. C. Anderson . • • . . • • . • • . . .  703,887 Paper bag machine, Baldwin & Kline . . . . . •  703, 635 Telegraphic code, J. E.  Dempsey . . . . . • • . • • •  703,391 
Bottle holder, E.  C.  Ludin . . . . . . . . . . . . . . .  703,802 Fruit picking device, I .  Dinger . . . . . . . . . . . .  703,770 Paper clip or fastener, A. Shedlock . . . . . . . .  703,485 Telegraphy, electric, . S. G .  Brown . . . . . . . .  � 703,892 
Bottle, non-refillable, E. Fichter . . . . . . . . • . . •  703,398 Furnace, oW. L. Ross . . • • . . • . . . • . . . • • • . • . .  703,474 Paper making machine, C.  H .  Warner . . • •  703,714 Telegraphy, wireless, H. Shoemaker.703,712, 703,842 
Bottle, non-refillable, C. F. Mitchell . . . . . .  703,944 Furnace, P. Corrigan . . . . . . . . . . . . . . . . . . .  I · . 703,768 Paper making machine, G. Ehrhart . . . . . .  - .  703,775 Telephone switchboard supervisory Signal, 
Bottle stop.,er, H. S. Brewington . 703,523 to 703,528 Furnaces, steam and air feeding apparatus Paper pulp strainer, Vrooman & Kirkland . 703,682 C. E. Scribner ( reissue) . . . . . . . . . . . . . . .  12,007 
Bottle stopper, A. Molinari . . . . . . . . . . . . . . . .  703,735 for boiler, J. Marshall . . . . . . . . . . . . . . • . .  703,732 Pegging machine horns, peg cutter for, J. Theatrical scenery, L. J. Carter . . . . . . . • . .  703,763 
Bottle washing m/lchlne, J. G. Hehr • • • • • •  703,415 Furniture spring support, F. E. Ewles . . • • . .  703,776 E. Bickford • • . • . . . . • . . • . . • . . . • . . . • . . •  703,951 Thill coupling, L. G. Sprague . . . . . . . . • . . .  703,675 
Brace. See Body brace. Game board, S. Schmid . . . . . . • . . . . . . . . . . . • •  703,971 Pen, S. H. Crocker . . . • . . . . . • . . . . • • . . • • • • •  703,549 T
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703,755 
Brake, W. A. Crowdus . • • • . • • . • • • • • • • • • . .  703,553 Garbage or refuse can, E.  C. Seaman, Pen, fountain, J. Holland . . . • . . • • . . • • . • . • • .  703,418 Ii 703,780 
Brake, V. Royle . . . . . . . . . • . . • • • . . • . • . . . • . .  703,835' 703,711, 703,745 Pen fountain, W. W. Sanford . • . . . • • . . • • . . •  703,479 Tiles, laying, E. S. Hutchinson . . . . . • • • • • • .  703,928 
Brake for administering prescribed resis- Garment, W. P. C. ' Adams . . . . . . . . . . . . . . .  703,751 Penholder, S. H. Crocker . . . . . . . . . . . . . . . . . .  703, 641 Tire, rubber, W. R. Harris . . . . . . . . . . . . . . . .  703,408 

tance to the starting movements of Garment clasp, H. S. Brewington . . • • . • • • . .  703,526 Pencil sharpener, W. O'Byrne . . . • . . . . . . • . .  703,967 Tool, compound, J. F. Koelmel . • . . . . . . • • • . •  703,598 
hand operu.ted controllers, W. E.  Qulm- Garment supporter, M. S. Hunkins . . . . . . • • . •  703,926 Pencil tip, L. W. Faber . • . . . . . . . . . . . . • • . .  703,721 Toy, J. Jackson • • . . • . . . . . . • . . • • . • • • • • • •  703,422 
by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,468 Gas, apparatus for making oil, R. Dempster 703,901 Phonograph record supporting device, G. Toy, H. Jenson . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . 703,931 

Branding iron, F. France . . . . . . . . . . . . . . . . . . .  703,567 Gas burner, S. R. Treen . . . . . . . . . . . . . . . . . .  703,625 Madison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,939 Traction engine, J. O. Wells . . . . . . . . . . . . .  703,872 
Brick or block, L. A.  Brown . . . . . . . . . . . . . . .  703,700 Gas burner, acetylene, J. J. Graf . . . . . . . . . .  703,404 Phonograph reproducer, T. A. Edison . • . . . . •  703,774. Trap, J. W. Zehringer . . . . . • •  ; . . . . . . . . . . . .  703,631 
�r1cking 'pulverized material, apparatus for, Gas engine, E. B. & L. S. Cushman . • • • . •  703,695 Photochromoscopic and trichromatic appa- Trap or separator, G. I. Roberts . . . • • . . • • . •  703,610 

T. A. Edison . . . . . . . . . . . . . . • . . . . . • . . . . .  703,562 Gas generating apparatus, water, H. ratus, F. E. Ives . . . . . . . . . . . . . . . . . . . . . •  703,921 Tripod, portable, C.  Whetham . . . . . . . . . • . . •  703,873 
Bronze mill, J. A.  Prince . . . . . . . . . . . . . . . . . .  703,466 Strache . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  703,619 Photograph toning apparatus, A. Schwarz . •  703,671 Trolley, electric car, Johnson & Benedict . .  703,589 
Bucket, well, H. W. Holmes . . . . . . . . . . . . . . .  703,923 Gas, oil and water separator, J. M. Powell. 703,819 Plano string bearing, H. McClellan . . . . . . . .  703,708 Trolley fork, E. L. Gentis . . . . . . . . . . . . . . . .  703,782 
Buckle, R. Porter . . . • . . • . . . . . . . . • • . . . . . .  703,464 Gas pressure, instrument for indicating, M. Pigeon timing device, carrier, E. Buysse . . .  703,381 Trolley, overhead, G. H. RusselL . . • • • . • • • •  703,476 
Buckle and combination, adjustable clamp, Arndt . • . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . •  703,753 Pillow brusher, F. Franke . . . . . . . . . . . • • . . •  703,722 Trolley pole, J. D. Hickman . . . • . . . . . . . . . . •  703,921 

F. F.  Hodges . . . . . . . . . . . . . . • . . . • . . . . . .  703,584 Gas producing apparatus, J. H. Miller, Jr . •  703,943 Pin tongue safety device, O. Wentze! . . . . . .  703,715 :Trolley wheel, W. F. Hall . • . . . . .  703,700, 703,701 
Buckles, means for securing straps to, F. Gate. See Crossing gate, Hinged gate. Pipe bracket, removable, F. F. Parsons . . • .  703,454 Trolley wheels from leaving " the feed wire, 

Woodward . . . • . . . . . . . . . . . . . . . . • . . . . . . .  703,878 Gate, W. A. Byerly . . . • . . . . . • . . . . . . • • . • • •  703,382 Pipe joint, W. Kenneally . . . . • . . • . . . • . . . • .  703,595 apparatus for preventing, G. W. Ham-
Buggy top adjuster, J. B. Vliet . . . . . . . . . . .  703,505 Gate, O. B. Jacobs . . . . . . . . . . . . . . . . . . . . . . . .  703,423 Piston ring, extenSible, O.  Johnson . . . • . . . • .  703,590 mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,786 
Burial case, C.  D. Koeser . . . . . . • . . . . . . . .  703,934 Gear tumbler, Hanson & Gordon . • . • • • . . . •  703,578 Placket fastener, Ir·. A. Cammanll . . . • . . • • .  703,718 Trousers guard, J. H. Hardy . . . • . . . . . . . . . .  703,579 
Cable testing apparatus, H. W. Fisher . . . . .  703,777 Gearing, L. Jones, Jr . . . . . . . . . . . . . . . . . . . . . .  703,593 Placket fastener, Taylor & Atwater . . . . . . . .  703,750 Truck, elevating, A. A. Scott . . . . . . . . . . . . . .  703,744 
Calculating machine, C. Hamann . . . . . . . . . .  703,785 Gearing, variable speed, L. T. Weiss . . • • . . •  703,629 Planter, check row corn, W. n. Buchtela . • •  703, 532 Truss, hernial, L. A. Stewart . • . . . • . . . . . . . .  703,847 
Camera attachment, J. L. Jackson . . . . . . .  703,421 Glass blowing machine, C. J. Koenig . . . . . . .  703,599 Plow, A. K. Goodrich . • • . . • . . . • • . . • . . . • . . • •  703,571 Turtle trap, E. J. Rusk • • . . • . . . . . . . . . . . .  703;475 
Camera focusing hood, photographiC, H. C.  Glass bodies, producing hollow, P. T. Sievert 703,618 Plow, J. Mlchalka . . . . . . . . . • . . • . . . • • . • • . . •  703,803 Twine cutter, I. Shafer . . . • . . . . . . . . . . . . . . .  703,484 

Happold . . . . . . . . . • . . . . . . . . . . . . . . . . . • • •  703,655 Glass, composition for ruby, R. Zslgmondy .• .  703, 51 2 Plow point, S. C. Myers . . . . . . . . . • . . . • . . . •  703,807 Typewriter, W. H. young . . . . . . . . . . . . . • . .  703,689 
Camera, photographic, A. Vautler . . . • . . . •  703,858 Golf balls, manufacture of, J. P. Cochrane 703,896 Poke, animal, J. I . Barnes . . . . . . . . • • . • • . • •  703,367 Typewriting machine, M. W. Weir . . . . . . . .  703,509 
Cameras, automatic shutter operating de- Gopher trap, pocket, J. J. Daniels . . . . . . . .  703,556 Poke, animal, A. D. Hale . . . . . . . . . . • • . . . . . .  703,407 Typewriting machine, G. B. Webb . . . . . • . . . .  703,866 

vice for photographiC, F. Bruck . . . . • •  703,893 Graphophone attachment, L. H. Chapman . 703,764 Poker and tongs, combined fire, J. C. Moyer 703,947 Type writing machine line spacing lock 
Candle shield and drip catcher, H.  S. Nagen- Grate, T. J. Walton . . . . . . . . . • . . . . . . . . . . •  703,865 Potato digger, J. Moran . . . . . . . . . . . • . . . • . .  '703,707 mechanism, R. J. Fisher . . . . . . . . . . . . . .  703,954 

gast . • . . . . . . • . . . . . . •  : . . . . . . . . . . . . . . . . . .  703,809 Greenhouse window operating mechanism, 
','03,669 

Potato digger, P. Hesselius . . . . . . . . . . . . .  : . .  703,727 Typewriting machine line spaCing mechan-
703,961 Cane strippEr, E. W. Holdsombeck . • • • . . . . •  703,417 M. Prior • . . . . . . . . . . . • . . . . . . • . • . . . . . . •  Power in varying directions, apparatus for ism, C.  F. Laganke . • . . . . . . . . • • . . . . . . •  

Canteen, A. Hall . . . . . . . . . • . . . . • • • • • . • . •  703,654 Grinding attachment for power machines, the transmission of, A.  H. Edwards . . . .  703,904 Umbrella drip cup, P. W. Pray • • . • • . . . . . .  '/03,823 
Cap, J. E. McLoughlin . . . . . . . . . . . . . . . • . . . .  703,606 E. W. Showalter • . • • . . . . . . . . • . • • • • • . •  703,486 Printing frame, J. M. Smith . . . . . . . . . . . . . . .  703, 672 Umbrella frame, S.  S. Fretz • • . . • • • . . • . • • . •  703,910 
Capping machine, electromagnetic, L. J. Guide, adjustable, E. B. Stimpson . . . . . . . .  703,749 Printing machine, stencil, G. H. Davis . . . . .  703,388 Valve, C. P. Lynch . . . . . . . . . . . . . . . . . . . . . .  703�963 

, Borie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,952 Gun carriage, K. DeinleiIJ, . . . . . . . . . . . • • . . •  703,900 Printing on sheets, cylinder machine for, W. I Valve, air and vacuum, E. P. Allen . . . . . .  703,M86 
Car bolster, H. C. Buhoup . . . . . . . . . . . . . . . .  703,379 Gun feeding mechanism, automatic, A. • Spalckhever . . . . . . . . . . . • . . . . . . . . . . • . . .  703,491 Valve attachment for traps, air, C. A. 
Car bolster, G . P. Ritter . . . . . . . . . . . . . . . . . . .  703,609 Vickers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � .  703,859 Printing plate holder, E. R. Storm . . . • . . . .  703, 676 Tilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,855 
Car brake, F. W. Rock . . . . . . . . . ; . . . . . . . . . . .  703,614 Hair pin, N. O. Hassum . . . . . . . . . . . . . . . . . . 703,412 P.rlntlng press, R. Miehle . . . . . . . . . . . . . . . . . .  703,438 Valve, engineer's brake, P. Synnestvedt . .  703,677 
Car brake, J. Plattenburg . . . . . . . . . . • . . . . . . •  703,818 Hammer, glazier's, D: M. Humiston . . . . . . .  703,790 ��l�g�gg pPr
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703,665 Valve for reservoirs containing fluid under 
Car chock, railway, A. D. Faulkner . . . . • . •  703,906 Hammer, power, J. B. McLane . . • • . . • • . • . •  703,737 " 703,734 pressure, relief, H. E. Warren . • • . . • . .  703,687 
Car coupling, J. B. Genin . . . • . . . . . . . . . . . . . .  703,399 Hand motor P. J. I{amppr . . . . . . • . . . . . . . . .  703,594 Printing press gripper mechanism, R. Valve gear, K.  C.  Geele . . . . . . . . . . . . . . • . •  703,569 
Car coupling, J. W. Smith . . . . . . . . . • . . . . • . .  703,489 Harmonica attachment, mouth, Alexander Miehle . . . . . . . . . . . . • . . . . . . • . . . . . . . . • . .  703,605 Valve gear, reverSing, A. B. Leftwich . . • . .  703,936 
Car fpnder, street, E . li' \ Cannon . . . . . . . . . . .  703,536 & Vischer . . . . . . . . . . . . . . . . . . .  " . . • . • • • • .  703,752 Protractor, W. Quayle . . . . . . . . . ... . . . . . . . . . .  703, 608 Valve gear, Slide, S. S. Younghusband . • . . . .  703,885 
Car, freight, H. R. Keithley . . . • . . . . . . . . . . .  703, 659 Harness, A. L. Hawkins . . . . . . . . . . . . . . . . . . .  703,789 Puller. See Spike puller. Valve, stop, J. A. Ellison . . . • . . . • . • . • . . . .  703,564 
Car loader, J. L. Roberts . . . • . . . . . . . . . . . . . .  703,473 Harness vehicle fastening, M. McNalley . .  703,808 Pulley lubricator, loose, C. S. Scobee . . . . .  703,838 Vapor burner, A. Lecomte . . . . . . . . . . . . . . . .  703,661 
Car wheel, G. B. Farrel! . . . . . . . . . . . . . . . . . . .  703,565 Harvester, corn, F. R. Evers . . . . . . . . . . . . . . .  703,395 Pulp strainer screen plate, Vrooman & Klrk- Vegetable cutter, J. C. Ivey, Sr . . . . . . . . . . .  703,588 
Car 
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Carbons for arc lamps, manufacture of, C. Hat conformer, stretcher, etc. , combination, Pulverizer, J. C. Clark . . . . . . • . . . . . . . . . . • . .  703,542 Vehicle, motor, W. Maybach . . . • . . . . . . . . .  703,436 
R. Boehm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,692 S. Mund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,442 Pump, W. F. Garrison . . . . . . . . . . . . . . . . . . . .  703,648 Vehicle, motor, G. E. De Long . . . . . . . . . . . .  703,769 

Carburetter, J. W. Kitten . . . . . . . . . . . . . . . .  703,794 Hat fastener, M. E. Waples . • . . . . . . • . . . •  703,507 Pump attachment, plumber's, J. Horn . . . •  703, 657 Vehicle running gear, motor, F. J. Stallings. 703,844 
Carding engine fiats, mechanism for grlnd- Hat pin retainer, E. Krancher . . . . . . . . . . . .  703,795 Pump, steam, P. F. Oddle . . . . . . . . . . . • . . . .  703,968 Vehicle, splf-propelled, E. R. Gill . . . . . . . . . .  703,049 

ing, J. }I"'Iossel . . . . . . . . . . . . . . . . . • . . . . . .  703,645 Hats, making, J. A. Byers . . . . . . . • . . . . . . . .  703,383 Punching machine, J. Heissenberger . . . . . . .  703,959 Vehicles, expansionable pulley tor motor, 
Carrier. See ' Mail carrier. Hay rack, P. Plotnik . . . . . . . . . . . . . . . . . . . . . 703,462 Punching machines, etc . ,  locking device for P. I .  Viel . . . . . . . . . • . . . . . • . . . . . . . . . . . .  703,860 
Cart, dog, F. & W. I{nobel . • • . . . . . • • . . • . . .  703,427 Hay rake, sulky, J. J. Thompson . . . • . . . • . . .  703, 624 use in, E. B. Stimpson . . . . . . . . . . . . . . . .  703,747 Vehicles, mechanism for electric propulsion 
Cartridge, R. W. Scott . . . . . . . . . • .  : . . . . . . . . .  703,839 Heat generator, G. S .  Chase . . . • . . . . . . . . . . .  703,540 Puzzle device, P. F. De Ford . . . • . . . . . . . . . .  703,558 of road, D.  S. Bergin . . . . . . . . • . . . • . . .  703,374 
Cartridge, gun, R.  W. Scott . . . . . . . . . . . .  , . . .  703,840 Heater or boiler, N.  B. Wales . . . . . . . . . . . . .  703,685 Racket, A. Becker . . . . . .  , . . . . . . . . . . . . . . . . .  703, 519 Ventilator. See Mine ventilator. 
Cartridge, ordnance, . A. Wratzke . . .. . . . . . . .  703,879 ' Heatlng and ventilating system, J. O. Ran- Rail clamp, Lf'� & Moore . . . . . . • . . . . . . . . . . . .  703,430 Ventilator, Carpenter & Baker . . . . . . . . . . . .  703,782 
Cash register, A. Gerdps . . . . . . . . . . . . . . . . . .  703,570 dall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,827 Rail joint, S. M. Wlxcel . . . . . . . . . . . . . . . . . .  703,876 Vessels, construction of compOSite, E.  Haves 703,413 
Cash register, T. Carroll . . . . . . . . . . . . • . . . . .  703, 639 Heating a!,paratus, electrioal, J. R. Quain . 703,970 Rail system, guard for third, S. Elliott . . . .  703,563 Veterinary surgeon' s  fioat, P. J. Weder, . 
Casing head, C. F. Rigby . . . . . . . . . . . . • . . .  703,832 Heel, metallic shoe, H. Hellweg . . . • . . . • . . . .  703,581 Railway goods vans, sliding door for, A. 703,867 to 703,869 
Casket lowering device, H. B .  Murdock . . . .  703,949 . Hinge joint, J. J. H. Sturmey . . . . . . . . . . . . .  703,499 Fischpt· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,908 Vise, C.  D. Bingham . . . . . . . . . • . . . . • . . • . •  703,376 
(lautery, electric Instrument for, W. B.  Hinged Irate, B. Wolverton . . . . . . . • . . . . . . . .  703,877 Railway rail bond, electric, ill . P. Frederick 703,779 Vise, rapid acting, H. D. Chipman . . . . . . . .  703,765 

Batcheller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,369 Hoop Iron, supporting device for lengths Railway rail stay, Laas & Sponenburg . • . . •  703, 602 Voting machine, C. F. Harrington . • . • . . . .  703,787 
Cem�nt fence posts, making, E. Davies . . . .  703, 644 of, J. McQuiston . . . . . . . . . . . . . . . . . . . . . .  703,449 Railway swltoh, S, A. Duvall . . . . . . . . . . . •  703,772 Wagon seat support, M. Strange! . . . . . . • • . .  703,494 
Centrifugal machine, A. Holland . . . . . . . . .  703,728 Horse detacher, E. D. Irwin . . . . . . . . . . • . . . 703, 587 Railway switch deteetor bar, L. Carrier . . . .  703,537 Waistcoat, E. G. D. Wade . . . . . . .. . . . . • . . .  703,684 
Centrifugal separator, A. Ten Winke! . . . . . .  703,630 Hub attaching device, C. E. Davidson • • . .  703,643 Railway tie , J. P. Lancaster . . . . . . . . . . . . . . .  703,797 Wall covering, embossed, R. Volker . • . . • . . .  703,86.� 
Chains, etc. , temporary coupling for, S. Hydraulic motor, J. I .  Newburg . . . . . . . . . •  70H,451 Railway wagons, etc . ,  coupling for, R. F. Wall nail, A. Hofmann . . . . . . . . . . . . . . . . . • . .  703;704 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,843 Hydrocarbon vapor burner, J. Johnston . . . .  703,591 C. Rambeaud . . . . . . . . . . . . . . . . . . . . . . . • .  703,670 Warper stop motion mechanism, A. E. 
Chalk, etc. , device for holding, F. A. C. Journal bearing, J. Swan . . . . . . . . . . . . . . . . . •  703,974 Razor, safety, M. H. Standish . . . . . . . . . . . .  703,845 Rhoades . . . . • . . . . . . . . . . . . . . . • . . • • . • . . .  703,471 

Rutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,478 Journal box, ball bearing, F. E.  Manahan . .  703,435 Recording machine, E. Larsen . . . . . . . . . . . . . .  703,935 Washing machine, J. Knoche . . • • . • • . . • . . . .  703,428 
Chatelaine l ook, L. B. Prahar . . .  703,820 to 703,822 Journal box lid, H. C. McCarty . • . . . • . . . . • .  703,736 Refrllreratlng apparatus, J. C. Fox . .

.
. . . • . .  703, 646 Washing machine, J. P. Gordon . . . . . . . . . . . .  703,111 :1 

Child's  safety harness, C. J. Schreck . . . . . .  703,483 Keyless lock, A. W. Craig . . . • . . • . . • • . . . . • . 703,387 Register. See Barrel register. Water heater, H. W. O'Dowd . • . • . . . . . . . . . .  703.7a1l 
Chisel, bush, J. W. McClure . . . . . . . . . • . . . .  703,950 Kiln. See Continuous kiln. Register, ventilator, etc. , H. S. Hart . . . . .  703,409 Water meter, H. F. Brown . . . • . . • . . • . . . . . .  703,71 6 
Christmas tree holder, F. H. Crum . . . . . • • . .  703,554 Knitting machine, D. F. Snllivan . . . . • . . • . •  703,973 Respirator, L. M. A. Muntz . . . • . . . • . • . . . . . .  703,948 Water pnrW er, C. C. Clark . . . . . . . . . . . . . . . .  703,541 
Cigarette roller, J. G. Halapleus . . . . . . . . . .  703,915 Laboratories. etc. , fitting for, A. W. Cook- Ring. See Piston ring. Water purifying apparatus, C. L. Kennlcott .  703,590 
Cinder hop,>er, M. Laux . . • . . . . . . . . . . . . . . •  703, 603 sey . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  703,891 Ring, F. R. Stalford . . . • . • . . . . • . . . . . . . . • •  703,493 Weaner, calf, G. W. Moody . . . . . . . . . . . . . .  703,945 
Circle cutting device, E. O. Cartwright . . . •  703,538 Ladder and settee, combined, F. D.  Allison. 703,633 Riveting tool, pneumatic, Blrkenstock & Weaving diagrams, producing, J. Szcze-
Clock, electric alarm, Z. H. Kevorkian . . . .  703,425 Ladder, extension, C.  H. Schambers . . . . . .  703,836 Funk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,758 panik . . . . . . . . . . . . . . . • . . . . . .  703,849 to 703,851 
Clock, electric alarm, Throop & Ingraham . 703,854 Lamp and socket, Incandescent electriC, J. Road roller, steam, T. Wright . . . . . . . . . . . . •  703, 882 Wellrhlng machine, D. S . ,  COOK . . . • . . . . . . . . .  703,547 
Clock, self-winding electric, C.  M. Crook . .  703,953 C.  M. Brown . . . . . . . . . . . . . . . . • • . . . • . • .  703,717 Rock boring machine, Brejcha & Schulte . . . .  703,890 Weighing machine, rotary, P. B. Clarke . .  703,544 
Cloth cutting machine, J. G. & H. H. Gros, Lamp, hydrocarbon, J. Bystrom . . . . • .  ; . .• • . 703,384 Rod coupling, connecting, J. Horsley . . . . . .  703,925 Whip, M. O.  Felker . . . . . . . . . • • . . • . • • . • . • .  703,397 

heim . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,784 Lamp, Incandescent, H. J. Jaeger . . . • . . . . 703,791 Rolling apparatus, sheet metal, F. O. Strom- Wind motor, J. M. Cochran . • . . . • • . • • . • • . •  703,766 
Clothe. drier, ventilated, L. F. H. Gundlach 703,653 Lamp socket, electric incandescent, G. H. borg . . . . . . . . . . . . . . . . . • . . . . . . . . .  : . . . . . .  703,620 Window, E. Kraft . . . . . . . . . . . . . . . . . • . • • • . . •  703,000 
Clothes hook, C. Salmond . . . . . . . . . . . . . . . . . .  703,742 Proctor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  703,467 Rotary cutters, mandacturlng, B. Jansen . 703,930 Window support, casement, Gnezda & 
Cock, ball, C. Birkery . . . . . . . . . . . . . . . . . . . . .  703,521 Lamp, spirit, W. J. D. Mast . . . . . . . . . . . . . .  703, 604 Rotary engine, C. Tuckfield . . . . . . . .  703.502, 703,679 Hacke" . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . •  703,401 
Cock, ball, A. W. Murray . . . . . . . . . . . . . . . .  703,805 Last, sectional shoe, N. F. Hagstrom . • • • . .  703,958 Rotary mixer for concrete, etc. , W. J. Rudd 703,424 Wire rope machine, E. p. Frederick , • . . • . •  703,778 
Colfee roaster, T.  M. Ward . . . . . • . . . . . • . . •  703,508 Latch, Czermak & Tischler . . . . . . . . . . . . . . . .  703,642 Safety pin, E. McConnell . . . . . . . . . . . . . . . .  703,965 Wood Impregnating apparatus, J. Borner . .  703,522 
Coin confrolled device, H. G. Sweeney . • . . . .  703,621 Latch and lock, combined, D. W. Tower . . .  703,975 Sash holder, W. M. Reely . . . • . . . • . • • . . . •  703,829 Wrench, A. Bivins . . .  : . • . . . • • • . . . • . • • • • • • .  793,377 
Colliery waste, utilizing carboniferous, C. Latch, sliding door, G. G. Delfenbaugh . . . . .  703,390 Sash holder, B. D. Berry . . . . . . . . . . . . . . . . .  703,889 Wrench, G. W. Boozer . . . . . . . . . . . . . . . .. . .  703,636 

Dorr . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  703,696 Lathe back gearing, J. Hartness . • . . . . . • . •  703,411 Sash lock, H. A. Baker . . . . . . . . . . . . . . . . . .  703,6.Q4 Wrench, J. C. Davison . . . . . . . . . . . . . . . � � . .. . 703,898 
(lomb cleaner, S. L. K istler . . . . .  t . .  , ·  . . . . . 703,597 Lathe for turning Irregular for",s, F. J. Rash lock, A. M. Southard . . . . . . • • • . • • • • • •  703,976 ,... 
Combination wrenCh, G. E. R. Ro henbucher 703,741 Leland . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 703,798 Sash lock and lift, R. H. Price . . . . . . . . . . . .  703,465 (ConUn1.l6d on page 30) 
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GAS ENGINE DETAILl::l.-A VALUA-
ble and fully illustrated article on this subject is con
tained in SUPPLF.MENT No. 1292. PricelOcents. For 
sale by Munn & Co . and al1 newsdealers. ----------------
Apple Economical Gas Engine Igniters. 
Are positively the best built for 
Stationary, Automobile ant! Ma
rine Gas Engines, either touch or i�:d�rs8)!r�h:y���fac'iu

e
re 

a�f i� 
niting Dynamos, Magnetos, Gov
ernors, Coils, Plugs, etc. Write for �nted mattf'r. The Dayton 

N!���!��l s��'f�ir��.�8��: 
Ohio, U. S. A. 

New YOI k stock carried by Chss. Eo 
���:��;��:�e�te

y ��Le i>yi�:ctf�mar 

THE MIET� &: WEISS KEROSENE SizeS from 
1 to 60 H. P. and GAS ENGINE 

bums KEROSENE cheaper and 
safer than gasohne. Automatic, 
simple. reliable. No electric hat
tery or flame used. Perfect regula
tion. Bdted or directly coupled to 
dynano �or electric Ughtin�, charg-:1. 8���;:���:��::.ptng Bnd 

A. MIETZ, 
128-138 MOTT ST., NEW YORK. 

ADOPTED BY 
U. S. GOVERNMENT. 

IIlJP:hest Award for direct 
coupled Generator Set, Pans Exposi-

tion, 1900. Gold Medal, Pan-American Exposition, 1901 

For Heavy Continuous Work 
every machine shop will commend our 
�:;"li!c�i��.hre&,!��g a:-en�e��t 
over machine, equalizing the weight. 
�!t��

n 
:rx

e gg���:�e
O�o���d�d ��:�: 

require no extra space, and are pr o
tected from dust or accident. Chasers 
=t���f:�e�e�h�:�d;ril �V�':-�:l�i��: 
piDj/; macbine. JJr Send for Catalo(fUe. 

THE MERRELL MFG. CO. 
301 Curtiss Street, TOLSEDO, 

::":'&,�d':;��e�
i
�!

t:�e":�y"l:::,.
dej�!,it!O'n:-

catalogue, etc., free. 
QUEBN &: CO., 1010 Chestnut St., PhUadeJpbia, Pa. 

2 and 4 CYCLE 
are no experiment, as they are in successful operation 
in all parts of 1>be world. 

Launches in st OCk. 
Send for Catalogue. 

PALMER BROS., 
Cos Cob, Conn. 

LECTRICAL SUPPLIES 
A TC:;! DR .,"Es' 8ELL �t ,-.-;;:,rt'-MtOIC4L APPAr?A n::
TflfGPAPF 'I.STRIIMf/YTJ·gr-UIIES·rC /Illy FROM 
THE CIfEAP/,"T I.EA[iI,V; H(}&SE. fl.LS C<fTAL OG P7EE 

BROADWAY CYCLE CO. 
7 WARREN ST NEW YORK 

dUS...,.. PUBLISHED 

Practical Pointers 
For Patentees 

Contalnlng Valuable Information and Advice on 
THE SALE OF PATENTS. 

Yokp attachu.H'ut, Ilt'ck, D. N. IJuse . . .. .. .  703,1)3$ 
Zinc orps awl (lSIWeially blf'lldt', ele<.'tL'o

metallurgical t['(�atnlPllt of, C. J. To:s-
slzza . . . . . .. .. . . ... . . . . . . . . . . . . . . . . . . .  703,857 

DESIGNS. 

Pillow, sofa, E. �'ield . . . . . . . . . . . . • . . . . . . . .  35,972 
Scale base and supporting column, W. H. Sar-

gent . . ... ... .. . . . .. .. . .. ..... . .. . . . . . . .  35,970 
Scale heam support, W. H. Sargent. . . . . . .. 35,969 
Type, font of border, J. W. Phinney . . . .. . . 35,971 

TRADE MARKS. 

Ammunition, certain named, Peters Car-
tridge Co. . ..................... 38.561. 

Antiseptic for toilet ahd medicinal purposes, 
R. Paxton Company . . . . ... . . . .. . ..... 38,545 

Apples, apple trees, scions, cuttings, grafts, 
roots and stocks, Stark Bro. 's Nurseries 
& Orcbards Co . . .... . . .. .. . .. . ... .. . . . .  38,556 

Belts, Sam "tag & Hilder Bros.............. 38,527 
Beverages, syrups, tiavorings, tonics, or ex-

tracts for non-intoxicating aerated, E. 
H. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 38,534 

Bread, Heusner Baking Company . . .. . . . . . .  38,540 
Chemical compound, certain namf'd, Ros-

enzweig & Baumann . . .. . .. .... . . .. .. .  38,552 
Coffees and teas, Woolson Spice Company . .  38,535 
Cotton cloth, Compania General de Tabacos 

de If'ilipinas .... . . . .. . . . .. . . . . .. .. . .. .. 38,530 
Cotton yarn, mercerized, Dexter Yarn Co.. 38,531 
Cough drops, J. A. A'tment. ................. 38,542 
Explosives, E. Steele .. . . . . . ... . . . . . . . .. ... .  38,563 
Fruit juices, W. H. Earle . . . . ... . . . .. . . . . . . .  38,536 
Gloves, J. Adler & Co . . . . . . . . . . .. ... . ... .. . 38,528 
Groceries, certain named, Sprague, Warner & 

Company . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 38,539 
Hair tonics and dandruff cures, M. A. Pearce 38,548 
Insulating material, D. M. Stmvard .. .. . . .. 38,554 
Medicinal compound, certain named, J. Hof-

meier ... . ... . . . . . . .. . . . . . . . . . . . . . . . . . .  38,544 
Medicinal compound for restoring hair, Na-

tional Haircome Co. . . . . . . . ... .. ... . . .. 38,549 
Medicines for treatmpnt of the blood, W. 

M. Hosbaw . . . . . .. . .. .. . . .. ... . . . . . . . . 38,543 
Ore crushing mills, S. V. Trent. .. . . . . . .. .. . 38,559 
Packing house produets, certain named, 

Libby, McNeill & Libby .. . . .. . . . . . . . . . . .  38,5:17 
Packing house products, ce-rtain nam{'d, Swift 

& Company .. .. . ......... . . ... . . . .... . 38,538 
Paint in liquid form, roof, A. F. Haw-

tborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 38,555 
Paints, certain named, J. G. Connor & Co . .  38,553 
Remedy for dandnlff, J. �\ Bamilton & Co. 38,547 
Rivets, tubular and prongf'd, Tubular Rivet 

& Stud Co ............................. 38,557 
Safes and vaults, firp, burglar, and water 

proof, H. D. Carey ... . . .. .. . . .. . . . .. . . .. 38,560 
Sboes, T. D. Barry & Co ................... 38,529 
Soap, toilet, Enterprise Soap Works . . .. . .. . 38,550 
Stationery, certain named, J. S. Staedtler .. 38,525 
Stoves, furnaces, and attachments therefor, 

A. G. Ingalls . . . . . .. . .. . . . . . . ... ...... 118,558 
Tobacco, leaf, W. T. Grant & Co .. . 38,532, 38,533 
Vegetable albumens in dry or liquid form, 

United States Plantose Company ...... 38,551 
Watches, watchcases, and watch movements, 

Keystone Watcb Case Company . . .. . . . . 38,526 
Witch hazel, certain distilled product of, 

E. E. DIckinson & Co. . ............... 38,546 

LABELS. 

"Athenian," for evaporated fruits, W. A. 

"Blu�igj!ll�" 
& 

fO�o 
���po'r�'t��i 

. 
f�tiit�: . 

w: 
. 
A: 

Higgins & Co ......................... . 
"Brau," for beer, A. von Cotzhansen. ....... . 
"Cbariot," for evaporated fruits, W. A. 

Higgins & Co ......................... . 
Cow Hide," for paper bags, Old DO,minion 

Paper Co. . . .. ... . . . . .. . .. ... .. . .. . . . . . 
"Dr. Spinner's Stomach Aid," for a medicine, 

Spinner Medicinal Tablet Co ........... . 
"Eruption of Mt. Pelee," for fireworks, T. 

Lloyd ................................ . 
"Eureka," for evaporated fruits, W. A. 

,Higgins & Co. . ... .. . .. . . . . . . . . . . . . . .  . 
"Farmer Boy," for cigars, N. F. young .... . 
• 'First Page," for cigars, American Litho-

graphic Company .. .... . .. . . .. . . � . . . . .  . 
"Holly," for evaporated fruits, W. A. Hig-

gins & Co . ........................... . 
"Ideala," for toilet cream, Ideala Co ...... . 
"John Gibson's Son & Co.'s Rye Whiskey," 

for whisky, Moore & Sinnott ........... . 
"La Oriental," for cigars, Sanchez & Haya 

Co . . . . . . . . . . . . . . . . . . . . .•. . . . . . . . . . . . . . . . 
j'La Romana," for cigars, Sanchez & Haya 

Co . ................................... . 
"Listerets," for a lotion, J. M. Fisher ..... . 
"Masurite Safe Explosive," for an explosive, 

Masurite Explosivp Company ........... . 
"Miebis," for cigarettes, Miebis Tobacco 

Company ............................. . 
"Mistletoe," for evaporat{'d fruits, W. A. 

Higgins & Co. . . . . . .. . .. . .. . . .... . . .. . 
"Old Fir{'side." for cigars. Schmidt & Co ... . 
"100 Per Cent ·Pure Wool," for cloth, J. 

Capps & Sons ......................... . 
"The Fast Cigar," for cigars, Schmidt & 

Co. . . . . .. . . .. . . . ... . . .. . . ... . . . .. . . .. . . 
"The Queen's Cream of Roses," for toilet 

preparation, W. E. Terrill ............. . 
I<Whiskey Without a Headarlip," for whisky, 

Green,\\ralil & Co. . ... . . .. .. . . . ... .. .. . . 
"Winner Whiskey," for whisky, W. Mul-

herin & Sons ....................... . 
"Yankee Cr{'am Corn," for canned corn, N. 

C. Cummings & Bro. . . . . . .. .. . .. . .. . . . 

PRINTS. 

"Hygienic Suspensory," for suspensory ba.n-
dages, J. C. Schnoter Co ............... . 

"Mpn's Apparel," for IDf'n'S apparel, W. 
C. Botb .............................. . 

"Nailitza," for a cleaning preparation, 
N ailitza Cumpany .................... . 

9,255 

9,254 
9,263 

9,258 

9,250 

9,274 

9,251 

9,253 
9,269 

9,270 

9,256 
9,272 

9,261 

9,268 

9,267 
9,271 

9,252 

9,264 

9,257 
9.266 

9,249 

9,265 

9,273 

9,260 

9,282 

9,259 

528 

527 

529 

A printed copy of th{' specification and drawing 
of any pat(�nt in the foregoing list, or any patent 
in print issued since 1863, will ·be furnished from 
this office for 10 cents, provided the name and 
uumb{'r 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 fore
going list. For terms and further particnlars 
address Munn & Co., 361 Broadway, New York. 

tt�8r�':,�e�;7� f!�t,�:�� ::!�?;�� ¥l:'.Il�°ln�:��l;�:' BOOK NOTICES. 
By F. A. CRESEE, M. E. 'COUNTRY AND SUBURBAN HOUSES. De-

132 Pages. Cloth. Price, $1.00. signed, Published and Copyrighted THIS is the most practical. up-to-dllte book pUb- by WI'III'am Dewsnap Architect Jished in tbe interest of Patantees, setting forth " 
tbe best methods employed by the most success- New York: 150 Nassau Street. 
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e
.:'i�::s!ry \':',':dP::t!(,!r:!� �;

t
i
n
��a.Jtc�� 1902. Price $2. 

some Of]fu�
e
:g�i �c��:s�r�v"'!,it��r:
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ce of Mr. Dewsnap has issued a book of attrac-It gives exactly that Information and advice about tive houses which, at this season of the year, 
handJinl' pat,ents that should be possessed by every In- should be particularly welcome. The houses 
��R��v,:;

h
t'h::�':!s� ':.�hl:'�'i.;ui�':,"n%-�i��';,����.ris�� are pictured both as they actually are or will well 88 much valuable time In realizing from your in-

be. and are also illustrated by the usual plans� �'i,':,ti�J. il���ft�r1� rg :g:�:-'�:�:���f
o
i�!'),��:�,1l� The descriptions are concise. In each case 

l"!¥g:'m��1o����Ik.�PJ:�s �ilf :!:�e
h
��St�

c
�feWi':!��� the cost of the dwelling Is given. ��gll:; hi. patent successfully, ecouomically and 

USEFUL DESIGNS AND DETAILS. Contain-
tbh.Iwg�h�t'::na���n��':-�f::'�'b�1��':.a��:e�I,s�� ing 43 full-page plates. Chicago: 
exJ>el".lenceln reallzlng from the monopoly afforded by a Porter, Taylor & Co. 1902. Price 
patent. ,. $2. 

pr-Send for .Descriptwe Circulan". 
This ,book ,Is an ar<lhltectural wo.rk com-. M UN N &. CO.,. prislng forty-three full-page plates of archl-

Publl8bers. 361 B ..... dway. New York. I tectural de.talls. 
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IF YOU SHOOT A RIFLe: I Pistol or Shotgun. you'll make a Bun's 
Eye by sending three 2c. stamps for 
the Ideal Hand-book '·A," 126 pageR 
!j'REE. The latest Encyclopedla of 

Arms, PowdRlrs, Shot and BulZets. Men
tion SCIENTIFIC AMERICAN. Address CO., NEW HAVEN. CONN .• U. S. A. I 
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We 
want 
every 
fuel 
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com
pany 
to 

�=--- ����---
Car. GOLD COIN GAS RANGES 

ARTHUR KoPPEt, Dept. P, Write for 
�ave been on the market o� a 

�
ar. but we have 

66.6S Brood 8t.', New York. Catalogue No. 30. �,;��w
m

;��'7 :����u:
i
��!s are ri:b���;3

a
glic!� 

.."."' ... ���..,.'''''..,..�" ............ ���,,� I 
decIgedly interesting. Perfect combustion, eco.. I romlCal fuel demand'll double walls throughont. 
:�il�

a
tS; g�t g�:i���'tatio':ti���rgn:e�l find it worth 

The Chicago Stove Works, (Est. 1865.) 22d St:r�et and Blue Il!lland Avenue, ClilesJP:o, 111. 
SAVE YOUR FUEL 

You will find our GASOLINE 
Hoisting Engines a great 
saving over sttlam and a. per
fect economical boon where 
wood, coal or water 
scarce and high 
Both friction and 
hoist from6to 

American Yacht and Motor 
Cpmpany, 

Builders from a Row Boat to a Ya(bt 
Cherokee and DeKalb Streets, 

ST. LOUIS,. MO. 
o L HOLDEN 

S 
REAL [STATE. TRUST BLDG PHILA PA 0 

REGEA'LED ICE MACHINES 
JEE. rlRST p"r:c .'>( E.NT ric AMERICAN SlPl 2 la9'1 

Howard Two and Four Cycle 

The" Wolverine" Three 
Cylinder Gasoline Ma-
rine Engine. 
The only reversing and self
starting gasoline engine on 
the market. Lightest engine 
for the power built. Pradi
cally no vibration. Absolute
ly safe. Single, double aud 
triple marine and stationary 
motors from � to 30 H. P. 
WOLVERINl: 

MOTOR WORKS. 
Grand Rapids. Mich. 

MARINE 

GERf GASOLINE ENGINES 
I 

'5 NfW 

i "MPl�.T BOAT ENetNf6 MADE 
I I I i r= CABINA·'OPEN BOATS a lNGINI: CA3T1NU, BOAT �AMea 

GtO.i1.GtRf Y"'"'i.A"';NCHWb. 
CAT FOR ....• Li. 6RANDRAPIDS.MICNtGAN. 

Gas Engine 
IGNITER 

� 

¥\',':il'i,�t ��n':i�:-,ktg�i!n:��: 
Latest and most improved model. 

rr Send for Circular. 

. . . 

\- �;: "�1 L I • 
u � � � , c- ±n .' • 

Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, O. 

WORKSHOPS 
of Wood and Metal Workers, with
out steam power, equipped with 
BARNES' FOOT POWER 
MACHINERY _ 
allow lower bids on jobs, and g-ive 
greater profit on the work. l\iachllles 
sent on trial if desired. Catalog Free. 

W. F. do. JOHN BARNES CO. 
Established 1872. 

1999 RUBY ST., ftOCKFORD. ILL. 

Built either cabined or open in sizes from 16 to 100 feet 
in length. For catalog giving fnllinformation write 

TrbscoH: JJoat Mfg_ CO-S 
ST. JOSEPH. MICH. 

o CARRIAGE-AUTO & MOTOR TIRES 
ALe GUARtJTr8,W s�:o-ro�!iMJ��;' CA rA LOG BROADWAY RUBBER CO. 9 WARREN ST NEY,/ Y':JRK 

THEOBER LATHES tt For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles, 

- Whiffietrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters, Table � and Cbair Legs and otber Irregular 
work. 

rr Send for Circular A. 
The Ober Mfg. Co., 1 0 Bell St •• Chagrin

' 
Falls, 0., U.S.A. 

are remarkable for 
SIMPLICITY 

and ECONOMY 
Wriw for Prices. 

Olds Motor Works. 
1328 .1 elf. Ave .• 

Detroit, - - Mich. 

f!������:�u�::' 
Gas, and Gasoline di
rect from the tank. 
1 to (() H. P .• actual. 

The Springfield 
Gas Engine Co. 

21 W. Wasbington St. 
Sprinll"field, O. 

Heats and Purifies Water 
and Removes Oil 

and Grease. 

Send for new catalOl< of Hea. 
ers, Purifiers and Separators 

HOPPES MFG. CO. 
25 Larch St., Springfield, O. 

Why Throw Away 
Your Old Straw Hat? 
O ur STRAW HAT CLEANER will make your 
last season's straw or Panama look as new and good as 
tbe day you bought it. No trouble to clean. Full Size, 
23c. prepaid. Send to· day. 

THE GEO. F. KLUMP MFG. CO., 
Devereux & Co. Building, 1617 Ridge Av., Phila., Pa. 

1111:. EDISON'S L.l.TEST INVENTIONS-THE 

Moulded Record &: the New Reproducer 
duplicate the human voice in volume and ,clearness. 
Absolutely free from scratching, perfectly smooth 
and natural. The Moulded Records are .. high 
speed," made of hard wax, freely and safely handled. 
liew Reprodu�el'8 on alt Phonographs.. Ask your 
dealer for exchange proposition (H Gem" excepted). 
Phonographs in Nine Styles. $10.00 to $100.00. 
Recotds. 60c. ; $5 per dozen. 

NATIONAL PHOSOGR.!PH CO:nPAN1, Orange, N. J. 
leew York, SS-Chambers St. Chleago, 14,4: Wabash A ... e. 

? ? ? • • • 

What Do You Want To Buy? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. Novelties, Special T oafs, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 
MUNN & CO •• Publbhersoftbe SCIENTIFIC AMBIU�AN. J61 BR,OADWAY. NEW YOR,K. 

© 1902 SCIENTIFIC AMERICAN, INC.



JULY 1 2 ,  1902. Scientific Arnertcat\ 
E L E CT R I CA L  E N G I N E E R I N G  
TA U G H T B Y  M A I L .  

Write for our Ifree Illustrated Book . 
.. CAN I BECOM E AN ELEC� 

TRICAL ENG I N EER ? "  
"·e tt"ach E l e e tl' i . ' a l  En g'l 11 t' t'rin  g" ,  E h ' rtl'\(' L ig'ht iH� .  

Eleetr ic RaI lways, M e { ' h a n i l' a l  E n g i n t' e r l l l g ,  Stt>:l.m Engi
neering', Mel'hanical Draw i n g ,  :l.t �-fl u r  hu:ut' by m!ll l .  
I u s t i t u ttl in dorsed b\' Thos. A .  Ed ison a n d  others. 
E I.EC'I' IUC AI. · E N H I X .. : E U  D i S T l'l' t:T I<:, 

D'pt. A, 240.242 W.  2Sd St. New York. 

EARN IIORE �::Yt��Zc1�S::� I'll know to earn lllore 
��r.rf���," r��Si���hfieci�;��r 

Mi:i�g�,
n�����l! "I::k

k e
��r��:�

t
'
c. 

�tenolil'raphy, Journalism, 

Write for free catalogue 6, with full particulars. lIT Special Discou nts Now . .A1 
T H E  C O N S O l l OP,T E D  S C H O O LS,  1 5 6 Fifth Ave . ,  N. Y .  

Including the United Correspoll l ielice �chools uncI  others. 

L E A R N  P R O O F R E A D I N G .  !!s.;
o
� ���; 

education, why not utilize it at a genteel and uncrowded 

g���r��lli�. PVv
i
��r�lt�� �rifgfu'i1�!isirus��:;:atbo;ih�liLays 

H O M E  C O R R E S P O N D E N C E  S C H O O L ,  P h i l a d e l p h i a .  

Begin as 
Motorm 

New electric roads are being built all the 
time, requiring strong, intelligent, reliable 

Young Men for Motormen. 
You might get such a position if you were 

fitted for it, and once in� there's a chance to rise. 
Our Correspondence Course in Electrical En-
f:�

e
:���yJ������ 19�eV�

e F���l����l�:��i� 
(many do) your only expense would 'be for 
instruction papers and postage. We teach also 
Steam and Mechanical Engineering, Mechan
ical Drawing, Plumbing, Heating, Ventilating. 

Write jar f:njormation and Handbook. 
Amer1ca.n Itchool of Correspondence, Boston, MaBl. 

��eee���eee������eeee� . � O I L--S M E L  T E R - - M I N E S 1; 
G) Dividend-Paving Mining, Oil and Qj G) S melter Stocks, Listed and Qj 
I Unlisted. our Specialty. Qj 

i D�!!��}B�!k���i!r !e5� · i = Mem bers N. Y. Consolidated Stock Exchange. Qj t. 6 6  B R OADWAY & 1 7  N E W  ST . •  N E W  Y O R K .  Qj 
• Booklets giving our successful plan for realizing the ]arJre Qi 

tnterel'4t and profits of legitimate mining,  oil and Qi' 
smelter investments, sub. blanks, full parth'ulars, etc., !!lent Ui 
f"�e� �n B��ll��ti?n. 
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ARTESIAN· 
W!lUS, Oil and Gas WeUs drilled 
by cnntract to any depth from 50 
to 3000 feet. We also manufac-
���ie�
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u
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h 
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same, Portabl e  Horse Power 
and Mounted Steam Drill ing 
Machines for 100 to 1200 feet. 
Wri te us stating exactly what 
is required and send for illus
trated catalogue. Address 

W ELL ENGINEERING AND SUPPLY CO. LIBERTY STREET. N E W  Y u r.K. U. S. A, 

D
IVI DEN DS= 

Risk a postal.  Send us your name 
for prospectus of the Rayo Min
ing and Developing Co. of Cal
ifornia. Every dollar invested in 
these shares will return you regu
lar, handsome, dividends. MIL

LIONS of ore values ready to mine; E lec
tric Water-Power Plant in connection. Not 
the ordinary mining proposition.  Shares 
now selling a t  ground·floor price. Bank 
References. 

ROANOKE INVESTMENT CO. 
525 Marquette Buildi n g. Chicago . 

I I I N'r:; 'ro C O ltlU>SPO N D E N T S .  
Names a n d  Addre ss IllHst aCC0ll1 11uny all lettt�rs or 

1 10 a ttPll t iull will be paid thm·eto. This i s  for 
our information ano not for puhli<:>ution. 

References to fOl'llH' l' U l't ielps or unswprs should give 
clate of PIlI ) l ' l' and page or l lU luhe r of LllWStiOll. 

Inquiries not U l lS W P I'P(} ill reasonablp tirnp should be 
repl!utt 'd ; COlTPSpoIHh'nts will lwul' il l mind that 
somp nl lSWpl'S l'P(}n ire not u l i t t lp  l"PSPul'(' h .  Hwl,  
though W ( ,  PlHlpHYul' to l't' llb' to a l l  p i tlH' l '  by 
i t -UPI' or in this dellartllH'u t ,  ( � I l eh mnst take 
h is  turn. 

Buyers wishing to pur('hase auy urtielp l Iot �ulv('r
USN) in our eolumns wi l l  l ip fnrl l i shl'd with 
lHlcln'ss(,� of hOlls('s mUlluf.u, tu l' ing or carrying 
thp Sfl lliP .  

Special Written Informa.tion on matt " l's of VPl'sollal 
ratlwl' than gPIH'ral i l lt l ' l' t 'st cannot be expectpil 
w i thout l'Plll l l l l t ' ratiul l .  

Scientific Amerlcan Supplements l"P ft ' IT('(1 to may be 
hud at thp O i uC( ' . P l' ic(� 1 0  cputs each. 

B o o k s  refNTPd to vromptly SllllPlipd 011 l'Pcpipt (,f 
price. 

Minerals SPI lt for pxumiuutioll should be dist inctly 
marked or la})pletl 

( 8629 ) C.  H.  asks : Will you kindly 
answer m e  this question : lI as the m e t a l  
s e l e n i u m  t h e  property of o ffering I'PR ist an('e 
to a current o f  e l e c t r i c i t y  when a light is 
thrown upon i t : A .  S e l e n i u m  i s  not a m e t a l .  
I t  i s  a n  acid·forming e l e m e n t .  I ts r e s i stance 
to the passage of e l ec t r i c i t y  i s  v e ry great.  
When a beam of l ight fa l l s  upon ta piece of 
s e l e n i u m ,  i t s  electrical  resistance i s  m u c h  re�  
duced.  b u t  not so t h a t  i t  b e l'omes a good eon· 
duct", ·  o f  e l e et r i e i t y .  

( 86 3 0 ) O .  M .  K.  asks : Is  there a metal 
0 1'  a l loy o f  m e t a l s  that can b e  had 011 the 
market that will  take the place of p l a t in u III 
for sparking points in gas engine c y l in d e l's '! 
A. Xothing i s  known to take the p l al'e o f  
p l a t i n u m  for t h i s  p u r p o s e .  Any metal  which 
c o u l d  be used by reason of i t s  high f u s ing 
point i s  m o r e  expensive than p l a t i n u m .  

( 8 631 ) W. F .  G. writes : I have read in 
p a s t  y e a r s  some discussions on m u s i e ,  a n d  
a m o n g  o t h e r s  f o u n d  t h a t  someone m a d e  s t a t e 
m e n t s  as t o  the l)l'oper v a l u e  o f  e a l ' h  tone 
0 1' note as they f o l l o w  i n  the seale, a, IJ, c ,  d ,  
r .  t ,  g ,  a .  I t  was stated that the half·tones 
were n o t  half,  but varied from i t ,  he g i v i ng 
t h e  propel' v a l u e  of each in t h i s  rpspect.  I 
l' annot reca l l  n o w  who it was n o r  in what 
paper I read i t .  Can you h e l p  me o u t  and 
g i y c  me i n f o r m a t  ion i n  regard t o  i t ": A .  rrhe 
s c a l e  i n  m u s k  based o n  standard p i t c h ,  as 
det e r m i ned by t h e  Pal'is CongreHs of :\In s i e ,  
has an I t  of 4:1::; v i b r a t ions p e l' s e c o n d .  I n  
in s t ruments w i t h  fix(;'d keys,  8u('h a s  a p i a n o .  
(; ornet,  e t c . ,  t h e  tones have e(jl1 a l  i n t e r v a l s ,  
so t h a t  each i s  a half· tone from the next.  K h a l'p 
0 1'  fl a t ,  thro ugho u t .  'l'h i s  i s  called t h e  seale 
of "elJ u a l  temperamen t , "  The correct s e a l e  is  
f o r m e d  from a keynote by m u l t i p l ying the k e y ·  
note by the f o l l o w ing numbel's : 1 .  !l/il, 5/4,  
va, :l/:! ,  ii/a, l ii/il, and :! fo r the octave.  T h i s  
h;  c a l l e d  the " d i a t o n i c  s(' a l e . "  I t  ( ' a n  be p l ayed 
upon a s t ringed instrument whkh can bp 
fingered, and thus the st r ings made o f  any 
length desired. tHone. " E lemen t a ry Lessons 
i n  Sound," w i l l  explain t h i s  mOl'e fu l l y  thall 
O U I '  spaee p e rln i t �; .  

( 863 2 )  B.  C.  V. asks : Am interested in 
the m a n u faeture o f  phonograph r e e o r d _ .  W ha t  
l ight c a n  you give on the e o m p o s i t i o n  a n d  pro·  
cess of manufacture of t h e ,  former process wax 
records, a l s o  the new molded records 'l A.  The 
c o m p o s i t ion of phonograph records is regarded 

H utchinson, Goldsmith & C ompany, Exclnslve by ma nufactu re rs as a trade seere t .  We have Eastern Financial Agents, 03 State St., Boston, Mass. 
no fOl'm u l re  for the m .  

( 8633 ) O.  M. S .  ask s :  1 .  Why is i t  
that a eommon e l e c t r i c  vi b r a t ing b e l l  cannot 
be made to ring i f  the ground i s  used to com---------------------- l p l e t e  the c i r c u i t ·! The batteries a r e  about 

r 300 feet from the be l l  a n d  they con s i s t  of 
' dry ('e l l s '! A .  You ask why a n  e l e e i r i c  b e l l  

w i l l  n o t  r ing i f  t h e  ground i s  u s e d  f o r  r e t u r n .  
" ' e  can see n o  reason why i t  shou l d  n o t  w i t h  
s u i t a b l e  b a t t e r y  power.  A l l  t e l e p h o n e  ('a i l s  on 
grounded l i n e s  are given i n  t h i s  w a y , and bel l s  
a re often used f o r  signal c a l l s  on short t e l e ·  
graph l ines.  The t rouble does n o t  l i e  i n  the 
ground i n  your case.  2 .  noes the ringing of 
a n  e l e e t r ic bell  depend upon the amperage 01' 
v o l t age o f  the c u r r e n t 'l A .  The r i nging of a n  
e l e c t r i c  b e l l  depends upon the s trength of the 
magnets i n  i t .  These depend upon the ampere 
t u r n s  of electricity which flow around t h e  iron 
cores of the c o i l s ,  and these depend upon the 
v o l tage of the current and the resistance of 
the c i r c u i t .  S o  the r i n ging of a n  e l e c t r i c  b e l l  
depends upon t h e  v o l t s ,  ohms and amperes o f  I the c i r c u i t .  3. ,,'hy w i l l  a c u r rent,  which has 
gone t h rough 'h mile o f  iron w i r e  % inch i n  
diameter,  and m e a s u r e s  a t  t h e  t e r m i n a l s ,  '12 
m i l e  from t h e  battery.  1 v o l t ,  not ring a com· 
mon vibrating bell .  which can be rung by a 
c e l l  w i t h  a voltage of 'h v o l t ,  t h e  c e l l  being 
connected to the be l l  by a f e w  feet o f  copper 
w i r e ? A .  The resis tance of the l in e  w i r e  i s  
enough t o  c u t  down the cu rrent,  so t h a t  there 
is  n o t  magnet i s m  enough t o  ring t h e  bel l .  4 .  
I w a n t  t o  m a k e  a n  e l e c t romagnet t o  be opel" 
ated by a l o w  c u r r e n t  and w i l l  have the great· 
est magnetic power.  W i l l you tell  m e  what 
kind and s i z e  and how much wire t o  use '! A. 
There i s  n o  gene r a l  answer t o  the question. 

STANDARD INDEX CARD CO. 
1/2 -1/4 N. Seren//1 J� . . P/1/1adelpl"o.PQ. 

RECORD, TAB86UIoE CARDS. 
I'/am Pm/ell l?tiIeti & ;fcCi/rale/y 1l1i?((fIIor all 
mOKeS 01 {abllletJ (J(f(Jltlyfx('((f/tm'/ /lrom,fJll1f'.5.5 
C(f(Jrallteeti Iltltl.ftze6(fltles 171lg'Alfoll'rgto"cnoJ7J or 
;t�/!a/;eltcalJ(;L}(:ftv�/ms "fAil us �I'fPl:" t;�UT 
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T R A D E:  M A R K S  
D E: S I G N S  

COPYRIG HTS «'& C .  
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica
tions strictly confiden tial. Handbook on Patents 
sent free. Oldest ali{ency for securinlZ patents. 

Patents taken throuli{h Munn &; Co. receive 
special notice. without charge. in the 

Stitntifit Jlmtritan. 
A handsomely illustrated weekly. J .. ar,2'est cir
:mlation of any scientific journal. Terms. $3 a 
yea.r ; four month 'I , $1. Sold by all newsdealers 

MUNN & CO , 36 1  Broadway, New Yor' 
Branch Ollloe, 620 F st. WashlDlton, Do C. 

ke Iron cores such as you w i s h  and wind 
th as coarse w i re as you can use i n  the 

Jace at your disposal and nroilllce strength 
nough for your p u rpose. No. 1 6  or 18 wire 

should be used. 

Electric Fan Motor with Ballery . . . . . . . . . .. $5.95 
Electric Table Lamp with Battery . . . . . . . . . .  3 . 00  
Battery flanging Lamp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 . 00 
Telephone. with Battery complete... . . . . . . . .  5.95 
Electric Door Bel1st all connections . . . . . . . . .  1 . 00 
Electric Carriage Lamp. . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 
Electric Hand Lanterns. . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.00 
,8.00 Electrical Medical Batteries.. . . . . . . . . . . . .  3.95 
$12.00 Belt, with Suspensory. . . . . . . . . . . . . . . . . . . . .  2.50 
Telegraph Outfits. complete. . . . . . . . . . . . . . . . . . . . .  �.25 
Battery Motors from . . . . . . . . . . . . . . . . . . . . . . $l.OO to 12.00 
,6.00 Bicycle Electric Lights.... . . . . . . . . . . . . . . . . . .  2.75 
Electric Rail\vay . . . . . . . . . • . • • . . . • • . . . . . . . . . . . . . . . . . . . . .  3 . 60 
Pocket Flash Lights . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  1 .50 I Necktie I.ights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75c. to 3.00 

Send for Free Book. Describes and illus-

MAP OF THE 
NEW YORK CENTRAL 
LINES. 

A system of 11,126 miles of railway 
bnhi��:O, Pgi:U1E��is

te!1iJorCin����ari: 
furnishing luxurious and rapid trans
portation facilities for more than 
one-half of the entire population of 
the United States. 
Details of rat.es and trains given by 
any New York Central ticket agent. 
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York Central & Hudson River Railroad, �alld Cen� 
tral Station, New York. 

trates many of the most useful electric devicesj I' at wonderful ly small prices. All practical. -:��������������������� The lowes t price in the world on everything .. 
electrical. Agents can make handsome com-
missions and many sales. Write for complete I TH E NE'V BRISTOl, «JO UN'I'''�R 
information. 

Wi::�;::��K;�::'�:th, I 
Electrically .. Welded H.egi�ters an �ccurate account of  work done on  print .. 
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repeats automatically. Rimple, accurate, dUrable. Spe
cial couuters to order. [W'" Send lor circu lar. Wire Fabrics C .  J .  R O O T ,  Bristo , C o n n  . . U. S. A .  

a n d  Perforated Metal �i�J� HARDWARI SPI(IALTIIS 
Contract Manufacturers 

Difficult Parts or .;f. 
Finished Articles 

\l anufad nrtl41 hy 
C L I N T O N  W I R E  C L O T H  C O M PA N Y ,  C L I N T O N ,  MASS . 

CUICAGO SAN FRANCISCO 

SAVE 50 P E R  CENT O N  
BICYCLES -TIRES 8. SUNDRIES. BUY FIIOM TIfELEAOI1!G /fiJI/Jf. FlIIJTi(!JAL ITY TIRES PREPAIDfOR $300 CARRl.4ilfANoA!JTO

MOI1IL! TII/ES. ILLi/STRATED CATAIOCi/E fREE BROADWAY CYCLE CO. 7 WARREN ST NEW YORK 

Cbt CyptWrittr €xtbangt 
1 J.i! Barclay St  . .  NEW Y O R K  
1 2 4 L a  S a l l e  SI . ,  C H I C A G O  
3 8  Bromfi e l d  S I . .  B O S T O N  
8 1 7  Wyandotte SI . ,  

KANSAS C I TY ,  M O .  
2 0 9  N o rlh 9 1 h  5 1  . .  

U N I O N  M F G. & SPECIALTY C O .  
506-008 Genesee Street, 

BUFFALO, N. Y. 

The &'8est" Light 
is a portable 100 ca.ndle power lightbcost

ing o nly 2 cts. D�r week. Ma.kes an� 
, 

urns 

its own gas. BrIghter than electr1CIty or acety lene . and cheaper than kerosene. No 
Dirt. No Grease. No Odor. Over 100 styles. 
Lighted instandy with a match. Every 
lamp warrantea. Agenls Wanted Everywhere, 

" B EST " L I G H T  CO. 
8 7  E. 51b  Sireel. CANTON, OHIO. 

ST. L O U I S ,  M O .  
4 3 2  D i a m o n d  S I . . ELECTR IC  K N O W LEDGE  ��

n
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s :�� 
P ITTS B U R G H , PA. of these books : " How to Wire Houses for Electric 

5 N o rt h  Ca lvert S t . .  Bells." ' "  BurlZlar Alarms " H Telephones," U Electric 
BALT I M OR E ,  M D .  Gas Lighting .... ' Prices and diagrams in each. Books on 

5 3 6  Cal ifo r n i a  SI . , I incandescent l ighting, 25 cents. 
SAN F R A N C I S C O ,  C A L .  G E N T E L  & M I L LER ,  1 5 0 3  Co l u m b i a  Ave" Phi lade l p h i a  

We will save you from 1 0  ------------"'----------to 50% ou 'I'ypewriters of a i J  makes. Send for Cataloaue. F RE'E Catalogue of'  Architectural, �cienUfic and Technical Books. 
COOD . I N CO M ES M A D E  ��tJ':r��\"I����.;,r���![�W\�C!S;:�� by selhng our celebrated goods. W M .  T .  C O M ST O C K .  P u b . ,  23 W a r r e n  S I . , New Y o r k .  

2 5% 1 0 3 0 %  C o m m i s s i o n .  

B:lll�bN"6trlt�O�T 3 3 c .  
I-lb .  trade-mark red bags. 

Good Coffees, 12c. and 15c. 
Good Teas, 30e. and 35c. 
The G reat American Tea Co. 

31 & 33 Vesey St., New York. 
P. O. Box 289. 

500 good 2 n d - h a n d  wheels $3 io $8. 
Do not buy a bicycle until you have written 

for our free catalog'nes with large photographiC 
engraving'S and full descriptions. 

MEAD C YCLE CO. Dept. S 9 W ,  Chicago. 

I����� /TYPE W H EE L S. M ODELS I.. 'EXPERIMENTA L WORIC_ IlMALL"MACHIMERY . NOVEl.TIES s.. ETC. NEW ';'0 6TE"DIL WORK. 100 NAaSAU 8'! N.Y. 

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 L A R D ,  Fox B l d g . ,  F ra n k l i n  S q u are, New York.  

The Frank l i n  Model  Shop.  
Experimental work for inventors; any� 
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colleges. Exhihition models. Introduc
tion samples of patented articles:. Spe
Cial tools for making metal n ovelties. 
Invpntions perfected. Drawings and de .. 
signs worked out, from inventors' ideas. 
Send for circular 9. 

PARSELL & WEED, 
129-131 West 31st Street, New York. 

N O VV' R E A D Y 

Cotnpressed Air 
ITS 

LA R G E  8VO .  

PRODUCTION, USES AND APPLICATIONS. 
By GARDNER D. HISCOX, M. E. 

AUTHOR O F  " MECHANICAl, M O VEMENTS." 
820 PAG ES .  5 4 7  I LLUSTRAT I O N S .  

PRICE. bou nd in Cloth, $ 5.00. Half Morocco, $6. 50. 
A complete treatise' on the subj ect of Compressed Air, comprisi n g  i t s  physical and operative 

properties from a vacuum to its liquid form, Its th ermodynamics, compression, transmission, expan
sion, and its uses for power purposes in mining and engineering work ; pneumatic motors, shop tools, 
air blasts for cleaning and painting.  Th e  Sand Blast", air lifts,  pumping of water, acids and oils ; 
aeration and purification of water suppl y ; railway propul sio n ,  pneumatic tuhe transmission, refrigera
tion. The Au B rake. and n u m erous appliances 1 11 which " Compressed air i s  a most convenien t  a n d  
economical v e h i c l e  fer work- with a i r  tahles of compression, expansion and physical properties. 

A most compreh ensive work on the subject of Compressed Air . 
� A special illustrated circular of this book � � will be sent to any address on application. ......JIl\' 

M U N N  &. c o . �  
Publishers of the Soientiflc Amerioan, 361 proadway. New York. 
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BEST IN T H E  LAND. 
The \VI�TO� Tot:RI:-w CAR,  standard 15 h. ,P' model, has a clean antI 

v idurious rl'{'onl f"r �lwl· ' 1 .  I ! i l l  ( ' ] l l l L b l l ll! and Endurance. 

Scientific American 

The World's Regulator 
Nearly ten million Elgin watches 
act as one great pendulum in regu
lating the hours of business, travel 
and pleasure the world over. Every 

ELGIN 
Watch 

is made of the finest materials by 
the most skilled hands. 

Al ways look for the watch word 
" El gin , "  en graved on the works 
of the world's best watches. Send 
for free booklet about watches. 

E L G I N  NATI O N A L  WATC H  CO. , E l g i n .  I I I .  

\\T lnton TourtnU:' C u r-Tonnea u n e l ll � h " b l e .  
Prl(·e ('omplete,  *2,000. 1 5750 H YDRO.(lARBON. 

20-Mile Speed. 
20 per (·ent. Grnde�. 

tOO-Mile Gasoline T o n k .  
Remington 
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:K ew catalug at �'our service. 
The W i nt o n  M o t o r Carr iage C o . ,  C l eve l a n d ,  0 , U .S . A .  N E W  YURKo CHtCAGO. BOST(lN. PHILADELPHIA. 

Write for our Illustrated Catalog 

B R E C H T  A U T O M O B I L E  C O. 
St. Louis. Mo. 

depends on the careful treatment 01' it. 
Nothing so reduces the wear and tear 
and aids it in smoothly running as 

Dixon's Pure · flake <if apbite 
This lubricant reduces the chance of 

S O O - M ile \\T ater Tank. 

900 lb..  6 11. P. A.tual. 
\\�rite for Gatalogue. 

FRIED1l1AN AUTOMOBILE CO., 
S E. Van U u r e  . .  Street. Ch1eaa:o, Ill. 

Fitted with t·he New Orient 3 H. P. Motor. 
!Speed over 40 Miles per hour. 

The Most Powerful Motor Bicycle in the World. 
Write Jor Particulars. Agents Wanted. 

WALTHAM MFG. CO .. W .... ltham. Mass. 

"iij'nJ;J liW:I.J: ' I]�;1 
The Exponent of Highest Art in 

ACETYLENE  BU RN ER S i':.'i'�����i�gi�� 
STATE LINE MFG CO., Chattanooga, 'I'enn., V. !S. A. 

107 Chambers St .. New York. 

� Mil len's � : 

T Y P E W R I T E R. 
The Exp erience of" a 
Quart er o f a Century is 

BEHIND IT 

The Confidence of the 
Business World is 

WITH IT 
An ever=widening f"ield 
of" usefulness is 

BEFORE IT 
WYCKOFF. SEAMANS t! BENEDICT 

(Reming<on Tvpewriwr Company) 
3 2 1  Bro a.dway II New York 
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JOSEPH DIXON C R.UCIBLE CO. 
fren(h Satin Jr. : . Manufacturer Of E:�C:�I��:' MECHANICAL 

Jersey City, N. J. ...
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We make a �pecialty of model work for inventors, who 
bave the benefit of assist ance from our engineering 
dept. Further information on applicatIon. 

OUR STEAM CARRIA�.ES EXCEL IN ' I EASE of HANDLING ' 

The STANDARD blue print paper of the world 
-nut tbe ordinary kind, but a pe'lje.cf, paper for 
pbotographic work, perfectly made and perfec1 -
ly packed in sealed tubes. The delight of the  
professional and amateur PHO'l'OGRAPHERS. 
There is no better. it is the best. A postal card 
will bring fun information of lfrench Satin Jr. 
and our other photographic specialties. RellabilitY,Running ! 

�3�t��:h. �����f .. ---------------------t 
ble to tel l all about T H E J. C. M I L L E N ,  M. D . ,  '!>o De nve r, 
them here. Write P H O TO G R A P H I C  C H E M I CA L  C O . ,  '!>o C o l o .  

description 

us for catalogue. In-
quiries cheerfully 
answered. Desir
ab1e agents wanted. 
T H E C O N RA D  
M O T O R  CAR R I A G E  
C O M PA N Y ,  

1417 Niagara St .. 
BUFFA LO, N. Y. 

A M E R I C A 'S  BOAT & MAClI INE CO., 
ROW, SAIL AND PLEASURE BOATS, 

Marine Station. ST. LOUIS, 1\10. 
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t Be Your Own Printer 
tivelv sll Ial i .... ost. puts  :l. sure source of inCOnlb i n  your hands. 'York at odd moments ean be made profitable. Eastly learned ano operated. Prints from a business l'urd to a small u e ws}Jape r. The Model Prlntlltlt 
Prel!OM. Del't. B,  in" C'ht'stuut St., Philadelphia, Pa. I 

YA(HTS � LAUN(HfS 
(OPE"S O R  CABIN) 

Marine Gasalene En�ines 
Row Boats and Dealer in Boat F�ttings. I bave on 
band boats built and ready for deli vel'Y, guaranteed 

in every way to g-ive 
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the best of ooat con
struction at reason
able prices write or 
cali on 

AUG .  J. FR ITZ 

�ESTFUL SLEEP 
In Camp, on the Y a c h t  a n d  at Home. 

"Perfection" Air Mattresses, 

Style 61 .  Camp Mattress with Pil low attached. 
Also showing Mattress deHated. 

Clean and Odorless , will not absorb moisture. 
Can be packed in small space when not in nse. 

II:r Send jor Illustrated Catalogue. 

MECHANICAL FABRIC CO . .  PROVI D ENCE. R. I .  

Tubular Steel Wheels 
...  for . . .  

AUTOMOBILES 

AMERICAN TUBULAR WHEEL CO. 
Dept. C. Pittsburg. Pa. 
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ff it isn' t  an Eastman, it isn 't  a Kodak 

A new folding 

KO D AK 
for the pocket-almost for 

t h e  v e s t  p o c k e t. at s i x 
dollars.  M a k. e s  p i c t u r e s  
1 � x 2 � i nches. loads i n  

d aylight.  has a fine men= 
iscus lens.  brilliant fin der. 

automat ic shutter-in fact. 

has the " Kodak. quality " all 

the way through. 
N o . O Foldi n g  P o c k e t  K o d a k .  fo r pic. 

tures 1% x 2 )1;  i n c h es ,  

T r a n sparent  F i l m  Cartridge. 1 2  ex· 
p o s u r e s .  1% x 2 )1; ,  

D o . ,  6 expOSUl·es • •  

$6.00 
.25 
• 15 

EASTMAN KODAK CO. 
Catalogue Free at tke 

dealers or by mail. Rochester. N. Y. 
14.000.00 in pritl:es for Kodak and Brownie Pt.'ctures. 
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SI D ICKERMAN ' S  D U RABLE  botber ; simply pull the handle and produce a clear musical �===:;:':;:';::';;;;;;;;;�d , , a����� tone reacbin� a half mile. Not a toy, but a practical. power- 'YiiI' ___ .-_1'"._1 ........ _ AMERICA� DE8K & STOOL CO., , I ful, perfectly made Chime Whistle. Brass or nickel. 3O in. hl!1h .  -I-I!!!!ltalJ 
33 Howard St., just East of 434 B'way. I An ornament to any boat. Not expenS'lme. Send for Price LIst. � � .  New York City. BOWEN MFG. CO., Sonth Street, Aubnrn, N. Y. 
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I 
These Cigars are manufactured under 

the most favorable climatic conditions and 
from the mildest blends of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the l :ney• Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 
� 

SAV E 50 P ER C E N T 
ON PHONOGRAPHS. CELEBRATED VICTOR TALKING 
MACHINES,S {fPPLIES, RECORDS,HORNS, RE PRr.}f){/C E R S Ere BUV FROM THE LEADfNG SUPPL Y HOllSE ILL/;;, TJ?A TEO CATALOG FREE TALKING MACHINES 

B R O ADWAY C YC L E  CO. 
7 WARREN ST.NEV. YO R K  

CuHsAERnT��:f.��INE .1; 
F O R  A N Y  P U R POSE 

Stat i o na r i e s .  Po rtab l e s ,  S aw i n g  O u tfi t s ,  
-

H O i st e /' s ,  E n g i n e s  a n �  P u m p s.  "" 
FUJ<;r.-Gasoline, Gas, Disti llate. !!iii -_*, . 

SeniL for .Illustratpd Catalo(1t£e. a'lut TeRti .. 
monials, and ,state Your P01Ver Needs. 

CH A R T E R  GAS E N G I N E  CO .. Box 1 4 8 ,  S T E R L I N G .  ILL.  

J ESSOP'S -ST E E LTHB\�Er 
FOR TOOLS, S AW S  E TC. 

W':!! J E S SOP 4< S O N:S  t.:2 91 JOHN ST. NEW YORK 

NIW INGlAND WATCHIS 
have a wor1d -wide reputation 
gainea by results a� accurate 
timekeepers. We make aU 
sizes anLl sty les. We sell only 
complete wat('hes. Catalogs 
sent on req uest. 

T H E  N E W  E N C LA N D  WATCH CO. 
3 7  & 3 9  Maiden L"ne 131 Wabash Ave .. 

New York Chicago. 
Claus !Spreckels Building, San Francisco. 

CT R I C  E nvel ope 
15;) per m illute. Not 

dllU labor saving 
tioes its work ac
and 

and 
ers as most prac
tical. A mu
chme of merit. 
Write for cata-
�1�:e�s.

and li
st 1.�hext

o
Jl Eledru'. Lllv elope Sealer Co., 150 La. Salle .street, CHICAGO, ILL. 

MINERALS 
For tltudents, Experts and 
Collectors. Single specimens. 
all prices. Standard Collec
tion. in cabinets, $1 to $1,8(1(). 
Scientifical ly accurate Jabel-
b�'j:st!\�U!�����e�

a
��Jr�'t:�:�: 

FOOTE 
M I N E RAL C O . ,  Dept.  A 

t 3 t 7 Arch St . . Ph i l ade lph ia 
Est. 1876. Phila. and Paris. 

Auto m ob i l e  Eng ine  Bu!?�ess 
After careful te.ting we offer to the 
R,Ubi ic, with confidence, the 
!'j., B. & M. C omponnd gi n e  
Dimensions of Cy linder are and 5 
in. x 4 in . stroke. Height of 'ne 
21 in . Base 8x12 in. Weight, e, 
95 I bs. 3 crank shaft bearings. All 
��:

i
gr t;:::%ll�l�:r�

f 
�p-°e��

e
'Arr

iS!g� 
boiler pumps connected from cross 
head. Plain !ilide vaJves. We also 
build running gears and make parts. 
SIIAEFFEJ��.ce!!!;���IA�FF��'BuNC; & M��:��ort 

WANTED 

REPRESENTATIVE 
Business men wanted for cities of 10,000 and over 

to open exhibition parlors or stores for the dis
play and sale of our 

"KEYLESS CLOCK." 
JUfJlt being introduced to the public. Clocks are 
sf:lf-winding and run a ybar wit bout attent. ion : 
no one wi] ] buy key wound clocks when they. see 
�:iI1 1�:;:�f

a
��rii����u��

t
:e��y

b
jU;a��re��:�\�1$� 

and upward to invest and abi l i ty to manage c.an 
secure agencv for cities not already taken : partIep 
maldng arrarigements now win bave name appear 
In our advertisements. Address 1'he United �tates 
Clock f '0., executive Offices, No. 405 Broome Street, 
New York . 

S I All varieties at lowest prices. Best Railroad 
Track and Wagon or ' Stock Scales made. 
Also 1000 useful artiCles, inclUding Sates. ca OS Sewing :nachines, Bicycle., 'I'ouls. etc. 8ave 

Money. Lil('s Frpe. C H I C' A GO Sl:ALl£ Co • •  (,hlc�o, Ill • 

Litht on the Sho�lden Easy on the Buttons-
President 

Suspender 
Adjusts i tself to every bend or the body. 
Every pair guaranteed. The genuine 
has " Presldent" on the buckles. 
Trimmings Oannot rust. Made i n  all 
styles-heavy and sUght-also for boys. 
Sold everywhere 5Oc, or by mail. 
(J. A. EDGARTON MFG. (lO., 

Box 222 B, Shirley, MB880 

© 1902 SCIENTIFIC AMERICAN, INC.




