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PROTECT THE THIRD RAIL. 
The New York public is beginning to realize the 

risks of severe injury and even of death which attend 
the present arrangement of the third rail on the Brook
lyn and New York Elevated Railways. Already there 
have been several accidents, some of them fatal ; and al
though we have no doubt that in the majority of cases 
these accidents have been due to carelessness or dis
obedience of warnings and instructions, the fact re
mains that the third rail, as at present arranged on 
these railroads, is a source of very real danger. How 
great and far-reaching is this danger, was suggested 
only the other day, when a fuse blew out on one of the 
Ninth Avenue trains in Manhattan, and practically 
the whole train load of people got out and walked 
down the tracks to the nearest station. It may be said 
that they should have kept their seats ; but in these 
days, when time is so valuable and business calls are 
pressing, it is a fact that the public, rather than sit 
still under these circumstances, will get out, take 
chances and walk. Now, had any of these passengers 
stepped on the third rail and one of the track rails 
simultaneously, or slipped and fallen across them, the 
result might have been fatal. As at present ar
ranged, the third rail is  unprotected from above, and 
short-Circuiting by a careless person may easily hap
pen. 

Is  it possible for the company to protect these rails 
without interfering with the operation of the trains? 
It  certainly is ; and the best proof of this is the fact 
that the third-rail, high-speed electric railroad re
cently opened between Wilkes barre and Hazleton, Pa., 
has a hooded rail, which not only safeguards the pub
lic, but is free from the difficulties due to sleet and 
ice in the winter, which recently so greatly disorgan
ized the elevated railroads in this city. The engineer 
who designed this system is the electrical expert for 
the elevated railways ; and we have no doubt that this 
change could be carried out on the elevated systems if 
the public authoritatively demanded it. 

• ••• • 
THE LODGE-MUIRHEAD RECEIVER. 

The prominen ce of Prof. Lodge in theoretical dis
cussions of the Hertzian waves, lends special interest 
to the new Lodge-Muirhead system of wireless tele
graphy, which we describe on another page. A vital 
part of all systems of wireless telegraphy is the coherer 
or its equivalent receiving device. The Lodge-Muir
head system provides a receiver which, while not dif
fering in fundamental principles from certain prev
iously known types of receivers, at the same time em
bodies a number of important features which should 
greatly increase its efficiency. The principle of using 
a thin film of oil as an insulating medium between the 
mercury electrode and that of the rotating disk brings 
to mind Branly's idea of contacts separated by a thin 

. film of oxide. In the Lodge-Muirhead system, how-
eyer, the idea of rotating one of these electrodes is a 
good one, for it permits better adjustment and at the 
same time serves to automatically re-establish the imper
fect contact. The normal resistance of a coherer em
ploying metal filings is not a reliable quantity. With 
the cohered particles being constantly jarred apart, the 
air gaps between them are liable to vary greatly in 
size, number, and position. Similar variations will be 
noted in receivers based on the principle of an insulat
in g film, the thickness of the film at different points, 
though varying by an immeasurably small amount, 
being sufficient to appreciably affect the telephone of 
the relay circuit. By employing a revolving disk for 
one of the electrodes, a moving film of  oil is  carried 
on the. disk and through the mercury. Though this 
film may vary in thickness to just as great an extent 
as between stationary electrodes, the resultant of all 
these variations will be an average resistance that i s  
approximately constant. The high efficiency of the 
Lodge-Muirhead coherer is proved by the fact that 
a sufficiently powerful current may be used in the 
local circuit to operate a siphon recorder, thereby af
fording a visible record of the message. 

Scientific American 
FATAL GUN ACCIDENT IN THE NAVY. 

The recent terrible gun accident on board the battle
ship " I owa," in which three men were killed and sev
eral injured, is  the second fatal gun disaster that has 
occurred in the navy within the past few months. It 
was only recently that there was an explosion of the 
charge of an 8-inch gun on the "Massachusetts," which 
caused the death of eight of the gun crew. In that 
case the charge exploded when the breech was open, 
and the disaster is  not chargeable to any fault in the 
construction of the gun. In the present case it  is 
evident that the 12-inch shell exploded just before it 
left the gun, and the terrific energy of the bursting 
of the 850-pound projectile completely smashed the 
chase of the gun outside the turret, driving some of the 
fragments down through the forecastle deck and killing 
and wounding the crew who were at mess on the gun 
deck below. So powerful was the explosion taat three 
of the broken sections of the gun passed also thrmICh 
the main deck and gun deck, and only fetched up on 
the steel protective deck below. It is probable that 
the explosion was due to the fact that the fuse plug 
in the base of the shell, being a little too slack, al: 
lowed the flame of the explosion to pass through. This 
was found to be the cause of the premature explosion 
of shells on our battleships which took place two or 
three years ago. It  is evident that some better method 
of inserting the fuse plug must be found, one that will 
be absolutely flame-proof when the gun is fired. 

•. e .• 
THE SO-CALLED D ANGERS OF WIRELESS TELEGRAPHY. 

The more or less popular mistrus.t and fear of wire
less telegraphy is spreading, it seems, even to the 
.technical papers. Our esteemed "contemporary, the 
Electrical Review, recently published a sensational ar
ticle on the dangers of wireless telegraphy, and further 
indorsed this article by favorable· editorial comment. 
The absurdity of the whole matter is apparent when 
one stops to consider that the electric surgings set up 
iu the receiving antenna by the Hertzian waves, though 
of very high voltage, are, on the other hand, of such 
an infinitesimal quantity that the .. most delicate of in
struments is required to detect tlilem. The writer of 
the article referred to, argues that "a great dis
turbance must be made at the center of an imaginary 
sphere in space, in order that even the small electro
motive forces necessary for signaling may be developed 
in an electrically-tuned conductor, forming a .tangent 
to the sphere, of infinitesimal length compared to the 
sphere's radius ; "  and that this disturbance must be 
so great that "the electric radiation of power to work 
a coherer across the 3,000 miles of the Atlantic would 
be sufficient to develop visible sparks across an air 
gap in a receiving system located within three miles, 
or one one-thousandth of the distance, even though 
they be not in tune with each· other. Then he goes 
on to say that a telegraph or  telephone circuit within 
this three-mile radius, particularly if. the wires were 
run vertically to the top of a modern skyscraper, 
would similarly respond to these oscillations ; ,  and if 
the circuit contained a spark gap, such as that of 
an open-spaced lightning arrester, "a narrow . break 
in some open translating device, or a loose joint in 
the wiring," we would have "an opportunity for a 
fire whose origin would certainly be of the mysterious 
class whose cause it is the fashion to assign to de
fective electric wires. At any rate, there would be a 
possibility of grounding the· circuit and rendering it 
inoperative." 

The whole discussion illustrates the recklessness with 
which some writers launch forth on an elaborate argu
ment not based on facts or figures. The writer in 
question evidently overlooked the quantity of current 
set up af a transatlantic or even a local receiving sta
tion, overlooked the power generated at a Marconi 
receiving station, and above all overlooked the laws 
governing the radiation of Hertzian waves. Accord
ing to his argument, Hertzian waves radiate in' all 
directions, filling an imaginary sphere. Their energy 
would, therefore, vary inversely as the square of 
the distance, or, in other words, the energy at a dis
tance of three miles would be one million times that 
at a distance of three thousand miles. As a· matter 
of fact, Hertzian waves as set up by an oscillator 
travel out in a plane at right angles to the antenna, 
so that, roughly, their intensity is inversely propor
tional to the actual distance, and the efficiency at the 
three-mile station would be only one thousand times 
greater than that at the three-thou sand-mile station. 
His deductions lead to the Bupposition that Mr. Mar
coni's "powerful thunder stations," as he 'calls them, 
must generate a quantity of electricity equivalent to 
that of lightning in order to cause visible sparking at 
a distance of three miles. Now, as a matter of fact, 
only 7 kilowatts were used in transmitting ·President 
Roosevelt's message to King Edward across the At
lantic.  Furthermore, we are informed that Mr. Mar
coni's experiments are constantly leading toward a 
reduction rather than an increase of power. The 
writer of the article certainly overestimates the quan
tity of current generated in the receiving antenna, for, 
even within the three-mile limit, the quantity is im-
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measurably small. Even at the sending station the 
current must be reduced to an infinitely small fraction 
of an ampere in order to obtain the best results. In 
fact, we have held a piece of paper in a spark which 
was .capable of affecting a coherer 50 miles distant. 
The paper was punctured, but not ignited, because, 
though the heat was very intense, the quantity gener
ated in the spark was very small . What dangers of 
tire could ever arise from such cold sparks as these, 
to say nothing of the minute sparks set up in sur
rounding air gaps, which represent so small a fraction 
of the energy in the transmitting spark ? As for the 
dangers of grounding a clreuit by means of open-space 
lightning arresters, we can safeb' say that no spark 
of sufficient length to aeeompHab lIuch a result can 
be generated within a short distance of the most power
ful transmitter in use; even witl1 the circuits perfectly 
in tune with the sending atlillna. 

•••••• 
WASTE OF CI'ft "ADB IUPKY. 

The Commissioner of the Departu.ellt of Water Sup
ply, Gas, and Electricity, haa givel out SomB figures 
of the results obtained in his inveet1tat,lon of the ques
tion of the waste of water in thi8 ety. By dividing 
the city into districts, and by. lDeaDII of meters, sup
plemented by inves.tigation, it. has bleD possible to 
determine the amount of water �ed· to eaCh district 
daily, and also to determine what. use i: made of it. 
One method of calculating the ·.waate is to examine the 
fiow of water in the sewers duriq the .rly morning, 
when the consumption is lowest. A dUnber of men 
are then sent through the buildings in ·.he particular 
district under consideration, to mea8ur tile amount 
of water that is running to waste frQm l"ky.fauC)c!ts, 
and similar fixtures. These measurements however, 
do not include water that is running to Vlaste from 
overfiowing tanks, nor does it take account of waste 
that occurs when the water is allowed to ru� OD cold 
nights to prevent freezing ; nor does it includ .. under
ground leaks and leaks in the mains. As a rt!RIlt of 
this investigation, the conclusion is reached fran. the 
work already accomplished that 32,000,000 gall ODS, to 12 
per cent of the Croton water, is running to wasta ev� 
day from leaky fixtures, this percentage repreaenUU( 
merely the waste in buildings from defective plumb
ing, which is a constant waste, and continues etead1ly 

. throughout the dry weather, when the supply is scaaty. 
It is estimated that this amount of water, If it were 
metered, would bring to the city $1,500,000 �. Year, and 
evidently it would be well worth while to recover the 
value of this water for its own sake, to say nuthln&' 
of its value considered as forming a part of aD al· 
ready inadequate supply for the city, and the POS8i
bil ity that unless the source of supply be multiplied,· 
we may have to face a water famine before many 
years have gone by. Commissioner Monroe is of the 
opinion that the most effective remedy for water 

" waste is the extension of the meter system. His bill 
before· the Legislature provides that all buildings shall 
be metered where steam is used for power purposes, 
and also all buildings that are over five stories in 
height. As the city will pay for the meters, the in
stallation will not be hard upon the consumers, while 
the expense to the city will be light compared to the 
saving due to the prevention of water waste. Every
one who has the interests of the city at heart, and is 
disposed to look at this subeject from a broad-minded 

. standpoint, will agree that it is  of vital importance to 
the city of New York that water waste should be pre
vented, and' everything possible done, whether by 
metering or some other method, to conserve its al
rf,ady inadequate supply. 

• • •• • 

ANNUAL REPORT OF THE UNITED STATES STEEL 
TRUST. 

What is probably the most complete and circum
stantial report ever issued by any great American cor
poration is  the annual report of the United States 
Steel Trust, which has just been made public. The 
magnitude of the operations of this concern is shown 
by . the 'following figures, which are taken from the 
report. The value of the properties owned and oper
ated by the several companies that make up the trust 
is $1,325,000,000 . Other assets, among which are in
cluded cash to the extent of $50,000,000, bring up the 
total assets to the sum of $1,547,000,000. It may be 
mentioned that the single item of $50,000,000 cash is 
equal to the amount voted by Congress at the out
break of the Spanish war. The liabilities consist of 
$508,000.000 of common, and $510,000,000 of preferred 
capital stock. To this is to be added $361,000,000 of 
bonded and debentu re debt, $50,000,000 of current lia
bilities, $25,000,000 sinking and re�erve funds, and 
$78,000,000 undivided surplus of the United States 
Steel Corporation and subsidiary companies, which, 
with other items, brings up the total liabilities to 
$1,547,000,000. 

The volume of busir.ess done by all the companies 
during the year. includ.bl.tt-.1es between the compan
ies and the gross receiiM.-ansportation and misc�
laneous properties, rea� total sum of $561,000.-
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000. The manufacturing and operating eXl'lenses 
amounted to $411,000,000, leaving a balance of $149,-
000,000. Other expenses, interest charges, etc., 
brought the net earnings for the year to $133,000,000. 

During the past year this corporation mined 16,000,-
000 tons of ore and 709,000 tons of coal, besides man
ufacturing 9,522,000 tons of coke. The iron produced 
by the blast furnaces aggregated 7,976,000 tons. The 
production of Bessemer ingots was 6,759,000 tons, and 
of open hearth ingots 2,985,000 tons. Under the head 
of rolled and other finished products for sale, we find 
that the corporation turned out 1,921,000 tons of steel 
rails, 1,255,000 tons of merchant steel, shapes, etc., 
and 1,123,000 tons of wire and products of wire. Other 
manufactures, such as blooms, plates, tubes, sheets 
etc., brought up the total output of finished products 
to 8,197,000 tons for the year. The present activity 
of the corporation is shown by the fact that the un
filled orders on the books at the close of 1902 amounted 
to 5,347,000 tons of manufactured products. 

The average number of employes of the corporation 
du ring the entire year was 168,127, to whom the aggre-
3lte amount paid during the year in wages was $120,-
5 28,343 .  Of this total number of employes, 125,3 26 
are employed in the various manufacturing properties: 
Finally, it is of interest to know that the total num
ber of stockholders in the year 1902 was 58,629, which 
does not include the subscribers for preferred stock, 
nor 27,379 employes who availed themselves of an 
offer made them during last December. 

.. fe •• 
THE ACCESSION OF GERMANY TO THE INTER· 

NATIONAL CONVENTION. 
'fhe German Ambassador at Bern has notified the 

Swiss Federal Council .  that the German Empire will 
join the International Convention for the Protection 
of Industrial Property of March 20, 1883, as modified 
by the Act of the Conference at Brussels of December 
14, 1900. The accession of the German Empire to 
the International Convention is to take effect on May 
1, 1903.  

The citizens of the United States and of the other 
signatories to the International Convention will there
fore shortly be able to take advantage in Germany of 
the provisions of the treaty, the most important of 
which is that section which enables an inventor to 
file his German patent application during the year 
following the filing of his patent application in the 
United States, and to secure the United States date 
of filing as his date of priority in Germany, irrespect
ive of the issue of the United States patent. As 
under the present law it is necessary to file a Ger
man patent application before the invention is dis
closed in public print in any country, the amended 
provisions of the patent law will be availed of by 
many United States inventors, who, under the old 
practice, were debarred from protecting their inven
tions in Germany, because of the publication of  their 
inventions, either on the issue of the United States 
patent or in connection with the introduction of the 
inventions. 

. .. ' . 

THE REINTERMENT OF JAMES SMITHSON IN AMERICA. 
Not so long ago the Italian government decided to 

remove all the bodies in the little cemetery of Genoa. 
That decision would not, in itself, very greatly affect 
the United States, were it not for the fact that in the 
cemetery in question the remains of James Smithson 
were interred in 1829. When the Smithsonian Institution 
was notified of the contemplated abolition of the 
cemetery, its Board of Regents decided to have the 
body removed to another cemetery in Genoa. Dr. 
Alexander Graham Bel l asked the board to reconsider 
its action, and announced that he was ready to defray 
the expense of bringing the remains to this country. 
The proposition was favorably received. 

It would be most fitting that the body of Smithson 
should find a last resting place in the country which 
he so greatly benefited. Foreigner though he was, 
Smithson gave his entire fortune of over $500,000 "to 
the United States of America, to found at Washington, 
under the name of the Smithsonian Institution, an 
establishment for the increase and diffusion of knowl
edge among men." The gift is all the more remark
abl.e, coming, as it did, from a man who had never 
seen this country and who was utterly unknown to us. 
It is pleasing to note that the faith which he had in 
the young republic has been justified in the benefits 
which the Institution that bears his name has con
ferred upon Americans. Perhaps more than any other 
public institution of the country, the Smithsonian In-
8titution has stimulated scientific research among 
Americans. 

• •••• 

A REGULAR TRANSATLANTIC MARCONI SERVICE. 

At the time of his last visit to New York, Marconi 
informed a representative of the SCIENTIFIC AMERICAN 

that in the course of a few months a regular trans
atlantic wireless telegra 'hic service would be estab
lished. The promise then made has now' been ful
tilled. In its issue of March 30, the London Times 
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headed its foreign news with two New York dis�atches 
of about two hundred words each, which were received 
"by Marconigraph." A leader in the Times states that 
the message marked the establishment for the first 
time of the regular transmission of news by the Mar
coni system on a contract basis. After pointing out 
that messages can be sent from the United States to 
England at a cost but little in excess of the cable 
rate from England to France, the Times comments 
upon the slowness of Englishmen to appreciate at its 
true worth the meaning of Marconi's work. It says : 

"They may rely upon it that considerabl.e interests 
are going to be seriously affected by the new develop
ments, and they would do well to cultivate whatever 
scientific and economic imagination they may possess. 

"In the same way those who are responsible for 
national interests ought to very carefully watch and 
anticipate the bearing upon various strategical prob
lems of the agency that more than ever before anni
hilates space and time." 

The Times, it is said, will have for the present a 
monopoly of this system of carrying news, as the num
ber of words that can be sent is rather limited. 

• ••• • 
NEW AMERICAN AUTOMOBILE SPEED RECORDS. 

That the Ormond-Daytona beach is an ideal racing 
course, as one would expect from a glance at the 
illustrations of it in our recent Automobile and Yacht
ing number, was proved by the breaking of several 
American speed records in the trials held there the 
last of March. A new kilometer record of 32 4-5 sec
onds was made by Winton in his "Bullet" racer. 
This was 2 seconds better than the time made by 
Fred Walsh on Fournier's Mors racer at the Staten 
Island speed trials last May. Winton also came with
in 2-5 of a second of equaling Fournier's mile on the 
Coney Island boulevard, by making this distance in 
52  1-5 seconds. This is the fastest mile ever run by 
an American machine driven by an American. The 
present world's record figures for the mile and kilo
meter are 46 and 28 seconds respectively. Mr. Win
ton also reduced his 10-mile track record of 10 min
utes, 50  seconds to 10 : 26 1-5 .  This included mak
ing a turn at the end of the 5-mile stretch. Accord
ing to the stop watch of the gentleman who rode 
with him, Winton made the first 5 miles in 4 : 46 1-5 . 

The former American mile and kilometer records 
for cars under 1,000 pounds, made by L. C.  Thompson 
on a Renault machine, were badly beaten by H. T. 
Thomas on a special 825-pound Oldsmobile racer. These 
records of 1: 35%, and 59 seconds were reduced to 
1:06 1-5 and 42 seconds respectively. The motor bi
cycle records of C . H.  Metz on an Orient of 1: 10 2-5 
and 43 3-5 seconds for the mile and kilometer were 
beaten by Oscar Hedstrom on an Indian motor bicycle, 
the new times being 1: 03 1-5 and 39 seconds. 

. f.". 
RUBBER VINE IN HONDURAS. 

Recently Senor Don Floriano Davadi, governor 
of the Department of Conyagua, Honduras, inrormed 
the American consul at Tegucigalpa that some time 
previous he discovered in the Pijo Mountains a vine 
growing in an uncultivated state, varying in diameter 
from 4 inches to 2 feet, which on cutting produces a 
sap the nature of which is rubber. These vines 
grow to 100 feet in length, and they are said to be
long to the African family of rubber vines. In Hon
duras, no one seems to know the name of the vine 
or  the botanical family to which it  belongs. The 
discoverer regards it as superior in quality. to the 
Para rubber of commerce, and asserts that his con
victions are borne out by the analyses made by Ameri
can and European chemists. 

The vine thrives at great altitudes as well ,as in 
the lower valley levels. Such luxuriance of .growth 
has this plant attained that it is quite capable of 
being cut in commercial quantities. It may be ,quickly 
propagated in the rich soil of the Department by 
means of seedlings, and the growth being so much 
faster than that of rubber trees, Senor Davadi thinks 
the quantity of gum obtained would be large. The 
trees require six years' attention before sapping can 
begin. 

It has been proposed to form a company for the 
exploitation of rubber in the Yoro district, but though 
the names of several prominent men have been con· 
nected with the enterprise, nothing has, as yet, been 
done to begin operations. 

.... '.' . 
'&EPORT OF THE BERLIN·ZOSSEN TRIALS. 

Chief Engineer Reichel has at last published his 
report giving the results of experiments made with 
high-speed el ectrical trains on the military road be
tween Berlin and Zossen. At a speed of 100 miles an 
hour the electromotive force was 15,000 volts. Mechan
ical power equal to 2,5 00 horse power was used in 
starting the trains, which, when at full speed, required 
only 700 horse power. Mr. Reichel, in his report, gives 
it  as his opinion that a speed of 125 miles can be at
tained, provi ded the required amount of electric energy 
can be supplied, as when at full speed from 1,400 to 

1,500 horse power is required. For freight transporta
tion also, electric power gave good results. A train of 
200 tons gross weight was easily moved, even over 
grades of 1.2 per cent, at a speed of 32% miles an 
hour. Through the possibility of supplying the motor 
car directly with a current of 10,000 and more volts, 
the weight of the motor cars and that of the transform
ers could be reduced from 92 to 78 tons_ 

• fe • ., 

SCIENCE NOTES. 
Prof. Spring (Chem. Zeit . ) has examined the com

monly accepted theory advanced by Hagenbach, that 
the blue color of the sky is due to the refraction of 
light caused by solid or liquid particles floating in 
the air. In laboratory experiments the author never 
succeeded in obtaining the blue color, the reflected 
rays of light always showing either red, yel low or 
violet. Purification in no case removed the blue tint 
from the air. After exhausting all physical means 
in an attempt to reproduce the blue color, the author 
concluded that the blue of the sky depends upon chem
ical �onditions. The color deepens instead of Iad .. s 
as the observer rises above the earth. These conclu
sions are supported by the fact that liquid air is also 
blue.  

M. J. Thoulet has investigated the constitution of 
the ocean bed, and finds that the more deeply it is 
penetrated, the less the proportion of slime and the less 
calcareous matter. On the other hand, the proportion 
of sand grains and pure clays increases with the depth. 
No regularity obtains in the distribution of the non
calcareous mineral grains. This normal distribution 
appears to be more pronounced the deeper the ocean 
bed itself lies below the water surface, but, in any 
case, the variations due to ocean depth are small. Even 
in the deepest water the constitution of the bed shows 
traces of the 'conditions prevailing near the surface of 
the ocean above the bed. The latter remark is of im
portance, as the author points out, when we consider 
that a complete analysis-chemical, mechanical, and 
mineralogical-applied to ancient geological strata is 
competent to shed a flood of light upon the ancient 
conditions that prevailed at the surfaces of oceans 
that have long since disappeared, leaving no trace 
other than their effect on the ancient ocean beds. 

C. Delezenne finds that the venom, both fresh and 
dried, of the cobra, the adder, and the puff adder, all 
contain a peculiar ferment, a kinase, which, although 
itself without proteolytical action on albumin, is able 
to impart to pancreatic juice a very powerful diges
tive action on that substance. This ferment is en
tirely destroyed by heating the venom to 100 deg. C. 
for fifteen minutes. The poison of the puff adder is 
the most active in this respect, 0 .5  to 1 mgm. of the 
venom being sufficient to enable 1 c.C. of pancreatic 
juice to digest 50 cgm. of albumin in ten or twelve 

. hours. Cobra poison was found to be slightly less 
active in this respect, while that of the viper had a 
marked lower proteolytic action, five or ten times 
more being requisite to produce the same effect. The 
kinase appears to resemble in its properties the fer
ments secreted by certain micro-organisms, and to 
possess the same action as the enterokinase of the 
intestinal juice. The part played by this substance· in 
serpent venom is being investigated. 

Metallic construction . appears to have had· a very 
low power of resistance during the volcanic eruption 
at St. Pierre. Not only was it incapable of with
standing the weight of the burning matter,' says the 
American Architect, but some chemical action is 
likely to have taken place which transformed the 
particles. M. Amedee Knight, a senator of Martin
ique, was on the island at the time of the disaster, 
and he has been able to furnish details about· the de
struction which were not observed by.' others. He 
describes the' effects shortly as corresponding with 
those which might be expected if some colossal Nas
myth's hammer had been employed in operation on 
the town. Most things have been reduced to a fine 
powder. One of the cases mentioned is the market 
of St. Pierre. After the cyclone of 1891 the authori
ties decided to reconstruct it in the most solid man
ner. Cast-iron was adopted. It is now impossible to 
find the slightest trace of a construction which had an 
area of 2,000 meters square. 

• •• •  
A new and interesting departure in the shape of 

ships' hulls has been designed by Constructor Kret
schmer, of the German Naval Department. He has been 
led to make this innovation in the desire to increase 
the efficiency of a vessel, without at the same time an 
abnormal augmentation of the coal consumption. Prof. 
Kretschmer, instead of designing the hull somewhat 
after the form of a fish, has taken as his model 'an 
aquatic bird, which, like the ship, makes its way along 
the surface of the water. In his design the ship's hull 
has the shape of a tetrahedron or double wedge. By 
this means it is anticipated that the efHciency of ves
sels will be Increased by fifty per cent. Another great 
advantage is that such vessels will have no wash. 
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THE PEDRAIL--A NEW TYPE OF ROAB LOCOMOTIVE. 
BY llEHB}<;UT C. FYFE. LONDON. 

The ideal conditions for a rolling wheel are a hard, 
smooth wheel rolling on a hard, smooth track,_ and in
ventors have employed their ingenuity in devising 
vehicles which would lay down rails as they went 
along, thus providing a movable track_ No system of 
putting down temporary rails by the machine itself 
and picking them up again has ever been a practical 
success ; but quite recently there has been invented
a machine which does the reverse of this. In the 
"Pedrail" system-the invention of Mr. Bramah 
Joseph Diplock-wheels are placed upon the ground 
and fixed rails , attached to the carriage, glide over 
them. 

This new type of wheel has been applied to a trac
tion engine with excellent results. 

The accompanying diagram reveals the principle of 
the "pedrail." A disk is keyed to the driving axle, 
on which disk sixteen sliding spokes are mounted. 
The extremity of each spoke carries a foot pivoted by 
a ball-and-socl,et joint in order that it may have :i 
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from the top of the disk, strikes the guide and gradu
ally forces the sliding spoke outward, thereby enabl ing 
the foot to turn on its ankle joint by its own weight 
as it comes down and to drop with its full surface on 
the road. The roller then passes under the rail in 
the manner illustrated. 

III an ordinary railway a rail is laid down, and 
wheels are run over it. In the Pedrail, wheels 01' 
rollers (mounted on feet shod with rubber ) are laid 
down, and the rail is run over them. The principle 
is th� same, only the railway is inverted. It  is,  ill 
brief, a combination of an inverted endless railway 
with a walking or trotting machine. 

After witnessing trials of the Pedrail, Prof. Hele
Shaw said that Mr. Diplock had secured a means 
which makes it possible to draw a load not merely 
over roads, but over agricultural land, fields, and 
plains, and even to climb mountains ; "in a word, 
not only has he, in my belief, a tractive agency which 
makes his vehicle able to traverse the worst possible 
roads without the slightest difficulty, or to pass over 
ordinary roads in any weather without doing the 
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9-inch planks, and passed over large stones without 
crushing them and thus distorting the road surface. 

The life of an ordinary traction engine is commer
cially about four or five years, whereas some Englisil 
railway locomotives have been in use for thirty or 
forty years. Mr. Diplock believes that with such an 
arrangement of springs as he has devised, the life of 
a road engine would assimilate itself more nearly 
to that of the railway locomotive. This, of course, 
would be a very important gain as regards working 
expenses. 

The whole of the working parts of the Pedrail, 
with the exception of .the projecting square steel 
spokes and the rollers, are dust and dirt proof, and 
are lubricated automatically from one central supply 
chamber, which 'holds a surplus supply of oil. The 
squ are spokes work in and out upon reciprocating 
ball bearings, and have a special provision in renew
able dust-proof plates round them. 

.. II ••• 
A M:ar('oul Plant for Internallonal Use. 

A Marconi station is to be located at the pier of 

P08ition of the parts in overmming obstacles_ Position of the part8 on a level road. 
MODEL SHOWING THE PEDRAIL ASCENDING A STAIRWAY. THE PRINCIPLE OF THE PEDRAIL'S OPERATION. 

A PEDRAIL TRACTION ENGINE SURMOUNTING AN 
OBSTACLE. 

lim ited free movement to suit the surface of the road. 
On one side of each spoke, and projecting beyond the 
disk, is a small wheel or roller. Each spoke is pro
vided with a spring on the other side of the disk, by 
which spring the spoke can be drawn inward . The 
springs radiate from the center and are not shown in 
the diagram. On the axle box a rail is mounted, which 
is pivoted to a flat plate or guide, forming part of 
the axle box. The pivot of the rail has free vertical 
movement in a slot formed in the plate. The engine, is supported by the rail through the medium of two' 
springs abutting against the top lever pivoted to the 
top of the axle box. Two inner guides are provided 
to lead the wheel or roller under tq,e rail. All the 
levers and springs on the axle box lie flat against the' 
disk, from which it follows that the rollers projecting 
from the disk are arranged around the guide and the 
rail. The disk and the pieces attached to it (spokes, 
rollers, and plate) revolve. The axle box with its 
attached parts (dependent lever, guides , rail ,  and 
springs) does not revolve. Hence a roller, starting 

D IPLOCK TRACTION ENGINE FITTED WITH PEDRAILS. ALL FOUR WHEELS ARE 
DRIVERS. 

slightest injury to them, but he has solved the prob
lem of a self-propelled vehicle and traction engine 
which is absolutely independent of roads at all ."  

Chief among �he merits of the Pedrail is the reduc
tion of the wear and tear of the road surface. Heavy 
vehicles with ordinary wheels do endless damage to 
the highway, but the Pedrail, in that it tends to beat 
down the projections without increasing the depres
sions in the road surface, actually tends to improve 
the'road. The fitting of rubber tires on heavy vehi
cles is a costly process. The rubber soles for the Ped
rail are not made of pure rubber, the buffer action 
necessitating an admixture of other material to 
harden it. The cost of soling an entire Pedrail would 
not exceed $25. 

Furthermore, the Pedrail gives the maximum of 
road adhesion and the minimum of road resistance. 

A vehicle fitted with pedrails can travel over the 
worst roads, can be used where no roads exist, can 
climb stiff viaducts, and can surmount with ease ob
stacles in its path_ In trials the Pedrail walked over 

the American Line at the foot of Fulton Street, North 
River, New York city, so that vessels held outside of 
the harbor during fog may communicate with the city 
at once. The use of the new station will not be re
stricted to ,the vessels of the International Marine 
Company. Any steamer equipped with the Marconi 
apparatus will have equal privileges. The station will 
be for the use of the general public. 

....... 

The mammoth Brady union stockyard at Atlanta, Ga., 
which is said to be as large as anything of its kind in 
the country and the only one in the South, has just been 
finished at a cost of $500,000. It covers thirty acres and 
has accommodations for five thousand head of cattle 
and two hundred men. The auction mart is said to be 
the largest in the world, being 60 by 400 feet. A pre
tentious hotel has been erected on the grounds, which is 
€Ilcircled by a half mile track. It is hence possible for 
prospective buyers to South the porch and watch the 
movements of animals 1:> whlch they may be interested. 
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THE LODGE-MUIRHEAD SYSTEM OF WIRELESS 

TELEGRAPHY. 
BY H. C. FYFE, LONDON. 

Through the courtesy of Sir Oliver Lodge and Dr. 
Alexander Muirhead I was enabled the other day to 
inspect the working of the Elmer's End to Downe wire-
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Plan View of the COherer. 
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Diagram of the Receiving Station. 

Sir OUvcr Looge. 
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less telegraph installation in Kent. For some years 
past experiments have been carried out quietly in a 
shed at Elmer's End, adjoining the works of Messrs. 
Muirhead & Co., and also in another shed situated at 
Downe, some eight miles away. 

Between these two stations signals have been ex
changed for a considerable period, but it was only 
quite recently that the inventors were sufficiently 
satisfied with their system to bring it before the 
notice of the cable companies. After a searching 
series of trials, the experts of the Eastern Extension 
Australasia and China Telegraph Company reported 
fayorably on the new method, and as a result Lodge
Muirhead wireless telegraph installations have been 
sent out on the two new cable ships "Restorer" and 
"Patrol," belonging to the above-mentioned company, 
which have recently been dispatched to lay the new 
cable ordered by the Dutch government for use be
tween BaJikpapae, in Borneo, and Metado in the 
Celebes. 

This, it may be noted, is the first commercial ap
plication of the new system which we propose now to 
describe. 

The Lodge-Muirhead receiver consists of a small 
fine-edged steel disk which is kept rotating by clock
work on a globule of mercury, from which it i s  
separated b y  a thin film o f  oil. The construction o f  
the receiver may be better understood b y  reference t o  
the detail views, in which the disk is designated by 
the letter a. The mercury, b. is contained in a cup, d. 
Electrical. connection is made therewith through bind
ing screw, h. and the platinum wire, c. A copper brush 
which bears on the shaft, j, communicates current to 
the disk, a. A small cushion of felt, k, held in a 
spring support, t. serves to keep the edge of the disk 

clean. The disk is  coupled to a clock mechanism by 
the ebonite clutch, g. The film of oil which covers 
the mercury acts as an insulator and prevents the 
passing of the current in the local circuit. The ef-

TIUNSI'(J/YMEN 

Vertical Section Showing 

Coherer Details. 

Diagram of the Sending Station. 

Dr. Muirhead Adjusting the DeUcate Cohcrcr. 

'" f� . 
Thc Automatic Iransm1tter with Perforator. Complete· Station, CompriS1Dl transmitting and Re\:elving SelSt 
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fect of the oscillations sent out from the transmitting 
station is to break down the film of oil which covers 
the mercury and to establish contact between the 
disk and the mercury, thus completing the circuit of 
the receiving instrument. No tapper is required, as 
the coherer automatically decoheres, and no relay is  
needed, as  the current is quite strong enough to work 
the Muirhead siphon recorder;  the clockwork draws 
the slip on which the signals are pivoted, as well as 
driving the disk. 

The plan of the receiving station can be seen in 
one of our di agrams. The vertical wire used at 
the Elmer's End station is 80 feet high, and on it is 
hung a light wire cage or capacity ; an increase in 
the size of the capacity is necessary when larger 
distances' require to be bridged for wireless communica
tion. The cage is made up of four copper wires 
strung on to wooden loops with a copper ball above. 
One end of the wire is led through a capacity and in
ductance, and is connected up to the shed itself in
stead of being earthed. The other is led through the 
secondary coil of the transformer to the coherer. 

The current passing through the coherer is led 
through an adjustable capacity to the Muirhead 
siphon recorder. The remaining apparatus at the 
receiving station comprises a local battery, and 
a potentiometer to regulate the potential of the co
herer. The employment of a transformer in the re
ceiving circuit was one of Sir Oliver Lodge's earliest 
improvements and one which is made use of by Mar
coni in all his long distance work. 

The apparatus employed in the transmitting set 
consists of a local battery of 10 volts, a sending key 
and an interrupter for the local circuit. The sending 
battery may have a voltage of from 14 to 20. A novel 
feature is the use of a "buzzer," viz. , a couple of tele
graphic sounders acting reciprocally, which operate 
a mercury make and break for the 10-inch spark coil. 
To one of the sounders is attached an aluminium 
needle dipping into the mercury. This forms a uni
form and easily adju-table interrupter for the in
duction coil, allows the operator to have perfect con
trol of the sparking frequency, and also does away 
with the possibility of his receiving shocks, which 
are liable to occur when the primary of the induc
tion coil is directly broken by the key. After passing 
through the coil the current is led to two small brass 
rods between the ends of which sparking takes place� , 

Sir Oliver Lodge, F. R. S . ,  the principal of 
Birmingham University, has been exp�rimenting 
with Hertzian waves for a great many years " , 
past. On February 24,  1899,  he delivered a lec
ture on coherers at the Royal Institution. A coherer 
was defined as an instrument which responds to elec
tric waves somewhat in the same manner as a micro
phone responds to sound waves. Many different 
forms of coherer were shown, but no mention was 
made of the steel disk rotating on mercury, as this 
had not been discovered at the time. On June 1,  
1894, Dr.  Lodge delivered a lecture at the Royal In
stitution on "The Work of Hertz," and showed for . 
the first time in England that electric Hertzian waves 
could be detected by means of suitable receivers 
through walls and closed doors, when set up by a 
transmitting or exciting apparatus some hundreds of 
yards away. In 1897 Mr. Marconi arrived in Eng
land with his system, and though Sir Oliver Lodge 
has kept his results secret until now, he has been 
working on the subject ever since his lecture in 189,>.  
His first trials w ere over distances of 40  yards, and 
now the Lodge-Muirhead system has been operated 
perfectly at distances of , 60 miles. The system was 
temporarily installed between Holyhead, in the I sle  
of ' Anglesea, and Howth, in Ireland. 

"God save the King" was the message that passed 
hundreds of times between the transmitting and re
ceiving , stations. 

It may be noted that the Cunard liners using the 
Marconi apparatus often intercepted the signals . The 
inventors are now working on the question of tuning 
or syntonization, and they have succeeded in tuning 
the oscillations passing between two stations so that 
only the properly tuned receiver shall respond to its 
own special transmitter. 

They are of opinion that their devices, which I am 
not at present at l iberty to make public, will neutra
lize the interference from any station not less than 
10 ' miles distant, and will also prevent their signals 
from being read by any other station the same dist
ance away. 

The 8-mile Elmer's End to Downe circuit is a very 
difficult one, owing to the intervening hills, and it 
would correspond to a sea circuit of quite 60 miles. 

During a voyage of the Liverpool steamship "Veda
more" across the Atlantic, signals were exchanged 
between the ships and the shore over considerable 
distances, and the system was also tried with success 
between Washington and Baltimore, a distance of 45 
miles. The actual distance which can be covered is 
of course mainly a question of electric power. 

The fact that the cable companies, which have 
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never one of them adopted the Marconi system, have 
approved the Lodge-Muirhead system and are instal
ling it on their cable ships is a splendid testimonial 
for the new method. 

The telegraphic experts have not been satisfied with 
the filing-tube coherer used by Mr. Marconi. At 
every Marconi station it is customary to have on 
hand some thirty or forty of these tubes, as they 
have a mysterious habit of getting out of order, and 
it is impossible often to get them to receive signals 
at all. Possibly the continuous tapping has some
thing to do with the lack of reliability of the filing
tube coherer ; we have seen that in the Lodge-Muir
head receiver no tapping action is necessary. 

Sir Oliver Lodge and Dr. Muirhead believe that 
they have got a system which will work regularly 
and without a hitch in all weathers ; the coherer em
ployed is  regular and simple in action and quite easy 
to adjust, for it can be taken to pieces in a few sec
onds and any defects can be easily removed . 

It may be mentioned that the disk coherer prefers 
long and slow oscillations to the sharp discharges 
which other coherers require, and the former are 
more convenient to , work, especially in long-distance 
transmission . '  It  is so sensitive that a long stroke 
or dash of the Morse code reveals the actual rate of 
sparking by the slight quivering of the line. The 
record on the tape is strong and clear and quite equal 
to the best submarine cable working. 

Among other new features in the Lodge-Muirhead 
system, mention should be made of an automatic de
vice for short-circuiting the coherer when the verti
cal wire is switched on to the transmitter, which 
obviates the necessity of burying it in a sealed metal 
case. Another new feature is the application of an 
ordinary automatic signaling machine to the sender. 
so that the message can be delivered perfectly spaced 
from a perforated tape, as in the British post-office 
machines. 

TO .EW AIIERICAN'·BUILT LI.ER " IIIlflfESOTA." 
The first to take the water of the two mammoth 

freight and passenger steamships that have been build
ing for several years at the New London yards, is the 
"Minnesota," of which we present a very striking 
picture on the front page of this issue. Measured on 
the basis of maximum displacement at extreme load 
draft, she is the third largest steamship in the world. 
being exceeded only by the "Celtic" and "Cedric" of 
the White Star Line. This vessel, which has just 
been launched, a!ld, her sister ship, which is still 
upon the ways, have been , built by' the Eastern Ship
building Company, which was organized for the pur
pose of constructing them. It is a curious and cer
tainly unprecedented fact that this company took the 
contract for two of the largest vessels in the world 
before it was in the possession of either a plant, or 
even of the ground on which to build them. After 
carefully considering all available sites, the present 
location, opposite New London, Conn. ,  was chosen. 

The dimensions of the new vessel are : Length over 
all, 630 feet ; breadth, 73 feet 6 inches ; molded depth 
from keel to upper deck, 56 feet. On a draft of 33  
feet the  displacement is 33 ,000  tons, and on a maximum 
draft of 3 6 %  feet, to which the vessel can be loaded 
whenever the depth of our harbors will admit of it, 
the displacem ent will be 37 ,000 tons. As compared 
with the "Cedric," the new ship is 70 feet less in 
length and 18 ' inches less in beam, but the molded 
depth is . greater by the height of one deck, the plating 
being carried up, throughout the whole length of the 
ship, to the upper deck, which extends without a breal{ 
from stem to stern. , Although the dimensions of the 
"Minnesota" are less than those of the "Cedric," the 
fact that she approaches within about 1,000 tons of 
that vessel in displacement, is to be attributed to the 
much greater ful lness of the New London boat, her 
bow and ,stern being considerably bluffer. 

The space occupied by machinery is the smallest 
practicable, so that space for cargo may be as large 
as possible .  In order that cargo may be readily stow
ed, the ordinary type of hold pillar has been dispensed 
with, and large box-shaped columns are fitted, support
ing heavy girders which run longitudinally under the 
transverse beams which carry the decks. These col
umns are widely spaced, and in some cases only one 
is fitted in a hold, whereas by the older method ten 
pillars would be required. A longitudinal bulkhead is 
fitted the whole length of the ship ; this divides each 
hold into two separate compartments, and therefore 
the hatches are fitted in pairs, one to each hold. Some 
of the hatches are so large that bulky freight, such as 
a locomotive or freight car, or large marine or land 
boilers, can be lowered right down into the hold. Every 
hatch can be loaded or discharged simultaneously if  
desired. 

The cargo-handling plant on this vessel is very com
plete, and designed so as to cut down the number of 
men to a minimum. Two winches and two booms are 
fitted to handle cargo at each hatch. The booms , 
34 in number, are built of steel. Two heavy booms are 
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fitted to lift weights of from 30 to 50 tons. The winches 
for cargo handling are 34 in number, all electrically 
operated . One hold in the ship is devoted to carrying 
frozen meat, and is completely insulated ; its capacity 
being about 2,500 tons. The insulation is so arranged 
that ordinary cargo can be carried on return trip. 

The arrangement of coal bunkers is a novel feature 
on this ship, and, like the construction of the center 
longitudinal bulkhead and girders, is a departure 
which, as far as we know, the Eastern Shipbuilding 
Company have been the first to make in an ocean ves
sel. The bunkers are located above the boilers ; the 
ends of the bunkers are inclined in such a manner that 
the bulk of the coal will gravitate through chutes and 
be deposited on the firing platform. The capacity of the 
permanent bunker is over 4,000 tons, and a reserve 
bunker is fitted contiguous to the boiler room, hav
ing a capacity for about 2,000 tons of coal .  

T h e  "Minnesota" has 16  Niclausse water-tube boilers, 
having a working pressure of 260 pounds per square 
inch. They will supply steam to two main engines of 
the triple-expansion type, which are arranged side by 
side, working separate shafts. The propeller wheels 
are 20 feet in diameter, and revolve 78  times per min
ute. The horse power of the engines will be about 
10,000, and they will drive the ship at a speed of about 
14 knots per hour. 

The imposing appearance of the "Minnesota" is well 
sb own by our engraving, which is supposed to be taken 
from the deck of a harbor tug, when the ship is enter
ing an eastern port. In order to emphasize the great 
height of the vessel above the .water, she is supposed to 
be running light, and even in this condition there is 
nearly 20 feet of the hull submerged. To realize 
the great size of the ship, we herewith recapitulate the 
various decks, platforms, etc., from the keel to the 
topmost bridge. First there is the outer bottom of 
the ship ; 6 feet above that is the inner bottom or 
floor ; then within the molded or plated structure of 
the vessel are the orlop, lower, between, main, and 
upper decks. All of these decks are of steel plating, 
and the whole structure of the ship from the bottom 
to the upper deck is 56 feet in height, the upper deck 
running, as we have said, in an unbroken sweep the 
whole 630 feet length of the vessel. Above the upper 
deck are the promenade deck, the upper promenade 
deck, and the boat deck, this last being about 80 feet 
above the keel, while 8 feet above this, . or 88 feet above 
the keel, is the captain's bridge. ;Now, since the ves
sel at her lightest draft draws 17  feet of water, the 
captain's .bridge, when the vessel is running light, 
will bE! over 70 feet above the water, and the passengers 
on the topmost upper deck will be between 60 and 70  
feet above the water. From this elevated platform, 
they will be able  to look down upon the crests of the ' 
heaviest seas that are ever known in the Pacific, and 
the broali ' beam and great mass of the vessel will 
cause her movement to be slow and regular, so that 
none but the most sensitive passengers should ever 
be troubled with seasickness. The "Minnesota" and 
her sister ship will be engaged in the Pacific trade, 
running from the home port, Seattle, by way of Hono
lulu to Yokohama. The distance from Seattle to Hono
lulu, the first stopping point, is about 2,300 miles, and 
from Honolulu to Yokohama 3,500 miles. 

• • • 
Several interesting experiments have been carried 

out by the Austrian army to obtain reliable data rela
tive to the possibility of disabling a balloon when float
ing in the air, by either rifie or gun fire. For the pur
pose of the experiments a balloon was anchored at the 
height of about 7,000 feet, and the gunners, kept in 
ignorance of the range, were then commanded to dis
able the balloon. The difficulty of hitting the balloon 
when in midair can be real ized from the fact that the 
gunners fired twenty-two shots before the approximate 
range was found, and that it was not till the sixty
fourth round that the balloon was hit, and then only 
slightly. The small tear in the gas bag, however, was 
sufficient to cause the balloon to descend slowly. 

• • • 
Firs' L and Wireless N ewspaper. 

The oniy daily newspaper , in tlie world publishing 
"sure-enough" dispatches transmitted by wireless tele
graph had its birth on March 25, at Avalon, Santa 
Catalina Island. The event is important in the his
tory of journalism and marks the beginning of an 
epoch in the dissemination of news in isolated places. 
The name of the infant journal is The Wireless, appro
priately so called on account of the method by which 
it receives the news of the busy world. The unique 
sheet begins its career in the shape of a tltree-column 
folio, the exact size of the pages being 11 by 8 inches. 
In this convenient form is crowded, in addition to the 
local news , of Avalon, an epitome of the local and gen
eral news appearing simultaneously in The Los Angeles 
Times, thus giving the residents of the island and 
visitors to its lovely sh(lres a comprehensive synopsis 
of all the principal news of the world, hours before 
the arrival of the steamer from the mainland with the 
Los Angeles morning paper., 
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Wanted-A n Ink. That Wnl N o t  F ade. 

To the Editor of the SCIENTIFIC AMERICAN : 

If some one will invent a permanent typewriter ink 
he will do the business world a great service and prob
a bly a good business stroke for himself. Aniline ink i s  
apt t o  fade i f  exposed t o  light. A lot of typewritten 
matter was stored in a slightly damp vault for six 
months. On removal the paper and gall-ink signatures 
were in best of condition, but all trace of typewriting 
had disappeared. A letter book was wet with water 
(not chemicals) in extinguishing a fire. The signa
tures were all that remained of the hundred pages of 
correspondence. STENOGRAPHER. 

Milwaukee, Wis., February 4, 1903. 
. ' . '  . 

Dust-Is It Dangerou s " 

To the Editor of the SCIENTU'IC AMERICAN : 

When the maid chases the dust round the room 
with a feather duster, she might as well be throwing 
chips to the wind so far as any good can come ,  from ' 
it. Our brooms are nearly as bad, for all the fine 
dust-the kind that does harm-goes up into the air 
and escapes the dust-pan, to come down again after 
quiet is restored. Carpet sweepers are a slight im
provement, but they do not sweep clean ; some carpets ·' 
require the strength of a good man with a broom to 
get the dirt out of them. If this is true, there' is a 
great field for the inventor to produce a sweeper that ' 
will be sanitary ; it must swallow all the dust. 

It  is quite important to know what dust consists 
of to be able to j udge as to how healthy it is, and for 
this purpose many analyses have been made, leaving 
out factory, grain thrashing machine, and country road 
dust. We will take ten liters of air for a basis ; in the 
Boston City Hospital the number of living bacteria 
was found to be nearly 450,  and of molds 225. In  a 
model New York hospital, where everything is sup
posed to be clean, and all the attendants are thor
oughly drilled to fully understand what the word 
clean means, 1 2  living germs settled on the disk, and 
after sweeping 226. In a New York tenement house 
carpeted living room, 75 living bacteria settled on the 
disk in an exposure of five minutes ; after sweeping, 
2,700, and mold settled on a plate or disk three and 
three-quarters inches in diameter. 

Using the same basis for outdoor analyses, in fen 
liters of air in Central Park, N. Y., 500 were found ; 
in , downtown streets, 965, and where the street sweep
ers were at work 5,810 living germs were found in the 
small space of thre� and three-quarters of an inch in 
a five minutes' exposure. Certainly not very healthy 
air to breathe. 

Just how unhealthy and bad such air is will be 
left for the reader to guess at. One-half a liter of air 
( about 30  cubic inches) is what a man takes in every 
time he breathes, and if of weak lungs, he takes less, 
but always enough of . the dust-laden air that may 
contain one or  more tubercle bacilli, whicl1 may pass 
the many guards nature provides to prevent it, and 
settle in his lungs. Consumption follows. Nearly one
fourth of all deaths are from consumption, prinei- ' 
pally distributed by dust. Diphtheria, smallpox, 'yel
low fever, Asiatic cholera, typhoid fever, scarlatma; 
measles, pneumonia, erysipelas, blood poisoning, , etc., 
are among the diseases often disseminated by invis
ible dust particles. 

The expectoration of a consumptive may contain 
millions of germs. Falling on the sidewalk of a city, 
it is soon tracked over a large area and gradually 
mixed with the dust ; the same on the street, espe
cially on asphalt pavements, where each wheel,p acts 
as a millstone, grinding everything into the finest 
powder, to be raised by passing vehicles into the air 
and sent into thousands of healthy lungs. . 

These conditions are reversed when it rains ; the 
disease germs are washed into the sewers, and 'rarely, 
if ever, get a chance to enter into the air again as 
dust ; then why not imitate rain, and sprinkle the 
streets ? There exists even among well-read people 
a notion that sprinkling of the streets is unhealthy. 
A clean street thoroughly sprinkled cannot be un
healthy, and a dirty street is certainly less dangerous 
to health in a state of mud than if the mud was con
verted into dust, to be carried into our systems, our 
houses, and our clothing. 

City streets should be kept scrupulously clean by 
b and labor, preferable to machines, and thoroughly 
sprinkled from four to ten times a day, according to 
the amount of travel and the condition of the atmos
phere. No street used for general traffic can be kept 
perfectly clean, that is an impossibility ; then do the 
next bes t thing. A street cleaned once or twice a 
week cannot be very clean. A man with suitable 
tools, according to the pavement, shouM be given as 
much territory as he can cover from five to ten time� 
a day, removing the droppings at once before th ey 
are ground into dust. A sprinkling wagon sliould 
keep' it damp enough to keep the dust from rising ; 

Scientific America.n 
the wagon should also have a hose attachment, so that 
a man or boy can wash the dust from the sidewalIa! 
at least three times a day. Asphalt pavements require 
more sprinkling than other pavements, but it is not 
necessary that they be constantly wet, for the rea
son that after sprinkling, the dust and dirt form a 
paste that will not again rise in dust, even if 'the 
pavement looks perfectly dry, until the wheels have 
again pulverized it into powder. Horses do not slip 
on wet pavements when they are clean ; the dirt 
makes them slippery. The firs t few drops of fin e rain 
or dew sometimes cause trouble, but the heavier the 
rain or sprinkling (from cart ) ,  the better on asphalt. 
If asphalt pavements contain the proper ingredients 
to effectually shed water, no injury can come from 
any amount of rain or sprinkling, in fact tbe more 
the better ; if, however, any water is absorbed, as 
is shown by a spot that does not dry at once when the 
rain stops, such spots soon become holes, especialiy 
in fall, when frost gets at them. 

Municipal corporations should furnish all the water 
�ree, from a sanitary point of view, to anyone who 
is willing to hold a hose or employ a cart to sprinkle 
walks or streets. 'Whenever a village grows out of 
barbarity into civilization, they close their wells, 
build waterworks, and employ sprinkling wagons
drink pure water and stop eating dust. 

Country air may contain only 200 particles of dust 
per cubic centimeter, while that of large cities may 
run up to 150,000, and in tenement houses as high as 
1,000,000. These particles consist of sand, soot, cot
ton fiber, pollen, fine hair, pulverized excret3. of ani
mals, parts of seeds, bacteria, molds, etc. Most of 
these of course are perfectly harmless, except when 
they are too numerous and irritate the respiratory 
organs or contain the live germs of contagious dis
eases. 

Ou r  modes of ventilation, so far as dust is con
cerned, are as crude as our way of 'chasing the dust 
from one place to another with dusters, instead of 
catching it with damp cloths and damp brooms. The 
only lJUre air is so far above us as to be practically 
out of reach, but some day there will be a trust 
organized to supply dwellings with pure air, as we 
now imagine we enjoy pure water. 

C.  D. ZIMMERMAN. 

Buffalo, N. Y. 
.. . . . .  

Does Water Exti n g uish or Feed a Fire ? 

To the Editor of the SCIENTIFIC AMERICAN :  

I t  seems to me about time that the practice of using 
water in trying to extinguish fire in buildings should 
cease. Why use an element that assists combustion, 
in trying to destroy combustion ? In theory, water 
destroys fire very well, in practice it does not, owing 
of course to the impossibility or reaching the fiame, 
thus feeding the same and adding to the danger. 
What a magnificent chance for inventors to bring ont 
something practical to destroy fire, and also a way to 
apply same, so it  could be used by anyone, and not 
require an expert. F. N. DAVIS. 

[The proposition of our esteemed correspondent is 
interesting,. and if feasible should lead to valuable 
results. We are not able, however, to assent to some 
of the positions of his letter. We are aware that 
there is a popular impression that water thrown upon 
a fire assists the confiagration under certain condi
tions. We, however, are also aware that chemists do 
not consider this to be a fact. Water cannot feed a 
fiame unless it is separated into its constituent gases, 
oxygen and hydrogen. Water is the most ddstructive 
to fire of any liquid which can be commanded in suf
ficient quantities for such a use, since it contains all 
the oxygen it can hold. The question, then, resolves 
itself into this : Can water discharged upon a fire be 
separated into gases so as to feed the fiame ? The 
probabilities are decidedly against this. Wa'ter is 
every day separated into its constituent gases in all 
our cities in t.he making of water gas, as it is called, 
so that the problem of accomplishing this is well 
understood. For the ' beginning of dissociation a tem
perature of 2,200 deg. F. is required.  The dissocia
tion is complete at 4,500 deg. F. It  is very safe to say 
that these temperatures are not possible in the open 
air. The blast furnace will give a temperature of 
3,300 deg. F. In a confined space, as in a water gas 
plant, anthracite coal under a blast of air will pass 
the temperature required for dissociation ; but with 
nothing to prevent the escape of the steam there is 
no reason to suppose that it can be made hot enough 
to dissociate it, and so there is no reason to believe 
that any open-air conflagration was ever fed by play
ing water upon it. 

The only substance besides water to be used for 
putting out a fire is carbon dioxide, a gas most effi
cient for this purpose. It is the basis of all chemical 
fire extinguishers. The difficulty in its use is to placA 
it where alone it can be of service, at the very base of 
the fiame. The strong ascending currents of hot aIr 
divert the stream of carbonic acid gas, and it does 

not easily &ccomplish its object.-ED.] 
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SuggelOtlolls Regardlng the IU:et ric System. 

To the Editor of the SCIENTIFIC AMERICAN : 

The objection to the metric system of measurement 
for common use, is that its subdivisions are odd and 
do not give the even or binary divisions of quarters, 
eighths, sixteenths, etc. The division of the centi
meter into ten equal millimeters is for many pur
poses entirely unsuitable. 

It is precisely similar to our subsidiary coins. In 
strict adherence to the decimal system, the next de
nomination below the dollar is the dime ; but if we 
had no intermediate coins, we should find the decimal 
system of currency very inconvenient for practical 
purposes. The half and quarter dollar coins are very 
necessary ; and although they are entirely foreign to 
tbe decimal system, their use detracts nothing what
ever from it. 

The metric system possesses all the advantages of 
our decimal system of currency ; but in order to make 
it available for general use, it should be modified in 
the same way ; that is , to divide the centimeter into 
halves, quarters, eighths, etc., same as we now divide 
the inch . The 1-3 2 centimeter is a little smaller than 
our 1-64 inch. This subdivision of the centimeter 
will correspond with the halves, quarters, etc., of the 
decimeter, and also of the meter. 

For some uses, the millimeter divisions are neces
sB,ry, and rules should be made with the binary divi
sions of the centimeter on one side or edge, and the 
millimeter on the other. Rules three and six deci
meters long would be nearly the same length as our 
one and two foot rules respectively. 

This slight modification would make the metric 
scale as convenient and acceptable as our foot rule, 
while retaining all the advantages of the metric sys-
tem. LEVI ORSER. 

Galveston, Tex., March 19, 1903. 

. . . ' . 
Tile D uodecimal SYlOte m .  

To the Editor of the SCIE:":TIFlC AlVlEIUCAN : 
Regarding the suggested "duodecimalization" of our 

arithmetic and weights and measures proposed by Mr. 
Reeves, I wish to state that few practical men have 
ever been guilty of proposing to substitute a duo
decimal system of weights and measures without a 
similar change in our arithmetic. The inconvenience 
in calculation would be very great, and no compen
sating advar.tages would be felt unless our arithmetic 
were changed. To abandon our decimal system of 
arithmetic would be as impracticable as to adopt 
Yolapek. Our decimal arithmetic is llke our language, 
a universal inheritance of the race ; and the metric 
'.;ystem is the further extension of the decimal plan 
already applied to our arithmetic and our coinage. 
The metric system is evolutionary ; a duodecimal sys
tem would be revolutionary. 

James Watt, the inventor of the steam engine, pro
posed the decimal division of the pound ; Thomas 
Jefferson suggested a decimal system of weights and 
measures ; John Quincy Adams favored the decimal 
base. Abbe Gabriel Mouton ( in 1670 ) first proposed a 
universal decimal system. Note that all the proposals 
of the great practical m,etrologists have been for the 
decimal system, The unanimity of this point resulted 
in the establishment of the metric system, conforming 
to our arithmetic and our coinage. This system in
volves neither the introduction of strange numerical 
symbols nor the readjustment of our arithmetic as 
would a duodecimal system. The adoption of a duo
decimal system would multiply the inconvenience of 
learning weights and measures, whereas the metric 
system would simplify it, because no special arithme
tic is required, and our computations are cut short 
about fifty per cent, and our arithmetics could be re
duced to two-thirds their present size by omitting the 
present sets of tables. 

When we have a duodecimal arithmetic, it will be 
time to talk of changing our coinage, and our arith
metic, and our weights and measures to that syst-em. 
The present movement for the adoption of a metric 
system would result in a maximum gain with a mini
mum of inconvenience. The simplicity of a single 
ratio in all commercial calculations, accounts, meas
ures, and numbers is so obvious as to appeal to every 
one who thinks. Lord Kelvin states that instead of 
involving conflTSion during the transition, the reverse 
happened in his own establishment ; that the adoption 
of the decimal system was a convenience from the 
very first. 

Our country has been very slow in accepting the 
metric system, largely through ignorance of the metric 
system, but partly because of the inconvenience of 
making the change. Surely it would be folly to expect 
tltat we would accept a reform which is a hundred
fold more sweeping, and the results of which are doubt
ful. Why not accept first a reform the practical value 
of which has been tested in all civilized countries, and 
proven beyond doubt by the forty nations who have 
already adopted the metric system ? 

January 21, 1903. N. Y. HUBBARD. 
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THE MOST POWERFUL EXPRESS PASSENGER 

LOCOMOTIVE, 
The SCIENTIFIC A1I1ERICAN has duly illustrated and 

d!'scribe.d, from time to time, the most powerful pas
senger locomotive as each engine, which was qualified 
to bear this title, has made its appearance. At pres
ent the largest and most powerful express engine in 
existence is the one shown in the accompanying illus
tration, which has just been built by the Baldwin Loco
motive Works for the Chicago & Alton Railway, This 
and a sister engine have been built especially for the 
heavy passenger ex
cursion trains which 
will be run in connec
tion with the St. Louis 
Exposition. 

Scientific American 
A NEW ELECTRICAL FIRE ENGINE. 

BY A, FlIEDERlCK COLLINS, 

In view of the fact that electricity has invaded the 
domain of every art, science, and industry, it seems 
not a little strange that the electric fire engine has 
but recently been invented. At Rouen, France, not 
long since, some public tests of this type of engine 
were m ade, and it  proved so eminently satis
factory that this continental mUnicipality at once 
adopted it. 

This new system of fire extinguishers offers among 

With a view to de
termining the best 
type of engine for this 
particular service, the 
C h i c a g o & A l t o n  
Railway borrowed and 
tested some of the 
most powerful passen
ger engines in the 
United States. They 
found that, big as 
some of these were, 
they were still not 
equal to the heavy ex
actions of the propos
ed service, and accord
ingly a design of an THE MOST POWERFUL EXPRESS PASSENGER LOCOMOTIVE. 

APRIL Ii, 1903, 

to a distanee of 1,320 feet from the point at which 
electrical connection is made. 

The total weight of the complete apparatus is 2,288 
pounds, including that of the two firemen seated on the 
engine, against 9,760 pounds of a standard La France 
steam fire engine, such as is called for by the specili
cations of the Borough of Manhattan (New York city ) ; 
of course an allowance must be made for the differ
ence in horse power between the Rouen electric fire 
engine and the Manhattan steam engine, since the 
former is only eight horse power and the latter is 

twenty-two horse pow
er, but the ratio of in
crease in weight per 
horse power is very 
small in the electric 
fire engine. 

The dimensions of 
the one under consid
eration are as follows : 
length, 3 feet, 3 %  
inches ; width, 1 foot 
8 inches ; height, 1 
foot, 3 inches. Com
pared with these fig
ures, the dimensions 
of a steam fire engine 
seem abnormally large, 
viz. : the boiler is 64 
inches in height, and 
30 inches in diameter. 

With water under 
ordinary pressure from 

engine heavier and C,ylinders, 22 x 2H-inch ; driving wheels, SO-mch ; heating surface, 4,078 square feet ; weight, 219,Il00 poUDds. a hydrant, a stream 
more powerful than 
any of its kind in existence was drawn up. Hence, 
it will be seen that the raison d'etre of these en
ormous engines, so far from being any foolish de
sire to build the biggest engines in the world, is to be 
found in the extraordinary exigencies of the traffic 
which the road will have to handle when the Exposi
tion opens. 

The duty of these engines will be to haul trains 
made up of twelve passenger cars, and weighing about 
600 tons exclusive of passengers and baggage. Such 
a t rain will accommodate 760 people, whose aggregate 
weight would not be less than 57 tons, and estimating 
their baggage at 15 tons, the total weight of the train 
behind the engine will be 675  tons. Such a train will  
have to be hauled 110 % miles in two and one-half 
hours, making two stops and three slowdowns for 
rai lway crossings. This will reduce the actual run
ning time to two hours and twenty-four minutes, and 
necessitate an average running speed of 46 miles per 
hour. 

The most powerful locomotive used in the prelimin
ary test was a Prairie type engine, with six-coupled 
wheels, 20% x 28-inch cylinders, 80-inch drivers, 
33,043 square feet of heating surface, and 34 ,99U 
pounds tractive power. From the results o btained it 
was decided that to do the work an engine fifteen 
per cent more powerful than this was needed, and 
accordingly the present mam
moth locomotives were built. 
The cylinders are 22 inches in di
ameter by 28 inches stroke ; the 
driving wheels are 80 inches in 
diameter, and the working steam 
pressure is 220 pounds to the 
square inch. The engine is car
ried on twelve wheels, a forward 
truck, six connected driving 
wheels, and a trailer beneath the 
firebux. The total weight on thc 
driving wheels is 141,700 pounds. 
On the front truck the weight 
is 36,300 pounds, and on the 
trailing wheels 41,500 pounds, 
the total weight of engine be
ing 219,500 pounds, and the total 
weight of the engine and tender 
is about 374,000 pounds. The 
tender, which has a capacity of 
8,400 gallons of water and 9 tons 
of coal, is the largest yet built 
by the Baldwin Company. The 
boiler is of the straight type and 
70 inches in diameter, with 3 28 
2%-inch tubes 20 feet in length. 
The firebox is 9 feet long by 6 
feet wide, 6 feet deep at the 
front, and 5 feet, 4 inches deep 
at the back. There are 202 square feet of heating sur
face in the firebox, 3,848 square feet in the tu bes, and 
28 square feet in the firebrick tubes, making a total of 
4,078 square feet of heating surface, or 500 square feet 
more than the New York Central express engines pos
sess. The grate area is 54 square feet. A remarkable 
feature, which in itself is illustrative of the great size 
of these engines, is the smokebox, which is no less than 
8 feet, 5 inches in length. The tractive effort is 31,600 
pounds ; that is, if the tender drawbar were attached to ' 

a dynamometer� it would register over 15 tODS. 

others the following advantages : ( a )  i n  three or  
four minutes after reaching a fire it is  ready to oper
ate ; ( b )  it is extremely light and therefore good time 
may be made ; ( c )  no coal or fire or water is required 
for raising steam ; ( d )  there is an absence of noise, 
cinderS, heat, smoke, etc ; ( e )  there is no boiler to clean 
and no danger from explosion ; ( f )  it is less expensive 
in its initial cost than the steam fire engine and is 
cheaper to maintain ; and ( g )  it  requires practically 
no attention when in operation. 

The first electric fire engine constructed at Rouen 
is shown in the accompanying engraving and consists 
of an eight horse power electric motor coupled direct 
to a pump, both of which are on the same plane ; the 
motor makes about 2,000 revolutions per minute and is 
wound for a 5 25-volt direct current. 

When the electric fire engine is in action, the cur
rent is tapped by means of a movable bamboo perch, 
one end of which is fastened to the truck carrying 
the equipment and the opposite end is simply poised 
OIL one of the overhead trolley wi res, or at night con
tact may be made with the electric lighting cables. 

The feed wire is rolled on a reel above the motor, 
as shown ; the circuit is  completed by a similarly 
arranged wire wound on an adjacent reel ; the free · 
end of this wire terminates in a block of cast-iron 
placed on one of the rail s of the street railway tracks. 

AN ELECTRIC FIRE ENGINE. 

These are the principal parts of the equipment, but 
there are some other necessary devices including a 
general interrupter, two circuit breakers, a reversing 
commutator and other accessories. The apparatus com
plete is arranged on a two-wheel ed.  one-horse cart. 

The hose is carried on a separate cart coupled to 
the electric fire engine, and the reel carries 660 feet of 
hose. The reels upon which the conducting wires are 
wound carry approximately 660 feet of rubber-insulated 
wire, so that connection may be effected without diffi
culty, and it is obvious that water can be prOjected 

was forced to a height 
of 145 . feet, whereas the normal hydrant pres
sure would have projected the water to a height 
of only 49 feet. In the electric fire engine a cen
trifugal pump is employed ; the diameter of the 
nozzle, which ejected 77 gallons of water per minute, 
was 7-1 0  of an inch ; the diameter of the hose was 
1% inches. 

To improve the electric fire engine by operating not 
only the pumps but the traction as well by electric 
motors would seem but a short step. This would do 
away, not only with the steam engine, but the horse 
as well .  Capt. John Kenlon, of engine 7 2, Manhat
tan, offered a valuable suggestion when he said to the 
writer, recently, that municipalities in giving franchises 
to street railway and electric l ight companies should 
stipulate in the contract that leads should be run 
from their circuits to every fire plug on the route. 
Then electric fire engines could be adopted, the pumps 
of which could be operated by merely slipping a 
spring jack into contact with the leads terminating 
in some portion of the fire plug, while the traction 
could be obtained by means of a motor and storage bat
tery, just as with automobile trucks. 

One of the most troublesome duties attendant upon 
a steam fire engine is that of supplying it with coal. 
If  the fire is of longer duration than thirty minutes, 
coal must be had from some supply depot, and this 

is not only often difficult to ob
tain but it is very expensive as 
well. This, with the cost of 
feeding the three horses requir
ed to draw the heavy engine, is 
excessive, and can be reduced 
nearly three-fourths when the 
electric fire engine takes the 
place of the steam engine. 

In this age of electricity there 
is no doubt but that the new 
electric method will speedily 
supplant the old steam en
gine system ; just as the steam 
fire engine took the place of the 
older hand pump. 

• • •  

After prolonged negotiations 
the British Postal Department 
has sanctioned the connection of 
Marconi's wireless telegraph sta
tion at Poldhu, Cornwall, with 
the nearest postal telegraph sta
tion, so that now continuou s  
communication is  possible be
tween the Marconi and State 
systems. The government had 
previously offered the Marconi 
company a private wire from 

Poldhu to London, but this was insufficient, as 
with the development of the system it will be neces
sary to have telegraph wires communicating between 
the wireless stations and various Important provincial 
centers .  This is the first official recognition by the 
British postoffice of Marconi's invention, and it is an
ticipated that this concession will in a short time be 
extended so as to provide the wireless telegraph system 
with the same advantages already accruing to the 
cable companies in the transmission of messages from 
LondoD to CaDada and this country. 

© 1903 SCIENTIFIC AMERICAN, INC.
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The L ate"t A bout the Edll!lon Hattery. 

The long delay in the appearance upon the market 
of the widely heralded Edison storage battery has 
given many persons an impression that in the develop
ment of the invention Mr. Edison ran up against some 
"snags."  What the difficulties met with have been 
has sq far remained dark, but some recent utterances 
of the inventor and a number of recently issued 
patents throw some light on this subject. 

In the first place, the nominal capacity has been re
duced from that given in the first description of the 
new cell by Dr. Kennelly before the American Institute 
of Electrical Engineers about two years ago, and with 
the present rating the Edison battery is hardly equal 
to the best lead batteries as regards specific capacity. 
As the amount of energy which a certain quantity of 
the active material is capable of storing is invariable, 
it must be inferred that it was found expedient to 
reduce the proportion of active material to the total 
weight of the cell. This inference is confirmed by one 
of the patents referred to, in which it is stated that. 
the oxidizable element of the cell swells considerably 
during the proce:.;s of charging, resulting in the bulg
ing out of the walls of the sheet steel pockets which 
retain the active material . This necessitated a greater 
space between adjacent plates, which space had to be 
tilled with electrolyte, thus adding to the weight. Pos
sibly the same action necessitated heavier retaining 
walls. The present invention aims to overcome this 
difficulty, but it evidently accomplishes the object only 
in part, for, although it may not be necessary to space 
the plates as widely with concave pocket walls as with 
straight walls, the concave walled pockets will hold 
less active material, which would seem to reduce the 
capacity. 

The subject of the other patent is a new admixture 
of conducting material for the active material . Origin
ally fine flake graphite was used for this purpose. It 
is now proposed to mix the finely divided iron with 
mercury and copper, which is claimed to have the 
same effect on the conductivity of the active material 
as the graphite, and in addition keeps up the voltage 
toward the end of the discharge.-The Horseless Age. 

.. t • • •  

Ne,v Statl8tlCI!I of the Weight of tbe H u man 
Brai ll. 

Prof. Marchand, of Marburg, publishes the statis
tics of the largest number of brain weights so far 
collected. His analysis includes 1 ,169 cases. The av
erage weight of the brain at the birth of a male child,  
according to Prof. Marchand, is 360 grammes ; of 
that of a female child 353 grammes. He concludes 
t.hat the lesser weight of a woman's brain is not alone 
dependent on her smaller stature, for a comparison 
of both sexes of the same height shows that the male 
brain is invariably heavier. In a growing child, until 
it reaches a height of 70 centimeters, the brain weight 
increases proportionately with the body length, re
gardless of age or sex. After this the male brain be· 
gins to out· 
strip the fe
rn a I e. The 
m a x i m u m 
weight is at
tained a b o  u t 
t h e  twentieth 
year, at which 
age that of the 
male averages 
a b o  u t 1, 4 0 0  
grammes. The 
female m a x i
mum is usual
ly l' e a c h e d 
about the sev
enteenth year, 
when the aver
age is 1,275 
grammes. 

--...-

The Wrlter_ 

Scientific American 
THE JAQUET-DROZ ANDROIDS. 

The famous Jaquet-Droz automatons, created in the 
eighteenth century by a father and son of that name, 
may have been heard of but probably have n ever been 
seen by or described to few, if any, of our readers. 

Int�rior Mechanism of the W riter. 

We give, therefore, in this issue, a brief general de
scription of the mechanism of one of the androids, 
which description we have succeeded in obtaining 
from their present owner, Mr. Henri Martin, of 
Dresden, Germany. In the current issue of the SuP
PLEMENT will be found a more general description 
of the androids and of the wonderful feats they per
formed. 

The mechanism, as shown in the cut, is that of the 

The MUBician. 'l'b.e DraugLIsUlun. 

301 
"Writer," built by Jaquet-Droz the elder. The engrav· 
ing presents a view of the same when the automaton 
is opened at the back. It is actuated by two move
ments, an upper one and a lower one. The latter con
stitutes, as it were, the thinking element, inasmuch 
as it makes the desired letters and all the necessary 
preparations, whereupon the upper movement executes 
the letters proper. Both movements are connected 
in such a manner that they never operate simulta
neously, but that one arrests the other, if it is to act 
itself. 

The barrel, B, of the upper movement is connected 
with the fusee, .0, by means of a chain, in such a way 
that, during the winding, the chain unwinds from the 
former onto the fusee, thus tightening the spring in 
the drum and causing the movement to start. The 
motion of the barrel, B, is transmitted by means of 
the gear wheel, E, mounted upon the axle, b, of the 
letter cylinder, A. At G. is the regulator, a fly, which 
is governed by special stops. From this fly a stop 
extends downward to the fly of the lower movement 
in such a manner that when the upper one is free, the 
lower one is arrested, and vice versa. 

We will next consider the mechanism of the lower 
movement. On the arbor, 1. is mounted the letter disk 
M. consisting of three annular plates connected to 
each other. Of these plates only the exterior one is 
visible. The one situated next to this is toothed, 
while the third one has recesses for the inclined planes. 
The movement of the disks is simultaneous. The 
pitch of the inclined planes governs the height to 
which the driving cam, P, is lifted for each letter, and 
is, therefore, different in each case. 

The cam, P, is attached to the lever, P'. At the end 
of P' is the arm, R, to which a double chain is made 
fast. This chain is led over the pulley, 1 ,  and around 
the arbor, I, in such a way that it and a similar chain, 
coming from the other side, cause the loose arbor, 1. 
to revolve according as the lever, P', with its cam P, 
is lifted by means of the inclined planes. From this 
it follows that 1 must make a small or l arge portion 
of a whole revolution with each letter. The regulation 
of these revolutions is accomplished by the teeth, T, 
around the edge of disk, M. each pair of which cor
responds to a letter or punctuation mark. 

Let us now turn to the upper movement. This causes, 
when the lower one stops, a complete revolution of 
the wheel, E. With this wheel are connected the three 
rods, a, b. c, so that b turns on its axis when E revolves. 
On b are mounted 120 eccentric disks, which are main
tained in their position by the rods a and c, in such 
a manner that the whole eccentric column may be 
moved up and down on the rods, a, b, c, but at the 
same time fonows the revolution of the rod b,  on its 
axis. Each of these disks is specially shaped for a let
ter corresponding to it. The three levers, H, K, L, bear 
upon these disks and transmit the motion obtained from 
them to the right arm and hand. Their motion is a 
four·fold one : ( 1 )  horizontal. moving forward and 
backward ; ( 2 )  horir.ontal . moving right and left ; ( 3 )  

oblique a n d  
a I s o  arched, 
resulting from 
a combination 
of the first 
two ; and (4 ) 
v e r t i cal mo
t i o n .  T h e  
shapes of the 
eccentrics have 
been determin
ed by laborious 
trials. F r o m 
the above it 
will be seen 
t h a t  t h r e e  
disks are ne
c e s s a r y  t o  
trace one let
ter. D u r i  n g 
one l' e v 0 I u 
tion the three 
levers w 0 l' It 
simultaneously 
or interrupted
Iy as the eccen-
t r i c s  
t h e m. 

direct 
T h e  

A new grav
ing dock is to 
be built at Bel
fast, Ireland, 
ai' a cost of $1.-
500,000. It will 
be 750 feet 
long, 96  feet 
wide at the en
trance, and 100 
feet wide at 
the b o t  t o m .  
The depth will 
be 3 2  feet from 
the blocks to 
ordinary high
w a t e  r level, 
and some 4 
feet 6 iriches 
will be allowed 
for the blocks. THE AUTOJ[ATON8 01' .JA'lUET.DROZ EXHIBITED AT TKE (JOURT 01' LOUIS XV.-FroUl 80Il old lithograph. 

eccentrics are, 
b e  c a u s e  of 
their conner· 
tion with the 
crank, througn 
t h e  inclined 
planes, and be
cause of their 
perfect adjust
ment, lifted so 
:lccurately i n 
line with the 
t h l' e e levers 
that the latter, 
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set in jewels, give as a result the desired char
acter. 

The writing android can write any sentence, but the 
proper changes must first be made in the disk M, which 
requires about two hours' work. The actual penning 
of the sentence of about 40 letters, no matter what 
text, is accomplished by the android in three or four 
minutes. 

The "Writer" dips the pen in the ink, squirts out 
the superfluous ink, moves its head and eyes, distin
guishes between the down strokes and hair strokes 
in the letters, and forms them nicely rounded. 

The mechanism of the "Draughtsman" is con
structed on the same plan, but naturally he draws only 
certain things, When exhibited before Louis XV., of 
France, he drew the King's portrait, adorned with a 
laurel wreath, a gallantry which so impressed the 
King that he decorated Droz with an order. Shown 
at the British Court, the "Draughtsman" astonished 
the royal audience by sketching the portraits of George 
III . ,  and his wife, Charlotte, on the same piece of 
paper. He also draws a small dog, under which he 
writes the words "Mon Toutou," and a picture of 
Cupid seated in a triumphal carriage drawn by a but
terfly. All these objects the l ittle android sketches 
with the ease of a live person. Now and then, when 
his drawing has advanced somewhat, he holds the 
pencil aside, inspects his work at a distance, moving 
his head and eyes, blows the graphite dust from the 
paper, and then resumes his work, doing the shading 
etc. ,  perfectly. 

With the "Pianist" we also find the eccentric sys
tem. The android, apparently a young girl, twelve or 
thirteen years of age, is  seated at the "Clavinos" '-a 
spinet· like instrument-and plays entirely by the pres
sure of the fingers, which is essential ; hence it is  not 
in itself a music box. It,  too, plays only certain pieces. 
The mechanism in this android also regulates the 
movements of the body, such as a graceful bow, motion 
of the head and eyes, heaving of the chest in breath
ing, etc. 

The "Draughtsman" and the "Musician" were con
structed by Jaquet-Droz, the younger. 

The history of the three androids is. an interesting 
one. Accompanied by an English impresario, Jaquet
Droz, the younger, also showed the androids in Spain. 
The Spanish King evinced great interest in them, 
and received the artist with marked attention. But 
the populace, bigoted and superstitious, did not take 
kindly to the androids. Jaquet-Droz was thrown in 
the Inquisition dungeon, and although he was soon set 
free, his British manager, who had caused all the 
trcuble by representing the matter in a supernatural 
light, claimed the automatons as his property. Jaquet
Droz returned to Switzerland, thoroughly disgusted.. 
A French nobleman bought the androids, but could not. 
make them work, and for many years they stood in the 
castle of Mattignon, near Bayonne, because the owner 
had died on a voyage to America, and no 
one knew of them. After changing hands 
various times they came into the possession 
of the family of the present owner, where 
they have remained for the last one hundred 
years. They are in as good condition as 
they were when created by their makers one 
hundred and fifty years ago. 

Despite the high development of the me
chanical arts, these androids have not been 
equaled up to the present time. They are 
unique, and art experts have estimated their 
value at 150,000 marks ( $38,000 ) _  

•• • 
APPARATUS FOR DISCHARGING BILGE 

WATER FROM SHIPS. 
The accompanying engravings show a 

simple apparatus whereby the foul water 
which collects in the bilge of a ship may be 
easily and effectually discharged. The ap
paratus is the invention of Mr. Joseph R.  
Jobin, care of L. E. Meyer, 302 Chestnut 
Street, St. Louis. Mo. As illustrated, the 
water is discharged through a chamber 
formed by a casing let into the bottom of 
the hull of the vessel . This casing is pro
vided with a spout or discharge tube pro
jecting rearwardly and lying flush with the 
face of the hull . The upper wall of the 
casing is provided with an opening communi
cating with the hold of the vessel, but is 

Scientific American 
ber. Water will then quickly flow into the vessel . 
The simplicity of the whole apparatus is readily ap
parent. It requires no attention, since it comprises no 
moving parts to get out of order. I t  will be noted 
that the valve W has a very strong construction, 
whereby it may be firmly seated to prevent leakage. 

• • • 
!Vova G e m l norum Before I t .  Dl.eovery. 

On March 27,  1903, a cable message was ' received 
from Prof. Kreutz, of Kiel, stating that an object 
which · was probably a new star, but was possibly a 
variable, had been discovered by Prof. Turner. Also, 
that on March 16 it was of the magnitude 8 .0 ,  whi�e 
on February 16,  it had not been seen ( presumably on 
a photograph ) .  Its apparent place was R. A. 6h. 37m. 
48s. ,  Dec.  + 30  deg.  3 min. The grant from the . Car-

Sketch of Cupid Drawn by a Butterfly. 

King George III. and Queen Charlotte, as Sketched by the 
Draughtsman in Their Presence in 1 114. 

DRAWINGS MADE BY THE JAQUET-DROZ ABTIST 
ANDROID. 

negie Institution permitted an examination to be made 
of the early photographs of the Henry Draper Memor
ial, and furnished the history of this object from its 
first appearance to the present time. ' An excellent 
photograph of the region, taken 1903,  March Id. 15h. 
3m.,  G.M.T .. , showed stars of the magnitude 11 .9 ,  but 
no trace of the Nova was visible. A similar result 
was found from sixty-seven plates, the first taken 
March 3 ,  1890, the last on February 28, 1903,  although 
nearly all of these plates showed stars fainter than 
the twelfth magnitude. One or more of these photo
graphs were taken on each intermediate year. It did 
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of the Nova. The image is on the very edge of the 
plate, and accordingly was compared with fifteen other 
stars at about the same distance from the center of 
the plate. The Nova was compared twice with each 
star by each observer. The value of the grade was 
much larger than usual, and equaled 0 .21  and 0.33 for 
the two observers. The mean result for all was 
magnitude 5.08,  with an average deviation, for the 
separate stars, of ± 0 .26 .  

The evening of March 27 was cloudy and also the 
early part of March 28. One plate, however, taken on 
the latter date gave the magnitude, 8 .34 .  Several 
photographs were taken on March 29, 31, and April 
I, and gave the mean magnitudes, 8 .24 ,  8 .24 ,  and 8 .25 .  
It is probable that the fainter stars are really fainter 
than these magnitudes indicate, but the latter will 
serve to determine the relative changes in the Nova 
as it grows fainter, and thus render the results of dif
ferent observers comparable. All the magnitudes can 
later be reduced to an absolute scale. They also serve 
to compare the faintest stars shown on early plates. 
Thus, the photograph taken March I, 1903,  shows star 
t, and also stars at least a tenth of a magnitude 
fainter. Star u does not appear. Hence this plate 
shows stars of the magnitude 11.9 and brighter. 

A plate taken March 25 is of interest since it was 
taken with an objective prism, and accordingly shows 
the spectra of the Nova and of the adjacent stars. 
Six bright lines are shown in the spectrum of the 
Nova, whose deSignations. assumed wave-lengths, and 
intenSities, call ing the intensity of the line Hy, 10, are 
as follows : B�, 38�9. 1 ; Be. 3970, 3 ;  Bo, 4102 ,  8 ;  By, 
4341 ; 10-, 4643, 1 1 ; Hfl, 486�, 9. From this it ap
pears that the spectrum resembles that of Nova 
Sagittarii on April 19 ,  1898.  No dark lines are visible, 
but this is perhaps owing to the small dispersion. 

The same lines, and having nearly the same intensi
ties, appeared on similar photographs taken on March 
29, 31, and April 1 .  They also showed the additional 
nebula line, 5003,  which has the intensity 2 or 3, and 
is certainly brighter than H�. This line does not ap
pear on the plate taken March 25, and indicates the 
first step in the change into a gaseous nebula. Three 
additional bright lines were detected in the later photo
graphs, whose estimated wave lengths are about 4176, 
4240, and 4462. 

In the other new stars the appearance of line 5003 
was followed by the diminution in intensity of the 
line H fJ, and the appearance and rapid increase in 
the nebula line, near Ht;, which finally became the 
strongest line in the spectrum. 

A most important question in connection with the 
appearance of new stars is, whether such objects can 
come and go without detection by astronomers. Since 
the Henry Draper Memorial was established, nine 
new stars have been discovered. Six of them, Nova 
Persei No. I, Nova Normae, Nova Carinae No. 2,  Nova 
Centauri, Nova Sagittarii, and Nova Aquilae, were 

found in the regular examination of the 
Draper Memorial photographs, and probably 
all of them wculd otherwise have escaped 
detection. Two, Nova Aurigae and Nova 
Persei NO. 2,  were bright, and were found 
visually by Dr. Anderson. The first of these 
might have escaped detection here, although 
numerous early charts were obtained which 
showed that it was visible to the naked eye 
during seven weeks before its discovery. 
The spectrum of Turner's Nova is so con
spicuous iOn the plate taken on March 25, 
that when this plate was developed and ex
amined it would doubtless have been found 
on it here, but for the prompt discovery and 
announcement by Prof. Turner. 

EDWARD C. PICKERING. 

Harvard Col lege Observatory. 
.. I e  • ., 

normally closed by a valve W. A steam pipe APPARATUS FOR DISCHARGING BILGE WATER FROII-. SHIPS. 

The steady development of the coastwise 
passenger trade of the United States ·is 
shown by the steady growth of the various 
fleets that run between the leading ports of 
the country. This is particularly noticeable 
in the Southern trade and that to the West 
Indies. During the present month a new 
American-built passenger steamer the "Mon
roe" will take her place on the daily service 
of the Old Dominion Line between New 
York and Norfolk. She is a steel ship 366 
feet in length and 46 feet i n  beam. She is 
driven by triple-expansion engines of 4,500 
horse power at a speed of 16 knots per hour, S enters the chamber at a pOint to the rear 

of this valve. A jet tube is coupled to the end of the not therefore seem necessary to examine the other and has accommodations for 150 first-class and 76 sec-
steam pipe, and projects into the discharge pipe. 

To discharge the bilge water from the ve.ssel, steam 
is flrst admi tted to the jet tube, and then the valve W 
is opened. The steam in escaping from the jet tube 
creates a vacuum in the discharge pipe and chamber. 
This causes the water in the hold to be sucked out 
into the chamber, and pass out with the steam through 
the discharge pipe. If it be desired to scuttle the 
ship,  this can be easily done by opening the bilge· 
water valve without admitting steam to the cham-

early plates of this region, a hundred or more in num
ber. A plate, taken 1903,  March 2d. 13h. 19m., showed 
stars of the ninth magnitude, but no trace of the 
Nova. The evenings of March 3, 4 ,  and 5,  were cloudy, 
but on a plate, taken March 6d.  14h. 28m., an object of 
the magnitude 5 .08 appears in the given place. Plates 
bken on several later nights showed that . the magni
tude was gradually diminishing. 

The photograph of March G has especial value Since 
so far as is known, it contains the 11rst photograph 

ond-class passengers. 
• • • •  

France is no longer the only source for the supply 
of absinthe. In some sections of Wisconsin the liqueur 
is distilled not only for American consumption, but 
also for expor.t to Europe. 

• • • • • 
The Braun system of wireless telegraphy has been 

Clll ccessfully tested · in holding communication between 

stations and moving trains. 
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Neu' Germ a n  HI�h-SI.eed Train •• A CENT URY PLANT IN BLOOM. Gate Park, San Francisco, the sandy soil is  specially 

favorable to the agave, of which there are about 
twenty species in various stages of existence. 'When 
the plant begins to bloom, it throws up a single stalk, 
from which the tassel-like flowers sprout forth on 
either side. The great flower-stalk draws all the sap 
and vigor from the broad leaves of the plant, which, 
after it has reached its perfection, droops and dies. 
But at the base of the fleshy, glossY, dark-green 
leaves are found little suckers, each with a root, 
which, when planted, at once begins to grow. Though 
a century plant in flower is not a very uncommon 
sight in California, it is sufficiently so to attract con
siderable attention ; while to most Europeans it is 
a very rare and wonderful occurrence. The accomp
anying photograph was taken by Charles Weidner, of 
San Francisco, and was sent by Mr. Arthur Inkersley, 
of the same city. 

It  has been decided to increase the speed of the trains 
of the Prussian State Railroads running between 
Hamburg, Hanover, and Berlin. This . decision is the 
(lutcome of the experiments with the high-speed electric 
locomotives upon the Berlin-Zossen military rail
road. The new high-speed trains are to be propelled 
by steam, as the Berlin-Zossen experiments proved that 
heavy electrical 'trains exercised a great wear and tear 
upon the rails. All the leading locomotive builders 
were invited by the State to submit designs and speci
fications for high-speed steam locomotives. Of the 
competitive designs submitted, five have been selected, 
an d the firms who prepared these respective projects 
have again been requested to study further the prob
lem, and to submit fresh designs for steam locomo
tives capable of attaining a speed of 100 miles per 
hour with a light load, and 90  miles an hour in ordin
ary traffic. The five locomotives to be built for the 
purpose will be submitted to exacting and exhaustive 
tests to ascertain precisely to what extent they coin
cide with the State's requirements in the direction 
of high speed. The construction of these new engines 
w ill mark an important development in railroad transit 
in Germany. Simultaneousl.y the electric firms are 
endeavoring to overcome the objections, and to elimin
ate the inherent defects, which characterized the electric 
locomotives in the Berlin-Zossen tests, so that very 
keen competition is now rife between the steam and 
electric locomotive builders, and some interesting 
comparative data relative to the two systems of train 
propulsion will soon be available. 

BY ARTHUR n.xICRSLICl'_ 
The "century plant" was so named because of the 

popular idea that it blooms only once in a hundred 
years. It need hardly be said that this idea ( like 
most popular ones ) is erroneous. In the genial clim
ate of California the plant blooms in from fifteen to 
twenty years, but in colder climates from forty to 
fifty years may be necessary to bring it to maturity. 
The botanical name of the plant is Agave Americana 
variegata, and was given to it because of its splendid 
appearance. The agave is a native of Northern Mex
ico, where it is named the maguey, and furnishes 
pulque, the nation ,,) nr ink of Mexico. In Golden 

------�.�,�.,�.------

The high-speed steam railway competition, which 
was inaugurated about a year ago by the German So
ciety of Mechanical Engineers, has resulted in no 
prizes being awarded ; only five of the plans submitted 
being given honorable mention. I t  is now under con
sideration to submit a closed competition between the 
five more successful engineers under specifications of 
a more practical nature. In last year's competi
tion it was specified that the steam locomotives were 
to be designed to be powerful enough, and to be capa
ble, with the cars, of withstanding the high speed of 
90 miles per hour, a train speed which has been thor
oughly demonstrated both here and abroad to be far 
beyond the limits of possibility imposed by tne track 
and road-bed conditions of the best railway lines. 

• • 

. l e . •  
'J'he C Ul'ren t  Su pplement. 

In the current SUPPLEMENT, No. 1424,  will be found 
the usual number of articles on widely different scien
tific and industrial topics. The London correspondent 
of the SCIENTIFIC AMERICAN concludes his instructive 
account of the use of motors in agriculture. The 
description of the Jaquet-Droz automatons, to be found 
ill this issue, is supplemented by a sketch of the two 
Jaquet-Droz and an account of the wonderful per
formance of their androids. A method of refining 
gold by electrolysis and the use of the accumulators 
of electric vehicles for lighting houses, are electrical 
subjects that should prove of interest. Mr. Cyril 
Davenport dwells on the history of finger rings. Mr. 
Carl Hering discu sses the "Latest and Best Value of 
the Mechanical Equivalent of Heat." The "Evolution 
of the Pianoforte," is traced by Mr. Randolph l. 
Geare in an article, very elaborately illustrated by 
photographs of old instruments. Alfred Russel Wal
lace's striking theory of man's place in the universe is 
criticised by E.  Walter Maunder. The results of a 
naval inquiry as to which is the most powerful armor
clad afloat are given in an analytical article. 

. .  ' .  

It  is announced that Stanley Spencer will possibly 
enter for the St. Louis airship contest. A FLOWERING . CENTURY PLANT . 

Another competitor for the $100,000 prize offered in 
the aerial tournament at the 'Vorld's Fair, St. Louis, 
has been announced. Bradford McGregor, of CoviUg
ton, Ky., a designer and mechanical expert, has built 
a model of an airship which he says wm be a success. 
He claims he will travel through the air from Coving
ton to St. Louis to show that his plan of aerial navi
gation is correct. 

RECENTLY PATENTED INVENTIONS. bodies and to a u tomatica l l y  remove the com-
Electrical Devices. p letely-flanged can-bodies from the machine. 

ELECTRIC D I S PLAY- S I G N .--F. M. S HERI- C LUTCII-1\fECHANI S M.--G. A.  E N S IGN, 
DA:-1 and E .  BEHREXDT, New Y ork,  N .  Y. The I 

Defiance,  Ohio.  1\11'.  Ensign has provided by 
Inventors have provided in this invention a this Invention a clutch mechanism of I mproved 
sign, a rranged to display, by the use of elec- design which Is adapted to be readily thrown 
trlc Incandescent lamps, any letter. word, sen- in gea r by the operator whenever deslt'ed, and 
tence, ornament, or other matter appearing arranged to be automatically thrown out of 
either stationary or movable and to a l low the gea r after one revolution Is made by the main 

changing of the display In a very simple man- or driving shaft. 
ner and wi thout disarranging the lamps. C O L  0 R-P R I N T I N  G MAC H I N E .  --G. 

Engineeri ng  Improvements. 

AIR CO:\ll'HESSOR.-B. GASTAL, Pelotas, 
Brazil. The compressor comprises two cylinders 
so arranged that the fa i l  and rise of water 
which occurs al ternately In each serves to ad
mit all' Into the cylinders and then to ex
pel the charge in to a pressure tank. The flow 
of water Into and out of the cylinders i s effect
ed by float valves. 

l\IOTOR.--C. B .  Cox, New York, N. Y. The 
Invention relates to a motor adapted to be 
actuated by vapor produced from a highly 

SCH:-1EIDER, Berlin, Germany. I n  perfecting 
this mechanism the designer p "ovldes a m a
chine for printing oil-cloth, wall  paper, and 
like fabrics, a rranged to permit convenient 
and quick Insertion 01' removal of the p rinting 
or pattern rollers, minute adjustment of the 
rollers and the color-supplies, and to give ac
cess t o  the supplies for cfeanlng, repairing, etc. ,  
thus facilitating a l l  work before, during, and 
after the printing operation. 

D E R R ICK.-C. J .  REISE, Mineral, III. One 
object of the p resent Invention Is to furnish 
means to Impart traveling motion to the p lat
form In a manner to make It turn a complete 

volatile liquid such as ethel'. The gene1'8 tion revolution In one direction 01' the other. An
of the vapor is  assisted by hot water surround- other I s  to simplify the platform-operating me
ing the chamber in which the ether Is  con- ' chanlsm and Increase Its durability by reduc
tained and by hot water pipes p assing there- Ing the number of guide-sheaves and substi
through. tutlng a driving-chain for the cable, the re

Mechanical Devices. 

C H URN.--F. SWALLOW', Miami, Indian Tel'. 
The mechanism invented by M I'. Swailow re
lates to an improvement in churns, and its ob
ject is t o provide one which is  dasher less and 
p erforms the chul'lling p rocess by Imparting 
a wave-like motion to the cream, whe reby this 
material Is rapidly churned and converted Into 
butter with a smail expenditure of power. 

PUNC H I NG MAC H IN E .-W . H .  PARKER, 
Longbranch , N.  J. The idea in this Invention 
Is to provide a coin-operated machine for 
te sting physical strength,  an d  the resu l t  Is a 
new and improved device a l'l'anged to correctly 
show, by means of an Indicator. the force of 
the blow delivered by the operator on the ap-

duced number of sheaves being arranged to 
u t i l ize the service of the chain. 

DRAWING-I<'UAME.-L. J .  WRIGLE Y ,  Law
rence, Mass. Simple means are p rovided here 
in lieu of the usual weights, springs, or levers 
for holding down the roils In machines for 
drawing fiber, and the " e  I s  provi sion for a uto
matically releasing the pressure should sliver 
lap around drawing-rolls or other obstructions 
occur in the fiber. The frame may a l so be used 
in connection with rai lway-heads, sluhbe rs, 
speeders, spinning-frames, and all machines for 
drawing textile slivers by means of roilS, pro
viding for the maximum p ressure to be exerted 
by roil p ressure from below upward against 
bearing blocks. 

PAC K I N G  D E V I C E  FOR D R I LL-RODS OR 
paratus. THE L I KR.--B. St'LFltIDGE, Butte, Mont. In 

MAC H I N E  FOR FLANG I N G  CAN-BO D I E S.  ohtalnlng this Improvement the pi ston-rods of 
--H .  L. GVE:-1TH>]lt .  Chinook, Wash. The im- rock-dr i l l s  are p rovided with more efficient 
p rovement provide d by this Invention relates guide and packing devices. The Invention Is  
to can-making machines, and more particularly speciaily appl icable to rock-d" l i lers such as the 
to a type of specia l  machines employed for Rand 01' the Ingersoll-Sargean t  machines, In 
forming flanges on the end of cylindrica l bod ies which the pistons, the piston-rod, and the drill

of cans used for packing foods. M I'. Guen- chuck are integra l.  
ther has succeeded in p roviding a mechani s m  BACK-SEAM T R I M M E R ,  C. B. CURWI N , 
reliable and effective in opera tion and arranged Jefferson City. Mo. The Invention provides im
t o  successively flange the top and hottom ends IJI'ovemrnts in a ma chine whlrh relates more 
of cylindrica l ,  Qval, square, 01' othe r shaped particularly to a trimmer for severing the 

I 

seam , of a backstay. 'l'he Invention may be 
used In connection with the shoe-lining trim
mer cove " ed by a former patent of MI'. Cor
win, and when so used the same framework, 
gearing and knife may be employed. 

Technological IIn l.ro vements. 

PUOC E S S  O l�  PUOD UC I N G  ST E E L. - P. 
EYEUMAN N ,  Benrath, neal' Dusseldorf, Ger
many. The p rocess for the p roduction of steel 
con sists In heating the liquid pig-Iron in a 
hearth-furnace by the combustion of pOol' 
blast-furnace gas, di recting an a l t'-blast upon 
the metal for effec ting a prelim inary refining, 
and fina lly passing blast-furnace gas through 
the material and burning the same in the fur-
na ce. 

one by one by the workman when nailing them 
on and t o  hold them In such a way that they 
cannot be blown off by the wind. Means are 
provided for raising and lowering the carrier 
al ong the roof as  the work progresses. 

I N SECT-EXTE U M INATOR.--H. H. Bon-
ING, Floral,  A rk. To overcome many objec
tions In apparatus employing steam as the de
stroying agen t,  Mr. Boring has devised and 
cons trllcted an insect exterminator, using a 
water-tank of novel form, having within It a 
chimney designed to check and to a degree to 
hold back the p roducts of combustion In Its 
passage up th rough the tank, and thereby 
quickly heat and convert the water Into steam. 

SCHOOL-DESK.-H. G .  LITSEY,  Haskell ,  
Texas. Thi s  Invention I s  an i mprovement In 
school-desks, and is in the nature of an app li
ance by which they may be conveniently re-

Miscella neo u s. moved whenever desired, as when it Is needed 
LACE AND C O H D  I<'A STEN E R.-A. H.  to clean the room. The cleaning of the room I s  

S M ITH, 'Tremont, La.  'rhe device may be not only fa cilitated, but can also be done m uch 
easily and securely attached to a shoe, glove, more effectively than when the desks are fixed, 
or other a rticle, and I t  holds the lace or cord thus reducing the cost of sweeping and secur
by frictional engagement therewith, and obvi- Ing better resu lts. Through certain means the 
ates tying or knotting of the lace and a l lows device may be adapted to any number of desks 
the easy manipulation thereof I n unfastening in a row. 
It.  The advantages of this device are many, SHA  VING BRUSH AND SOAP H O LDER.
as It will enable people to make the fastening A. Q. WAL S H ,  New York, N. Y. Comprised In 
of the lace more easily, quickly, and securely this Invention I s  a handle having at  one end 
than any knot, and w i l l  exclude a l l  accidental certain peculiar means for carrying a stick 
untl' lng or hard knotting. of shaylng-soap and a shaving brush. Prefer-

PHOTOG HAPH I C  l<' I L1\I. -W. H. S M AI,I.E Y ,  ably these means are such as w i l l  permit the 
No. 2 1 3  Selhurst noad, London, I'�ngland. I n  removal of the brush and soap, and the handle 
making continuous films, the object i s  to avoid is hollow, so that the brush and soap may be 
the deterioration of sensitized film by reaction stored therein, thus making the device con
set up be tween sa lts contained In the fi lm and \"enlent for t 1'8velers. 
the mate" ials with which the film may be in D E S I G N  FOR A G A M E-C H I P.-S. A. 
conta ct. 'l'he design In this case is to  prevent COH.' :-1 ,  New York, N.  Y. This ornamental 
such chemical action between the film and the I design relates to chips u sed In games of cards 
protective strip of opaque paper 01' I Ight- and the l i ke ; and I t  embodies the representa
a rresting substance with which the sensitized tlon of the p rofile of a human head, an urn, 
film usually remains In long contact when and scrolls,  inclosed In a circular border. 
stored upon the rol l-holder. C RYPTOGRAPH.-L. H .  WESTON, Holbrook, 

SAFEl-W. P. McKENNA, New York. The Ore. I n  this machine messages or the like 
most distinguishing feature of this Invention may be p n'pared In cipher for sending, or mat
I s  the arrangement of the doors, which are I tel'  received i n  cipher may be t ranslated Into 
mounted on balanced bearings and swing In intelligent l anguage. I t  p rovides means by 
the arc of a circle to covel' 01' uncover the wh ich one or more impressions p repared for 
openings In the exterior wall  of the safe. In- t m nsmlssion 01' circulation may �e taken or 
side Is a nanged a drum which i s  adapted to s ,cured from the apparatus. Means are pro
contain the valuables and which I s  mounted to vided to prevent unauthorized persons obtain
rotate around an axis coincident with tha t of ing through the process of ft'equency 01' other-
the movement of the safe doors. wise a know ledge of the key or the · matter 

S II I N G L R-CARRI E R.-A .  O. BARTU''l'T, by mathematical calculations. 
Pau l lina. I owa. The object In this case is to NOTE.-Copies of any of these patents will be 
provide a device for holding and ca rrying .hln- fu rnished by Munn � Co. for ten cents each.  
glcs for the use of carpenters when shingling, Ple.,se state the name of the patl'ntee, tlr le · c ( 
so as .to hold a bundle In position to be taken the invention. and date of this paPllr. 
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Busintss an" Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wili lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the mformation. In every ease It is neces
sary to �ive the nUlBber of the i{lquiry. 

l'I U N N  &; CO. 

Marine Iron WorD. Cblcago. Catalollue free. 

Inqu i t· \,  No. 4039.-For dealers in small furnish. ina'S or model parts. cams. small sprlugs, I{earing, etc. 

DRAFTS"AY W ANTED.-Excellent opening. Engl. 
neering Agency, Chicago. 

I n q u ! t·y No. 4040.-For parties engaged in making Hteel stirrups of oriJiiCinal design. 
. AUToS.-Duryea Power Co., Reading, Pa. 

g1S':,?I��r�0�0�;
.

4041 .-For makera of oil pumps for 
For hoistin/l( enJlines. J. S. Mundy. Newark, N. J. 
I nq u i r y N o .  404�.-For makers of wood-distiiiing 

apparatus. 
U G. S." Metal Polish. Indi&l1a.polis. Samples tree. 
Inquh'y N o ,  4043.-For manuf .. cturers of fur

naces. 

Coin-operated machines. Willard. 284: Clarkson St., 
Brooklyn . 

Scientific AInerican 

I rnr� �h\�'!��I...A� 'VlNOteS'I� \�� \r andOuerzes. 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or no attention will be paid thereto. This Is tor our information and not for publication. References to former articles or answers should give date of paper and page or number of question. Inquiries not answered in reasonable time should be repeated ; correspondents will bear in mind, that some answers rE'quire not a 11 ttle research, and, though we endeavor to reply to all either by letter or In this department, each must take his turn. Buyers wishing to purchase any article not advertised In our columns will be turnlshed with addresses of houses manufacturing or carrying the same. Special Written Information on matters of personal rather than general interest cannot be expected without remuneration, Scientific American Supplements referred to may Ve had at the otllce. Price 10 cents each. Books reterred to promptly supplied on receipt ot price. Minerals sp.nt tor examinatioll should be distinctly marked or labeled. 

( 89 4 2 )  B. H. G. asks : How much 
power w i l l  i t  require to run a 1 horse power 
e lectric generator 1 And i f  a generator can be 
run by a water motor 1 The address of a house 
that handles generators 1 A. One and a quar
ter actual horse power w i l l  run a one horse 
power generator . .  Water power I s  proper, and 
the most economical wherever avai l able. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

April 7. 1 903 • 

A N D  B A C H B E A R  I N O T H A T  D A T E. 

[See note at end of IiSl about copies ot these patents.J 

Agricultural purposes, motor tractor for, D. Albone . . . . . . . . . . . . . . . . . . . . . . . . . .  724 , 531 Air and gas engine, J. H. O 'Dollncll . . . . . .  724 , 606 Albuminate and albuminate cOlltaillillg llUl-terlal, durable elastic, A. V. H. F. c.  
In  a dispute I Allo���u���d�'ct��, 'w': ·c."i-iid�l; . . . . . . . . . .  . ( 8935 ) T. S. asks : 

contend that substances such a s Iron, the heav- Amusement appal'atus, C. R. CUIVCI· . . . . . .  . 

Inqull'y N o. 4044.-For a 5 h. p. water turblne and I ier woods I .  e. those that have a specific Amusement device, H. Symonds . . . . . . . . .  . dynamos for same. 
'ravit d�eldedl

' 
greater than water, w i l l  ��::::::hl�a�pp�;'a��, P:�:�I,PSC: .�< . D,;.igbt : : dlowers And exhanster.. Exeter Machine Works, I g y 

h b 
/ 

f th n to its Auger section coupling, weI!, D. (l .  Jones . .  

724,810 
724,524 
724, 072 
724,751 
724, 931 
724, 826 
724,708 
724,557 
72 4, 843 

Exeter, N. H. : sink to t e ot om 0 e ocean, eve AutomolJile gearing, U .  P. DOl'ris . . . . . . . . . ' greatest sounded depths. I contend that this Baling press, L. :So (lehman . . . . . . . . . . . . . .  . Inqllh'Y No. 404:i.-For makers of acetylene gas ' 
Id be th se with I ron were that depth Ball. See Playing bal!. generators. . I wou e ca Hall cutcher, S. A. Cohen . . . . . . . . . . . . . . . .  724,814 Handle & Spoke Mch),. Ober Mfg. Co., 10 Bel! St., 20 miles. I take my stand on the very slight Bail ploy,,,·., bp"d harness for foot, J. W. Chall:rin Falis, O. comp ressibi lity of water. A .  Water I s  com- Bang"r

����er "�;ld' . t��d�;': . ·it: . . i;h�d��'b�I�, 724,:44 

In qnlry No. 4046.-�·or makers of egg cases. lIiI- p resslble to on ly one twenty-thousandth part 
724,021 , 724, 022 ers and testers. for one atmosphere, or 15 pounds per square Baujo, W. B. Farmer . . . . . . . . . . . . . . . . . . . . .  724,�:m 

N t I t I inch. Sea water Is stl' l l  less compressible, its Bath tub, portable steam, A. Mool·elield . . . . 724, 4M7 Mechanics' Tools and materials. e pr ce ca a ogue. Battery box or other receptacle, L. Paget . .  724, 607 (leo. S. Comstock, Mechanicsburg, Pa. coellicient bein g 44 m i l lionths for one atmos- Bean preserving device, R. It . .\Iuxsou . . . . .  724 ,\108 
I nqu l rr. N o. 404,..-For a cheap split basket with phere. At the dep th of one mile  it w i l l  be �;��:�f: :ha�h, EW. Ji. ��:bst�� : : : : : : : : : : : : :  +�tM� sti1f band es. but a one-hundredth part greater. ",'ater does Beating engines, emptying, E. A. Jones . . . .  724,88U Sawmill machinery and outllts manufactured by the not Increase much In density from th e  surface Beet', etc. , apparatus for cooling, C. Spln-

Lane Mfg. Co . . Box 13, Montpelier. Vt. to the bottom of the ocean, even at its great- Beltd�'Jju�t;"r: ' �'-. ' J: . �'i;'cb�� '  : : : : : : :  : : : : : : : :  ��::� 
Inquiry No. 4048.-1<'or manufacturers of hard est dep ths. Any article which will sink a t the Belt, conveyer, R. H. Martin . . . . . . . . . • . .  724, 483 fiber, also for makers of automatic or lever chucks for 

surface of the ocean w i l l  continue to sink til l  Beuch, M. D. Jones . . . . . . . . . . . . . . . . . . . . . .  724, 583 use on turret lathes. Bicycle chain tightening de,vle.e, A. G. An-
A L L O S I' ' T I it rests upon the bottom. There Is no level derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,417 PATENT O'OR SALE. - • . '" . ove IUS w ne Bicycle pump, S. A. Broste . . . . . .  , . . . . . . . .  72 4, 795 Holder. Price, $6,000. Hancock, Mich. at which sunken ships and men fioat and Bicycle seat support, C. J. Trantburg . . . . . .  724, 0030 

I nq u i ry " o. 4049.-For a machine for pasting and cease to sink. Bicycle spring frame, . .1. Hunter . . . . . . . . . .  724,871 
roiiing together pulp board. ( 893 6 )  A H P k The lower half Binder, H. P. Jones ',: . " • . . . . . . . . . . . . . . . . . . .  724, 709 . . . as s :  Binder, loose leaf, J .�t:A Mc1.Ulian . . . . . . . . . 724, 599 WANTED.-Machinists for light worK. Steady em- of the wires In an up right plano have r usted, �:��:�;., t���,::;:�r�ln�: s�;'e�r2��a:::';.i�i' -

'A: 724, 849 ployment. W. W. Oliver Mf". Co., Bu1falo, N. Y. 
so that one wire broke. What treatment can O. & E. R. Kittredge· . . . . . . . . . . . . . . . . .  724, 880 

Ir��1:��eYf��';'!n���.r�!�ret�i'e��rs of ornamental be given the wires to remove the rust and :��l:�nir;��,lnl of.. c'k"i:.���sS��:
. �: . ':I�I : : : :  ��Hj� 

Let · me sell your patent. I have buyers waiting. p revent further dantage ? Would a box of Boiler turnace, vcrtical, J . MacCormuck . . . . 724 , 482 

Charles A. Scott. Granite Building, Rochester, N. Y. charcoal 01' lime set inside be of any service '] ��n:�s,tu!ic. �t���:�ur�·g;ge ���O�t;���,
' . ��: 724, 595 

Inquiry N o .  4C1� I .-For whoiesale dealers In hard- A. Kerosen e  01 1  is one of the best articles to Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7�4 , 724 
ware, farm Implement •• machinery lind mechanicai remove rust from iron or steel. If the wires Bolster, J. C. Wands . . . . . . . . .  , . . . . . . . . . . .  7 4, 033 
lools of every descrIptIOn. of your plano are wiped over occasiona l l y  with ���1:e�lo�C�hl��th�� ��[��I etc.: '  ;';�;l�f��i;l ;'� 724, 801 

Inventions developed and perfected. Desil(ning and It ,  they w i l l  not rust. Charcoal would not of, J. A. Sackvilie . . . . . . . . . . . . . . . . . . .  724, 61 � . . .. h' C 1'9 V I k i d II I Book, duplicate order, M. L. Davidson . . . . . .  724,99:> machine work. GarVIn u.ac me 0. , . ar c , cor. be of any serv ce to p revent rust, an . me l· Boo.t o�, shoe, J. E. Randall . . . . . . . . . . . . . . 725,009 Spring Sts . . N. Y. would be of little service. Bort!>!; or drililng angular holes, apparatus . 
Inquiry No . 40:i2.-For makers of boiler furnace . tor, R. Bartholomaus . , . . . . . . . . . . . . .  724,422 

blowers for steam boilers. ( 8937 )  O. D. asks : . What composition , ��m�: t. �. c�Eye·'- · : : : : : : : : : : : : : : : : : : : : m:��� American Institute of Inventors Co., lnc'd., Bu1falo, Is used to make the Welsbach gaslight mantles 1 1  Bottle and stopper theretor, H. H. Bell . . . 724, 655 
N. Y., U. S. A. Patents sold, placed on royaity and 1 A. A fabric of cotton Is woven of the desired ��mt c�����:fill�bl:: :. g: rbll���t.I:�� : : : : m:��� companies forrued. 

I 
form, and this Is I mp regnated by repeated dlp- Bottie, non-ref!llable, J.  B. Conger . . . . . . . . . . 724,992 

I n qu iry No. 40�3.-For makers of knitting ma- ping In a solution of thorium and cerium nl- Bottie or other closures, cap or cover for, chines J. F. J. Gunning . . . . . . . . . . . . . . . . . . . . .  724,851 . ' . ' trates. On Igni tion, the cotton burns away Bottle stopper, H. S. Brewington . . . . . . . . . .  724, 794 Manufacturers of patent artIcles, dIes. stampmg 
and the nitrates are converted Into oxides Bottles after having been washed, con-toois light machinery. Quadrig .. Manufacturing Com-

h I I I I 1 0th I
' veylng and draining device tor, A. A. 

• 18 South Canal Street, Chicago. whlc g ve the ntense um nos ty. er n - Plndstorte . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724, 734 pany, 
trates of the rare earths as a l so of zirconiu m Bottles previous to cleaning and rinsing, 

Jnquh-y No. 40:i4.-For manufacturers of rubber 
I h 

'
b d b t th machine for soaking, A. A. Plndstofte . .  

horse shoes. and magnes urn , ave een u se ; u e : Breech mechanism. J. }1'. Meigs . . . . . . . . . . .  . 

724, 499 
724, 597 
724,791 
724,588 
724,876 
724, 544 
724,586 
72 4 , 593 
724, 057 
724,545 

Crude oil burners for heatmg and cooking. Simple, 
efficient and cheap. Fuiiy guaranteed. C. F. Jenkins 
Co., 1103. Harvard Street, Washington, D. C. 

thorium-cerium mixture gives the best results. Bridie hit attachment, J. P. Bowmakel' . . .  . 

A ratio of 99 per cent tho ria and 1 per cent ' ��:���n�� ::::�:lll::: J'.ibn:O� tOC�'�f�� ' : : : : :  
ceria has been found to give the maximum ' Brush hol<lel', electl'lc, N. A. Christensen . 

Inq ll iry No. 40il'i.-�'or makers of foldinll: doors urn nos J Buggy storm curtain, B. S. D. :So Martin . .  I I It  'I Buckle, H. Kel'l lgooll . . . . . . . .  _ • . . . .  724 ,585, 
fur p . , . ors, etc. , where sliding doors cannot be used. Burner N Shaeffer 

The largest manufacturer in the world of merry-go - ( 89 38 ) F. P. C. says : Please advise Button: sn'applng, Eo 'D: ' C��'k'lil; : : : : : : : : : : : :  
rounds. shooting galleries and band organs. For prices m e  which side of a ilOO-vol t railway generator ButtE�Sp.foLr.ll�\f �� I

.

r� . .  i�l.t�. :����l: .�� .�l���:: 724 , 7 1 9  and terms write to C. W. Parker. Abilene, Kan. Is connected to the rails. A.  'fhe negative Buttonhole linlshlng machine, �'. L. Har-
InquirJ' No. -lO�6.-f'or makers !Jf hand and side of a street railway gene rator I s  connected Cabl'::;� w: · (i."il�·lib�;�t · : : : : : : : : : : : : : : : : ��1:��g power-weaving fence machines for makmg woven wire to the ralls,  and the positive side to the Cabinet, clothes, R. Weir . . . . . . . . . . . . . . .  724,977 fence. 

trolley w i re. Sel' Tootel" s "F. lectrical Engl- Cabinet, hot meal portablt'. H. H. Cooke . . .  724, 547 MONEY-MAKING PATENT.-I will seil m� patent on 
I neer's I;ocket BOOk, "  page (;08, etc. �:::P���VI:e: �est�J'::,����lnfi. ·W: 'j���i�g;' : :  +�afl hat fastener. which will sell r�p\dIY when lntroduced. Cane, etc. , In th� field, machine for cut-Geo. Schmitt, Monongahela Club, Pittsburg, Pa, (8939 )  H. P. W. asks : If I run the ting sugar, H .  W. Schmidt .  . . . . . . . . . . 724,620 

Inquiry No. -lO:i,. .-For cataloll:ues of al/tricultural implements. novelties, special tools, etc., for export trade. 
The celebrated " Horn.by·Akroyd " Patent Safety Oil ' 

Ena-ine Is built by the De La Vergne Refrigeratinll: :Ma· 
chi�e Company. Foot of East 138th Street, New York. 

exhaust pipe of a gasoline engine Into a well  cano�J.Y ��1m!�PP�:���� . :��l���, . .  ���.�I �l��: . .  I: 724,733 
lined with brick, and run a pipe from top of Car brake, combined rail and wbeel, C .  V. 
well Into open all',  what would be the exhaust Car ���:pli�g: . w: · ii. · 'jOI;�� . : :  : : : :  : : : : : : : : :  +�::�� pressure at top of pipe out of wel l ? Car door attachment, E. A. Hill . . . . . . . . . .  724,474 
Well 4 feet In diameter, 8 feet deep ; engine Car doOl', box, F. J. Hanrahan . . . • . . . . . . .  724, 858 

cylinder l l x18 Inches ; revolutions 200 per . CC:� iee�gee�,' sJt're�t, 'i.hIRt�wi�s : : : : : : : : : : : : : :  g:',m I Ilqul ry No. 40.i8.-For Il printing machine for 
use in printin� dies in caps, etc. minute ' engine has 65 pounds comp ression. I Car for raHway trains, safety or buffer, 

Or, If  �e assume that the exhaust is relieved Car <;;'o�oorev:�niil�t��,"ii."B: 'R'o'�i��d : : : : : : ��N� 
at 50 pounds p ressure at exhaust port, what Car operated automatic tramway switch 

The best book for electriCians and beginners In elec_ 
tricity i8 . . Experimental Science," by Goo. M. Hopkin8. 
B), mai!, $5. :Munn & Co., publishers. 381 Broadway, N. Y. 

I n quiry No. 40a9. -�'or makers of white cork paint for iroll castings, and information as to how to apply same. 
FOR SALE.-3 h. p. marine gasoline engine. Patterns 

for 3 b. p. and 6 h. p. and reversing propeller. Drawina's 
for reversing propeiler. lJrawlngs for 3 h. p. and 6 h. p. 
and drawings for 5 h. p. and 10 h. p. 

Mr. John La Force. 
a Ketchum St., Rochester, N. Y. 

In q ll i ry No. 4f16f1.-For a steel hull ao feet 10·111(, flat bottom, to draw not over ten incbes loaded. propelled by 8tern wheel driven by gasOline engines. 
Wanted-Revolutionary Documents. Autograph J.et· 

ters, Journals. Prints. Washina'ton Portraits. Early American lliustr'tted Magazines, Early Patents sillned by Pre.idents of the United States. Valentlne's Manuals of the early 40's. Correspondence solicited. Address C. A. M., Box 71;), New York. 
NOTICE TO TUNNEL CONTRACTORS. 

Sealed proposals marked " Bid for Toil Race Tunnel " will be received by the undersigned until noon, May 11, 
1903. for the construction of a tail race tunnel for the Toronto and Niagara Puwer Co . •  of Toronto. OntariO. Plans and speciHcations for this work are on file, and can be seen after March 00. l!lO3. at the company's offices 
at. Home Life Building, Toronto, OntariO, and Niagara Falls, Ontario, or office of F. S. Pearson. No. 29 Broad. 
way. New York. Room 220. The riR'ht is re�erved' to reject any or all proposals. Frederic Nicholls, Vice. PreSident and General Manager, Home Life Building, Toronto. Ontario. 

W ANTED.-A six or eight block iron frame draw bench 
for drawlnll: wire trom :l!Io. 7 to No. 12 ; give full desorip. 
tlOn. Addreaa C. B,. Box 7'nI, New York. 

would be the actual and theoretical p ressure mechanism, F. Davison . . . . . . 
; 

. . . .
.

. . . . .  724, 821 Car safety guard, street, C. A. " ilia ld . . . .  724,766 
at end of pipe leading out of well ? A. The Car seat, C. K. Plckels . . . .. . . . . . . . . . . . . . . .  724 ,610 
back pressure of your exhaust pipe a t its erld, car";" ����':'�\�es c����a�\'a�:"·�,.si�.a�ip\l�I.l': 724, 720 a s  you describe. w i l l  depend on the size of the Cars, etc. , tolding step for, G. �'. Stalls- � �" 
p ipe. It shou l d  he no more than three pounds bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7�4, ,,,3 

per square Inch If the pipe from the well  I s  carstor:e����aii�'h. ����i'anJo� . .  �I.e.c.t��� . .  ��: 724,949 
one size larger than the engine exhaust pipe. Cars, ventilator tor electric motors for, H. B. Rowland . . .  : . . . . . . . . . . . . . . . . . . . . . . .  724,948 

( 8940 ) I.  L. O. asks : Is there any Carbollator, E. E.  )'Iurphy . . . . . . . . . . . . . . . .  724, 727 

kind of It composition or solder to solder cop
per and cast Iron together, or Is  there any 
way to p repare cast I ron so that I t  can be 
united with copper ? A. Cast I ron and other 
meta l s  may be soldered together by first tin
ning the cast I ron sl1\·face. This may be done 
on sma l l  work by a tinsmith' s copper and 
pure tin. The cast-I ron su rface must be 
scraped with a fi l e  and rubbed with sal
ammoniac. when the tin may be rubbed on the 
surface with the hot copper. 

( 8941 ) C. P. L_ asks for some formula 

Card punching machine, plnuo, J. B. David· son . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724, 674 Carpentry joint, G. B. Lee . . . . . . . . . . . . . . . .  724, 897 Carpet cleaner, G. A. Cowgill . . . .  724, 441 , 724,442 Carpet or rug edge holder, J. I.. J(lngs' ton . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  724, 885 Carrier. See Elevated carrll'r. Carver fork and guard, E.  C.  Martin . . . . .  . Carving machine, E. Tbern . . . . . . . . . . . . . . .  . Casing perforator, P. H. Mack • . . . • • . . . . .  Cash register, Smith & Giles . . . . . . . . . . .  . Cathode, C. J. Henry . . . . . . . . . . . . . . . . . . . . Ccilfngs. roofs, etc. , construction of. J.  

724,906 
724,969 
724,904 
72-!, ll1 6 
724, 862 

Kulhanek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724 , 7 1 7  Cement lined pipe, J. T. Langford . . . . . . . . 724, �!l2 Centering tool, S. G. TWllmhlpy . . . . . . . . . . . 724,75!l Centrifugal extractor, E. F. )Ioore . . . . . . . . . .  724, 721) Centripetal trap, A. J. n rf·pn fl"'n)� . . . . . . . . 7?.!. Q.t7 Chain making machine, L. Bruckmann . . . . .  724.7n8 for a fi reproof cement suitable for setting Chair hack adjustable support . . T. LUIlP!no 724 . !lm 
earthenware tiles around a fi replace. Port- , ChArcoal and conserving the vaprous distil: 

I · lates thereof making F. W. New· land cement. and cement and mortar, wi I herger . . . . .  : . . . . . . . .  : : . . . . . . . . . . . . . . . . 724 , CoOl 
not · stand the action of the fire. A. Fire I Cb('ckreln hnok tor gig sa<ldl"8, C. Stack . . . .  724. 7,,1 

clay mixed with silicate of soda solution has · g�::��: ��ilr.- J�.ell��YRe):��ld·'- · : : : : : : : : : : : +�!:�� 
given good satisfa ction : only as much should Churn, M. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . 72 4 , 584 
he made up a t a time as can be u sed 1m· f:ri::-�' pr�tep��t R: . G': F;';l ��;' - : : : : : : : : : : : : : :  m::g mediately, as It has a strong tendency to Cipher code 8)" stem . S. T. Beveridge . . . . . . 724,786 
harden. A m ixture of equal parts of powdered Circuit breaker. S. T. Hutton . . . . . . . . . . . . . 724,704 
peroxldl' of manganese and zin c white, mixed �l!:;.,haR·. Cwofr ' .� . ?: . �: . :.h:�.I���� : : : : : : :  +�1:��� �. sl11cate of soda solution, Is also very 8l���' 8i�lk�!�Chm;'cbani8tii'- :A: ·C."Schumati : : m:�� .vv� Use immediately. OlOth euttlna mach1De, electrical, P. Howe •. 724,869 
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Clothes line prop attachment, F_ G. Klm-man . . . . . . . . . . . . . . . . . . . .  _ . . .  _ . . . . . . . .  724, 7 1 :l Clotbt"s rack for furniture, L. Jones 724,5S2 Clutch, friction, A. Soderling . . . . . . . . . . . . . .  724, 74U COllins, device for the preservation of, O. R. Hahn . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  724,696 Coloring relief or raised ornamentation on fabrics, apparatus for, J. Bennett . . . . •  724,660 Column, �'. P. Angell . . . . . . . . . . . . . . . . . . . . . 724,420 Column construction, A. G. Perkins . . . . . . • •  724,495 Combination lock, J. & C. Arner . . . . . . . . . . . . 72 4,774 Compasses or dividers. C. E .  Hand • . • . . . • •  724,697 Composition of · matter, E. H. Amet . . . . . . . . 724,416 Concrete building construction, F. W. Gar-rettson . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,462 Concrete buildings and nail ·plug therefor, construction of, }-'o W. Garrettson 724,461 Concrete column mold, W. A. Staples . . . . 724,754 Condenser, R. D. Tomlinson 724,970, 724,972 Condenser, surface, R. D. Tomlinson • . . • . .  724,971 Conveyer, H. E. Brett . . . . . . . . . . . . . . . . . . . .  724,540 Copy holder, F. S. Towle . • . . • . • . • • . . • • • • . .  724,629 Copying press, L. Bailey . . . . . . . . . . . . . . . . . .  724,653 Cord ball bearing bolder, R. A. Moore, Jr . .  725,005 Corn shocker, J. M. Shively . . . . . . . . . . . . . . . 724, 515 Cotton compress, J. K. Cochran . . . . . . . . . . . . 724,813 Countersink, J. M. Taylor _ . . . . . . . . . . . . . 724,520 Cover lock, vessel, R. O. Bingham . . . . . • • •  724,425 Cracker or biscuit machine, F. M. Peters . .  724,609 Crate, bottle, W. E. Brown 724,796, 724,791 Crayon holder, S. H. Decker . . . . . . . . . . . . . . .  724,445 Crayons, etc . ,  holder for, V. Johnson • • . . . . •  724,877 Cream separator, J. W. Whitlock . . . . . . . .  724,640 Crystallization, C .  Hitzl . . . . . . . . . . . . . • . . .  724, 477 Cupboard and refrigerator, combined, A. C. Campbel! . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,802 Curtain pole and hanger, H. P. Roberts . . .  724,500 Cut out switch for electric lighting, etc., G. W. Nlstle . . . . . . . . . . . . . . . . . . . . . . . . .  724,730 Cutter hcad, expansion, E. S. Shimer . . . . . •  724,95U Cutting aud stamping apparatus, W. M. Rockstroh . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724,614 Darning machln(>, F. Belanger . . . . . . . . . . . •  724,78:1 

g��:I�lk a6'J�I;�n��, ��: ��rt��I�� . : : : : : : : : : : : : : :  m::lll� Desk frame and attachment therefor, school, G ilson & Rowe . . . . . . . . . . . . . . . . . . . . . . . .  724, 84-1 Detector bar clip, J. P. Coleman . . . . " . . . • . . .  724,43U Diamond splitting machine, A. J. Benja· min;:; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • •  724,536 Die. See Welding die. nlsh washing machine, L. E. Bf'ardf'mphl . .  72 4, 5:m Display or exhibiting box, D. J(. l,'erguson 724,996 Dividers, J. V. Steenbel'gell . . . . . . . . . . . . . . 724,62;; Dol!, G. D. Decker . . . . . . . . . . . . . . . . . . . . . .  724,822 Door cheek, W. M. Teeter . . . . . . . . . . . . . . . .  724 . 52 1  ])oor, grain, V. F. 'V. Bt·rfol"f1 . . . . . . . . . . . . .  724 ,7�4 ])001', rotating storm, J. L. Cartel', 
on Door securer, A. l'leeger . . . . . . . 

7
.
2

.
4

: ��1�: �� +�1:llsH Dovetailing machine, J. T .  T .  Grim . . . . . . . . 724, 8,,0 Draft equalizer, P. J. Girard . . . . . . . . . . . .  724 , 41;:\ Dredge, hydraulic. J. W. Reno . . . . . . . . . . . .  724,501 Dredgt's, sl'lf-contuillf'd hack gPlU'('(1 head-stall for "h'vutol' uuckc-t. G. L. Holmes . 72.J, X6R Dredging machilH', J. ,,�. llmuphn-,\'s 724. 7oa Drop light, porta hie, Rockwell & Christlon . 724, IH Ii  Duplex furnace, J .  B .  Conger . . . . . . . . . . . . . 72 .J,!Jn;� Dye and making same, hlue, R. Bohn . . . . 724,7�U Dye and making same, red nzo, C. Schir-macher . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . .  724,143 Dye and making same, violet azo, A. L. Laska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72-t, MH:·� Dyeing with sulfur dyes, E. Voetter . . . . . . .  724, U:n Dyestuff' and making same, red to vinlet, A. L. Laska . . . . . . . . . . . . . . . . . . . . . . . . . 72.J, S!).J E]pctric accumUlator. A. Schmidt Predal'i 724,til !J Electric bens, etc . ,  8utomatjc cirtuit opener or closer for, C .  C .  & H. r. Ras-
1I1 USSen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725,OJtJ Eh'ctric cables. machine for making ar-mored, .. �. T. Greenfield . . . . . . . . . . . . . . . 724 , u7 1  Electric cahit's. manufacturing armored, E. T. Greenfield . . . . . . . . . . . . . . . . . . . . . . . . . . 724,571) Electric cnrrier attachment, overheutl, II .  
M .  Harding . . . . . . . . . . . . . . . . . . . . . . . . .  . }�l('ctrlc controller, C. T. J. OppprIl1U lI Il . . . . EI('ctrlc elevator, automatic, H. Rowntree . .  Electric furnace, E. G .  Acheson, l'e-issuf' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . EI('ctric metcu', coin contl'ol1pd, R. E. Butes. Elt'ctric motor, A. C.  l'�ast\\'oo<l . . . . . . . . .  . Electric motor controlling device, \V. B. 

724, 861) 
724,!J2� 
724,051 

1 2 , 1 04 
724.(;54 
724 ,821 

Pottel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724 ,01 1 lo;lect."lcal propulSion of carriers. systt'1ll feU' tb(', A. D. Swegle . . . . . . . . . . . . . . . . . . . .  724 ,621 }�lectl'1ca! protf'ctor, C. A. Rolfe 724 , r)l )1 EIl'ctl'o(}(', secondary battery, J. Hnhlllallu . . 72", �5H I�lectl'ol.rtjc ('pl1. R. Johanns . . . . . . . . . . . . . .  72-1,USO I�l("ctrostutjc 8t'llUrator, C. E. Dolbenr . . . . . . 72-1, 679 Elevated cllrrit'l', O. O. JOJ}f'S . . . . . . . . . . . . .  j2-t. 8�1 Elevator" J. Ri('(' . . . . . . . . . . . . . . . . . . . . . . . . . 7!:::4 ,504 I<�levator controlling devic(', A. H. Buck-
F�lev�l��:, ;l;·i�il;g · ·�l�!�b�;I;tSiti: · �i: . 'A: ' C'l�;l� 724, GG2 

llam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724, G6:J "�levntor electrical controlling s,rstt'W, e. 
O. Maiiloux . .  , . . . . . . . . . . . . . . . . . . . . . . .  724, 722 Engille for derricks and calJleways, conver-tible, A. Lambert . . . .  : . . . . . . . . . . . . . . . .  724,S!)0 }�ngine Ignition plug, explosivt�, 'V. Roehl' . . 724,045 ��ngine spaI king mechanism, A. M.  Zimmer-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724, 049 Engine vaporizer, gas, A. M. Zimmel'· mUll • • • • . • • . • • • • • . • • • • • • • • • • • • • • • • • • • •  724,648 Engines, stcam and governor connection for twin, II. C. Clay . . . . . . . . . . . . . . . . . . . . . .  724,438 gngruvlng, H. C .  Oshol'll . . . . . . . . . . . . . . . . . 72·I,9:W Excavator, P. Nielsen . . . . . . . . . . . . . . . . . . . •  724,003 Exercising device and striking bag support, A. A. Hendrickson . . . . . . • . . . . . . . . . . . • .  I�xplostves, making, H. "'ushers . . . . . . . .  : . Extension table, C. N. Smith . . . . . . . . . . . .  . Eyelet, A. A. Kuehlhorn . . . . . . . . . . . . . .  . 

724, 47:1 
724,7114 
724,961 
724,716 Pacial dt�ft�cts, device for corl'ecting, A. C .  ClOUd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,81 2 Fan motor, (�lectl·t('al ceiling, W. 11' . llbelils . 724,408 Feed wuter. device for I'PlUovillA' impuri-ties from boiler, Conkling & �litcheJi . . . 724 , 8 1 5  Feed watc'r heater uud filter, A. de Bl'ette-ville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724 , n61 I<'ped water h('utpl', boiler, C .  G .  l.'aylor . . .  724,!lH7 Fpl�der, pneumatic. N. M. Bussler . . . . . . .  724, 7�O Felice Ufter, B. Butdorff . . . . . . . . . . . . . . . . .  72 1,5:{2 ]1"cllce m�c1' i llf', wire, J. Harris . . . . . . . . . . 724, 699 �'cnce maker 's tool, n. CottreJi . . . . . . . . . . •  724,669 Fender. Sep Cal' f('m1('r. l<'ertillzt�r, Fmnk & ]1'rl'udenberg . . . . . . . . . . •  724 ,565 }l'ibrons material. stop motion for machines for prf'pul'ing, C. T. Hawley, 

724,574, 72 4 , 575 Fields, roads, ptc. , machine f01' clearing, 
J .  Zobel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72·1 , 650 Filaments, slwpts, 01' films from ('Pll1110s(', manufactUre of, Stenl'l1 & 'Voodh,y . . .  . I·'He. cahinet lettt'l', S. II. \Vhl'dt'l" . . . . . . .  . Filter, N. Stafford . . . . . . . . . . . • . . . . . . . . . . . .  1" iIter, F. K Roberts . . . . . . . . . . . . . . . . . . .  . Filtering substance and waking samt', T. 

725,010 
72 1 , 1I:m 
72-1 , 752 
724, \144 

Wending . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,636 lt'ire alarm .tl'ullsmitter and signn., auto-matic audible, J. 1-1. 'MunchUll St'lI 724,917 Fire. npparatus for rescuing )){'l'sons from buildings in case of, 1\1. Schroter . . . . . . 724, 745 Fire extinguisher apparntus, C. A. Teal . . . .  724 , 968 �'Ire extinguisher, chemical, G. W. Coon . . 72�, 440 Fireproof, rendering fabrics, G. Blenlo . . . 724, 788 �'Ireproof wall, etc. , J. Schratwleser . . . . . .  724, 744 Fishing reel, W. G. Haas . . . . . . . . . . . . . . . .  724,465 .'Ioating br.ttery, A. P. Stokes . . . . . . . . . . . .  724,756 �'Ioor mat, metallic. E. J_ Munning . . . . . . . 724, 72:3 Fluid conducting pipe, R . . T. Decker . . . . . . . . 724, 675 Fluid motor, rotary, J.  F. Coole)' . . . . . . . .  724,665 I�"'orc(>ps, 'hernial, .T. H.  I�()chen(]erfer . . . . . .  724,889 �"'nrg(>, portablf'. A . •  T.  Gurney . . . . . . . . . . . . 724, 852 Furnncp, R. H. Yt'onHl ll . . . . . . . . . . . . . . . .  724,646 Furnace', G .  F. RplHlnl1 . . . . . . . . . . . . . . . . . . 724 ,Q41 Fnl'llnc('. A. J. VUllg'h n n  . . . . . . . . . . . • . • • .  724,974 J�"'Ul'llnC(� hl'il1s:p, hoilPI', R. J .... . Stul'l'ock . . . . . 724'�
3
1 7

8 Fm'nac(\ g'l'at('. H. E. Rpl'(l . . . . . . . . . . . . . . . 724,.., 
Furnacp top, hlust. ('ronnn\ll & KOc>lke-heck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724 , 670 l· ... IH:u; hlo('k . .  T. R. :\IOI'g-HIl . . . . . . . . . . . . . . . .  725, oOR Gaining muchhw, .1. :\1 . Stl'uhpl . . . . . . . . . .  724,966 Gamp and s:nuw tahIt" O. PI",yibll . . . . . . . . . 724,!lR4 Game aPJlarntll� . n. J .  Fr.yslns:er . . . . . . . . . .  724,841 Game appuratus, S. A. McKelvey . . . . . . . . .  724,920 Game hoard nlHI mU ll or g-ame piece re· ('eptaclf' , coru)lhwd. II. Vnn Altena . . . 724, 760 Gal'hug'p. furnace 01' ('l'l'lllUtOI'Y, E. J. Lit-tle. et al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724, 891'1 Garment', btfurcatf'tl . E. Arpin . . . . . . . . . . . . . 72-t . 77a Garment ltanger, S. W. Bonsall . . . . • • • • •  724,421 
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II Star" Foot and 
Power 

Screw Cntliq 

Anr:;tc Lathes 
Send for Catalogue B. 

SENECA FALLS MFa. co. 
695 Water Street, 

Seaeca Falls, N. Y •• U. S. A. 

Booklets mailed fr .. 
The Andrew B. Hendryx Co. 
N EW HAVEN. CONN., U. S. A. 

Wire Cloth, Wire Lath, 

Electrica.lly -Welded 

Wire Fa.brics 
.... nd Perforated Metal of .... 11 Kinds 

Manufactured by 

CLI NTON WIRE CLOTH COMPANY, CLINTON, MASS. 
BoSTOY NEW YoRK CHICAGO SAN Fa4NCI8CO 

T H E  MIET� ... &n!"EISS KEROSENE 
I to 60 H .  P. and GAS ENGINE 

burns h:. .: nO�KS E cht'ftlH!r and 
saf .. r than l.."!l8Oillle. Alltolllntilo, 
8i1ll11ie. reliable. N o elet'trit' b:\t
teor\" or thune uAed. Perfet't re�tll:l
lion. Bt'lte.1 or directly ('oltl'led til 
dynmao for elet,tric h"ntinll'. ,·harL::· 
lIlll stor:lg'! batteries, }lulIlplng .... d 
all POwr. P;-I'���t 
A�tl:I.l:D Nv NE .. Y"RK. 

U. S. GOVERNMENT. Dtahe .. t Award direct coupled 
Generator �t. Paris,E:rp08ltlon.19t WI. 
Gold Medal, Pan-American 1':.1:" 

polIltlon, 1901. Gold lIedal. Charleston, S. C., Exposition, 19U�. 

For H eavy Conti n uous Work 
every machine shop will commend our 
:;:�

e
li!c�ie,.�.h

re
&���lra�n�e��t over macblne, equalizing the weight. 

�!���n :i�e �g���::
e
o�

o
����d �:: 

r:�,!!�
e
fr�� ��s? o:���Tde��? agtia���; 

can be opened, threaded pipe removed. 
anotber Inserted and cut wit,hout stop. 
phlll macblne. IZ:'Jr Send/or ('ata,Inyne. THE lllERRELL ilIFG. CO. 301 Curtis .. Street, TOLEDO, 
Howard Two and Four Cycle 

MAR I N E  
. 

�-!- �- - ....-
.=·Y-=� �..;:..,;..yJ1'-
. (\�-

- -- . 

AND 
AUTOMOBILE 

MOTORS 
Write tor Cat. 

Grant Ferri. Co. 
Troy. N. Y. 

REVERSING STEAM TU RBINE.-PAR-
.on's receutly perfected turbine for bont •• lIIu.tratiun. 
showing detul lM. Contained in SCIENTIFIC A�IERICAN 

��;��lfl"c::'K:';d r,.�'.J �it�';w;J��M�.
cent., by mall. frOID 

T h e  M E DART 
BOAT BUILDING 
M AT E R I A L'S 

hrin� boat construction within the 
r:mgt! of amateurs, at a �m'\l1 cost. 

Yacbt!, Launebes, Row Boats. 
Send stamp for catalog. 

FRED MEDART, 3545 DeKalb St.,  St. Louis, Mo. 

There 15 never any question 
about the quality of a 

B .  F. B AR N E S  
U P R I C H T D R I LL. 
The tool here Illustrated I. our 2O-Inch 
Drill. and we jruarantee it to drill up to 
l inch In .teel and 1)( Inch In ca.t lroll 
at. H. good Jla.it and w!thout strain. 'Ve 
build larger size. and wl\I b. �lad to 
pend fuB data on our entire Un8 to 
Intere.ted people. 
II. Io'. IIARNES CO., Roekf".d, Ill. 

YOU ARE EASY 
If you need a carpenter to belp you repair your root with 
Warren's Natural Asphalt Stone Surfaced Roofing 

The best and most .er
vlceable prepared roolln" on Ibe market. It I. dur
able. lire· proof, and d<M'. 
n
�o���I�.1.n

n
l!,"ay In 

roll. containing 1011 sq. ft. 
Warren Chemical " Mfg. Co., 1 72 Broadway, New York 

EVENING STAR ELECTRIC FLASH LIGHTS 

iJ ... I • 1 - .... -- ' , 

We make u full line of Electrical Novelties and Dry Batteries. Also Genel'lll Seiling Agents for Williams Spark Coils. Send tor Cutalog and Prices. 
E LECTRIC CONTRACT CO. 53 Malden Lane, New York. 1 54 Lake St., Chicago. 

" CUSHMAN " 
CH UCKS 

All styles and .Izes. 
Smd fOT Cataloglu. 

THE CUSHMAN CHUCK CO • •  

1 89 Al lyn St . ,  Hartford, Conn ,  

Scientific American. 305 
Ha l'owllt huok, H. H. Hrt'\\' lngton • • • • . • . • . 

Bul'l hl'lICkpl, H. CnvulIsgb • • • • . • • • • • • . • • • • 
Has burnpr llnd rpgnlator tor SH.uh', A . .A .  

}'.'u t t  . . . • • . . . . . . • • • • • • • • • • • . • . • . . • • . . 
Hus gcuerlltOl', llet-·tylt·lU', U. L. 'Vllsou . . . .  

724,1141 
72·1,4:14 

724. 1ll2 
724,642 
724,003 I HUMPOllS rut-·J hlll'lWl', R . •  r. MUnt-r • • • • • • • • • •  

( : « >111', V41'iJ'h]p 81It'pd,· \V. N .  lhlmarpsll, 
724,449, 724,450 

UU-('U l't 01' chnlr, ('hlld ' s, C. R. De III 
HnbU",'" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,740 

C :OVPI'IWI', Mpt-"t-od, \Yhitp & J)uryea . �  • • . • • .  72· 1,765 
HI'Hill st'pnnltOl' nttuchulPut, J. KemuJ'f)Y • •  724,480 
Ul'lndlng n:H.c.'hhH', .A . U. I .. llIUUS • • • • • • • • • •  724,�Ul 
HUllS, bt�lll'ing tUI' thl� p)('vnUlig SCl'eW ap-

pUI'atus of field or Uthl'l', B. K. Iluthe . 72-l,H46 
lIoll rack nnd umhrf'lla stnnd, combined, A. 

Johnson • • . . • . . . . . . .  , . • . . • . . . . . ' . . . . . . 
IIllmuH'l', ,\\1'. ", ... BrO\\"lll'll • . . . . . . • . • • . • • • •  
HUl"l'ow, .�. Ri(�mellScbllt'id('r . . • • • . • • • •  0 "  
Hurrow, m(ISS, \Vo ' :Muttlucb • . • • . . • • • • . • • • •  
HUl"VPster thr('shiug 'macbhw, A. Haertlein . 
Hatchway dOOl', M. Ill·gbom . . . . . . . . . . . .  . 
I Il'uter, A. �cbutt . . •  , . • • • • • • • • • • • • • • • • •  

Ileatt'r, lfl. Barman . • • • • • • • • • • • • • • • • • • • •  

IIl'ut('r, O. Julu'lka . • • • . • . • • • • • • • • • • • • • • . •  

I I('uting appU l'lI tllM, H. U .  McAuley • • • • . • . •  l I(,pl I'und waking mucbine, A. C. H�H.tb . •  

I lhl�t', J. �CJS!il • • • • • • • • • • • • • • • • • • • • • • • • • •  
I IuiRting tiPIlUl'ut1ll:1, A. V. Hysore • • • • • . . • •  
Huok. S(,p Cbt'('krpln bouk. 

72:l,S75 
72-1,542 
724,505 
724,596 
724,855 
724,472 
724,511 
724,777 
724,873 
724,111 8 
72·!,7oo 
724,1162 
724, 579 

l Iol lk, L. n. Bowmull • • • • . • • • • • • • • . . . . . . .  72-1, :128 

I I IUI'Mt· I'plt'using dpvh,·t·, vpbicle, 1I111l'icbs 
& 'rallltllt'li . . . . . . . . . . . . • . • • . • • • . . . . . . .  72",476 

Hm· .... h . .. • l·ulk. B. �ld, .. n.le • • • . . . . . . . . . . . 72!,4MIJ 
1 I�·dl·unl, A. I. Sandi", . . . . . . . . . . . 724,Hl,  72·1.742 
l Iydt'U('u l'hon burner, R • •  J .  llhwl' . . . . . . . . . .  72"',91 1 
Indicating and controlling Ullluu'lltns, C. 

O. Mailloux . . . . . . . . . . . . . . . . . . . .  . . . . . .  725,001 
Ingot beating furlluc.·I', ])uni('ls & \Vell-

wan . . . . . . . . . . . . . . . . . . . . . . .  724,549 to 724,552 
Inhal .. r, A • . pow . . . . . . . . . . . . . . . . . . . . . . . . . .  724,680 
1 1l8ulating mat�'riul, wllllutacturiug, Vo de 

Karavodlne . , _  . . . . . . . . . . . . . . . . . . . . . . . . . .  724,882 
Insulator, .�. 'Y. Hrt'got')' . . • • . • • • • • • • • • • • •  724,848 
:tonl'lIul box, (·ut· • •  r.  Pt'Ul'SOIl • . . • • • • • • • • • • •  72",4{).J 
Jouruul box tlust gnurd, railwuy, A. J. 

llc('uuh'Y . . . . . . . . . . . . . . . . . . . • . • • • • • • . •  724,91 9 
l' I'yhnh" glHll'd lIlId dOtll' ltftN', ll. S. 'YeI-

I .. r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,6:15 
Kiln. I I .  Ntt'bUlUIlIl . . . . . . . . . . . . . . . . . . . . • . .  72 ... ,U65 
Klllft" hladH C.·lIMhlJ:M. l1It'1llll!j tHi' uUn('blng 

fu('p plutps to, I·�. II. J. Jhwbnt'l· . . . . . .  72"',702 
Kllnh U U.I(·hlu� lIlP(·huniHm. (T. J.  J�ri(·KOIl . . 72-1,"'5'" 
Luht'Iillg ml� ('hhlP, )'IIUP}) & Blu(·kstOlH" . . . .  72,' ,715 
Lnt·p c.·ln3P. RhoP9 A. n. Rhlnuw . . . . . . .  , . . . .  72-1,502 
Lilt·," tUI;;t PIIPI'. Khnt'9 ll . A. t ' lu rkMHl I .  . . . . . . . 724, "W){) 
Luclng hook, Nl lhlt· & \Vuldt'n . . . . . . . . . . . . . 72 .... 7:n 
La,ld" I', S. B. n" ulgal' . . . . . . . . . . . . . . . . . . . i2 !. 42:1 
Lurldt"l', at rlul, }1". �. �(·ugnlVt." . . . . . . . . • •  72-1 , 5 1 a  
Luddt"r, f· rt·, .J. C. Rchnllpr . . . . . . . . • • • • . . •  72 .... ,na:� 
LUWl), Illcr-hol, Chupmnn & Npips . 0  • • . • • • • •  724,54:� 
LUW'!ru��"r L

t:��t:l:, . . ��t�:.�: . . �:"�·(:�(:t�: .. . ��
l
: • •  �): 724.840 Lum)), vllpor hurnlnA', \Y. TurPS • • • • . • • • • •  72 .... ,n7a 

I.lI l Itpl"lI dIKsnlvt'I', sluA'it', .... C. Edmonds . •  0 72-1,452 
Lnh'h, gut(', J. B. �UlllM • • • • • • • • • • • • • • • • • • 72 .... nr)2 
I.uthp far turning irrt·gulur forms, H. Dt-I·· 
Lutb��

·t·taPt·· r '�it��h�"t:l;t: j.;: ii: 'I�;';' : : : : : : : : :  
l • .,dg.:·.·, 1" . I'ptt'I's . . . . . . . . . . . . . . . . • . . . . . . .  
I.P\·PI' hH.udlt· In<.'k, "�. Alldrp\\'s . . . . . . . . . . .  . 
Llnll'kllu, II. Ragot • • . . . . . . . . . . . . . . . . . . . . .  

l.i!C(' H(jtlt'('Zl'r nud lc.·e tongs, ('' 'lUhhu'(l, C. 

724,676 
72"',502 
724,4116 
724 , 4 1 11 
72 1,9:16 

A. ElK'rlh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724 ,8211 
Liquid fUf'1 htu'lwr, .�. G. Otpldt . . . . . . . . • .  72J.401 
Lock, \Vo C. Dickersoll . . . • . . . • .  , . . . . . . • • . • 724;677 
L"" k, P. S,·I.lpr . . . . . . . . . . . . . . . . . . . . . . . . . .  724,746 
Lock, ThylNo.'g & Most·s . . . . . • . . . . • • • . . • • •  725,0 1 a  
LOl'k altachm .. nl, A. W. J,(vlug.tou . . . . . . . .  724,899 
Lock for anglt· cllck_, .. Ic. , ... H. Mobley • •  724,012 
l"ncking devl(·t·, U. �. :�a('bo18 0 • • • • • • • • • • •  724,729 
JAJg Inadt·r, C. E. I�vuus . . • • • 0 . 0 . 0  • • • •  0 .  724,831 
Lugging Cllr .Ian�hlun, J. A. Blanchard . . .  724,5:17 
LO(Jm wnrp stop mutton, II. Wyman • • • • • •  724,769 
LOflill WUl'p tt'llsinn mpchallism, H. Haut· 

mann . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . .  . .  . . .  724,471 
l.ow wntet· uhu'llI, swam boiler, S. H. 

Rllll'b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724.61:1 
lIaglwt coil, tit'ld. C. R. & T. M. Mestoll . .  72· .... 84 
llnil bag ('nlt'hing aud dt�UVN'Y d(�vlCf', M. 

n. ('Ul mlngs . . . . . . . . . . . . . . . . . . . . . . . .  . 
llaU ('rIl IlP, I.,. H. Rickh·s . . . . . . . . . • . . . . . • .  
llullho]t� or othf'r cover, .T. 1 ... M. A. Rels • •  
llall1utl motor, A. Brunt'I1t� . . . . • • , • . • • . • • •  
Match box, R. I. Deihl . . . . . . . . . . . . . . . . .  . . 
MuttI·t·ss IDH('hint', )4J. n. \Yhpt·lcr • • • • • • • •  

Mpusttring and tilling appuratus, A. Co 
WI'lght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ml'Ht Chol l)(,l', U. 1).'Um,·r . . . . . . . . . • • • .  0 • • 

lIN-buuleal movt'mpnt, J, A. N(·hnt'll . • . . . • •  
ll('('hllilical [)O\\"pr, �. 11113'«'s . . . . . . . • . . . • . .  
llt'rchalldl8t·. mt'ulls tor handling', H. ll . 

724,673 
724.943 
724,939 
724,429 
724,823 
724,978 

724.768 
724,"24 
72-1,955 
724,1161 

Ha"lIng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 1.R59 
lIt'tlil strllctm'p, ('XIUllUlptl, H ,  .J. 11011 • • • • . • 724."'66 
:.llh·ror hnldpr, IldJ1U�tuhh·. H. Bpckt,.· . . . . . . 724,782 
llol1 wl·lugpt·, \YlIl'dwpll & '''hltt· . . . . . . . . . .  724,6:14 
lIotors, rut'aus tm' prt'vPllting fluctnutions 

In rntary. J . •  T. \Vond . . . . . . . . . . . . . . . . .  724 ,645 
N ... ·ktl" fa.tpn�r, J. ", .. II . . . . . . . . . . . . . . . • .  724.52\1 
Nt'st, h,·n'., W. J. D\IIll rd . . . . . . . . . . • • • • • •  724,825 
Nl·t, g\ll, L. Han.pn . . . . . . . . . . . . . . . . . . . . .  724,467 
NItrocellulose, purifying, .' . I. Du Pont • • • •  724,932 
Nozzle, lIuld, W. A. Hohlt· . . . • . . . . . . • • • •  724,678 
Noz�lt' for bumidlti('l's, ph'. ,  Q. N. Evans . •  724, 685 
Oil bnrllt'r, Vun Pelt & Lanfmnn . . • • . • • • . .  724.761 
on tmrUf'r with 8t'lf-slIllplytug stpum de-

vicc'. crud(', E. I. N[('holR . . . . . . . . . . . . .  72-1 ,72R 
Oil ,1I.lrll·l\l .. r • •  T .  B. G1uv .. r . . . . . . . . . . . . . . 724. 11112 
Oils, sohdttylng und tf}u�ht'nillg, R('ammpll 

& Musk,·tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724 .111 11 
Oilf"l', n. J. Pt'acHck . . . . . . . . . . . . . . . . . . . • . .  724.40a 
Orf' roasting furuacl', H . .... RplUlall . . . . • . • 72 ... ,942 
Orf' spparator, Johnson & Howurd . . . . . . . •  724,70a 
Packing. pl.ton rod, lIardnpr & La Riviere . 724,6'J8 
Pall and .hlpplng ca1l, minnow, E. C. 

Bourne . . . . . . .  . . . . . . . . . . . . . . . . .  • • • . .  • •  724.539 
Papt'r maklug machln,·. J. .'. OIH'rt • • • • • •  724,732 
Partition, archlt£'ctl1ral, \Yhf't·lct· & Har· 

grave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724,6.18 
Pen, tountaln, P. E. Wlrl . . . . . . . •  724,98.1, 724,984 
Pen, ruling, S. A. I·�lm·t'n . . . . . . . . . . . . . . . . .  724 ,687 
Pencil holrtN" Rnd ('IIJl'udll l·. c-umldntOd, 'V. 

D. WlddN's . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pprfpcting PI'f'S8, wPh. .J. I�. (4"irm . • . . • . • • •  
Plaun Ilt.>dal nc-tinn. .J. Illt'l·dorf . . . • . . . . . .  
Piling, Hllrlnng & Bal ... r . . . . . . . . . • . . . • • • •  

1'111 �oatlng ma�hln'·. E. C. Clark . . . . . . . .  
Pin holdf'r, G. A. 1··8 I1S . . . . . . . . . . . . • • • . • •  

Pin tongUt� joint, : T. F .  Gref'nwood . . • • . • • •  
Plpt'. Set' Cpmpnt IInpd 1'11'''' 
Plpe C'orrirr, C. Ij·. £lortrm1H . • . . . • • • . . • • . •  
Plant(lr9 ('orn, A. R nill , . . . . . . . . • . . . . . . .  
Playing ball, �.. H. RI�h8rds . . . . . • . . . • . . .  
Plow, F. A. Mill. . . . . . . . . . . . . . . . . . . . . . . . . 
Plow, E. Hoas • • . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pneumatic tube tf'rminal, ,,�. A. Fordyct� . •  
Pole, mptalIic, W. Maxwpll . . . . . . . . . . . . •  
Pole tip, .1. Waddell . . . . . . . . . . . . . . . . . .  . .  
PuoJ HI' uth('r likp hall, H. I�. nask.·ll . • . •  

Post bas£'. n. C. Winslow . . . . . . . . . .  , . • • . • 

724,980 
724,456 
72 1,1155 
724.57:\ 
724,4:16 
724,R:l2 
724,695 

724.7:15 
724,R64 
7211,01 1 
724.5118 
724,854 
724,688 
724,909 
724,6.12 
724,470 
724,644 
724,924 POWI'I' .b .. ars, C. & A. McVicar . . . . . . . . . . • 

Pr('sf'rving perlsba hIe food proonC'ts, C. E. 
Davis . . • • . . .  , . . . . . . . . • . . . . . .  , . . . . . . . . .  724,llfi:l 

Pr('s .... ·vlllg IJt'I·lshahlt· fond pr0c111('tA, IIP-
paratns for, C. E. Davl • . . . . . . . . . . . . . .  724,554 

Pressure r('gulator. N. C. Lo('kp . . . . . . . . . . 72 .... . 4Rl 
Print('r's �allt·y aud ('hIlRl', (·omhhwc1. 'vn-
prlnTI�l�>r����

g
Y.1 I;: ·Fi��·. 724:455; '724,457: f�U�� 

Prilltill� P't'SR, E. E . •  "Inra . . . . . . . . . . . . . . . .  724.{){)7 
Printing IIl·P •• folding and delivery device, 

J. L. Firm . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,458 
Propeller, R. MUrr . . • . . . • . • . . • • • • • . • . • . . 724,488 
Propellcr, H. Quick • • . • • . . • • . • . . . • . . • . . . • •  72·1.9:15 
Propt'lI"r, boat • •  1. II. Milligan . . . . . . . . . . . •  724,486 
Pul1f'Y or simnar d.�vlce, sasb, A. .John-

.ton . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . •  724,1178 
Pump, J. A. Ek . . . . . . . . . . . . . . . . . . . . . . . . . . .  724.559 
Pump plunger E. Scoll • . . • . . • • • • . • • . . • . . . .  724,512 
Pump, relay, E. \Y. Gragert . • • • . . . . . . . . . •  724.069 
Pump valvt� and valve actuating mt�cbanlsm, 

H. B. Petsch.. . . . . . . . . . . . . . . . . . . . . . . . .  
Quicksilver roaster, .Tohn.on & McKay • • . . •  
Racer-, II. i\. Cook . .  , . . . . . . . . . . . . • • . • • • . . 0 
Rail clamp, W. S . .  Jon('s . . . . . . . . . . . • • . . . •  
Rllil joint, J. F. Hollls . . . . . . . . . . . . . . . . .  . . 
Rails, etc., apparatus for cleansing tram, 

C. H. Jprrard . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway Interlocking machine, B. C. Rowell. 
Railway rail jolnl, J. G. McMlchael . . '  • . . .  
Railway .pllce, J. Mabus • . . . . • . • • • . • • • • •  
Railway .pUCf', locking, J. Mabus . . . . . . .  . . 
Railway switch, C. Fl. Nowlin . . . . . . . . . .  . 

(Continued on page aoo.) 

724.4117 
724,581 
724.546 
724,71 1 
724,867 

724.479 
724, 947 
724.922 
724.1103 
724.002 
725,008 

one Best Tkinj on Wheels 
ALL ROAJ;)S ARE ALIKE TO 

Ohe OLDSMOB ILE 
R.UNS EVER. YWHERE 

Nothing to W .... tch but the Roa.d Ahe&d. 
Our new red catalog lIIu.trates and describes tt In detaiL 

THE PRICE IS RIGHT 
OLDS MOTOR WORKS, DETROIT. MIClL 

q"l,e 
Automobile 

that solves the problem 
of rapid, safe and pleasant motor 
travel on all kinds of roads, in 
all kinds of weather-is the Ca
dillac Automobile. If you know 
of an auto fault, you will find it 
corrected in the Cadillac. Very 
powerful engine; entirely new 
transmission gear; perfect, sen
sitive steering mechanism; pow-
erful brakes. Simplicity 
joined to durability; 
speed united with 
safety ; strength 
wrought in 
g r a c e .  
The 

is made 
as a runabout 

with seats for two, 
at .750. With de

tachable tonneau that 
. converts it into a handsome 
and roomy touring car for 
four, f85o-t o n n e a u  seats 
either facing forward or vis
a-vis, giving a comfortable 
support for the back. The 
body design of ·the Cadillac 
i. a very pleasing effect for 
either city streets or country 
roads, and the appointments 
luxurious. Our fret illus
trated booklet - N - gives 
address of agency nearest 
your home where the Cadillac 
may be seen and tried. 
Cadillac Automobile Compilny 

Detroit, Mich. 

A five 7ear guarantee 
doesn't ma.ke paint good; 
but 

Patfon'. 
SUN·PROOF 

PaInt 
makel good a five 7ear guarantee_ 
Patton'lI Sun·Proof Paint luts twice ... Iolle. 
Covers much more surface. 

!lITTSBUllGlf PLATS GL.6.SS Co., 
Geaeral Ditltrlbutera. 

Send for Rook of Paint Knowledp 
and Advice (tree) to 

PATTON FAINT CO., 
a'. Lai&e 8t., JUl" ..... , "'Ie. 

A Living from 5 Acres 
If you have a small fann, a country pJace, a suburban or ,'I1IRK8 

home, and wlllh to l("arn how t(, rnali:e a Jiving from l\ few ftt're", 
write for T·he Small FarJller. Lou of profitahle !'olntE'ra for 
the large fanner. too. Somt'thtnll new In farm and ("ountry Ute .... 
ture. fiiilenci 10 een .... for 8 .. onth .. ' trial • 

THE I!MALL FAR B . R, ".pt. ' ... Brood".y, NewYork. 

OLDEST INOORPORATED CD,  
In U'.f!r:�A':.ftt,:��obJI:Iw.ne1"8. 

Cannon'. Racer eqUIPpe�\th one of our 
U In. StandaId BoUers, .. blch made a Record Mile In 1.116 1-5. 

The followtul{ til an extracL from an order jllllt received: 
After careful1y considering all other makes of 
Boilers I have declded to again place my ord("r 
with you for a Boller for my racing car tow year. 

StealD Carriage Boiler Co. 
Write 1M Catalog. 119 W. 1St St.. Oswego, N. Y. 

P� I C E  . '1 2 5  . 
If you are 8eeinng for pleasure. It you wish to saTe 

time In travel, .f you want a racing machine or a bill 
Climber, there Is only one machine that will 1111 your requlremente, and that I. the 

MARSH 3 H. ' P. MOTOR OYCLE 
cuarantee!1 tor one year. 
MOTOR CYCLE MFG .  CO., 

Write for clrcnlar. 
BROCKTON, MASS. 

c;o' ... ·CC .. . CT. 

Scientific American 
; 

Building Monthly 
NEW VOLUME NOW READY 

VOL 34-JVLY to DECEMBER. 1902 
.A MOIlthly Magazine of Dome.tlc Architecture 

Sumptuously Illustrated 
2 7 5  I I IUllratlonl Six Cover. In Tint 1 46 Pagel 

Bound In BOl\rdl Price, $2.00 prepaid by mail 

The Thirty-fourth Volume of the ScIENTIFIC 
AMERICAN IH' Il-DlNG MONTHLY more than maintains 
the hlJrb standard establl.hed by tbl. valuable MUjra
line. Its .. Talks with Architects "-contribution. by 
tbe leadblj{ architects of the day ; It. editorial dl.cus
.Ion. ot Important .ubject. relating tu domestic arcbl
tecture ; and It. many .peclalized Department. make It 
t�:d:"ost u.etul aud most valuable publication of Its 
TALKS WITH ARCHITEUTS 

.. A Talk on' House Fitting.," lIy a sanitary expert. 
f\l!Ilt.:'�� SRJ����r ��M.!';;!:l:.'t��

rt
i;r H,';; 

:�,:n:o; N:Co�tl�:· A�i. �eh
��� WtIl';2E�rt�� Aiken on the " Cit .. ArChitect." Mr. Percy Griffen on " Small Houses." : 

EDITORIAL A RTICLES 
" Cbeal Houses." " WaJ1s and Wall Treatment." 
:: l�� t�:'��:i�!'JUII�i��' 1�: �::��r, H�'H�: 
the Householder Help. tbe Hou.e." 

DEPARTMENTS 
,. 'l'he Garden. t, ti The Household." .. SanltatioD." 
;;�:�*i.��r.el;�U:�eL�I�:" H9��' Fi�tt,rl�, Ite..te 
��g�.!��( u,:r::af.:

ntfla1�.�
use.�: F�ft�� 

•• House Swgrestions.'t .. Wall Papers." "_The Kitchen." �"New B'lOk8." "Legal Notes." .. �ew Building Patent.... .. Publl.hers' Department! 
The SCIENTIFIC AMERICAN BUlLDD1G MONTHLY contain. each month photograph. and plans of dwelllllA' 

:�.:l':,"
s
P��?�:'efJ::,t�M;�':

t
��v�';

d 
b�:�g��i;. 

o
:rI'::f:.i In tint. The lIIustraUon8 are all made from photo"raphll taken expres.ly for the Magazine and are printed WIth =����;n��t gJ :�: r.r..���I::n� p��:nf��ui'Jt��� synop.l. of. each subject lind are a unique feature of thlll valuable Magazine. Careful and concise descrlptton. IIccompany each illustration. The l\luotratloll8 luclude photol!1"llPh. of exteriors. Interiors and detallo, Vie ... of garden. and oMlamental adjuncts to the house. No �n.e Is spared t.o make this Magazine the leadlug 

t'ns ��is!ts class and of tbe utmo.t practical value 
For Male by 

MUNN & CO., 361 B'way, New York City 
aDd all Dew"dealer" 

I will Ship to auF Station lB
. 
the UBlted State. C.r 

$ 2 5 00 THE CELEBRATED 

WILLARD STEEL RANGE � 

© 1903 SCIENTIFIC AMERICAN, INC.
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Valuable Books ! 
1902 EDITION 

All the World's Fighting Ships 
By FRED T. JANE 

Author of the Naval War Game (Kriegspiel) 
Used as a text-bnck In European navies. The only abso lutely correct and complete work of the kind pull-

IIshed. . 

391. pages. Ot>er 3,0:JO Illustrations. Oblong Quarto. I1loth 

Price 81i.00, post free 

N O W  READY. 

Modern Machine 
Shop Tools 

Their ( 'onstrnction, Operation and Manipn
lation, Includina Both Hand and 

Machine Tools. 

By W. H. VANDERVOORT, M. E. 

Railway "ystl'm. third rail electric. W. G. 
'\�ug(,ll h u l s  . . . . . . . . . . . . . . • . . . . • • .  0 '0 • • •  724,762 Railway t .. nim�, snfpty device for stoP.-ping, T. 'r. Cbalonel' • • • • • • • • • • • • • • • • • •  724,807 

Ra ilway v('hicil'S or trains, controlling sys-
t('ID for, H. G i hhs • .' • • • • • . • • • • • . • • . • • • •  724,690 Record Indicating dl'vic,·. W. L. Trill . . . . . .  724.525 Rein holdN', A.  Carlson . . . . . . . . . . . . . . . • . . •  724,430 Roasb�r. SPt' Quicksi lvPl' l'oash'l'. Rolling mill coupling . Y.  E. Edwards . . . . .  724.684 

Bopt· ma ch hiP, l'. J .  Ihwks . . . . . . . • . . . . • • . .  72-1 ,776 
Rotary t�xpa llsion PlIghlt',  R. S. Mattt.'son . .  72"',907 Rotary fluid t"ug i llt' ,  J.  F. CoolI'Y • • • . • • . . . • .  724,fl9-l Rotary motor. J. }1. Crowley . . . • . . . . . . . . . .  724.819 Rnbblng or pollsblng macblnc. M. S .  Gooley. 724.567 Rng fastt·ner. J. L. Kingston . . . • . . .  , . . . .. . .  724.!l84 Sash lift. C. P. Howard . . . • . . . . . . • • • • . . • •  724.701 Sash lifting apparatus, greenhouse, John-ston & �'ol�y . . . . . . . . . . . . . . . . . . . . . . . . .  . Saw attachm('ut, huml, J. Catudal • • • • • . • • . Saw filer, D. L. li:l'ichllt>r . . . . . . . • • • • • • • • • • •  Scale. welgi:.lng. H. B. McNulty . . • • . • . • • •  Seal for ellvelopp�, packuges, etc., J. O. 

F leece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Sealing macblne. envl'lop. H. J. Williams • •  Seat and back, C. W. · Emmons • • • • • .• .• • . • • •  Seeding ruachinll, S. H. , .Thires . . . • . . • . . . . • •  Sewing muchine awl J;Ibechanlsm, Dodge & Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724.447 Sewing machine ' "otary take uP. J. Heber-ling . . . . . . . .  :. . . . . . . . . . . . . . . . . • . • . . . . • •  724.576 Sewing macb.lne ruIHer. A. Laubscher . • .. • • .  724. 589 Sewing machine shuttle. F. L. Babb . • • • . •  724. 652 Shade roller bracket and sash stoP. W. Crowtber . .  . . . . . . . . . . . . . . . . . . . . . . . . • . .  724.548· Sheet metal bending machine. C. T. Tarpen-ning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724.519 Shoe. C. H. Goodwin . . . . . . . . . . . . . . . . . . . . . 724.846 Signaling al'paratus. Dunbar & Denn . . • . . .  724.�1 

l.arge 800. 576 Pages. 673 Illustrations. Bo und in Oloth. ��!;n IUs�;��r.fg ���18;�ltfg !�'!,'l:i�e; ' j: . w: 724. 6 

Price 84.00. Finegan . . . . . . .  . . . . . . . . • . . • • . . . . . . . . . .  724.562 Skirt elevator. J. P. Sutton . . . . . . . . . . . . . . . 724.518 
An entirely new and fully illustrated work. treating 

tbe subject of lliodern Machine Shop Tools m a 
concise and comprehensive manner . . Special care bas 
been taken ·to eliminate nli matter not strictly pertain
ing to t.be subject, thu. makinll It pOSSIble to !!Ive the 
reader complete mformation pertaining to machine 
shop tools and metbods in a single volume at a mode
rate price. 
m!'!':I:.,or�oi� ��r,,';;'��:'.M��J �\':s:::.i°a':l���.;r� 
tlon of each is given In proportion to their relative nn-
fg�;".i .J:rt��:s�rr��n:h��Cr::n�I:.!'r'y v��':�f 
Each tool Is considered fram the following points : 
FIRST-Its construction. with hints as to It. manu· 

tacture. 
S1!lCOND-its operation. proper manipulation and care. 
THIRD-Numerous examples of worli: performed . 

DIES 
THEIR  OONSTRUOTION AND USE 

For the Modem Working of 
Sheet Metals. 

By J OSEPH V. WOODWORTH 

Octavo. Cloth. Very Fnlly Illustrated. 

Price 83.00 Postpaid. 

This book Is a complete treatise on the �ubject 
and the most comDrehensive and exhaustive one in 
existence. A book written by a nractlcal man for 
practical men. and one that no dlemaker. machinist, toolmaker or metal-working mechanic can alford to be without. Dies, press fixtures and devices from tbe simplest to the most intricate in modern use. are shown, and 

. their construction and nse described In a clear. pTactl
cal manner. so that all Jlradp8 of m·etal-working me
chanics will be able to understand tboroullhly h llw to 
design. construct Bnd use them. for the production of 
the endless variety of sheet-metal artICles now In dally 
use. 

HARDENING, 
TEMPERING, 

ANNEALING 
a.nd 

FOR.GING OF STEEL 
By JOSEPH V. WOODWORTH 

Author of . .  DIES, Their Construction and Use. II 

Octaoo. 280 page.. ' 200 lllUBtratiooB. BoUfid in OIoth. 

PRICE. $2.50 
A new work from cover to cover. treating in a cleM, 

concise mannpr all mOder
�

roce88es for the HeRtlnil'. 

4::''i.��i':.� �':.�:!r�akI:Jfl:';o:':;I�:lllr ..:�e 
cal value to metal·worklll!l mechanics In generaf. with 
special directions for the successful hardening and tem
pering of all steel tools nsed in the arts. including milling 
cutters. tap .. tbread dies. reamers. both solid and .hell, 
hollow mills. puncbes and dies, nnd all kinds of sheet 
::::t:l �f��: �ggl:' ��':.'r �1:s��iJr;::' .!'.n

:�
t
��

r
I.;�8 

implements of steel. both larlle and smill. In this work the simplest H.nd most ... tisfactory hardening ar.d tem
pering processes are given. 

GAS, GASOLINE AND 
OIL ENGINES 

By GAR.DNER. D. HISCOX. M. E. 
365 Pages. La'l"fl" Octavo. IllustraUd '10ft" 270 Hand80me 

Engravings 
Price 82.lm 

The only American book on an Interestlnli subject. Fnll of Iteneral information about tbe new and popular 
motive power, its economy and ease of manBJil'ement. 
Also chapters on Horsele •• Vehicles. Electric Llgbt
��;'rg�.t

rlne Propulsion, etc. Revised and much 

Horseless Vehicles, 
Au toInobiles and 

Mo tor Cycles 

Skirt or train lifter. H. M. Todd . • . . . • • • • .  724.758 Sleigb. MHri1l & Belton . . . . . . . . . • • . . . . . .  724.910 Smelting apparatus, electrical, R. L. Barn-hart . . . . . . . . . . .  . . . . . . .  . . .  . . . . . . . . .  . . . •  724.778 Smoke con&uming apparatus, furnace, J. F. Zaruba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724.647 Smoker's article. A. C. Cornell . . • . . . . . . . . • .  724.667 Snow cleaning machine. F. C. Harris . . . .  724.469 

��fJ'er:"rl:::e r· M��:a . .  : : : : : : : : : : : : : : : : : : : :  ��!:�� Soldering Iron. C. R. Gutner . . . . . . . . . . • • . .  724.853 Soldering or jOining can body seams, · ap-paratus for. G. W. Berry . . . . . . . . . . . . . 724 .785 Soles of boots or shoes to their inner soles, attaching tbe outer. L. A. Casgraln . . . .  724.432 Sound recording and reproducing machine sound box. G. K.  Cheney . . . . . . . . . . . . .  724.�35 Spark catcher. locomotive. O. H. Heyde-mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  724.863 Spectacle bridge. rimless. F. A. Stevens . . . .  724.755 Spindle catch. M. Seveney . . . . . . . . . . . . . . . •  724.747 Spinning apparatus with rotating head. J. 
E. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . Stair struoture. N. Bois . . . . . . . . . . . . . . . . . .  . Stay. dre .. waist. A. Nickerson . . . • . • • . • • • •  Steam. drying apparatus. T. J.  Nelson . . . . .  . Steam engine, H. G. Cousttllac, Jr . . • • . . • •  Steam generator, C .  H. Fox . • . . . • . . • • . . • • •  Steam gen£'rator, H. Sinclair • • • • . • . . • • . . •  Steel, making, F. E. young . . . . . . . • • . . . . . .  Stereotype, A. L. Anderson . • .  · • . • • • •  " . " . .  Sterilizer. R. H. Speare . . . . . • • . . • . • • • . . .  Stoker, m(-chanical, D. · Hurst . . . • . . . • . . • . .  Stone dre .... sing machine, A .  F. Jones, 

724.954 
724.790 
724.602 
724.925 
724.816 
724.564 
724.960 
724.770 
724.418 
724. 984 
724.872 

724.706. 724.707 Stone molding machine. artulclal. N. F. 
724. 608 
724.464 
724.820 
724.781 

Palmer . . . . . . . . . . . . . . . . . . . . . . • • • . . • • . .  Stone tUb. W. Greer . . . . . . . . . . . . . . . . . . . .  . .  Stove. J. M .  & S. R. Crowner . . . . • • • • . . • •  Stove or furnace, W. S. Beale . . . . • . • • . . • .  Stoves and chlm�eys. hot all' box tor brick or tile. H. Niemeczek . . . . . . . • • . • • • • •  , . 725.007 Stub runner and subsoil attachment there-for. W. Fetzer . . . . . . . . . . . . . . . . . . . . . . . 721.835 Stud. shirt bos.om. J. W. Lawson . • • • . . . •  724.591 StuIHng box tor flexible steam or gas tur-bine shafts. A. Schutt . . . . . . • . . . . • • . • .  724. 510 Sugar molding apparatus. H. Passburg . . • •  724.930 Supervlsor's assistant. S. N. Betts • • • • . • • •  724.424 Surgical truss. B. Chamberlain . . . • • • . . . • .  724.808 Swinging gate. F. L. Price . . . . . . . . . . . . . .  724.9:13 Swltoh stand. A. B. Bellow • . • . . .  724.656 to 724. 659 Syringe case, hypodprmic, B. T. Winches-ter . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  Syringe nozzle, J. T. Montgomery . • • . • • • . •  Table. M. Mantred . . . . . . . . . . . . . . • • . . • . . . •  Tag. laundry. C. E. Smitb . . . . . . . • • • . • . .  Tags, etc . ,  machine for stringing, J. C. Kimsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Telegraph key. E. T. Thorpe . . . . • . . • . • • . .  Telephonp system, J. H. Mason . . . . . . . . . .  . Telephone ! t ansmitter switcb mechanism. C .  Holmok . . . . . . .  . . . . . . . . • . .  . . . .  . . . .  . . . .  724.478 Tent wall clasp. E. Covert . . . . . . . . . . . . . . . . 724. 817 Tbermo electric battery. B. J. Hall . . . . . . . .  724.572 Thread unroller. S. W. Wardwell . . . . . . . . . .  724.975 Threshing machine. pea. J. M. Brasington . .  724.793 Thresblng lLaoblne self feedpr. D. A. Simp· son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724.748 Tbrow device. varl. ble. M. S. Gooley . . . . . .  724.566 Tire In6a ting device, pneuma tic, A. dp Glnglns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724.845 Tire, pneumatic, W. Edmunds . . . . . • • . • • . . •  724,830 Tire. rubber v�hlcle. G. B. Dryden • . . . . . . . .  724.681 Tire. wheel. R. S. Grabam . . . • . .  724.693. 724.694 Tobacco pipe. A. Andren . . . . • . . . . . . • . . . . • •  724.1151 Tool. N. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724.818 Tool handle. A. Hilmo . . . . . . . . . . . . . . . . . . . .  724.475 Tool · holder. electric. M. Loewenthal . . . • . .  724 .721 Tool. Impact. J. F. Clement . . . . . . . . . . . . .  724. 81 1 Tool. machine. W. Sellers . . . . . . . . . . . . . . . .  72 1 .514 Tool. pneumatic. H. A. R. Prindle & J. 
U. Adelph . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724.7:16 Top. splnr.lng. F. L. Cook . . . . . . . . . . . . . . • : 7-2.4.664 Toy. H. G. Sammons . . . . . . . . . . . . . . . . . . . . .  724 . 6 1 7  Toy. E. 80llmann . . . . . . . . . . . . . . . . . . . . . . . .  725.012 Trace det:.cber. J .  B. Blakeman • • . . . . . . . .  724.787 Track laying macblne. M. B. Holman & W. 
L. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724.577 Tray, ·serving, H. L. Palmer • . • • • • • •  , • • • . • •  724,492 Trolley. C. A. Olsen . . . . . • . . . • • • • • • • • . . . .  72 4.1l27 Truck. F. E. Caton . . . . . . . . . • • • • . • • • • • • . .  724.1191 Truck jack. car. C .  Kofske . • . • . . • . • • . . • .  724,587 ·rrunk. W. Wohlrabe . . . . . . • . . • . . • . . . . . . .  724.985 Truss. A. A. Raymond . . . . . . . . . . . . . . . . . . .  724.500 Tube welding macblne. H. A. Ferg]1sson . .  724.561 Tubing. making. F. F. Bischofl' . . . • . . . . . .  724.426 Tunneling sbleld. T. Cooper . . . . . . . . . . . .. . .  724.�6 T�i�., S��dl��:er . .  �r 

. . ������ . ��� . .  
��l�� . •  

o.f� 724,623 Twine cutting device. J. W. Mo.s . . . . . . . . .  724.915 Typewriter. J .  Alexander . . . . . . . . . . . . . . . . . 724.772 Typewriter bar movement, J.  Alpxa'ldpr . . . .  72 1,773 . Typewriting m·achlnp. Cros8 & GrIIHths . . . .  724.671 Typewriter copy holder. �'. E. Williamson . 724.982 Vaccinating needle. O. Tbomas . . . . . . . . . . . 724.522 Valve. T. A. Knlckerbacker . . .
.
. . . . . . . . . .  724.887 Valve. bucket bottom. W. F. Norman & J . . H. ··Berghauser . . . . . . . . . . . . . . . . . . . .  724.605 Valve . controlling apparatus, electromag- _ netic. I. G. Waterman • • . . . . • • . . . . . • .  724.52!1 Valve. cylinder relief. M. R. Zehnder . . . • . .  725.011i : 

Operated by Steam, Hydro-Carbon, Electric 
valvfou����Sb:��a".' . .  ���I�� • . .  s����24.�87 . �� 724.900 ' 

and Pnenmatlc Motors Valve m,'ch.nlsm. time. A. W. Knox . . . . . .  724.888 

By GARDNER D. HISCOX. M. E. �:�';,'i:lzr��a�at��.ln:iie:nsFfo�a'k.Tw.\v�il: 721,526 

Lara' 800. 316111'U8trations. OIotll. 460 Pages Va:d:t:t:.n c�mp��lti�� ' 'j';r' . r;,movi�g; . :r: " E: 724.763 

Price 83.00 Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725.002 

A practical Treatise for Automobilists. Manufac-
Vehl�� ����s��d . �����':� . ��� . �::�:�' . .  ,:��.: 724.789 

f:l::"";t��\�ll�:' A��:��:.;n�:-".:�!
e
��3

n
:!.:

v
g?��: Vehlcle controlling device. motor. W. O. 

724.7"7 Automobile. This work Is written un a broad basis. and . Wortb . . . . . . . . . . . . . . . .  . . .  . . . . . .  • . . . . . . " 
comPTlses In Its scope a full description, with Iilustra- Vehicle dro ft attachment. W. D. Carson . . .  724.81l3 

!!r::n�<lo?���I�f���h:i.t.�°fme;�rt".:'n'l =������ ;��l�t: gg�Pe��r P'w����ll'b� . ii. · · 0: ' 'H�: 724.921 

the tim .... contributing to the pleasure and business mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724. 857 
convenience of mank ind . Tbls book is up-to-date and V .. hlcle spring. A. Artnstrong . . . . . . . . . . . .  -. ' 724.421 
very fully illustrated WIth various ty pes of Horseless Veb!cle steering gear. J .  & J. FI .. ld . ·  . . . . . . .  724. 836 
Carriages. Automobiles and Motor Cycles. witt! man,- Veb.cl .. wI:< el. J. G. Westover . . . . . . . . . . . .  725.014 
details of the same. It also contains a complete list of Ventilator. See Car motor ventilator. 
the Automobl le and Motor Manufa:cturers. with their Voltameter for the electrolysis of water. 
addresses as well as a list of patents lssned s ince 1806 on Garutl & Pomplli . .  ' . . . . . . . . . . . . . • . . . •  7C!4,842 the Automobile IROU.try. A full l'Ilutltl"ated circular Wafers. etc .• macblne for · cutting "'H .  H. will be sent free to any ad dress. Hun3crford . . . . . . . . . . . . . . . . • • •  .' . . . . . .  " ,  724.578 
--- F··n � t' � .. ,- ., �-.. boo I Wagon brake. I. Sartain . . . . . . . .

.

• .. . .. • • • . , .• '
.
' 7

. 

24.5fl9 
- .... aesenp ·.ve ".rc·_·,'. o, a"""" ks will be ma(1ed Wagon brake. Loper ·& Halley . . •  ; ·. · • • . .  · . , , ·724.900 f- upon applwation. Wagon wrench ·and jack. · D. Cliti-y,·. ·. · ..... . .  ·72�.437 

.UNN •. "0 Warp stop motion mechanism. C. H . . Draper ,,4.448 
... U OJ PubUahara, 38 1  Broadwll, Na. York \ContwuerJ imPf.llll8\lt.) 

BARKER MOTORS 
• to 8 H. P., $80 to $220 

Have more good points, fewer 
parts and require less atten
tion in operation than any 
other. 

Launch .. , Val"I, Splol,ltlll. 
C. L. Barker, Norwalk, Ct. 

T H E  T U R NER B RASS WORKS 5 7  M I CH I G A N  S T  • •  C H I C A G O .  
A L U M I NUM .  B R ASS A N D  B R O N Z E  CAS T I N G S  
MACH I N I  NG STA M PING.SP I N N I N G , P O L I SH I N G .  
PLATING . 
ESTIM A TES FURN I S H ED O N  S P E C I A L  WORK. 

Put it down in " black and 
white" that if you want to 
shave with the greatest 
comfort, conven ience and 
safety, you n eed Williams' 
Shaving Stick. 

Price. Twentyji'V' .Cents, of an. Druggtsts ' 
fbe J. B. Williams Co.. Glastonbury. Ct. 

LONDON PARIS DRESDEN SYDNEY 

" Wh o 
r i g h t 

ft aJ' t h e 
t i me ? .• 

fi aJ' Th e m a n wh o 

L L G I N  
T I M Et  

e ve ry t i m e  
Every Elgin Watch is fully guaranteed. All jewelers have 
Elgin Watches.  "Timemakers and Timekeepers, " an illus
trated history of the watch, sent free upon request to 

ELG I N  N ATIO N A L  WATCH ·Co • •  E LGI N .  I LL. 

DR INK  PURE WATER 
If you want to be health,-. Don't venture on drinking doubtful 
water. Always use the 

Filter 
wblch completely removes typhoid and 
cholera germs from tne water. Send tor circulars. 

BEBKEFELD FILTER CO., 
4 Cedar Street, New York. 

FRICTION DISK DRILL 
FOR LIGHT WORK. 

J I  •• TheHe Great AdvBiltatre8. 
"rhe speed can be instantly ehanJ("ed from 0 to 1 600 without 
stopping or shifting belts. Power apphed can btl graduated 
to drtve, with equal safety

, 
the smallest or Iargut drill, 

;��:::: I�ta drlii�r;ak;�der �cs::dlo�n c�=io:::. gt'@at 

W. F . ... "NO. BARNES CO., 
Established lR72. 

1999 Ruhy Street, RoekfoPd, TIl. 

...�l�¥e':t.=:rag�::Y,.�9 ::t t::����r'sir��: 
tion In every way If you purchase a 

" Morlock "" -
Runabout 
It Is durable. 
simple com
fortable. prac· 
tical. reliable 
and economi
cal. Wheels 
are of tnbular 
steel. t i r e s  of tbe best 

flnlsb in bIa.ck. red or blue. Price .m,'b�a&: the 

MORLOCK AVTOMOBILE MFG. CO,. Inc. 
Buffalo, N. Y., U. S. A .  

Haw la Painl 
a Housa Cheap 

Ind Ha" il auaranla.d 10 Look BaHar J Wear 
Longar and Cosl Lass Than Ih' B,sl 

Whila Laad ' Paints • 

Ne"r Fadel, Cracks; Chalks, Peels or Blilters and II Not · Affeoted II, 
lases. Flft, Sample Colors and Illustrated Booklet Prepaid to 

An, Addresl Absolutely Free. 
The cost of palntlnr the house 

and barn, outbuildings and fencel 
Is a heavy burdeu" Cheap paints 
soon fade, peel or scrape oil' and 
"hlte lead and 0\1 costl 10 much 
and has to be replaced 80 often 
that It Is a cOlHtant expense to 
keep the bright, clean appearance 
:io desirable In the cozy oottage 
home or the elegant mansion. 
the following are a few of the · 
large users of Carrara Paint: 
• Pennsylvania· R. R. Co. ;  Pull· 
toan Palace Car Co. ; Chloago 
'rell'phone Co. ; Central Union 
'l'elephpne Co. ; Field Museum, 
Chicago ; Kenwood Club. Chicago; 
Clnclnnatl 80uthem ; C. & E. I. R. R. Co. ; Denver & Rio Grande R. 
R.; Wellington Hotel, Chicago. 

Carrara. Is used because It lasts looser, IUIverfadu. lUlver cracU, WIII14·k __ 

never bllstera, never paelsl covel'll 
more surface than the nighest 
priced paints and oosts less than 
the cheap mixed paints that in
jure instead of protect, There Is 
but one Carrara. It Is made by 
the Carrara Paint Agency L Gell
eral OIDces, 898 ·  Carrara Hldg •• 
Clnclnnatll OhiO, and anyone 
having a nouse to paint should 
send for 50 free sample colors 
and our handsome booklet, showIng many buildings reproduced In 
a\l the colors just as they 8M 
painted from this great 'pain& 
that bas stood the mOB' r1gi4 
tests for 25 years and, bear In 
mind, that It Is the only paint ev. 
manufactured that Is backed by 
a positive jruarantee In ever,. 
case. Distributing depots In all 
principal cities. Write -to-day and 
save fialf your pain, bwa III &III Iu&ure. 

© 1903 SCIENTIFIC AMERICAN, INC.
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Because it has real merit this Pioneer 
Linen Underwear grows in popularity 
every year. It is so comfortable-so 
satisfactory, that those who wear it 
once, recommend it unqualifiedly. 

The Garments or Booklet tel l ing about 

Them At Leading Dealers Everywhere. 

THE DEI!lIEL LINEN MESH CO., 

491 Rroadway, New York. 

"�tlsbboilpl'. E. HUl'lls . . . . . . . . . . . . . . . . . . . .  72-1 , 8041 
\Vu8hing IIHl C'h hlt , .  X. Dl'llslt'l' . • . . . . . . • • . • •  724,446 WU8hing lllaehil l t ' ,  l1. J .  ] h1l 1 1 1 . . • • . . • • • • • •  7�-!.rl5� 
\YashillK mllehim' upPI'H ting lllPH.lI�. J. It. C",·t"r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724,4:\1 \YUtChCH3P Slll'il lg, C. Nobs, .Jr. . . . . . . . . . . 724 ,(1)4 "�ateh mOVPlllPllt hoxps, pte. , holf1t'J' for, C .  J. Ol!le�·. JI', . . . . . . . . . . . . . . . . . . . . . . . . .  724 , 926 Wlltu eool,',·, Z. F. Bowman . . . . . . . . . . . . . 724, 792 'Vater metPl', F. Lurnhl'l't . . . . . . . . . . . . . . . 724, 7 1 M  Water to WHshstlUUJ hasins, t�tc. , electrical 

control of the flow of, I .  G .  \Vatf"r-lllan . .  • . . . . • . . . . . . . . . • . . . • . • • • • . • . . . • .  724, 527 
Water tube boilPl", )1', :\1. Faber . . . . . . . . . . . . 724, ufiO 
Wea tber strip, S. E. Moore . . . . . . . . . . . . . . . 724, 721l 
Weft fork, J. H. Foster . . . . . . . . . . . . . . . . . . 7 2 1 , 51l:1 
\Vt>lding dip, link, W. N. Gourley . . . . . . . . . . 724, 56S 
\Vt'lt hutting machine, C. L. Eaton . . . . . . .  724 . 82S 
Wb" .. I,  W. H. Laswell . . . . . . . . . . . . . . . . . . .  724, �95 \Vh.'pl rim attachm{�nt, tl"Hction,  H. A. LuvpudC'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,�!lf) 
Wh\J., II. F. Moore . . . . . . . . . . . . . . . . . . . . . . . 725 , O(}l "·Indmill, A. Morrisson . . . . . . . . . . . . . . . . . .  72·t , 9 1 4  \Yllldow, P. O. Hultmark . . . . . . . . . . . . . . . .  725,000 \" indow casing and scrpt'll, �'. C. & A. 

U. Eastman . . . . . . . . . . . . . . . . . . . . . . . . . .  724, G8.3 
\Vindow clf'aning appal'u tus, S. C. Lawlor . . 724,590 \Vintiow ('}panill� dt'vlC'(' , I I . I·�. Bayer . . . . . 724, 584 \Villdow ('�t-·anill� saipt,,' chair, C .  Buckel . 72·1.799 

I \Vindow lO('k,  Hannun & Lucas . . . . . . . . . . .  724 , 466 
I \Vindow serppn, l��. C. & A. ( I .  Eastman . . . .  724,682 WIndow SCI'Ppn, adj t1stahlt', ��. So G ilf's . . . .  72·1 ,691 WII1IIo"', storm, C.  O.  Docl!:" . . . . . . . . . . . . . .  724 , 556 Wire stretcher, gatp, J. :\1. Rf'iterllllln . . . . 724, 940 ,\Vrapping machinf', L. BOlllwfoi . . . . . . . . . . . .  724, 538 ,\Vrapping machitlf', package, :K ��. l\.ltlps . . 724, 485 "\Vrpnch, J. }-h,t'fman . . . . . . . . . . . . . . . . . . . . . .  724 , 865 ����������������������� ¥nke and pole cOllllectioll, neck, F.. e. Rishel 724, 7:18 
. Zinc, treating complex OI't'S of, W. C .  

Wetherill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,6:37 

E LECTR I CAL E N B I N E E R I N B  
TAU IHT B Y  MAIL .  Writ" for our Free lIlustrated Book. 
.. CAN I BECOME AN ELEC

TRICAL ENGINEER ? "  
We tt&ch ElectTir:al Engineerin2', ElectriC Lightin�, 

Electric Railways, Mechanical Enginel!rlD�, Steam Engl. 
Deering, Mechanical Drawing, at your home by mall .  
Institute indorsed by Tho!. A. Edison and others. 
ELEVTRICAL ENGINEER INSTITUTE. 

Dept. A, 240.242 W. 28d St. New York. 

LEARN PROOFREADIN G. If you possess a rair education, why not utilize it at a genteel 
and uncrowded prote.sion Vaying $15  to $:l5 weekly ? Situations 
always obtainable. We are the original instructors by mail. 

BOME CORBESl'ONDENCE SCHOOL, Philadelphia 

A UNIVERSAL 
POCKET MEASURE The only practical all around measure wer made. Measures curves of aU kinds 

:f4r��:i1o:�tst�a!g��.:z�t�a r�\�p1r tV:::, brain and money saver. Absolutelv accurate. Measures any distance, Can be �et to " zero" at wil l . Any one can use it. 
r�:I��:ts:g3��s��i���t. If Ct:'ctura� f�e� 

STECK E N R E lTER MFG. C O . ,  
96 L A K E  STREET, CHICAGO. 

-----
AN E�GIN EER' !' LI BRARY. 

An absolute Encyciopredia for Enllineers or for Steam Users. Electricians, Firemen and Machinists. is the 
HANDBOOK ON ENGINEERING_ 

By HENRY C. 'l'ULLEY. 
'11hird edition, enlarl!ed aud revised, 5,000 copies, now ready. Sent anywhere on receipt of price, $3.50 -money back if dissatisfied. 9'10 pages. 400 flne illustrations. Thoroughly reliable and practical. Handsomely bound in leatber "nd "i\t. Pocket· book form. 

II. V. Tt:LLEY & VO., 
1060 Wainwright Bldg., St. 1.0018, )10., U. S. A. �. " Squabs Pay R::! 

_ Easler, need attention only part of I time, hrin! big prices. Raised in one 
, Ta���rs. w�t����ve S:�� fgrulWG�� BOOKLET .. nd learn this im'll1Aln8elll 

rich home (ndustry. 
Plymouth Rock Squab Co . . ! 4  Friend St . ,  Bosto n ,  Mass. 

M O N O PLEX 
TELEPHON E  

I NTERCO M M U N ICATING 
$4.00 each 
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tpms and the advantage of onr instrnments. 
Price, '" Station [nstrument�. f4.00 each 
Price, 11 Station Instruments, 4.50 each 
Price, 2 End Instruments, 2.50 each 

ATWATER KENT MFG. WORKS, 
110 N. 6th St., Philadelphia, Pa. 

A Handy Book 
To Ha..ve 
I/I ontgomery & Co.'s Tool Catal ogue 

It Is Illustrated throughout and describes and prices Tools. 704 pages. 6)(30 
'J.1! ins. The latest edition. wltb dis' count sheet hy mall for 25 cents. 

MONTGOMERY & VO., . 
105 Fulton St., New York CltYr 

������������99��99QJ � O I L--S M E L  T E R--M I N ES 't i Dividend-Paving Mining. Oil and � 
Smelter Stocks. Listed and � 

DOUGLAS', °fifEly& co. ; 
I 

Bankers & BJ.'okers, Fiscal A gents, :: 
Members N. Y. Consolidated Stock Exchange. � , 66 BROADWAY & 1 7  NEW ST .• N E W  YORK.  � 

Booklets giving our successful plan for realizln� the Jarce • 
• Inte .. e�t and protlt8 of Ie itimate mitJlng, oil and W 

smelter investment!:!, !!ub. blanks, 1ull particulars, etc., ,-,ent • L free on nvplteation. . Ii' 
· ..... eE!eEeeeEeeeeeE!eEeE!eE�e 

50 Y E A R S '  
E X P E R I E N C E  

· PATENTS 
TRADE M A R K S  

DESIGNS 
COPY RIGHTS &:C. 

Anyone sending a sketch and descriDtion may ')uickly ascertain our ooinion free wbether an �l::·_ ��;·�_��.���rv ������ trai�e��:J�oo��������� "'l�!_ . �.-!. Oldest 8.2'ency for securinll patents. �.  I [,1�r.1I_ tfLl':'en through Munn &. Co. receive Sfli'· · ; l ! " l'iC� without cbn.rg-e. in the 
�,ci� .. tifi( Jlmtritan. 

A b&.! . ' ome]y illustrated weekly. I.JarJ!'est �tr· 
;:::'t:��u�f X:��t&�:e$l�it1So1�U��h n�:sr:t:al�r:' 
MUNN & Co.3S ! Broad_" New York 

Branch Ollloe, 62Ii F St . WIIIIhiDKteIt' D.  Co. 

DESIGN S 
Decalcomania transfer ShN't, R. 'Vhy te . . . .  Dish f)r simtlar u l'ticlp. ('ovt'I'PCl, A. :Monnt-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dishes, mounting tot' mpt"l, K II . Lt'HVt'II-\\'orth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Flag or hamwr, \". B. �tt'V(' I '!'t • • • • • • • • . . • •  Glass vesspl, cut, W. C.  Andpr!'Oon . . . . . . . .  . Glass vessel, cut, 'V. l\Ial'l'l'tt . . . . . a6, 276 to Rln!: , .J. C. Milil,.. . . . . . . . .  . . . . . . . . . . . . :-;tool lpg. C. D. Orcutt . . . . . . . . . . . . . . . . . . •  

T RADE MARKS. 
Asphnlt and products derived the-rf"trom. 

Orinoco Asphalt, Gespllschaft mit Re-
s�'h l"al1kter Hattung . . . .. . . . . . . . . . . . . .  . Rper, la�n·I·. Pabst Brt-'wing Co . . . . . . . . . . . .  . 

Boots and shoes, If'ather, H. Koch . . . . . . . . . . Brooms and hl'usbps, Joseph Lay Co . . . . . . .  . Chppsp, Socipte des Cav('s et df's Produc-
teurs Reunis de Roquefort (Aveyron ) . .  

Chemical Pl'adicators, C .  \V igg & Co . . . . . . . . 
Cigars, R. Alvarf'z y Rivtls . . . . . . . . . . . . . .  . 
Clothing, certain named, Standard Manu-

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . Cookies, Wa;vne Biscuit Co. . . • . . . . . . . . . . . . .  

('ooking ut<>nsils, earthen, K Udow & Lowry Drt'ss shields or protectors, Omo Manufac-
turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Extracts and perfumf's, E. B. Norton . . . . .  . Game of ca rds, J. M. Haddock . . . . . . . . . . .  . Gelatin. Whitman Grocery Co . . . . . . . . . . . . . (�prlnicidi". antispptic, A. A. IOeinschmid t . . Glovt's, F. W. Larom . . . . . . . .  , . . . . . . . . . . . . I-Jail' amI scalp preparation, ,T. "' .. phf'r . . . .  . 

Hll tchpts made entire-Iy of metal, W. l\.Ic-�-\l'thllr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Incubators and hl'oo<iprs, (h�o. Ertpl Co . . . . .  . KlIot t;\'ing implpmf>uts. Barhpr & Colman . Ltlmp mantlt's, gas, II. BO l'lUl . . . . . . . . . . .  . Livt'r rpgnlators, I,:lhoma l\.1f'dlcine Co . . .  . 
)111Ckllltoshps amI rnhlwr coats, Hodgman Ruhhpr ('n . . . . . . . . . . . . . . . . . • . . . . . . . . • .  )If'dtclne for cprtain named dlseasps, Swift Sp<'cltlc ('n. . . . . . . . . . . . . . . . • . • • . . • . . . .  :\(pdieine for malllrta Rnd kindred diseases, 

<'.  J .  Murpby . . . . . . . . . . . . . . . . . . . . . .  . . 
)lusic, shf'pt, Howley, Havtland & Dresse r .  
on u n d  varnishf's, linsped, W. H. Star-

huck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Packing, certain namf'd pliable metallic, Amt'l"i('un l\.If'tallic Packing Co. . . . . . . . PapPI', substitutp for wall, A. V. K i rkphy. Pl'rfumpd pl't'parations in powdered, paste, solid, and liquid forms, Y. Klotz. 

40,045, Picture apparatus, moving, Ampriclln 
Mutoscope & Blograpb <'0 . . . . . . . . . . . .  . 

Remedies, cholera, ' M. E. Davis . . . . . . . . . . .  . Rihbons, Wells & Strauss . . . . . . . . . .  40,036, 
Salvp, Zorgo Salvf! ('0 . . . . • . • . • . • . . • • . . . . . •  Saws. Shurley & D1ptricb . . . . . . . . . . . . . . . . .  . 
Sho('�, )Pllthpr, Wf'rtlwimt'r Swarts Shop Co. 
Sound 1'f'(,01'<18, American GrllpbophOJw ('0. Spoons, forks, kn lv('s, and ladlps, stlvpr, 

Oneida Commnnity . . . . . . . . . . . . . . . . . .  . 
Teas, mixed, Prpston & Stallt'fpr . . .  All. o67, Th'ps fo(' vehklps, rubber, Buckeye Ruh-her Company . . . . . . . . . . . . . . . . . . . . . . . .  . Tobacco, smoking, G. B. Lohravi('o . . . . . . .  . 

Tonic a!1d blood purlflpr, · A. L. Smitb . . . . .  . V('hicles and parts tht-'rpof. motor-propelled, 
Aurora Automatic l1achinery Co . . . . . . .  . Yetf'rinal';\' rpmt'dips, cprtaln named, Taylor 
& Rplth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . '\Yhisky, :McLean & Shatfpr . . • • • • • • • • • • • • •  Y{'ust, S. Porter . . . . . . . . . . • • • • • • • • • • • • • • • •  

LABELS. 

36,282 

36,279 

36,280 
36.27:1 
36,275 
36,2711 
:m,274 
36,281 

40,057 
4U,066 
40,043 
40,074 

40,060 
40,056 
40,063 

40,040 
40, 061 
40,075 

40,038 
40,044 
40. 034 
40,059 
40,055 
40,039 
40,047 

40,077 
40,082 
40,081 
40,071 
40,049 

40,041 

40,050 

40,051 
40,0115 

40,058 

40,076 
40,070 

40,046 

40.073 
40, 052 
40,037 
40,053 
40, 078 
40.042 
40,072 

40,069 
40,068 

40,079 
40,OM 
40,048 

40,080 

40, 054 
40,065 
40,0ll2 

"A Firem&n's Discovery, '  for mediCines, 
B. Brady . .  . . . . . . . . . . . . . . . . .  . . . .  . . . . . . .  9,879 "(,arrie MpH, " for Cigars, C. B. Henschel 
Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,874 

" Dagget t ' s  Chocolate Peppermints, " for confectionery. F. L. Daggett & Co. . . . . . . . .  9,872 "Daggett 's Chocolates . "  tor contectionery, F. L. Daggett & Co . . . . . . . . . . . . . . . . . . . . .  9,871 
"Doctor Twig 's RemE'dy tor Catarrh , "  for medicine, J. W. Smltb . . . . . . . . . . . . . . . . .  9, 877 
"Dr. Win ston' s  Mountain Root Pills ," for a medicine, B. T. Davis . . . . . . . . . . . . . . . . . .  9, 881 
"Laxatlvp "'�lonr, " for flour. Fair Brothers . . 9, 869 
"Marshall ' s  n{�nd-Shot for Cbtlls and Fever," 

tor a mpdichw, T. P. Marshall . . . • . . . . . •  9,878 "P<,ptorin<' ," for a mpdicinp, Battle Creek Health Tahlet <'0. . . . . . . . . . . • • • • . . . . . . .  9,880 
"QllPen Alpxandrla ot Judea Lotus Balm," 

for a toilpt preparation, J. L. Dezeahault 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,876 "Ralston Crisps, " for cprf'al food, Ralston 
Purina Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,870 "Royal Seal ," for cigars, American Litho-graphic Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,873 

"Sager Sppcial (,hpmical Process Axe, " for 
aX(lS, 'Vo rrpn Axe & Tool Co . . . . . . . . . . .  9,882 "Svensk Toddy Cognac, " tor cognac, B. 
Llndqvlst & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  9,875 

1 4 Th.. ,\\'-arrf"n Axe, " tor llxes, ,\Varren Axe 
& Tool Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,883 

" Yf'a st Qupen,"  tor dry hop yeast, Peerless 
\9 eRst Co. • • . • . . . . . • . . • • . • • • • • • • • • • • • • • • •  9,868 

PRINTS. 
"G rfppura Cures Grippf', " tor medicIne, A. 

Crlcbton . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  "Our Bright Light ," tor smoking tobacco, Hendprson I.lthographing Co . . . . . . . . . . . , . . . 'Ypager, " for hathing suits, Henderson Litho-grapbing Co. . . . . . . . . . . . . . . . . . . . . .  " . . . . .  643 

A printed copy of tbe specification and drawing of all;\T patent in the forpgotng' list, or any patent In print issued since 1 863, will be furnisbed from thts office for 10 cents, 'provlded tte Dame ao') 
nnmlwr of tbe patent desired and the date he givpn. Address MUnn & Co., 361 Broadway, New York. 

Canadian patenb may now lw obtained by the Invpntors .for any ot, the Inventlon8 ·namp:d In the foregoing list. For terms . Rnd furtber particulars 
addreaa .. MUDD· '" Co. .. .  361 - Ikoadw.,.. New York. 

I I I • I 
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EaIlg Ute Struuules 
of a �uItl-�iInonaire 
TELLS HIS MONEY-MAKING SECRET 

Several years ago a young man stood by a roul 
smelling oil tank stirring the crude oil as i t  passed 
through the refining process. The first year he 
earned jUPt $300, He was not disheartened. He 
forgot the present while planning for the fature. 
He worked with unflinching purpose ; he took ad
vantage of every opportunity which presen ted it
self. To-day nearly every gallon of oil consumed 
in this country is purchased of the vast corporation 
of which he is president .  

What is the secret of  John D.  Rockefeller's suc
cess? What is the force which shaped his destiny? 
According to his oft-repeated statement it is Per
sonal Influence ; the power to control and direct 

• • 

f 20TH CENTURY CUT 
REM ON DIAMONDS' 

:rP I carat 20tb Century Cut ,\..I\,,�� Remob Diamond Ring or ��'.:.:"1.:::'.'!:!: $3.00 or botb at $11.00. Sent by registered mail ulin 
i?Ic���T of Illlii:';iTI1,N� 
ON EARTH. Our magnificent catalog fully describing them FREE and explaining bow to order, malled Go any addres. 'lpon request 

NO ACENTS WANTED. 
R�M O H  J EWELRY COM PANY, 

aa4 OLIVE STREET. ST. LOUIS. 110. 

INVENTORS We have a market for a few Patents or New Inven· tions, especially household devices, toys. cheap thingn for tbe farm or home, city or country. What b a VI' 
YOU ' 'l'HE F. H. ALDEN Co., Advertising Agents, �I East Tbird Street, CincinllRti, V. 

I Print My Own Cards Circulars. newspaper. Press, $.ti. 
�r:ge; r"��ei s$lJ1.·iC��·I!l:��iY o����: Type spttinllt easy, rules .ent. Write fo:: eatalog, presses, type, paper, etc., to factory, The Press Co .. Meriden,  Con n .  

WA N T E D 
the minds of others . A proper person to sell tbe American patents cover-

Personal Magnetism, the true secret of personal ing new portable labor-saving devices wbich have been 
successfully used by tbe foremost European firms. Adinflnence, is the natural birthright of every man dress oO"ers and references to and woman. It is a science which can be studied , EMIL CAPITAINE CO. mastered and applied the same as any other 
Mascbinenfabrik, Frankfort a. M . . Germany 

science. The man or woman who is ambitions, 
who wishes to advance in his or her vocation, who M ATC H M A C H I N E R Y. 
wishes to achieve success far above ' t he averagt', n::'� 'Ji.�::\,��eL'iite:�:bj.��g:��inWe t�ltN;,��l�i; can develop this wonderful power and wield it with a manager or teach any purchaser the business. 
mighty force . 1118 rSh�d'����a�, l\E"t.'s A. How to develop Personal M&gnetism , how to 
control people in your everyday life without thei r 
knOWledge, is the topic of a valuable boole from t he 
pens of twenty eminent specialists issued by the 
American College of Sciences. The directorrl have 
decided to distribute a limited number of copies of 
the work free, to people who are really desirous of 
achievin g grea ter success in life. The Hon . James 
R. Kenney, ex-Mayor of Reading, Pa. , a noted 
author and scientist , and an officer of the college, 
has agreed to personally snperintend the distribu
tiOD . 

Mr. Kenney says : .. Tell me what ldnd of work 
you are engaged in and I will send you a book 
which will put you on the road to success and 
happiness. It matters not how successful you are, 
or how much hard luck you may have encountered, 
I will guarantee to make you more successful. 
The private information I will send you has been 
the means of turning the tide of adversity and 

VVA N T E D 
A Man AccustOJned to Handling 

Etnployees 
f�c�tfr���tat�e����:.�t�r����fa�:r�:sc�t::�e���l ��r:e rh:ht man we bave a Hberal salary to offer and a permanent position. Address 

FISHING REEL MANUFACTURER 
Box 7'7'3. New Y ork 

-�--- -------
. , T H I S  B E ATS N E W J E RS E Y . " Charters procured under Soutb Dakota laws for a few dollars. Write for Corporation law� blanks, by-law!!! 

�!�':,�� �at��:-Wo���1Elt!:';;, :&I'�,�"a"y,o��¥'.te. 

changing the current in the lives of thouoands of Ma1hema11.Cl.an�W.an1ed people who were ready to give up in despair . "  iJ You c�n 
.
develop P�rsonal M

.
ago etism in yourself The profe.slon of actuarysbip oO"ers a splendid flpld and use It lD your dally work WIthout the knowledge 1 for those posses.lng matbematical ability. as positions 

of yonr most intimate friend., If you h ave not command $'.000 a year and over. Our course I.  prepared 
met with that business or social success which you bY.i���!�: actu"ries and Is under tbeir supervision. 
desire ; if you wish to strengthen your will power HOME CORRESPONDENCE SCHOOL 
or memory ; if you wish to possess that subtle 
mind power which dominates and controls men and 4 1 6  Walnut St. , Philadelphia, Pa. 
women ; if you wish to master the hidden secrets I INVENTIONS DEVELOPED_

I of hypnotism, you should write for a copy of our WALTER K. F REEMAN, M.E. 
Special macbinery, electrical and cbemical ap.. elegantly illustrated bouk to-day. It is absolutely X:g';� ������J��.t �i:llJ�'23fg�� ;��'{1g:.t free. It wiil prove a revelation to you. Address 

American College of Sciences, Dept . S H 16, 420 
Walnut St • •  Philadelphia . Pa. MOD L t o. C ATA CO G u � 5 C R C C 

U N I O N  M O D t L  W O R K S  
& C. E. A  S © 1 9 3  C L A R K  CHIC 0 0  

WANTED 

� Iil¥ FRANKLIN 
Mociel Shop 

Are you interested in Patents, Model or Experimental 
The Frank l in  Model Shop. work ? Our booklet entitlea 

.,. Experimental workfor inventors; any. WHAT WE DO-H OW WE DO I ,  thin" In metal from a single piece to a will be sent to you on request. complete workinllt model . Apparatus for KNIVKERBOVKER M A()JIINE WORKS, I.,,· . , colleges. Exbibitlon models. Introduc- 8·10·12 .Jones Street, New York. tlon samples of patented articles. Special tools for making metal novelties. Inventions perfected. Drawinllts and designs worked out, from inventors' ideas. Send for circular 9. 
PARSEJ .L & WEED. 

129-131 West 31st Street, New York. 

MODELS &: E X P E R I M E N TA L  W OR K .  Inventions developed. Special Machinery. 
E . V. BAI LLAR D .  Fox Bldg .• Fra n k l i n  Sq uare. New York.  

Model Macbinery Rnd Experimental Work. 
W. H. CRAWFORD, 19' Broadway, New York City. 

Hook's Pneumatic Coating Machine 
which paints or  wbltewasbes ten times the superflolal area tJiat any painter could cover with a brush In a Irtven time. It gives any surface an evener and more durable coating and is far cleaner than brush work with Inflnltely le.s labor and trouble. With this machine we 
��::yt'{,Y�g �r�2:!l o�e�nEH!� to � A Jo�TBO':.�, r..��I� Grain Elevator to a Corn Crih . 

PAINT 
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Winton 
L-____________ � Responsiveness 

An automobile that you know will respond to everv 
call you make on it for speed, endurance and dura
bility Is the only sort you want. There is neither 
pleasure nor profit in a. machine in which you do not 
bave unalloyed contldence. WINTON stands for 
absolute reliabil ity. 

THE WINTON MOTOR CAR RI�GE CO • •  C l eveland. O. 

8 H. P. PRICE f950 

All speeds to 30 miles per bour. Will climb any ","ade. 
Write for descriptive cataiollues. 
WALTHAM lU FG. (;0.,  - Walt ham. III ass. 

no�ER AIR PUMP ';'[A:C����(,�" 1'4 . M A LT B Y ADDRL S S N o  I I  C L I NTO N ST B R O O K LY N  N Y  

GAS ENGINE 
IGN ITERS 
for Marine. Stationary and 
Automobile enllines. Will 
save their cost many times 
over in one year. , 

Write for circulars. 
The Car l i s l e  & Fi nch Co . . 
233 E. Clifton Ave., Cincinnati, 0 

T H E B R I G H T  W H I T E  L I G HT F O R  
MA G I C L A NTE R N S  

Alao for Bromide En1ar;{lng. Copying. Photo· Engraving. 
intensely brilliRnt. very portable, bums kerosene, costs 1 cent per hour. Send for copy l<�ranklin l nstitute award 
and 1 i sts of Stereopticons. lloving Pictures and Slides. 

WILLIAMS. BRO W N  & EAR I,�. 
Dept. 6. 918 Chestnut St .. Philadelphia. 

Scientific American 

There are some 
Life Insurance 

Free from All 
Speculative 

Featu res. Eye Openers 
in Accident Insurance Policies 

Just placed on the market by 

The 
Travelers Insurance 

COlllpany 
They are somethi n g  n ew, and the,'e is 

nothing now otTere, [ that can touch them in 
LIBEP.AI.I1'V.  in  INCREASED BENEFITS, in 

SIMPLICITY. 

And the same old security grown larger, 
that makes T i l E  TRA \"ELERS' contracts 
the most widely popular among sol id busi-
11ess and professional m en , is behind them. 

Beduty dnd Utility 
Every: business man knows the annoyance of. loose shin •• r'v�I,"���' cuffs. Every wi Be businesM mlln ought to kuow that they can be easi ly  flxed and regu. lated to any desired 'Ien�h below the coat sleeve by uslnl< 

W dsbburne' s (uff Holders 
They can be Instantly attacbed or de-
�:r8;e :fg�r..r�;er corne loose-have a 

Illustrated catalogue on request. 
Sample pair of Cu1J Holders 

sent by mall on receipt of �Oc. 
AMERICAN R I !\i G  CO • •  Box 8. Waterbur7. Conn. 

MR. BOOKKEEPER. 
do you know what the Comp

tometer is t It co!:'ts you nothing 
�� ���tO����l l�ar���:elftY��u��! 
accu.l'acy, is twice a� rapid as the 
best accountant and reiieves aU 
�er .. o�s and mental strain: 

Write fo, Pamphlet. 
FELT '" TARRANT M F G  CO. 

.2-56 ILLINOIS ST . •  CHICAGO. 

��MI(ROS(OPfS 
'); , for every pur ose. Our instruments , are found i l l  aft the best laboratories 

• •  m 
of the country. Catalog free. 

Projection Apparatus 
for scieoti fil" wor k .  �I l l 'erlor i n  atTllnu'y :1II .l l"ou venietH:e. 

Bausch ®. Lomb Optical Co., 
UO(·heMh·r, S.  \' . 

!'lEW YORK llOSTO� 

(b� (v,,�writ�r €xcbang� 
1 � Barclay St . •  NEW Y O R K  
1 2 4 L a  S a l l e  S t  . •  CH ICAGO 
3 8  Bromfield St. .  BOSTON 
8 1 7  Wyandotte St . •  

KANSAS C I T Y .  M O .  
2 0 9  North 9 t h  S t  • .  

ST. LOUIS,  MO. 
636 Calilornia St . . 

SAN FRANCISCO.  C A L .  
We wi ll save you from 10 

to 50% 011 '.rypewriters of all makes. Sf'ud t.or CataloQue 

GO RIGHT TO CARRIAGE HEADQUARTERS 
Write to-day for our illustrated catalogue (free) which describes our goods truthfully, 
explains our method and our guarantee and makes it safe, simple and easy for you to 
get carriages, harness and horse accessories direct from our factory at wholesale prices. 

THE COLUMBUS CARRIAGE 11M HARNESS COMPANY. 
Factory alld General Ollice. Columbus. O. Western Ollice & Distributing H ouse. St. Louis, MG. 

Write to nearest oIDce. 

7% �l:�!��Jt� 
In five States and Montreal ; metal fa· 
mous the world over. 

PALATABLE 
WATER-STILL 

Produces an absolutely 
pure and aerated wa
ter for manufacturiolf 
or f [l :�tnagb f�

r
�
o
�

e
�ny 

steam boi l er. Tbis D{VE:3TMEN1' Is not specuJa-S 1 Ail varieties at lowest prtces. Best Rai lroad tive. but equal to and safe as a BON ( )  ca OS Track and Wal'on or Stock Scale. made. or MORTGAGE. Alao 1(0) useful artICles. inc luding Satf'b. 01Jered and sell" t r 1100 per SeWlng .\lachines. BicycLefl, Tools. etc. :-,ave , share ; subject t.o ���rn. sar: ' Send for Money. Lists }I�ree. CHICAGO seAL E co . •  Cbicago. III separate nnd �peciara�neementguar!lD. 

Made in all 8ize�} from 
�a��r �r �����s distilled � In use tn U. 8. Army and 
Hospital Marine service. 

NEW ENGLAND WATCHES 75he 
PADISHAH 

Tbe best low priced watch i n  t b e  world. 
Sold in every country on the globe for 

the one price or its equivalent. . . . .  

$ 2 . 00 E A C H  
Plain or fancy colored Sporting Dials. 

W
e 
f'g��

e
e�I��t;�6:'��.

s
�
z
�� ?� ���

c
��� 

Catalogues sent on request. 

NEW ENGLA, ID WATCH CO., 
Factories : W .... terbury, Conn. 

OIDces : �������3fI�1�� ��h�s'l, rA8:e�ue. 
San }i�rancisco, Spreckels Building. 

• � RIVff�HE .& ....... :!I Z No np-to.date manufacturer can .",.� atrorl} to do without i L. 

HIGHEST AWARD w��::J'f�:"�!�':I���':" 
Faneuil Watch Tool Company , 

BRIGHTON. BOSTON. MASS., U. S. A. 

teeing certain share� of this stock will bring a premium, and for cllartered ;';;;'n1l1n"A.T.t'. 
and prospectus. 

Checks if deeired can be �ent to the Merchnnts' Ex
chanlZ:e National Bank, New York City, witb whom we 
bave heen clO lne- bu�ine�s tor about fifteen years, or the Federal Nat ional Bank. Pittsburg, Pa. 

MAGNOLIA METAL CO .. 

511-513 West 13th Street. New York City 

SPLlTDOBfI�ARK C O I L S  
� 2S VAN DEWATER ST. NY �� 

WE L L DRIL�ING 
Machmes 

Over 70 Rizes and 8ty Jes, for dril 1 ing eitber deep or 
',sballow wells in any kino. of soil or rock. Moollted 
on \V heels or on sil ls. With engines or D01,"Se powf'r�, 
Strong, simple and durable. Any mecbanic ca� 
operate them easily. Send for catalog. 

WILLIAMS B ROS., Ithaca, N. Y. 

. Write for catalogue. 
'
.
' j PALATABLE WATER·STI L L  

C O M PANY. , 
Bost!) n .  Mass .. U. S. A .  

$1 Y E A R LY F O R  
I t  has heen fOU llti that it  l"osts !\ 

, ���el�l';i�tln�:1 }:��l��: ��
e

p 
rt'Jlai r .  That !Ipe:lks w d l  for 
tht"ir supt'rior make a n d  
dllrah i l i t y. dOt'tm't i t  

I Thl:"re is n o  more 
Ilomil'al or sl"rviccal.ie 
I:"nj!illl:" mll!l!;! for minl:"s, 
'1 1I :t r  r i I:" � ,  d()l'ks, l'tt,. 

1 'I I H'h t' h t' a p e r  th:ttl 
I Elt .. anl. Both frktion :m .1 

I gear .. ' !  hoist 6 toH iO h .  p. 
Wt'ht'r Gas &. Gasoline � A BOON IN BRA K E  BLO(; K �. 

The acknowJedged leader In its line i s  
� Polter's Spri ng Brake B l ock for effl· 

cienc'·, durabil ity, econom , strenlrth and � servic2abl l i ty. In use by hUllclers of the h i!'b
.
' , est graae car,riall'es and wagons. M or51an 

Potter, }i�ishktI J-on-Hudson, N. Y . . U. :-'o. A .  

Kerosene Blue 
Fraine Oil Stove 

Makes its own ga:;. No odor. no smoke,.no dan�er, 
DO wicks. pest m the world for cookmg. GIves 
twice the heat at . l"ss than half the cost of gas. 

P�CE .,J. 7.5, a nd upwards. Send for Catalogue. 

8M KHOTAL BURNER CO • •  197 Fulton Street. New York 

�RIL 18, 1903. 

C O L D  G A LVA N I Z I N G .  
A M ER I C A N  PROCE S S  N O  R O YA LT I E S 

SAMPLES A N D I NFORMATiON O N  APPL ICAT I O N .  
N I C K E L  

.... n 

Electro· Plating 
&ppara\D aad lalerial. ,.... 

& VanWinkle 
co., 

Newat·k. N. J .  
136 Liberty St., N .  Y. 

00 &; 82 S. Canal St. 
ChlCBllo. 

USED ANY PUCE 
BY ANY ONE 
FOR ANY PURPOSE 

Stal ionaries.  Portables.  Sawi ng Outfit •• 
Holsters, E n g i nes and P u m ps. 
FUJ<I.-Gasoflne, Gas. Disti llate. 

S�!{%/�;::l';;��t �;::�"'::1V';1.r:.�-
CHAR1ER GAS E N G I N E  CO .• Box 1 4 B .  STER L I N G .  ILL. 

ELECIBICUL TESTING 
If you wish to know the properties of any electrical 

;���rilfo��r �b�te�:��j�b�ftf;r�}U:n tr3ea�
tlli�l8 tify �� might be of great value to you. 

N EW YORK LABORATORY. LAMP TEST I N G  BUREAU 
No. 1 4  Jay Street. New York 

helps the amateur make technically 
perfect and artistic photographs. 
Explains all the little difficulties
there are no big ones. Individual 
criticism is given to the work of each 
pupil. Tuition, free to all owners of 
Kodak and Brownie Cameras upon 
payment of one dollar fortext books. 

THE KODAK WAY 
means picture taking without a dark·room 
for any part of the work. Better results 
than the old way. too. 

Kodak and Brownie Camerae., 
Kodak Develo'plng lIaehJae., 

.1.00 to t7UIO 
t2.00 to tl0.00 

Correspondence 
School 
drculars ana 
Koda� 
catalogues fru 
at allY dealer's. 
(lr /I.v 11lail. 

Eastman Kodak Co.,  
Rochester,N.Y. 

MORAN FLEXIBLE JO INT 
tor Steam, A i l'  0 1'  ],iquids. 

Made in all sizes to stand any desired 
pressure. 

Moran Flex i b l e  Steam J o i nt Co .• I nc'd.  
149 3d East lSt. .  LOl" ISYILJ.E. Ky. 

THE AME RICAN 
THERMO-CALL 
BUTTON 

2}:�o�':
r
���

n
('tedP�

r
�h�

r
:x��t\���\� 

hotels tlnrl manufacturing plants. Inval· 
uable a..q a life aod property saver ill 
resident:es. No pORflihle chance for fire 
to !lecure headway without sounding 
alarm. Pemlaueot, not fU!lil.lle. 
Amerl('an Thermo-Call Co., 

HOlI'ton. :M aPoM. 
Mfrs. of thermoststir de"ke!lof all kinds 

II�· (IUlTDIL JpI.N�:TN�� ---;- n .  Y • C·H·BULy. a  Co. Iryo\l· HAV£A-HOHJ.!. I' C H I CA 5 0 ' \ LL'U'S'A 

Free 

Belting 

Test 
" Royal Worcester " old-fashioned oak
tanned belts known as the best-initial 
cost highest - operative cost lowest. 
Greatest belt power transm itters the 
world has ever known-50 years repu
tation back of them . 
Let us send you a sample belt to test, 

and to be returned free of expense to 
you if not entirely satisfactory . 

GRATON &. KNIGHT MFG. CO • 

Oak Leather Belt Makers, Worcester, Mass. 

J E S S O P  S T E E L  C «?  M F R � O F  C R UC IBLE  S H E E T  S T E E L  
WA S H I N G T O N  P A . 
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