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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 instructlions, 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 Wilkesbarre 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.
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THE LODGE-MUIRHEAD RECEIVER.

The prominence 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 nsing
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-
ever, 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-
ing 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 is
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 at-
fording a visible record of the message.
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FATAL GUN ACCIDENT IN THE NAVY.

The recent terrible gun accident on board the battle-
ship “Iowa,” 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 guan, 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 that three
of the broken sections of the gun passed also throwgh
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-prcof when the gun is fired.

THE SO0-CALLED DANGERS OF WIRELESS TELEGRAPHY.

The more or less popular mistrust 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
in the receiving antenna by the Hertzian waves, though
cf very hignh voltage, are, on the other hand, of such
an infinitesimal quantity that the most delicate of in-
struments is required to detect them. 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 hreak
in some open translating device, or a logse 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 grcunding 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 at a transatlantic or even a local receiving sta-
tion, coverlooked 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-thousand-mile station.
His deductions lead to the supposition 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
fire could ever arise from such cold sparks as these,
tc 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 circuit by means of open-space
lightning arresters, we can safely say that no spark
of sufficient length to accompiish such a result can
be generated within a short distanee of the most power-
ful transmitter in use, even with the circuits perfectly
in tune with the sending gntenna,
—_————— .
WASTE OF CITY WATER SUPPLY.

The Commissioner of the Department of Water Sup-
ply, Gas, and Electricity, has giver out some figures
of the results obtained in his investigation of the ques-
tion of the waste of water ih this ¢cty. By dividing
the city into districts, and by. means of meters, sup-
plemented by investigation, it. has bten possible to
determine the amount of water served toeach district
daily, and also to determine what use i’ made of it.
One method of calculating the -waste is to examine the
flow of water in the sewers during the :arly morning,
when the consumption is lowest. A mmber of men
are then sent through the buildings in the particular
district under consideration, to measur the amount
of water that is running to waste from l&ky .faucets,
and similar fixtures. These measurements however,
do not include water that is running to waste from
overflowing tanks, nor does it take account of waste
that occurs when the water is allowed to runon cold
nights to prevent freezing; nor does it include under-
ground leaks and leaks in the mains. As a re&ult of
this investigation, the conclusion is reached fron the
work already accomplished that 32,000,000 gallons, to 12
per cent of the Croton water, is running to waste evwey
day from leaky fixtures, this percentage representirg
merely the waste in buildings from defective plumb-
ing, which is a constant waste, and continues steadily

-throughout the dry weather, when the supply is scanty.

It is estimated that this amount of water, if it were
metered, would bring to the city $1,500,000 a year, and
evidently it would be well worth while to recover the
value of this water for its own sake, to say nothing
of its value considered as forming a part of an al-
ready inadequate supply for the city, and the possi-
bility 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-
ready 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 debenture debt, $50,000,000 of current lia-
bilities, $25,000,000 sinking and reserve 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 busirness done by all the companies
during the year, including-gales between the compan-
ies and the gross receipta.os@ransportation and miscel-
laneous properties, reach®df ame total sum of $561,000,~
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000. The manufacturing and operating expenses
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
during the entire year was 168,127, to whom the aggre-
sate amount paid during the year in wages was $120,-
528,343. Of this total number of employes, 125,326
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,

—_— ., -—
THE ACCESSION OF GERMANY TO THE INTER-
NATIONAL CONVENTION.

'The 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.

-0

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 Bell 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-
able, 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-
gtitution has stimulated scientific research among
Americans.
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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-
filled. In its issue of March 30, the London ' Times
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headed its foreign news with two New York dispatches
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 considerable 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.

@@
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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 1:353 and 59 seconds were reduced to
1:061-5 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.

RUBBER VINE IN HONDURAS.

Recently Sefior Don Floriano Davadi, governor
of the Department of Conyagua, Honduras, intormed
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, Sefior Davadi thinks
the quantity of gum obtained would be large. The
trees require six years’ attention before sapping can
hegin.

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.

e
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REPORT OF THE BERLIN-ZOSSEN TRIALS.

Chief Engineer Reichel has at last published his
report giving the results of experiments made with
high-speed electrical 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 2,500 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, provided the required amount of electric energy
can be supplied, as when at full speed from 1,400 to
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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.
—_—— e, ——— —— .

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, yellow 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 conditions. The color deepens instead of fades
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 lessthe 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. T.
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
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. Amedée 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 efficiency 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 TYFE OF ROAD LOCOMOTIVE.

BY HERBERT 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-socket joint in order that it may have a
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from the top of the disk, strikes the guide and gradu-
ally forces the sliding spoke outward, thereby enabling
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.

In an ordinary railway a rail is laid down, and
wheels are run over it. In the Pedrail, wheels or
rollers (mounted on feet shod with rubber) are laid
down, and the rail is run over them. The principle
is the same, only the railway is inverted. It is, in
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

A PEDRAIL TRACTION ENGINE SURMOUNTING AN
OBSTACLE.

limited 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 the 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
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9-inch planks, and passed over large stones without
crushing them and thus distorting the road surtace.

The life of an ordinary traction engine is commer-
cially about four or five years, whereas some English
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
square spokes work in and out upon reciprocating
ball bearings, and have a special provision in renew-
able dust-proof plates round them.

A Marcouni Plant for International Use.
A Marconi station is to be located at the pier of

Position of the parts in overcoming obstacles.
THE PRINCIPLE OF THE PEDRAIL’S OPERATION.,

Position of the parts on a level road.

DIPLOCK 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 the 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
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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
Ccmpany. 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
encircled by a half mile track. It is hence possible for
prospective buyers to South the porch and watch the
movements of animals in which 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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Diagram of the Receiving Station.

Sir Oliver Lodge.
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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
favorably 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 Balikpapae, 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 is
separated by a thin film of oil. The construction of
the receiver may be better understood by reference to
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, k&, 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, f. serves to keep the edge of the disk
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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-

A COTTTERTD
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Coherer Details.
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Diagram of the Sending Station,

The Automatic Transmitter with Perforator.
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Cbmp[éte- Statlon, Comprising Transmitting and Receiving Sets,
THE LODGE-MUIRHEAD SYSTEM OF WIRELESS TELEGRAPHY,
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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 diagrams. 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 adjv-~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,
Birmingham University,

F.R.S., the
has been

principal of
experimenting

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 coherver

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 1894.
His first trials were 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 Isle
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 liberty 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

‘“Minnesota,”

.the White Star Line..
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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.

THE NEW AMERICAN-BUILT LINER ¢ MINNESOTA.”
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
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
This vessel, which has just
been launched, and her sister ship, which is still
upon the ways, haye 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 36% feet, to which the vessel can be loaded
whenever the depth of our harbors will admit of it,
the displacement 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 break
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 fullness 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.

The “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
shown 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 tc
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 broad: 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 realized 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.

First Land Wireless Newspaper,

The on'ly daily newspaper.in the 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 three-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 shores a comprehensive synopsis
of all the principal news of the world, hours before
the arrival of the steamer from the mainland with the
L.os Angeles morning paper.,
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Corvespondence,

Wanted—An Ink That Will Not Fade.

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-
ably a good business stroke for himself. Aniline ink is
apt to fade if exposed to 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 Dangerous?
To the Editor of the SCIENTIFIC 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 judge 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, 12 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 ten
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 three 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, which may pass
the many guards nature provides to prevent it, ani
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, scarlatina,
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, 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
hand 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 best thing. A street cleaned once or twice a
week cannot be very clean. A man with suitable
tools, according to the pavement, should be given as
much territory as he can cover from five to ten time%
a day, removing the droppings at once before they
are ground into dust. A sprinkling wagon should
keep it damp enough to keep the dust from rising;
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the wagon should also have a hose attachment, so that
a man or boy can wash the dust from the sidewalks
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 first few drops of fine 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 the 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 spois 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 excreta 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.

Our 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 pure air is so far above us as to be practically
out cf 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.

—_—— e O
Does Water Extinguish or Feed a Fire?
To the Editor of the SCIENTIFIC AMERICAN:

It 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 flame,
thus feeding the same and adding to the danger.
What a magnificent chance for inventors to bring out
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 conflagration under certain condi-
tions. We, however, are also aware that chemists do
not consider this to be a fact. Water cannot feed a
flame unless it is separated into its constituent gases,
oxygen and hydrogen. Water is the most destructive
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 flame? The
probabilities ‘are decidedly against this. Water is
every day separated into its constituent gases in all
our cities in the 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 place
it where alone it can be of service, at the very base of
the flame. The strong ascending currents of hof air
divert the stream of carbonic acid gas, and it does
not easily accomplish its object.—Eb.]

© 1903 SCIENTIFIC AMERICAN, INC.

299

Suggestions Regarding the Metric 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
the 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 1-32 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-
sary, 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.

_— > —————— ——

The Duodecimal System.

To the Editor of the SCIENTIFIC AMERICAN:

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 advantages would be felt unless our arithmetic
were changed. To abandon our decimal system of
arithmetic would be as impracticable as to adopt
Volapuk. Our decimal arithmetic is like our language,
a universal inheritance of the race; and the metric
vystem 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 metrologists have been for the
decimmal 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 system.
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 confwsion 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
that we would accept a reform which is a hundread-
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 AMERICAN has duly illustrated and
described, 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-

Scientific American

A NEW ELECTRICAL FIRE ENGINE.
BY A. FREDERICK 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 made, and it proved so eminently satis-
factory that this continental municipality at once
adopted it.

This new system of fire extinguishers offers among
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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 specifi-
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-

cursion trains which
will be run in connec-
tion with the St. Louis

Exposition.
With a view to de-
termining the Dbest

type of engine for this
particular service, the
Chicago & Alton
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
engine heavier and
more powerful than
any of its kind in existence was drawn up. Hence,
it will be seen that the 7raison 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 traflic
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 train 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
railway 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 34,990
pounds tractive power. From the results obtained 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
firebox. The total weight on the
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 328
2%4-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 tubes, 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 tons.

THE MOST POWERFUL

others the following advantages: (a) in three or
fcur 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 525-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
on one of the overhead trolley wires, 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 rails 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-wheeled, 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
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EXPRESS PASSENGER LOCOMOTIVE.
Cylinders, 22 x 28-inch; driving wheels, 80-1nch; heating surface, 4,078 square feet ; weight, 219,500 pounds.

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
a hydrant, a stream
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 7-10 of an inch; the diameter of the hose was
134 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 72, Manhat-
tan, offered a valuable suggestion when he said to the
writer, recently, that municipalities in giving franchises
to street railway and electric light 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.

-0

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 continuous
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
London to Canada and this country.
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The Latest About the Edison Battery.

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 so 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 process 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
filled 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.

New Statistics of the Weight of the Human
Brain,

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
that 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-
male The
maximum
weight is at-
tained about
the twentieth
year, at which
age that of the
male averages
about 1,400
grammes. The
female max i-
mum is usual-
ly reached
about the sev-
enteenth year,
when the aver-
age is 1,275
grammes.
—_—e—

A new grav-
ing dock is to
be built at Bel-
fast, Ireland,
al 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 bottom.
The depth will
be 32 feet from
the blocks to
ordinary high-

water level,
and some 4
feet 6 inches

will be allowed
for the blocks.

The Writer.
THE AUTOMATONS OF JAQUET-DROZ EXHIBITED AT THE COURT OF LOUIS XV.—Frowm an old lithograph.

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 never been
seen by or described to few, if any, of our readers.

Intcrior Mechanism of the Writer.

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 Sur-
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 Musician, T'he Draughtsman.

© 1903 SCIENTIFIC AMERICAN, INC.

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, .C, 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, 7, 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, 7, and around
the arbor, I, in such a way that it and a similar chain,
coming from the other side, cause the loose arbor, I,
to revolve according as the lever, P’, with its cam P,
is lifted by means of the inclined planes. From this
it follows that I must make a small or large 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 @ and ¢, in such
a manner that the whole eccentric column may be
moved up and down on the rods, a, b, ¢, but at the
same time follows 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) horizontal, moving right and left; (3)
oblique and
also arched,
resulting from
a combination
of the first
two; and (4)
vertical mo-
tion. T he
shapes of the
eccentrics have
been determin-
ed by laborious
trials. From
the above it
will be seen
that three
disks are ne-
cessary to
trace one let-
ter. During
one revolu-
tion the three
levers work
simultaneously
or interrupted-
ly as the eccen-
trics direct
them. T he
eccentrics are,
because of
their  connec-
tion with the
crank, througn
the inclined
planes, and be-
cause of their
perfect adjust-
ment, lifted so
accurately i n
line with the
three levers
that the latter,
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set in jewels,
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 little 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

give as a result the desired char-
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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. It will be noted
that the valve W has a very strong construction,
whereby it may be firmly seated to prevent leakage.

OO
0O

Nova Geminorum Before Its Discovery.

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, while
on February 16, it had not been seen (presumably on
a photograph). Its apparent place was R. A, 6h. 37Tm.
48s., Dec.+ 30 deg. 3 min. The grant from the.Car-

King George III. and Queen Charlotte, as Sketched by the
Draughtsman in Their Presence in 1774.

DRAWINGS MADE BY THE JAQUET-DROZ ARTIST
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 1d. 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
1, 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 1, 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, calling the intensity of the line Hy, 10, are
as follows: HE, 3889,1: He. 3970,3; HJ, 4102, 8: Hy,
4341 ; 10—, 4643, 11; HfS3, 4862, 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 3., and the appearance and rapid increase in
the nebula line, near HZ, 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. 1, 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

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-

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 ©n 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.
Epwarp C. PICKERING.

Harvard College Observatory.

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

cating with the hold of the vessel, but is

normally closed by a valve W. A steam pipe

S enters the chamber at a point to the rear

of this valve. A jet tube is coupled to the end of the
steam pipe, and projects into the discharge pipe.

To discharge the bilge water from the vessel, steam
is flrst admitted 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-

APPARATUS FOR DISCHARGING BILGE WATER FROM. SHIPS.

not therefore seem necessary to examine the other
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
taken on several later nights showed that the magni-
tude was gradually diminishing.

The photograph of March ¢ has especial value since
so far as is known, it contains the first photograph
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feet in length and 46 feet in beam. She is

driven by triple-expansion engines of 4,500

horse power at a speed of 16 knots per hour,
and has accommodations for 150. first-class and 76 sec-
ond-class passengers.

<O

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 export to Europe.

—_—— .4 H————

The Braun system of wireless telegraphy has been
anccessfully tested in holding communication between
stations and moving trains.
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New German High=-Speed Trains.

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
outcome of the experiments with the high-speed electric
locomotives upon the Berlin-Zossen military rail-
rcad. 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,
and 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
will mark an important development in railroad transit
in Germany. Simultaneously 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.

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. It 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 the track
and road-bed conditions of the best railway lines.

e

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

Scientific American

A CENTURY PLANT IN BLOOM,
BY ARTHUR INKERSLEY.

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 nationa) drink of Mexico. In Golden

A FLOWERING CENTURY PLANT.
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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.
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‘The Current Supplement,

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
in 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 discusses the “Latest and Best Value of
the Mechanical Equivalent of Heat.” The “Evolution
of the Pianoforte,” is traced by Mr. Randolph I.
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.

_— et

Another competitor for the $100,000 prize offered in
the aerial tournament at the World’s Fair, St. Louis,
has been announced. Bradford McGregor, of Coving-
ton, Ky., a designer and mechanical expert, has built
a model of an airship which he says will 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.
Electrical Devices.
ELECTRIC DISPLAY-SIGN.—F. M. SHERI-

paN and E. BEHRENXDT, New York, N. Y. The | Defiance,

bodies and to automatically remove the com-

pletely-flanged can-bodies from the machine.
CLUTCH-MECHANISM.—G. A.

Ohio.

seam  of a Dbackstay. The

ENSIGN,
Mr. Ensign has provided by

invention may Dbe
used in connection with the shoe-lining trim-
mer covered by a former patent of Mr. Cor-
win, and when so used the same framework,

one Ly one by the workman when nailing them
on and to hold them in such a way that they
cannot be blown off by the wind. Means are
provided for raising and lowering the carrier

inventors have provided in this invention a
sign, arranged to display, by the use of elec-
tric incandescent lamps, any letter, word, sen-
tence, ornament, or other matter appearing
either stationary or movable and to allow the
changing of the display in a very simple man-
ner and without disarranging the lamps.

Engineering Improvements.,

AIR COMPRESSOR.—B. GasTaAL, Pelotas,
Brazil. The compressor comprises two cylinders
so arranged that the fall and rise of water
which occurs alternately in each serves to ad-
mit air into the cylinders and then to ex-
pel the charge into a pressure tank. The flow
of water into and out of the cylinders is effect-
ed by float valves.

MOTOR.—C. B. Cox, New York, N. Y. The
invention relates to a motor adapted to Dbe
actuated by vapor produced from a highly
volatile liquid such as ether. The generation
of the vapor is assisted by hot water surround-
ing the chamber in which the ether is con-
tained and Ly hot water pipes passing there-
through.

Mechanical Devices.

CHURN.—F. SwaALLow, Miami, Indian Ter.
The mechanism invented by Mr. Swallow re-
lates to an improvement in churns, and its ob-
ject is to provide one which is dasherless and
performs the churning process by imparting
a wavc-like motion to the cream, whereby this
material is rapidly churned and converted into
butter with a small expenditure of power.

PUNCHING MACHINE.—W . H. PARKER,
Longbranch, N. J. The idea in this invention
is to provide a coin-operated machine for
testing physical strength, and the result is a
new and improved device arranged to correctly
show, by means of an indicator, the force of
the blow delivered by the operator on the ap-
paratus.

MACHINE FOR FLANGING CAN-BODIES.
—H. L. GUENTHER, Chinook, Wash. The im-
provement provided by this invention relates
to can-making machines, and more particularly
to a type of special machines employed for
forming flanges on the end of cylindrical bodies
of cans used for packing foods. Mr. Guen-
ther has succeeded in providing a mechanism
reliable and effective in operation and arranged
to successively flange the top and bottom ends
of cylindrical, oval, square, or other

shaped )

this invention a clutch mechanism of improved
design which is adapted to bLe readily thrown
in gear by the operator whenever desired, and
arranged to Dbe automatically thrown out of
gear after one revolution is made by the main
or driving shaft.

COLOR-PRINTING MACHINE. —G.
SCHNEIDER, Berlin, Germany. In perfecting
this mechanism the designer provides a ma-
chine for printing oil-cloth, wall paper, and
like fabrics, arranged to permit convenient
and quick insertion or removal of the printing
or pattern rollers, minute adjustment of the
rollers and the color-supplies, and to give ac-
cess to the supplies for cleaning, repairing, etc.,
thus facilitating all work before, during, and
after the printing operation.

DERRICK.—C. J. REISE, Mineral, Ill. One
object of the present invention is to furnish
means to impart traveling motion to the plat-
form in a manner to make it turn a complete
revolution in one direction or the other. An-

_other is to simplify the platform-operating me-

chanism and increase its durability by reduc-
ing the number of guide-sheaves and substi-
tuting a driving-chain for the cable, the re-
duced number of sheaves being arranged to
utilize the service of the chain.

DRAWING-FRAME.—L. J. WRIGLEY, Law-
rence, Mass. Simple means are provided here
in lieu of the usual weights, springs, or levers
for holding down the rolls in machines for
drawing fiber, and there is provision for auto-
matically releasing the pressure should sliver
lap around drawing-rolls or other obstructions
occur in the fiber. The frame may also be used
in connection with railway-heads, slubbers,
speeders, spinning-frames, and all machines for
drawing textile slivers by means of rolls, pro-
viding for the maximum pressure to be exerted
Ly roll pressure from below upward against
bearing blocks.

PACKING DEVICE FOR DRILL-RODS OR
THE LIKE.—B. SELFRIDGE, Butte, Mont. In
obtaining this improvement the piston-rods of
rock-drills are provided with more efficient
guide and packing devices. The invention is
specially applicable to rock-drillers such as the
Rand or the Ingersoll-Sargeant machines, in
which the pistons, the piston-rod, and the drill-
chuck are integral.

BACK-SEAM TRIMMER, C. B. CoOrwIN,
Jefferson (‘'ity, Mo. The invention provides im-
provements in a machine which relates more
particularly to a trimmer for severing the

gearing and knife may be employed.

Technological Improvements,

PROCESS OF PRODUCING STEEL.—P.
EYERMANN, Benrath, near Dusseldorf, Ger-
many. The process for the production of steel
consists in heating the liquid pig-iron in a
hearth-furnace by the combustion of poor
bLlast-furnace gas, directing an air-blast upon
the metal for effecting a preliminary refining,
and finally passing Dblast-furnace gas through
the material and burning the same in the fur-
nace.

Miscellaneous,

LACE AND CORD FASTENER.—A. H.
SMITH, Tremont, La. The device may Dbe
easily and securely attached to a shoe, glove,
or other article, and it holds the lace or cord
Ly frictional engagement therewith, and obvi-
ates tying or knotting of the lace and allows
the easy manipulation thereof in unfastening
it. The advantages of this device are many,
as it will enable people to make the fastening
of the lace more easily, quickly, and securely
than any knot, and will exclude all accidental
untying or hard knotting.

PHOTOGRAPHIC FILM.—W. H. SMALLEY,
No. 213 Selhurst Road, London, England. In
making continuous films, the object is to avoid
the deterioration of sensitized film Ly reaction
set up between salts contained in the film and
the materials with which the film may Dbe in
contact. The design in this case is to prevent
such chemical action between the film and the
protective strip of opaque paper or light-
arresting substance with which the sensitized
film usually remains in long contact when
stored upon the roll-holder. .

SAFB.—W. P. McKENNA, New York. The
most distinguishing feature of this invention
is the arrangement of the doors, which are
mounted on balanced Dbearings and swing in
the arc of a circle to cover or uncover the
openings in the exterior wall of the safe. In-
side is arranged a drum which is adapted to
contain the valuables and which is mounted to
rotate around an axis coincident with that of
the movement of the safe doors.

SHINGLE-CARRIER.—A. 0. BARTLETT,
Paullina, Towa. The object in this case is to
provide a device for holding and carrying shin-
gles for the use of carpenters when shingling,
so as .to hold a bundle in position to be taken
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along the roof as the work progresses.

INSECT-EXTERMINATOR.—H. H. Bog-
ING, Floral, Ark. To overcome many objec-
tions in apparatus employing steam as the de-
stroying agent, Mr. Boring has devised and
constructed 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 products of combustion in its
passage up through the tank, and thereby
quickly heat and convert the water into steam.

SCHOOL-DESK.—R. G. LiITsey, Haskell,
Texas. This invention is an improvement in
school-desks, and is in the nature of an appli-
ance by which they may be conveniently re-
moved whenever desired, as when it is needed
to clean the room. The cleaning of the room is
not only facilitated, but can also be done much
more effectively than when the desks are fixed,
thus reducing the cost of sweeping and secur-
ing Dbetter results. Through certain means the
device may be adapted to any number of desks
in a row.

SHAVING BRUSH AND SOAP HOLDER.—
A. Q. WaLsH, New Yoik, N. Y. Comprised in
this invention is a handle having at one end
certain peculiar means for carrying a stick
of shaving-soap and a shaving brush. Prefer-
ably these means are such as will permit the
removal of the brush and soap, and the handle
is hollow, so that the brush and soap may Dbe
stored therein, thus making the device con-
venient for travelers.

DESIGN FOR A GAME-CHIP.—S. A.
CoHEN, New York, N. Y. This ornamental
design relates to chips used in games of cards
and the like; and it embodies the representa-
tion of the profile of a human head, an urn,
and scrolls, inclosed in a circular border.

CRYPTOGRAPH.—L. H. WEsTON, Holbrook,
Ore. In this machine messages or the like
may be prepared in cipher for sending, or mat-
ter' received in cipher may Dbe translated into
intelligent language. It provides means by
which one or more impressions prepared for
transmission or circulation may Ye taken or
s>cured from the apparatus. Means are pro-
vided to prevent unauthorized persons obtain-
ing through the process of frequency or other-
wise a knowledge of the key or the - matter
by mathematical calculations.

NoTEe.—Copies of any of these patents will be
furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title cf
the invention, and date of this paper.
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Business and Personal (ants.

READ THIS COLUMN CAREFULLY.—You
wili tind 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-

Notes
and Queries.

ing the information. In every case it is n
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Tnquiry No. 4039.—For dealers in small furnish-
ings or model parts, cams, small springs, gearing, etc.

DRAFTSMAN WANTED.—Excellent opening. Engi-
neering Agency, Chicago.

Inquiry No. 4040.—For parties engaged in mak-
ing steel stirrups of original design.

-AUTOS.—Duryen. Power Co., Reading, Pa.

uiry No. 4041.—For makers of oil pumps for
gaso ne motors.

For hoisting engines. J. S. Mundy, Newark, N. J.

Inquiry No. 4042.—For makers of wood-distilling
apparatus.

“TU. 8.” Metal Polish. Indianapolis. Samples free.
Inquiry No, 4043.—For manufacturers of fur-
naces.

Coin-operated machines,
Brooklyn.

Inquiry No. 4044.—For a5 h. p. water turbine and
dynamos tor same.

Willard, 284 Clarkson St.,

Blowers and exhausters.
Exeter, N. H.

Inquiry No. 4045.—For makers of acetylene gas
generators.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inguiry No. 4046.—For makers of egg cases. flll-
ers and testers.

Exeter Machine Works,

Ober Mfg. Co., 10 Bell St.,

Mechanics’ Tools and materials. Net price catalogue.
Geo. S. Comstock, Mechanicsburg, Pa.

Inquiry No. 4047.—For a cheap split basket with
stiff handles.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 4048.—For manufacturers of hard
fiber, also for makers of automatic or lever chucks for
use on turret lathes.

PATENT FOR SALE.— A. L. & O. Sovelius’
Holder. Price, $6,000. Hancock, Mich.

Inquiry No. 4049.—For a machine for pasting and
rolling together pulp board.

WANTED.—Machinists for light work. Steady em-
ployment. W. W. Oliver Mfg. Co., Buffalo, N. Y.

Inquiry No. 4050.—For makers of ornamental
iron fence for lawns and cemeteries.

Let ‘'me sell your patent. I have buyers waiting.
Charles A. Scott, Granite Building, Rochester, N. Y.

fnquiry No. 405 1.—For wholesale dealers in hard-

ware, farm implements, machinery and mechanical
touls of every description.

Twine

Inventions developed and perfected. Designing and
machine work. Garvin Machine Co., 149 Varick, cor.
Spring Sts., N. Y.

Inquiry No. 405%2.—For makers of boiler furnace
blowers for steam boilers.

American Institute of Inventors Co., Inc’d., Buffalo,
N. Y., U. S. A. Patents sold, placed on royalty and
companies formed.

Inquiry No. 4053.—For makers of knitting ma-
chines.

Manafacturers of patent articles, dies, stamping
tools, light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

Inquiry No. 4054.—For manufacturers of rubber
horse shoes.

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

Inquiry No. 4035.—For makers of folding doors
fur p...ors, etc., where sliding doors cannot be used.

The largest manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. For prices
and terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 4056.—For makers of hand and

ower-weaving fence machines for making woven wire

ence.

MONEY-MAKING PATENT.—I will sell my patent on
hat fastener, which will seil rapidly when introduced.
Geo. Schmitt, Monongahela Club, Pittsburg, Pa,

Inquiry No. 4057.—For catalogues of agricultural
implements, novelties, special tools, etc., for export
trade.

The celebrated * Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

Inquiry No. 4038.—For a printing machine for
use in printing dies in caps, etc.

The best book for electricians and beginners in elec.
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $5. Munn & Co., publishers, 361 Broadway, N.Y.

Inquiry No. 40539.-For makers of white cork
paint for iron castings, and information as to how to
apply same.

FOR SALE.—3 h. p. marine gasoline engine. Patterns
for 3 h. p. and 6 h. p. and reversing propeller. Drawings
for reversing propelier. Drawings for 3 h.p. and 6 h. p.
and drawings for 5 h. p. and 10 h. p.

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

Inguiry No. 4060 .—For a steel hull 30 feet long,
flat bottom, to draw not over ten inches loaded, propel-
led by stern wheel driven by gasoline engines.

Wanted—Revolutionary Documents, Autograph Let-
ters, Journals, Prints, Washington Portraits, Early
American Illustraited Magazines, Early Patents signed
by Presidents of the United States. Valentine's
Manuals of the early 40’s. Correspondence solicited.
Address C. A. M., Box 75, New York.

NOTICE TO TUNNEL CONTRACTORS.

Sealed proposais marked ** Bid for Tail 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 Power Co., of Toronto, Ontario.
Plans and specitications for this work are on file, and
can be seen after March 30, 1903, at the company’s offices
at. Home Life Building, Toronto, Ontario, and Niagara
Falls, Ontnrlo. or office of F.S. Pearson, No. 29 Broad-
way, New York, Room 220. The right is reserved 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 drawing wire from No. 7 to No. 12 ; give full descrip-
tion. Address C. B., Box 778, New York.
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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
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 require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised . in our columns will be furnished 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 be
had at the office. Price 10 cents each.

Booksireterred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8935) T. S. asks: In a dispute I
contend that substances such as iron, the heav-

ier woods, i. e., those that have a specific
gravity decidedly greater than water, will

1 contend that this |
would be the case with iron were that depth
20 miles. I take my stand on the very slight|
compressibility of water. A. Water is com-
pressible to only one twenty-thousandth part
for one atmosphere, or 15 pounds per square
inch. Sea water is still less compressible, its
coefficient being 44 millionths for one atmos-
phere. At the depth of one mile it will be
but a one-hundredth part greater. Water does
not increase much in density from the surface
to the bottom of the ocean, even at its great-
est depths. Any article which will sink at the
surface of the ocean will continue to sink till
it rests upon the bottom. There is no level
at which sunken ships and men float and
cease to sink.

(8936) A. H. P. asks: The lower half
of the wires in an upright piano have rusted,
so that one wire broke. What treatment can
be given the wires to remove the rust and
prevent further damage? Would a box of
charcoal or lime set inside be of any service?
A. Kerosene oil is one of the best articles to
remove rust from iron or steel. If the wires
of your piano are wiped over occasionally with
it, they will not rust. Charcoal would not
be of any service to prevent rust, and lime
would be of little service.

(8937) O. D. asks: . What composition
is used to make the Welsbach gaslight mantles?
A. A fabric of cotton is woven of the desired
form, and this is impregnated by repeated dip-
ping in a solution of thorium and cerium ni-
trates. On ignition, the cotton burns away
and the nitrates are converted into oxides,
which give the intense luminosity. Other ni-
trates of the rare earths, as also of zirconium
and magnesium, have been used; but the
thorium-cerium mixture gives the best results.
A ratio of 99 per cent thoria and 1 per cent

I'sink to the bottom of the ocean, even to ltslA\lgel‘ section coupling, well,
| greatest sounded depths.

ceria has been found to give the maximum
luminosity
(8938) F. P. C. says: Please advise

me which side of a 500-volt railway generator
is connected to the rails. A. The negative
side of a street railway generator is connected
to the rails, and the positive side to the
trolley wire. See Tooter’s ‘“Electrical Engi-
neer’s I’ocket Book,” page 508, etc.

(8939) H. P. W. asks: If I run the
exhaust pipe of a gasoline engine into a well
lined with brick, and run a pipe from top of
well into open air, what would be the exhaust
pressure at top of pipe out of well?
Well 4 feet in diameter, 8 feet deep; engine
cylinder 11x18 inches; revolutions 200 per
minute; engine has 65 pounds compression.
Or, if we assume that the exhaust is relieved
at 50 pounds pressure at exhaust port, what
would be the actual and theoretical pressure
at end of pipe leading out of well? A. The
back pressure of your exhaust pipe at its erdd,
as you describe, will depend on the size of the
pipe.
per square inch if the pipe from the well is
one size larger than the engine exhaust pipe.

(8940) I. L. G. asks: Is there any
kind of & composition or solder to solder cop-
per and cast iron together, or is there any
way to prepare cast iron so that it can be
united with copper? A. Cast iron and other
metals may be soldered together by first tin-
ning the cast iron surface. This may be done

on small work by a tinsmith’s copper and
pure tin. The cast-iron surface must be
scraped with a file 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
for a fireproof cement suitable for setting
earthenware tiles around a fireplace. Port-
land cement. and cement and mortar, will
not - stand the action of the fire. A. Fire
clay mixed with silicate of soda solution has
given good satisfaction: only as much should
bDe made up at a time as can be used im-
mediately, as it has a strong tendency to
harden. A mixture of equal parts of powdered
peroxide of manganese and zinc white, mixed
with silicate of soda solution, is also very
good. Use immediately.

It should be no more than three pounds

(8942) B. H. G. asks: How much
power will it require to run a 1 horse power
electric generator? And if a generator can be
run by a water motor? The address of a house
that handles generators? A. One and a quar-
ter actual horse power will run a one horse
power generator.. Water power is proper, and
the most economical wherever available.

p— —

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

April 7, 1903,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.)

Agricultural purposes, motor tractor for,
D. Albone ..........i.iiiiiiiiiannnn 724,531
Air and gas engine, J. B. O’Donnell...... 724 606

Albuminate and albuminate containing ma-
terial, durable elastic, A. H. F. C.
Clausen-Kaas «......oeereunnneeeennnns

Alloys, producing, W. C. Tilden ..

Amusement apparatus, C. R. Culve

Amusement device, Symonds

Animal trap, A. W. Phillips

Annealing apparatus, gold, C. F. Dwight.. 724 826
D. G. Jones.. 724,708
| Automobile gearing, G. P. DOVTES weennnns 724,557
Baling press, L. 8. Gehman .......... 5 ,
Ball. See Playing ball.
Ball catcher, 8. A. Cohen .......... . 724,814
Ball player s, head harness for foot, 3
Curtiss ....cieeveiieirecctiancirennnss 724,444
Band cutter and feeder, R. Shedenhelm,
724,621, 724, 622
Banjo, W. B. Farmer..........c.oeuveuuen 724,8.;.5
Bath tub, portable steam, A. Mooretield.... 724,487
Battery box or other receptacle, L. Paget.. 724,607
Bean preserving device, R. R. Maxson..... 724,908
Bearing, ball, E. J. Farr ...... 50 3
Bearing, shaft, W. L. Webster.............

Beating enginel, emptying, E. A.

Jones. ..
C. Spin-

Beer, etc., apparatus for cooling,

1 600000000060 006 00008000000000006 724,750
Belt adjuster, F. J. Fischer 724,837
Belt, conveyer, R. H. Martin. 724,483
Bench, M. D. Jones ......... 724,583
Bicycle chain tighteninb de,vice,

derson ... .iceienieslosie s aacaalniaaeanse 724,417
Bicycle pump, S. A. Broste: .......... .. 124,795
Bicycle seat support, C. J. Tramburg. .. 724,630
Bicycle spring frame, ‘F .. 724,871
Binder, H. P. Jones #..% .. 724,709
Binder, loose leaf, J. %4 McMillan. .. .. 724,599
Binder, temporary, G.” H. Gresham........ 724,849
Binders, summarizing sheet for serial, g

0. & E. R. Kittredge ............ .. 724,886
Blowing engine or compressor, E. W ..o 724,641
Boiler brace, J. P. Bauer . 724,533

L. 124,482

Boiler furnace, vertical, J. MacCormuck.‘.
Mason........ . 724,595

Boiler tube stopper, H T.

Boilers, etc., pressure gage for steam, I

Mitchell .......ccviiieninnennanennnnn. 724,724
Bolster, J. C. Wands ... 724,633
. Bolster spring, A. Burull . 724,801
Book cloth, leather cloth, e

of, J. A. Sackville ................... 724,616
Book, duplicate order, M. L. Davidson. 724,995

o‘ or,shoe, J. E. Randall .............. 725,009
Bo hg or drilling angular holes, apparatus 0

or, R. Bartholomaus
Bottle : Culp .......

Bottle, C. W. Hayes ...... 5
Bottle and stopper therefor, H. R. Bell... 724,655
Bottle closure, L. 8. & C. H. Bartlett.... 724,779
Bottle, non-refillable, E. C. Shilling........ 724,95
Bottle, non-refillable, J. B. Conger.......... 724,992
Bottle or other closures, cap or cover for,

. F. J. Gunning ........c00iiiiiinnn. 724,851
Bottle stopper, H. S. Brewington .......... 724,794
Bottles after having been washed, con-

veying and draining device for, A. A.

Pindstofte ............. .o i, 724,734
Bottles previous to cleaning and rinsing,

machine for soaking, A. A. Pindstofte.. 724,499
Breech mechanism, J. k. Meigs ....... 724,597
Bridle bit attachment, J. P. Bowma 724,791
' Briqueting machine, W. A. Koneman. 724,588
Briquetin machine, Johnson & Crofts ..... 724,876
Brush holder, electric, N. A. Christenlen 724,544
Buckle, H. I\elngood ............ 724 080, 724,586
Buggy storm curtain, B. S. I) S. Martin 724,593
Burner, N. Shaeffer ..........ccceeeeeeenas 724,957
Button, snapping, E. D. Conklin............ 724,545
Buttons, forming wire into collar or sleeve,

E. P. Linch .............c.ciiiaits +. 724,719
Buttonhole finishing machine, F. L. Har-

11 )11 50000000 80030000000050000300000 724,468
Cabinet, W. G. Hullhorst
Cabinet, clothes, R. Weir ............... 4,977
Cabinet, hot meal portable, H. H. Cooke... 724,547
Calipers, A. G. Spaulding ............... 24,963
Call service, restaurant, R. W. Jennings.. 724,874
Cane, etc., in the field, machine for cut-

ting sugar, H. W. Schmidt........... 724,620
Canopy and supporting frame, tl)ulbilli’

E. almer ............. g 724,733
Car brake, combined rail an

Bote ...c.covcevvvurannn. 724,508
Car coupling, W. S. Jones 724,712
Car door attachment, E. A. Hill..... 724,474
Car door, box, F. J. Hanrahan .. 724,858
Car fender, J. J. White ....... . 724,979
Car fender, street, J. Rawles.............. 724,937
Car for railway trains, safety or buffer,

C. NOBVEr .....cvvenieonvonorcernsannns 724,490
Car motor ventilator, H. B. Rowland...... 724,950
Car operated automatic tramway switch

mechanism, F. Davison ................ 724,821
Car safety guard, street, C. A. Willare . 724,766
Car seat, C. K. Pickels ................... 724,610
Cars, automatic coupling for steam,

or other pipes of railway, K. F. Lipps.. 724,720
Cars, etc., folding step for, G. F. Stans-

1272 1 5 A5800660800080600080000000030000 724,753
Cars, ventilating device for electric mo-

tors for, H. B. Rowland ............... 724,949
Cars, ventilator for electric motors for, H.

B. ROWIADNA ©eeinnrrnnernneennneennnnns 724,948
Carbonator, E. E. Murphy ................ 724,727
Card punching machine, piano, J. B. David-

SOM  tieveeerooeeoonnoansocasonnonsanans 724,674
Carpentry joint, G. B. Lee ................ 24,897
Carpet cleaner, G. A. Cowgill.... 724,441, 724 442
Carpet or rug edge holder, J. L. Kings-

1] 11 55860000 00600600000008060 0006000 724,885
Carrier. See Elevated carrier.

Carver fork and guard, E. C. Martin.. 724,906
Carving machine, E. Thern 724,969
Casing perforator, P. H. Mack 724,904
Cash register, Smith & Giles 724,616
Cathode, C. J. Henry ........eecceeeeenn. 724,862
Ceilings, roofs, etc., construction of, J.
Kulhanek ........c.ceeiuieinnnnnnnnnns 724,717

Cement lined pipe, J. T. Langford.
Centering tool, S. G. Twambley ...
Centrifugal extractor, E. F. Moore..
Centtipetal trap, J.  Greenaway
Chain making machine, L. Bruckmann.....
Chair bac¢k adjustable support, J. Luppino

724798
724,901

, Charcoal and conserving the vaprous dli;til-

latos thereof, making,

.............................. . 724,601
(‘hockrein hcok for gig saddles, C. Stack.... 724,751
Chuck, H. F. Neumeyer .............. .. 724,800
. Chuck, drill, H. M. Reynolds . 724,737
Churn, M. Kelley ............. 724,584
Churn, G. Geer e 724,998
Cigar protector, R. raser . 724,689
Cipher code system., S. T. Be 724,786
Circuit breaker, S. T. Hutton 4,704
Claw bar, C . & C. H. Threlkeld 724,623
Clevis, R. Wolf ............... . 724,986
Clock, E. Fitch .........cccviiviiiiiiinnn, 724,460
Clock striking mechanism, A. C. Schuman.. 724,956
Oloth cutting machine, electrical, P. Howe., 724.869
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Clothes line prop attachment, F. G. Kim- N
Clothps rack for furniture, L. Jones 724,682
Clutch, friction, A. Soderling.............. 724,749
Colhns, device for the preservation of, O.

R., Hahn ...ieiiiiiiiininiinnncennnns 724,696
Coloring relief or raised ornamentation on

fabrics, apparatus for, J. Bennett..... 724,660
Column, K. P. Angell ........cc.0uuenn . 724,420
Column construction, A. G. Perkins 724,495
Combination lock, J. & C. Arner............ 724,774
Compasses or dividers, C. E. Hand ceeesees 124,697
Composition of matter, E. H. Amet...... .. 724,416
Concrete building construction, F. W ar-

L{=185:11] (I S S o 55 50 006 0000000 600080030000 724,462
Concrete buildings and nail plug therefor,

construction of, F. 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 4,9
Conveyer, H. E. Brett .......c.cveivuvnenn
Copy holder, F. S. Towle ....... 00
Copying press, L. Bailey .........ccc0uune
Cord ball bearing holder, R. A. Moore, Jr.. 725,005
Corn shocker, J. M. Shively...eceoeeeeeess 724 515
Cotton compress, J. K. Cochran .

Countersink, J. M. Taylor .......

Cover lock, vessel, R. O. Bingham y
Cracker or biscuit machine, F. M. Peters.. 724,609
Crate, bottle, W. E. Brown .... 724,796, 724,797
Crayon holder, S. H. Decker........cocueu. 24,445
Crayons, etc., holder for, V. Johnson. 724,877
Cream separator, J. W. Whitlock 724,640
Crystallization, C. Hitzl .. 724,477
Cupboard and refrigerator, 5

Campbell ... .o ittt 724,802
Curtain pole and hanger, H. P. Roberts... 724,506
Cut out switch for electric lighting, etc.,

G. W. Nistle ...cceeenueeeniaccncncnns 724,730
Cutter head, expansion, E. S. Shimer...... 724,959
Cutting and stamping apparatus, W. 5

RoCKStroh .........c.iciieiiennnnncnnns 724,614
Darning machine, F. Belanger ... . 724,783
Dental appliance, S. E. Fish ...... .. 724,838
Derrick hoist, J. M. Cornell................ 724,668
Desk frame and attachment therefor, school,

Gilson & ROWe ......civeivirnnnnennnns 724,844
Detector bar clip, J. P. Coleman........... 724,439
Diamond splitting machine, A. J. Benja-

............................... .. 724,536
Die. See Welding die.
Dish washing machine, L. E. Beardemphl.. 724,535
Display or exhibiting box, D. K. KFerguson 724,996
Dividers, J. Steenbergen 5 e 724,625
Doll, D. Decker ..... 724,822
Door check, W. M. Teeter . 724,521
Door, grain, V. F. W. Berford............. 724,784
Door, rotating storm, J. L. Carter,

724,804, to 724,806

Door securer, A. Fleeger ................ 724,686
Dovetailing machine, J. T. T. Grim ve. 724,850
Draft equalizer, P. J. Girard .. 724,463
Dredge, hydraulic, J. W. Reno........... 724,501
Dredges, self-contained back geared ]lL‘dd—

stall for elevator bucket, G. L. Holmes. 724,868
Dredging machine, J. W. lInmphrlvys ..... 247
Drop light, portable, Rockwell & Christian. 724(
Duplex furnace, J . Conger............. 724,993
Dye and making same, blue, R. Bohn.... 724739
Dye and making same, red azo, C. Schir-

)L () T O S 064560000000 00 000308000000 724,743
Dye and making same, violet azo, .

Laska ......viiiiiiiiinaeinaaans . T24,89:3
Dyeing with sulfur dyes, E. Voetter . . 724,631
Dyestuff and making same, red to y

A. L. Laska 724,804
Electric accumulator, A. hmidt Predari .. 724,619
Electric bells, ete., automatic circuit opener

or closer for, C. C. & H. P. Ras-

I EL S 5006000 08000000008080000000000 725,010
Electric cables, machine for making ar-

mored, E. T. Greenfield ............... 724,671
Electric cables, manufacturing armored, E.

reenfield .......... . 0 it 724,570
Electric carrier attachment, overhead, II.

M. Harding ..........cciiiiiiiinennnn. 724,860
Electric controller, . T. J. Oppermann.... 724,928
Electric elevator, automatic, H. Rowntree.. 724,951
Electric furnace, E. G. Acheson, re-

O 5 586600000006 00 030000 0000000000000 12,104
Electric meter, coin controlled, R. E. Bates. 724,654
Electric motor, A.. (. Eastwood.......... 724,827
Electric motor controlling device, W. B.

) 50N 4 (5 DR 80808000030 06008500 300060000 724,611
hloctii(al propulsion of

B Swegle ......... 724,627
}ulectli(a‘ protector, C. A. Rolfe .o T24,507
Electrode, secondury battery, J. H .. 724,856
Idlectrolytic cell, R. Jobhanns.............. 724,580
Illectrostatic separator, C. E. Dolbear. .. 724,679
Elevated carrier, 0. O. Jones ........ . 724,881
Elevator, J. Rice ....oiiiiiiiiiniiennnnns 724,504
Elevator controlling device, A. H. Buck-

CleW e i it ee et 724,662
Elevator driving mechanism, M. A. Clen-

Y S S R a5 6060080000000 00506500500 724,663
Elevator electrical controlling system, C.

O. MaillouX ..6.iviviiiinnnnnnnnnnnnns 724,722
Engine for derricks and cal)le\\ays, conver-

tible, A. Lambert ...........cc0cuivnnnn 724,890
Engine ignition plug, explosive, W. Roche.. 724,945
Engine sparking mechanism, A. M. Zimmer-

L S S 86008008 800600080a00000080E060 724,649
Engine vaporizer, gas, A. M. Zimmer-

BT 886560 00000600006000000000000000 724,648
Engines, steam and govclnor connection for

twin, H. C. Clay .. . 724,438

Engraving, H. C. Osbm 72-1,929
Excavator, P. Nielsen .. 724,603
Exercising device and stri 5

A. Hendrickson ......e.ceceeeeeee 724,473
Iixplosives, making, H. Wasbers S 724,764
Extension table, C. N. Smith ... . 724,961
Eyelet, A. A. Kuehlhorn ............... 724,716
Facial defects, device for correcting, A.

(S5 (8 (110 | 555068000000 60000000000800000 724,812
Fan motor, eclectrical ceiling, W. F. Phelps. 724498
Feed water, device for removing impuri-

ties from boiler, Conkling & Mitchell. 724,815
Feed water heater and filter, A. de Blettc-

AL 5566 50000000000 00000800000000000 724,661
Feed water heater, boiler, C. G. Taylor... 724,967
Feeder, pncumatic, E. M. Bassler 724,780
Fence lifter, B. Batdorff ........... .. 724,542
Fence macline, wire, J. Harris . 724,699
Fence maker’s tool, II. Cottrell... 721,669
Fender. See Car fender.

Fertilizer, IFrank & FKreudenberg.......... 724,565
Fibrous material, stop motion for machmes

for preparing, C. T. Hawley,

724,574, 724,575
Fields, roads, etc., machine for clearing,

o V08 | 506000000000 0000 0000008000080 724,650
Iilaments, sheets, or films from cellulose,

manufacture of, Stearn & Woodley.... 725,010
File, cabinet letter, S. H. Wheeler. .. 124,639
Filter, N. Stafford ................ . 724,752
Iilter, F. E. Roberts .................... 724,944
Filtering substance and making same, T.

Wending .....o.iiiiiiiiiiiiiiiiin. 724,636
Fire alarm transmitter and signal, auto-

matic audible, J. H. Munchausen . 724,917
Fire, apparatus for rescuing persons from

buildings in case of, M. Schroter...... 724,745
Fire extinguisher apparatus, C. A. Teal.... 724,968
Fire extinguisher, chemical, G. W. Cool 724,440
Fireproof, rendering fabrics, G. Blenio... 724,788
Fireproof wall, etc., J. Schratwieser cee. 724,744
Fishing reel, W. G. Haas ........... . 724,465
Floating bettery, A. P. Stokes ....... . 724,756
Floor mat, metallic, E. J. Manning . 724,723
Fluid conducting pipe, R. J. Decker. . 724,675
Fluid motor, rotary, J. F. Cooley.. 724,665
Foreeps, -hernial, .J. H. I\ochenderfer . 724,889
Forge, portable, A. J. Gurney ....... . 724,852
Furnace, R. Yeoman ..., . 724,646
Furnace, G. F. Rendall ..... . 724,941
Furnace, A. J. Vaughan ........... . 724,974
Furnace bridge, boiler, R. F. Sturrock 724,517
Furnace grate, II. E. Reed ..ooioioiia... 724,938
Furnace top, blast, Cromwell & Koclke-

LTE 385556600 50000 0000600000000600000000 24,670
TFuse” block, J. B. Morgan 725,006
Gaining machine, J. M. Strubel 724,966
Game and game table, O. Pryibil 724,934
Game apparatus, I1. J. Frysinger ... 724,841
Game apparatus, S. A. McKelvey ......... 724, 920
Game board and man or game piece re-

ceptacle, combined, IT. Van Altena . 724,760
Gailni;:e fnrmllce or crematory, E. J. Lit-

tle. 5
Palmel\i bifurcated, E. Arpin ..... 724,775

Garment’ hanger, S. W. Bonsall
(Continued on page $06)

. 124,427
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rew Cutting | (ias burm-r and regulator fo : ;gi:i“ﬂ Eﬁe Best Tl\ing on Wheels

R sngomatic T ALL ROADS ARE ALIKE TO
i Lathes | vt »

e, G, L. Wilson. ... 5
y i 2 ‘. J. Millr)mr 5
Gear, varieble speed V. N. Dumaresq,
FOR FINB. ACCURATE WORK ' 724,449, 724,460 663 0 I D s M 0 B I I I
Send for Catalogue B. Go-cart or chair, child's, C De la :

66 99 Foot and Garment hook, H. 8. Brewington
'ar ~ Power Gas bracket, D. (avanagh
e

Sabliere ... . ....000a... 724,740
SENECA FALLS MFG. CO. | (;oyermor, speed, White & ‘Duryes .. L 1217765 RUNS EVERYWHERE
695 Water Street, Grain separator attachment, J. Ken . 724,480 Nothing to Watch but the Road Ahead.
Sencca Fall, N.Y.. U.S. A, :f-rindlnlg ml"chh‘"" t\h B'IL‘“;;HS - 724,801 our new red catalog illustrates and describes it in detail.
uns, Dearin, or ¢ elevatin 8¢ a .
i "[;m'nlt(us (gr teld or other, B K. Rllrthg-). 724,046 THE PRICE IS RIGHT
a raci an umbrella stan combined .
ik st ‘i, ombued, X 0| OIDS MOTOR WORKS, DETROIT, MICH.

IHammer, W. W. Brm\m-ll
IIarrow, K. Riemenschneider
IIarrow, moss, W. Matouch ..
Harvester threshing ‘machine,
IIatchway door, M. Hegbom
Ileater, A. Schutt
Heater, M. Barman
Heater, 0. Jahelka

_OLDEST INCORPORATED CO.

In U. 8. Makin, Automobl le Boilers.

Tuck Bo ersaedpe ialty.
Cannon’s Racer e with one of our
24 in. Standald Boi which made

a Record Mile ln 105 1-5.

. .7
Haertlein. ;24,855

It’s a Guarantee of Qualily

2,000,000 Ilcating apparatus, R. '.l'he !ollowlng is an extract from an order just received:
#UUU, 1leel rand muklng muthlne, A 24, Afm carefully considering all other makes of
Sold in 12 Years Iinge, J. Soss ..... 5000B005 724,062

Boilers I have decided to again place my order
with you fora Boiler for my racing car this year.

Steam Cerriage Boiler Co.

llulntlng spparatus, .\ V. Hysore. . 724,579

EVERY REEL WARRANTED | [[ook. Scoe Checkrein book.

: Mook, L. II. BOWINHN ...cceeeccenncaccans 724, 128

Booklets mailed free lorse releasing  deviee, vebicle, " ifihrichs Write for Catalog. 119 W. 1st St., Oswego, N. Y.
The Andrew B. Hendryx Co. & Tammen ............ B0A00000500A00 724,476
NEw Haven, Conn,, U.S. A. Horseshoe c¢alk, B. Mc l\(-ny.lo .............. 724,489

! Hydrant, A. L Sandbo ........... 724,74, 724,742

ll,\'drm-nrlnm burner, R. J. Miner .......... 724,911
Indicating and controlling apparatus, C.
lre 0 lre a 0. MAIHIOUE  «venorennsenrnsnnnnesrens 725,001
Ingot heating furnace, Danicls & Well-
AN ceecececcecncocncscncns 724, 549 to 724,552
El t ll w ld d lnha]lor. Ac DOW oenvininnnnnnnnannns v 724,680
- Insulating material, manufacturing, . de
ec rlca’ y e e Karavodine ., cee. 724,882
Insulator, F. W iregory . 724,848
Journal box, car, J. l’omson 724,494

w1r € F&.bl’ lCS J“““\‘l’:_l( al.".'.-*‘ thiat " guard, ~rafivay, "X, 3. 724,919

Keyhole L\l-lld and door lifter, M b Wel-
6 35 5000000000000000000000 00000000000 724,635

Automobile

and perforated Metal tl)(f' 24" :\'“ll:" l{l Ru-hlun‘nn e 724,965 , PR ICE S125.
nas \nife rdade  casings, means for attacl ng
A face plates to, 15 1L J. Juebner ...... 724702 that solves the problem W | e o Garer 5 von want o racing maghine of & by

Knob attaching mec hunlum, C. J. Ericson.. 724,454

climber, there is only one machine that will fill your

CLINTON WIRE CLOTH COMPANY, ~ CLINTON, MASS. | Labeltug nvchine, Kupy & Blackstone. . ~. Byl of ragld , safe and pleasant motor requirements, and that is the
BosToNn New YoRK CHICAGO San Francisco }“u..l. ""‘.:"".'("' ;hﬁ"’ M. “‘>_ l‘l.]“rkmm -‘{éj ,;?q‘; travel on all kinds of roads, in MARSH 3 H. Pl MoToR GYGLE
sacing hook, Noble & alden..... . Xt — - y
THE MIETZ & WEISS KERQOSENE | Laddcr, 5. B. Bentgar .o...... LT Al D e el e guaantosd for ons year. . Write far circular,
Sizes from Ladder, acrial, F. S. Seagrave L 724,51 dillac Automobile. If you know MOTOR CYCLE MFG. CO., - BROCKTON, MASS.
1t060H. P, b a?\dl:lﬁbelsVENhGINEl Ladder, “re, J. C. Schaller ..... 724,968 of an auto fault, you will find it :
Send for “I}r:;: th'm;l .ﬂmnﬁ ‘IA'.'.'ZY';'.TL;“J'.', f,’.'ﬂ,l: 3.1-0(‘1‘.':-';}.-%," "'.:ﬂ?.'.'{_‘.&kf.‘,'.ﬂ::.m. il P etat corrected in the Cadillac. Very Wesmanutacturs gers
:;,:.\!.:rn’;:]f’|% i 4 ';,]e:f:; ;Tg;‘,,‘:j . ml;:m:(:;m; FOoEdees o ;gjrs);(: powerful engine; entirely new all pirposes. Wevaluo
t t t ed to | Lo . r, . L7 . -
d‘:‘::nlnoefot:lelzr:lrlzml.lg l:n‘"'“ltrnrg Lantern dissolver, single, F. C. Edmonds... 724,452 transmission gear, PerfeCt sen :ﬁ:’ ':m",,,‘;’;;?.';,ﬂ.'
mr storage batteries, pumping and | Latch, gate, J. B. Sams ........ cecees T24,902 sitive steermg mechamsm’ pOW- or gream rig. See our
1 power " Purposes: L"thr':-.f"r turning firregular forms, H Der- VT erful brakes. Slmp icity late catalogue, FREL.
‘Al%“ss M""]s; Niw Yomx. Latbe taper attachment, F. R. Lee. . 724,502 ]Olned to d“rablht}'p NEUSTADT-
U. 8. GOVERNMENT, | Ledzor, I Doters P L . 724,496 speed united with PERRY CO.,
Ill h A d, di led | Lever handle loel % Andrews . . ¢ $26-830 S. 18th St.,
s Pt coupled | Limokiln, I Ragot safety; strength §r. Louts, Mo,

dMedal. Pan-&memun Ex- | Lie squeezer and ice tongs, combined, C' wrought in

position, 1901. Gold Medal, Charleston, S. C., Exposition, 1902. A. Eberth Chas, T. Howe & Co., 51 Hudson St., New York, Export Agents.

race.

Liquid fuel burner, E. G. Ofeldt .. y g . .

For Heavy Continuous Work |fnc \\' €. Diekcrson -...oo oo - 1T The Palmer Gomplete 17-ft. Launch, $135
g,':;;;af,';me,i,‘;fg’ewg'icommeg%o';r Lock, Thyberg & Moses. ... .. ... N T MARINE ENGINES. BOAT FRAMES
ting Machi e nl)neg'al"lencenn)'ai Lock attachment, A. W. lelngston........ 724,899 Catalog Free

over machlne, equallzlng the weight. Lock for angle cocks, ete., . H. Mobley.. 724,912 ad

Locking device, G. 8. Nichols ...cceece... 724,729
Log loader, C. E. IIVANS .euuvvnnevnnenns 724,831
Logging car stanchion, J. A. Blanchard. .. 724,537

Within the cones are compound ée-ars
giving six changes of speed. ars
require no extra space, and are pro-
tected from dust or accident. Chasers

"’.Mmlll!l"‘ll"h“

‘ asarunabout

Loom warp stop motion, I Wyman...... 724769 Auvu‘v‘v, CAZSNY 4@' H
can be ol:ened threaded pipe removed, Loom warp tension mechanism, H Haut- SRR L AN
another inserted and cut without stop- MANN  .e.vovrnnrennnnnnnnnnnes . 724,471
Dllll machine. §® Sendfor ('atalogice. Tow_ water alarm, steam bollor, $R PALMER ﬂaos. CO8~CoB, CT.
HE MERRELL MFG. CO. - L T 88050000 000000000000000000000000 724,613
501 Curtiss Street, TOLEDO, O Magnet coil, tield, C. R. & T. M. Meston.. 724,484
a ag catehing and delivery deviee, [ ] agrn . ]
Mail 1 tehi 1 deli device, M. with seats for two
D. Cur mi 724,673 !
Howard Two and Four Cycle| ", (i B ez 126803 at $750. With de- CICNTITIC American
MARINE | Munhole or other cover, J. L. M. A. Reis.. 724,939 tachable tonneau that
D i‘v}:'t'c"ﬁ"bﬂmr{' G AT GID aoooe : ;g:-ggg \ converts it into a handsome .
AUTOMOBILE | Mattress machine, E. 6. Wheeler 11010000 7240078| \  and roomy touring car for Z TPH
MOTORS Moaa’lrllngf:t and filling apparatus, A. C. . four, $§8s0—tonneau seats
PIBRt it eiiiiiiiee 50800000 5 ither facing forward or vis-
Meat choj per, R. Dettmer ...... .. 724,824 el o e, g
GWT"”:“";'C': Mechanteal movement, J. A" Sehincli 755%56? a-vis, giving a comfortable % ————etn ST E—
n . | Mecl 4 or, 8. FOB tevernrncnnns
l‘a’rroyeer' Y . )(:‘:‘c;::lla;S('}“,Elr};lIsb tn;u(h:mlllng, H. M. ’ support for the back. The % NEW VOLUME NOW READY
hluhadiabs Harding' ...ooooiiioiinnnececeeeeeennnn 721,859 body design of the Cadillac
Metal structure, cexpanded, J. Holl. 724,866 is a ver pleasmg effect for VOL. 34—JULY to DECEMBER, 1902
REVERSING STEAM TURBINE.—PAR- | itirror holder, adjustable, (. Becker. 5 24,782 h y t t A Monthly M ine of D ic Arch ture
son’s recently perfected turbine for boats. Illustrations | Mop wringer, \Wardwell & White.......... 724,634 either city streetsor country / i Sumpt 1y Tlustrated
showing details, (ontained in SCIENTIFIC AMERICAN | Motors, mcans for Frew eventing  fluctuations § roads, and the appointments L LA AL R 0
P 2 )
?,‘,,;',’,,L,,'i,g};,fd ,E‘,‘g;m b ne-wg,ﬁgg,ee}gfem- el T R T e Tt S luxurious. Our frec illus- 275 lllustrations  Six Covers In Tint 146 Pages
— e Nest, hon's, W J. Dillard ... 24,8 g trated booklet — N — gives Bound In Boards  Price, $2.00 prepaid by mail
‘ SRR anecn . address of agency nearest The Thirty-fourth Volume of the SCIENTIFIC
Nitrocellulose, purifying, F. 1. Du Pont .... 724,932 f y AMERICAN BU lyDING MONTHLY more than maintains
The MEDART ¢ gozz}l:, fﬂuldh, ‘:Ynﬂ A. 1):;1:1‘- Rt ;g},gg f your homewhere the Cadillac N the high standard established by this valuable Maga.
BOAT BUILDI"G 4| Nozzle for bumidificrs, cte., Q. vans.. g / may be seen and tried. & zine. Its “Talks with Architects”—contributions by
0Oil burner, Van Pelt & Lanfmun .......... 724,761 ’ a . | the leading architects of the day; its editorial discus-
M ATER' AI.S 4] 0il burner w! lth solf supgl\lng steam de- % . . W sions of important subjects relating to domestic archi-
p vice, ernde, E. I Nichols ............. 724,728 // Cadillac Automobile Company % | tecture; and its man, dy specialized Departments make it
it bring boat construction within the 0fl (llstrnmtur. J. B. Glover ....ociiiennn. 724,692 . . 5 the most useful and most valuable publication of its
range of amateurs, at a small cost, ¢ mls,&s&hdl‘:’,\'lng and toughening, Scammell - é{ Detroit, Mich. é kind.
Yachts, Launehes, Row Boats. o Mus (-tt‘..._. .......... cerereeetieane 'h'l'i TALKS WITH ARCHITECTS
ot . 108 nsvive Eormnes, G 5. Rl 11100 Takaag s | ron o Pt by s ity o
FRED MEDART 3646 DeKalb St., St. Louis, Mo. Ore separator, Johnson & Howard 724, u).) 5 “ Q
’ ’ Packing, plsm’n rod, Iardner & La Riviere. 724,698 e ; %oggll'“ﬁ? ncyl}a‘:-? "“h'L%'{,enﬁcgﬁ%ﬁ,pﬁ,"rw}}ﬁ
- Pail_and shipping can, minnow, E. C. B Attons " es for Decorative Art,” Mr. William Martin
BOUrne .....c.viiienieeiiananns jpeSCaao 724.539 - Pattons: Alken on the "utv Architect.” Mr. Perc Grlﬁ'e
Ttl:ere i:‘ never“:n);'questlon g Paper making machine, J. F. Obert ...... 724,732 aun ¥ 00 A ffve year g,“mm on * Small Houses.” e "
about the quality of a 8 Partltlon, AFehitectural, © Wheelor | & " Har: o doesn’t make paint good; EDITORIAL ARTICLES
= R e b S 721,638 : b -
B- F- BARNES =3 | p f - 24,983, 724984 : ¢ . ut “Cheap Houses.” ‘“ Walls and Wall Treatment.”
'@ | Pen, ountaln, P. E._Wirt . .. 724,983, 724, B wrp b n “The (' H »
UPRICHT DRILL €S| Pen, ruling, 8. A, Floren........ .00 724,687 - «The Artsand the House.’ **The Country House.
o '—; Pencil holder and calendar, combined, W. Paifoﬂ’ S the Architect Helps the Home. How
'f)hﬁltooldhere lustrated is our 20-inch *e D. Widders ........... raeaens ..l 724,980 : DE Pt‘;‘;:?;[’g;}:;’ Helps the House.
rill, and we guarantee it to drlll up to Perfecting press, web, J. L. Firm. 724,456
Linoh n steel and 1i¢ inch in cast iton @ | Piano pedal action, 1. Dierdort. . .. 720565 SUN-PROOF “TheGarden.” *The Household.” *“Sanitation.”
E:lllld f{mgginiiﬁf oltll:'delytllll!ebﬁn';lag) b lr:gilng:mg:;t“tggclﬁu? m;:-r . Clark " . %ﬁ?«: Pa' t:l'::g}lt.’l’loﬁe(‘nunzrlyl eL(l:}ey" ‘?'I‘s}fé Fla(tn’yki‘ luﬂel'te-
2 5 o0 47 l.t i
Pin holder, G. A, Fans ............. .. 724,832 Protection.” *“The Country House.” * Hous
e P 0., Rockford. 111, Din tongad Jeinty T, B Greenwood. 11000 124,605 makes good a five year guarantee. Probloms e‘s‘tll{)enaatl,ng Dol "P “ Fusnitures
? M II:{ml: m?ﬁ{:.,(‘"('?”f.t !Il,r‘l:l-_ttiml:llgv 724745 Patton’s Sun-Proof Paint laststwice as long. Kitchen.” *New Books.” --Legm‘o‘iéi.n '-§ew
YOU ARE EASY Pinntor, corn, A. 8 FHll e.. 00000000007 1240880 O e urfact : Building Patents.” Publishors' Departmen
Playing ball, . H. Richards. .. 725,011 LAl T R0 T The SCIENTIFIC AMERICAN BUILDING MONTHLY
1f you need a carpenter to help yourepairyourroof with | Plow, F. A. Mills ............ .. 724,598 Send for Book of Paint Knowled 1/ contains each month phntographs and plans of dwellgHz
W, 's Natural Asphalt St Surfaced Roofi Plow, E. Haas 724,854 and Advice (free) to ge i houses urden country estates and buildings of
arren’s Natural Asphal one Surfac oofing | 1 o umatic tube terminal. AL Fordyes. . 724688 vice (free) W A , together with a cover beautifully printed
The best and most ser- | pg), otallic, W. Maxwell . 724909 . ‘TATT"N PAINT CO., In tlnt. 'l‘he illustrations are all made from photographs
viceable prepared roofing Polp’ t',n a] Wadd a W 2%' Lake St., Rilwaukee, Wis. i taken expresslv for the Magazine and are printed with
on the market. Ltis dur- |5 o . Wwadde . | every advantage of the printer’s art. The plans which
able, fire-proof, and does | 0ol or other like ball, H. L. Haskell = | accompany moat of the Hlustrations present a complote
not require painti Post base, G. C. Winslow 724,644 ' tYln psis of each subject and are a unique feature of
Comes ready mnfa In Powor shears, C. & A. McVicar........... 724,924 s valunble 1e. Careful and concise descrip-
2 rolls containing l(l%sq. Preslc_-)rﬂ'ng perishable food products, C. E. o — ons | e ny e = chfllhlx{xtrlatlor} t'l;ihe lllust;atloi}m
MVIB cceeccecccsosccsoccscsscscsscnnsns yededy otographs of exteriors. interiors an etaile,
Warren Chemical & Mfg. Co., 172 Broadway, New York | Preserving porishable food  products, ap- A LlVlng from 5 Acres ;Iievzs ofgar:lens and ornamental adjuncts to the house.
Proskure Feguimior, N (v Tk 101150 T TERIRT ||yl oulove omal s coury pace s subrtan o vile || pericdicalat it clase and of the utmost practical valus
EVENING STAR ELEcTRlc FLASH LIGHTS Printer's gatley “;ld “hise, " combined, Wil home, and wish to learn how t make a living from imfaw acres, us
son & Knight 724.530 :{Imf for f'l'lle Sllnu Jnr}:ler. lﬁ"mwmelcm”ﬁhr For Sale by
........................ ot e arge .urmer. 00, nie! ng new coun Ty ra-
Printing’ press, J. T Firm 724,455, 724,457, 724,459 ture. Rend 10 eents f'or 8 monthe’ trial. . 4
Printing [1css, B, E. FIOTR ©ooouenrusnensn 24 ao0 || e iond 1O cente for,® montha’ trial. Newvork. || MUNN & CO., 361 B'way, New York City
Prln}imi‘ I“P‘Pl“ folding and delivery device, and all newsdealers
Propeller, R. ““" . .................. . s.ve all the Spelter consumed in galvanizing b
y the hot process
We make a full line of Electrical Novelties and f,"“"‘{}}"" (;;( ?“‘f“ i Miliean 154'486 by using our Paten Cold (‘nl\mnmngl’r%::u an the amount of rpelter
Dry Batterics. Also Generul Selling Agents for | propelier, boat, .- 2. MAUgan............ g 108t as dross in the hot process 1f used in our process will give suffcient
Williams Spark Coils. Send tor Catalog and Prices. | Fulley or similar device, sash, A. John- 724878 protection to any kind of work to make it rust-proof even against salt
ELECTRIC CONTRACT CO P“mspt"'j ACEK DD seesneeee Soteeesereee 724 559 | alr and sea water, Wﬂm&mhm’hmﬂlmm country. Our licensees inciude U, 8. Government, The Standard Ofl
3 , J. A, BO000g0000

* 723512 | C0 Herreshoff Boat Building Oo., Townsend & Downey, Armour Packing Co. Lice

63 Maiden Lane, New York. 154 Lake St., Chicago. Pump plunger E. Soott ... Sample and custom work done at our factory, 108-110 W, 1ith §¢, Main Office, 348 Broadway. U. 8. LLEc'mo-GALvmmﬁlm 00,

Pump, relay, E. W. Gragert ............ . 724,569
“ CUS“MAN ,, Pump vnlvupa{ld hvalvo actuating mechanism, YT
¥ EBCNE . ioceecinanaessensanae Y I will Ship to any Station in the United States for
Quicksilver roaster, .Johnson & McKny .. 724,581
Racer, H. A. Cook ............... .. 724,546 RA I E
Rail clamp, W. S. Jones .. .. 124,711 THE CELEB D
CH UCKS Rail joint, J. F. Hollis ............... . 724,867 >
. Rall?‘. otc:I appgratus for cleansing tram, i ¥
. « JOITATA . ...ccvvececccsscccssnnnse St
All styles and sizes. Rallway interlocking machine, B. C. Rowell. 724,847 It has six 8-inch lids; 15-gallon reservoir: lme warming closet; oven 21 ins. deep, 17 ins.
Send for Catalogue. %:“:.:; :aplllk.;',?"}t ﬁaﬁ,s MQM_'?I_]??}: T 124022 wlde, 12 lns. high ; top cooking surface, 30x36 ins.; lined throughout with Asbestos: Duplex

. 724,903
Railway splice, locking, J. Mabus . T
Railway switch, C. E. Nowlin......iiiil 725,008

(Continued on page 306.)

rate; burns wood or coal. Guaranteed in eve res t weighs 400 Ibs. Write for free
escrl’ptive circular and testimonials. “FAN'I‘ED.

WM. G. WILLARD, Dept. 112, 619-21 N. 4th Street, St. Louls, Mo,

THE CUSHMAN CHUCK CO..
189 Allyn St., Hartford, Conn.
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Valuable Books

$FF
1902 EDITION

All the World’s Fighting Ships

By FRED T. JANE
Author of the Naval War Game (Kriegspiel)
Used as a text-bock in European navies. The only
ﬁbiolutely correct and complete work of the kind pub-
shed.
394 Pages. Over 3,000 Illustrations. Oblong Quarto. Cloth

Price $5.00, post free

NOW READY.

Modern Machine
Shop Tools

Their Construction, Operation and Manipue
lation, Including Both Hand and
Machine Tools.

By W. H. VANDERVOORT, M. E.
Targe 8vo. 516 Pages. 673 Nlustrations. Bound in Cloth.
Price $4.00.

An entirely new and fully illustrated work. treating
the subject of Modern Machine Shop Tools 1n a
concise and comprehensive manner.. Special care has
been taken'to eliminate all matternot strictly pertain-
ing to the subject, thus making it possible to give the
reader complete information pertaining to machine
shop tools and methods in a single volume at a mode-
rate price.

The work is logically arranged ; the various hand and
machine tools being grouped into classes, and descrip-
tion of each is given in proportion to their relative 1m-
{)ommce The illustrations regresent the very latest

ools and methods, all of which are clearly described.
Each tool is considéred from the following points :
FIRST—It: c{)nstructlon, with hints as to its manu-

acture.
SECOND—Its operation, proper manipulation and care.
THIRD—Numerous examples of work performed.

DIES
THEIR CONSTRUCTION AND USE

For the Modern Working of
Sheet Metals.
By JOSEPH V. WOODWORTH

Cloth. Very Fully Illustrated.

Price $3.00 Postpaid.

This book is a complete treatise on the subject
and the most comprebensive and exhaustive one in
existence. A book written by a vpractical man for
grachca] men, and one that no diemaker, machinist,

glmalt{er or meta]-worklug mechanic can afford to be
withou

Dies, press fixtures and devices from the simplest
.to the most intricate in modern use. are shown, and
their construction and use described in a clear, practi-
cal manner, so that all grades of metal-working me-
chanics will be able to understand thorouehly how to
design, construct and use them, for the production of
the endless variety of sheet-metal articles now in daily
use.

HARDENING,
TEMPERING,
ANNEALING

and

FORGING OF STEEL

By JOSEPH V. WOODWORTH
Author of *DIES, Their Construction and Use.”
Octavo. 280 pages. * 200 lllustrations. Bound in Cloth.

PRICE, $2.50

A new work from cover to cover. treating in a clear,
concise manner all modern processes for the Heating,
Annealing, Forging, Welding, Hardening and
Tempering of steel, making it a book of great practi-
cal value to metal- workinx mechanics in general, with
special directions for the successful hardening and tem-
pering of all steel tools used in the arts, including milling
cutters, ta s. thread dies, reamers, both solid and shell,
hollow mills, punches and dies, and all kinds of sheet
metal working tools, shear blades, saws, fine cutlery, and
metal cutting tdols of all description, as well as or all
implements of steel, both large and small. In this work
the simplest and most, satistactory hardening ard tem-
pering processes are given.

GAS, GASOLINE AND
OIL ENGINES

By GARDNER D. HISCOX, M. E.

365 Pages. Large Octavo. Illustrated with 210 Handsome
Engravings

Price $2.50

The only American book on an interesting subject,
Full of general information about the new and popular
motive power, its economy and ease of management.
Also chapters on Horseless Vehicles, Electric Light-
n% Marine Propulsion, etc. Revised and much

arged.

Octavo.

Horseless Vehicles,
Automobiles and
Motor Cycles

Operated by Steam, Hydro-Carbon, Electric
and Pneumatic Motors

By GARDNER D. HISCOX, M. E.
Large 8vo. 31611lustrations. Cloth. 460 Pages
Price $3.00

A practical Treatise for Auntomobilists, Manufac-
turers, Capitalists, Inventors, Promoters and everyone
interested in the development, care and use of the
Automobile. This work is written on a broad basis, and
comprises in its scope a full description, with illustra-
tions anqd details, o the progress and manufacturir
advance of one of rhe most important .innovations o
the times, contributing to the pleasure and business
convenience of mankind. This book is up-to-date and
very fully illustrated with various types of Horseless
Carriages, Automobiles and Motor Cycles, wita many
details of the same. It also contains a complete list of
the Automobile and Motor Manufacturers, with their
addresses as well as a list of patents issued since 1836 on
the Automobile industry. full illugtrated circular
will be sent free to any address.

¥~ Full descriptive circulars of above books will be mailed
Jree wpon application.

MUNN & CO., Publishers, 361 Broadway, New Yark

Railway system,
Wagenhals

third rail electric, W. G.

724,762

Railway trains, sufety -

ping, T. T. Chaloner . 724,807
Railway vehicles or tmlns,

tem for, G. Gibbs . ... 724,690
Record indicating device, 724,525
Rein holder, A. Carlson.. . 724,430
Roaster.  See Quicksilver
Rolling mill coupling, V. 724,684
Rope machine, (. J. Banks . 724,776
Rotary expansion engine, R. S. 724,907
Rotary fluid engine, J. IF. Cooley 724,994
Rotary motor, J. M. Crowley.. 724,819
Rubbing or polishing machine, M 724,567
Rug fastener, J. L. Kingston 724,884
Sash lift, C. P. Howard 724,701
Sash lifting apparatus,

ston & Foley 724,879
Saw attachment, band, J. 724,433
Saw filer, D. L. IKelchner ........ 724,883
Scale, weigking, H. B. McNulty 724,923
Seal for envelopes, packuges,

Fleece ........... 724,839
Sealing machine, envelop, 724,981
Seat and back, C. W. I‘mmons 724,453
Seeding machlno, S. Ho Joires ......ecvenee 724710
Sewing machine awl smechanism,  Dodge &

2 8 T 724,447
Sewing machine’ rotary take up, J Heber-

lng ...l 724,576
Sewing mact.ine rufler, A. Laubscher . 724,589
Sewing mackine shuttle, F. L. Babb 724,652
Shade roller bracket and sash stop,

Crowther ........ceiiieienrenrennannes 724,548
Sheet metal bending machine, C. T. Tarpen-

NINE .oiititiii ittt 724,519
Shoe, C H. Goodwin ................ . 724,846
Signallng apparatus, Dunbar & Dean . 724,451
Silk lustering machine, C. Stuart ........ 724, 626
Skein scouring and dyeing machine, J. W.

FInegan .......ceciveineenencnannanans 724,562
Skirt elevator, J. P. Sutton ..... 724,518
Skirt or train lifter, H. M. Todd. . 724,758
Sleigh, Merrill & Belton ................. 724 910
Smelting apparatus, electrical, R. L. Barn-

ATt .ttt 724,778
Smoke consuming apparatus, furnace, J. F.

/228 1 724,647
Smoker’s article, A. C Cornell ......... .. 724,667
Snow cleaning machine, F. C. Harris.... 724,469
Soap mold, V. AleXa .....ceceevuenns ..o 724,771
Solder, Rice & Monk .......... . 724,503
Soldering iron, C. R. Gutner 724,853
Soldering or joining can body seams, ap-

paratus for, G. W. Berry ............. 724,185
Soles of boots or shoes to their inner soles,

attaching the outer, L. A. Casgrain.... 724,432
Sound recording and reproducing machine

sound box, G. K. Cheney ............. 724,135
Spark catcher, locomotive, O. H. Heyde-

INANN o tieeeneenreoronncensssnnanase sos 724,863
Spectacle bridge, rimless, F. A. Stevens.... 724,755
Spindle catch, M. Seveney ..........c.....s 724,747
Spinning apparatus with rotating head, J.

E. Schmidt .........cciiiieiieniienne. 724,954
Stair structure, N. Bois ......... 724,790
Stay, dress waist, A. Nickerson ....... 724,602
Steam, drying apparatus, T. J. Nelson 724,925
Steam engine, H. G. Coustillac, Jr 4,816
Steam generator, C. H. Fox ........ 724,564
Steam generator, H. Sinclair . 724,960
Steel, making, F. E. Young... 724,770
Stereotype, A. L. Anderson.. 724,418
Sterilizer, R. H. Speare ..... 724,964
Stoker, me¢chanical, D Hurst ............. 24,87
Stone dre.sing machme, A. F. Jones,

724,706, 724,707
Stone molding machine, artificial, N. F.

Palmor . oieieiiitnineenncncecannens ... 724,608
Stone tub, W. Greer ............ .. 724,464
Stove, J. M. & S. R. Crowner.. . 724,820
Stove or furnace, W. S. Beale 724,781
Stoves and chimneys, hot air box for brick

or tile, H. Niemeczek ........... . 725,007
Stub runner and subsoil attachment there-

for, W. Fetzer .......c.ccceeveenacnns 724,835
Stud, shirt bossom, J. W. Lawson........ 724,591
Stufling box for flexible steam or gas tur-

bine shafts, A. Schutt ................ 724,510
Sugar molding apparatus, H. Passburg.... 724,930
Supervisor’s assistant, S. N. Betts ........ 724,424
Surgical truss, B. Chamberlain....

Swinging gate, F. L. Price ..............

Switch stand, A. B. Bellows.....

Syringe case, hypodermic, B. T. Winches-
L oo 724,643
Syringe nozzle, J. T. Montgomery ......... 724,913
Table, M. Manfred .............. cereeees. 724,905
Tag, laundry, C. E. Smith .............. 724,624
Tags, etc., machine for stringing, .
Kimsey ..viiniiniiiiiiiiiiiinnnananans 724,714
Telegraph key, E. T. Thorpe... . 724,628
Telephone system, J. H. Mason 724,594
Telephone {1ansmitter switch mechanism, C.
Holmok ........coiiiiiiiiiiininannnns 724,478
Tent wall clasp, E. Covert ......... . 724,817
Thermo electric battery, B. J. Hall. 724,572
Thread unroller, S. W. Wardwell .......... 724,975
Threshing machine, pea, J. M. Brasington.. 724,793
Threshing machine self feeder, D. A. Simp-
170 T N 724,748
Throw device, varieble, M. S. Gooley...... 724,566
Tire inflating device, pneumatic, A. de
GINgINS ...ttt it it 724,845
Tire, pneumatic, W. Edmunds ...... 724,830
Tire, rubber vehicle, G. B. Dryden 724,681
Tire, wheel, R. S. Graham ...... 724,694
Tobacco pipe, A. Andren .... 24,651
Tool, N. Crane ........... 4,818
Tool handle, A. Hilmo ................ 724,475
Tool holder, electric, M. Loewenthal.. 724,721
Tool, impact, J. F. Clement ......... 724,81
Tool, machine, W. Sellers ................ 721,514
Tool, pneumatic, H. A. R. Prindle & J.
clph ... .. 724,736
Top, spinning, F. L. Cook 724,664
Toy, H. G. Sammons ....... 724,617
Toy, E. Sollmann ............... . 725,01
Trace deticher, J. B. Blakeman .......... 724,787
Track laying machine, M. B. Holman & W.
L. Cowles ........iiiiiiiiiinncennnnns 724,577
Tray, serving, H. L. Palmer . . 4,492
Trolley, C. A. Olsen ..... . 724,927
Truck, F. E. Caton ........ 724,991
Truck jack, car, C. Kofske 724,587
'Trunk, W. Wohlrabe ....... 724,985
Truss, A. A. Raymond ................... 724,500
Tube welding machine, H. A. Fergllsson 724,561
Tubing, making, F. F. Bischoff.......... 24,426
Tunneling shield, T. Cooper .............. 724,666
Twine, etc., cover or holder for balls of, |
A. Shedlock ........... e eieeiiieeaaen 724,623
Twine cutting device, J. W. Moss . . 724,915
Typewriter, J. Alexander ................. 724,772
Typewriter bar movement, J. Alexander.... 724,773
Typewriting machine, Cross & Griffiths.... 724,671
Typewriter copy holder, ¥'. E. Williamson. 724, 982
Vaccinating needle, O. Thomas........... M522
Valve, T. A. Knickerbacker ............. 724887
Valve, bucket bottom, W. F. Norman &
J. . "‘Berghauser ..............c.00.. 724,605
Valve ' controlling apparatus, electromag- .
netic, G. Waterman ............. .. 724,528
Valve, cylinder relief, M. R. Zehnder...... 725,015,
Valve gear, steam engine slide, S. 8. K
Younghusband ............... 724,987 to 724,990
Valve mochonism, time, A. W. Knox...... 724,888
Valve, steam engine, J. F. Van Tuyl...... 724,526
Vaporizmg water, means for, H. F. Wall-
................................. 724,763

Varnish composition for removing, J. E.
Miller . ..ottt 725,002

Vehicle brakp and coaster for cycles, etc.,
RODIDSON  + . eveenrnennnnnnnnnsss 724,739

Vehicle controlllng device, motor, W. O.

P o 724,767
Vehicle dmft attachmont, W. D. Carson... 724,803
Vehicle gear, A. P. McLellan ............. 724,921
Vehicle propeller whoel C. H. 0. Ha-

................................. 724,857
Vehlcle spring, A. Armstrong ..... . T24,421
Vehicle steering gear, J. & J. Field . 724,836
Vehicle wkcel, J. G. Westover ............ 725,014
Ventilator. See Car motor ventilator.
Voltameter for the electrolysis of water,

Garuti & Pompili .................... 24,842
‘Wafers, etc., machine for cutting,~H. H

Hungerford ................ .. 724,578
Wagon brake, I. Sartain ..... .. 724, .)()9
Wagon brake, Loper & Halley . . 724 900
Wagon wrench -and jack, D. Clary-:.:. . 724 437
Warp stop motion mechanism, C. H. Draper 784,448

(Continued on page 361.)

Rider Agents\Wanted

BARKER MOTORS
fto8 H. P, $80 to $220

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

Launches, Valves, Speciaities.
C. L. Barker, Norwalk, Ct.

n each town to take orders for our new
High Grade Guaranteed Bicycles,

. New 1903 Models
b\ “Bolllse,” mis = $8.78
\ “Cossack,” Sraeel 810.75
“SIborlan," sty $712.78
“Neudorf,”” 2xi tue $14.75

no better blcycle at any price.

Any other make or el you want al
one-third usual price. Choice of any
standard tires and best equipment on
all our bieycles. Strongest guarantee.
Uil we SHIP ON_APPROVAL
¥ C. O. D. to any one without a cent deposit
. nnd allow 10DAYS FREETRIAL

fore purchase is binding.
500 Good s2nd- hand Wheels 83 to $8.
& blcycle untll you have for our fres
uhlog wuh hxgo photographlo engravings and mu deseriptions.

YGLE GOx Dept. 59-C, Chicago,

THE

57 MICHIGAN ST.,
ALUMINUM,BRASS AND BRONZE CASTINGS
gCE?I'NG'NG STAMPING,SPINNING,POLISHING,
ESTIMATES FURNISHED ON SPECIAL

TURNER BRASS WORKS
CHICAGO.

WORK.

Put it down in ¢black and
white’’ that if you want to

shave with the greatest
comfort, convenience and
safety, you need Williams’
Shaving Stick.

Price, Twent y-five Cents, of all
Druggists

The J. B.Williams Co., Glastonbury, Ct.

LONDON PARIS DRESDEN SYDNEY

right

man

The

Elgin Watches.

Who has the
time
who

ELGIN

TIME
every time

Every Elgin Watch is fully guaranteed. All jewelers have
““Timemakers and Timekeepers,’’
trated history of the watch, sent free upon request to

ELGIN NATIONAL WATCH CGO., ELGIN, ILL. J

? (1]
haus

an illus-

DRINK PURE WATER

if you want tobe healthy. Don’t
venture on drinking ‘doubtful
water. Always use the

Berkefeld Filter

which completely removes typhoid and
cholera germs from the water. Send for
circulars.

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

FRICTION DISK DRILL

The speed can be instantly changed from 0 to 1600 without
stopping or shifting belts.
to drive, with equal safety, the smallest or largest drills
within its range—a wonderful economy ir time and great
saving m drill breakage.

1999 Ruby Street, - -

FOR LIGHT WORK.
1Tar There Great Advantages:

Power apphed can be graduated

&~ Send for catalogue.

W. F. & JNO. BARNES 00,
Established 1872,

Rockford, 1.

If you are thinking of buyin,
save afew hundred dollars an

finish in black, red or blue. Price sﬁmoo 00.
MORLOCK AUTOMOBILE MFG. CO., Inc.

BOUT N YOUR

an Automobile, you can
get the highest satisfac-
tion in every way if
you purchase a
_*“Morlock”
Runabout
It is_durable,
simple, com-
fortabfe, prac-
tical, reliable
and economi-
cal. Wheels
are of tubular
steel, tires
of the best
akes, the

Buffalo, N. Y., U. S. A.

and barn, outbuildings and fences
Is a heavy burden. Cheap paints
soon fade, peel or scrape off and
white lead and oil costs so much
and has to be replaced so often
that it 1s a constant expense to
keep the bright, clean appearance
30 desirable in the cozy cottage
home or the elegant mansion.
The following are a few of the’
large users of Carrara Paint:

man Palace Car Co.;

3

Chicago; Kenwood Club, Chicago;
Cincinnati Southern; C. ‘& E. L R.
R Cn., Denver & Rlo Grande R. York, One of the Most Magnifi-
cent Hotels in the World, Has

Carrara is used because it1asts Used Tons and Tons of the
longer, neverfades, never cracks, World-Famous Carrara Paint, fi

How to Paint

And Have it Guaranteed to Look Better, Wear

Longer and Cost Less Than the Best
White Lead Paints.

Never Fades, Cracks, Chalks, Peels or Blisters and is Not Affected by
Fifty Sample Colors and lllustrated Booklet Prepaid to

Any Address Absolutely Free.

The cost of painting the house

* Pennsylvania R. R. Co.; Pull-
Chloago
Central Union

'elophone Co.;
'elephone Co.; Field Museum,

; Wellington Hotel, Chicago.

© 1903 SCIENTIFIC AMERICAN, INC.

The Waldorf-Astona, New

never blisters, never geels, covers
more surface than the highest
griced paints and costs less than
he cheap mixed paints that in-
i)ure instead of protect. There is
ut one Carrara. It is made by
the Carrara Paint Agency, Gen-
eral Offices, 898 Carrara Bldg.,
Cincinnati Ohlo. and anyone
havln% a house to paint should
send for 50 free sample colors
and our handsome booklet, show-
ing many bulldings reproduced in
all the colors just as they are
ainted from this great -paint

hat has stood the most rigid
tests for 25 years and, bear in
mind, that it is the only haint ever
manufactured that is backed by
a positive guarantee in every
case. Distributing depots in all
principal cities. Write to-day and
eave alf your paint bills in the
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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 telling about
Them At Leading Dealers Everywhere.

THE DEIMEL LINEN MESH CO.,
491 Broadway, New York.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineermg, Steam Engl—
neering, Mechanical Drswing, at vour home by mail.
Tustitute indorsed by Thos. A. Edison and others.
ELEOCTRICAL ENGINEER INSTITUTE,

Dept. A, 240-242 W, 28d 8t. New York.

LEARN PROOFREADING.

If you possess a fair education, why not utilize it at a genteel
and uncrowded profession paying $15 to $35 weekly? Situations
always obtainable. We are the original instructors by mail.

HOME CORRESPONDENCE SCHOOL, Philadelphia

A UNIVERSAL
POCKET MEASURE

The only practical all around measure
P ver made. Measures curves of all kinds
as straightwo:sk. Simpler than
or it is a rewlving rule. A time,
brain and money saver. Absolutely ac-
curate. Measures any distance. Can be
set to *‘zero” at will. Any one can use it.
Hiechest endorsements. If not at your
dealers send o us direct. Circular
STECKENREITER MFG. CO
96 LAKE STREET, CHICAGO.

AN ENGINEER’S LIBRARY.

An absolute Encyciopzedia for Engineers or for Steam
Users, Electricians, Firemen and Machinists, is the

HANDBOOK ON ENGINEERING.
By HENRY C. TULLEY.

I'bird edition, enlarged and revised, 5,000 copies, now
ready. Sent anywhere on receipt "of price, $3.50-
money back if dissatisfled. 970 pages. 400 fine illustra-
tions, Thoroughly reliable and practical. Handsomely
bound in leather and gilt. Pocket-book form.

. €. TULLEY & CO,,
1060 Wainwright Bldg., St. I.ouis, Me., U. 8. A.

A Squabs Pay Bt

Hens
Easier, need attention only part of
time, brmg big prices. Raised in one
month ttractive for poultrymen
farmers, women. Send for FREE
BOOK'LET und learn this immensely
rich home industry.

Plymouth Rock Squab Co..14 Friend St., Boston, Mass.

MONOPLEX INTERGOMMUNIGATING
TELEPHONE  $4.00 each

The simplest and most reliable instrument now on
the market. Absolutely guaranteed for one year,
Diagrams and directions are plain and anybody can
install them. Send for clrcurar describing three sys-
temsand the advantage of our instruments.
Price, T Station Instruments, #4.00 each
Price, 11 Station Instruments, 4.50 each
Price, @ End  Instruments, .50 each
ATWATER KENT MFG. WORKS,
110 N. 6th St., Philadelphia, Pa.

A Handy Book
i To Have

Montgomery & Co.’s Tool Catalogue

It is illustrated throughout and de-
scribesand prices Tools. 704 pages, ?‘{Vx
s-

j =00k
CATALOGUE

IMoxontrvse

or Muyenn

ins. The latest edition, with
count sheet hy mail for 25 cents.

IUTHED 105 Fareon SO MERY & York? city,
9999%%%999399999999999?9$~
#a OIL--SMELTER--MINES §,
Dividend-Paying Mining, Oil and W
Smelter Stocks, Listed and W
Unlisted, our Specialty. W
DOUGLAS, LACEY & CO. ¢

Bankers & Brokers, Fiscal Agents,
Members N. Y. Consolidated Stock Exchange.
66 BROADWAY & 17 NEW ST., NEW YORK.

Booklets givit foursuccessful plan for realizing the large
interest an rofits of legmmat.e miuing, oil and
smelter investments, sub. blanks, full particulars, etc., sent

¢
¥

free on nppllcntlon. w
WECEECEECEEEEEEECEECECEEEEEEE
S0 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.

Anvone sending a sketch and description may
'nuckly ascertain our opinion free whether an
n '.Anuon is probably patentable. Communica-
. < -rictly confidential. Handbook on Patents

m-v 2. Oldest agency for securing patents.
. :‘_‘ "en through Munn & Co. receive
spes without charge. in the

*cmmnc American.

A ha. - omely illustrated wéekly. Largest eir-
culation of any scientific journa]. Terms, $3 a
year; four monthy, $1. 8old hv all.newsdealers.

MUNN & Co,ze1 sroaawas. New York

Branch Office, 626 F St . Washingtea: D. C.

Washboiler, Burns ......... . 0ciiiiiee. 724,800

Washing mu: ne, N. Densler . 724,446

Washing machine, M. J. Dunn 724,568

Washing machine operating means, J. IR
Carter . T24,431

Watchease spring, C. Nobs, Jr. ....... .. 724,604

Watch movement boxes, ete., holder for, (.

J. Olney, Jr. .. 724,926
Water cooler, Z. . Bowman . 724,792
Water meter, I. Lambert ............... 724,718
Water to washstand basins, ete., electrical

cnutrol of the flow of, I. G. Water-

............................... 724,527

Water tube boiler, ¥. M. Faber ......... . 724,560

Weather strip, S. E. Moore .. . 724,726

Weft fork, J. H. Foster .. 724,563

Welding die, link, W. N. . 724,568

Welt butting machine, C. L. oo 721.828

Wheel, W. H. Laswell . 724,895

Wheel rim attachment, .
Lavender ............ccciiiuennns . 724,896

Whip, H. F. Moore ...... . 725,004

Windmill, A. Morrisson .. . 724,914

Window, P. Haltmark ................ 725,000

Window casing and screen, & A.

G. Eastman .........cceeeeeenennnnnns 724,683
Window cleaning apparatus, S. C. Lawlor.. 724,590
Window cleaning device, H. I3. Bayer..... 724,534
Window cicaning safety chair, C. Buckel. 724799
Window lock, Hannan & Lucas........... 724,466
Window screen, I, . & A. (. Eastman.... 724,682
Window screen, adjustable, K. S. Giles.... 724,691
Window, storm, C. O. Dodge........... . 724,556
Wire stretcher, gate, J. M. Reiterman.... 724,940
Wrapping machine, L. Bonnefoi......... . 724,538
Wrapping machixm, package, E. 724,485
Wrench, J. Hoffman ........... . 724,865
Yoke and pole connection, neck, E. C. ishel 724,738
Zine, treating complex ores of, W. C.

WA | ) S 58 66 860060000000a000000000000 724,637

DESIGNS

Decalcomania transfer sheot, R. Whyte.... 36,282

Dish or similar article, covered, A. Mount-

{01 I 5000008 06000006000 000000000000 36,279
Dishes, mounting for metal, 8. H. Leaven-

AR 55 86a06006000000005000600600000 36,280
Flag or banner, W. B. Stevers ... 36.273
Glass vessel, cut, W. C. Andersor 36,275
Glass vessel, cut, W. Marrett.... 36,273
Ring, J. C. Miller ........ 36,274
Stool leg, C. D. Oreutt ......c.ocvvvuenns . 36,281

TRADE MARKS.

Asphalt and products derived therefrom,
Orinoco Asphalt, Gesellschaft mit Be-
schrankter Haftung .................. 40,057

Beer, lager, Pabst Brewing (o.... 40,066

Boots and shoes, leather, H. Koch..... . 40,043

Brooms and brushes, Joseph Lay Co........ 40,074

Cheese, Societe des Caves et des Produc-
teurs Reunis de Roquefort (Aveyron).. 40,060

Chemical eradicators, C. Wigg & Co........ 40,056

Cigars, R. Alvarez y Rivas............... 40,063
Clothing, certain named, Standard Manu-
facturing Co. ........
Cookies, Weayne Biscuit Co.
Cooking utenslls, earthen, K
Dress shields or protectors,
turing Co.
Extracts and perfumes,

40,075

40,038
40,044

y
Omo Manufac-

E. B. Norton .

yame of cards, J. M. Haddock......... 40,034
Gelatin, Whitman Grocery Co............. 40,059
Germicide. antiseptic, A. A. KKleinschmidt.. 40,055
Gloves, F. W. Larom ........co00cuieueenees 40,039

Hair and scalp preparation, .J. Weber..... 40,047
Hatchets made entirely of metal, W. Mec-
AFthur ..ottt i it e 40,077
Incubators and brooders, Geo. Ertel Co...... 40,082
Knot tying implements, Barber & Colman. 40,081

Lamp mantles, gas, H. Barna

Liver regulators, Kihoma Medicine Co....

Mackintoshes and rubber coats, Hodgman
Rubber Co. ...... ..ottt

Medicine for certain named diseases, Swift
Speeific Co. oo e

Medicine for malar
C

40,071
40,049

40,041
40,050

. J. Murphy 40,051
Musice, sheet, Howley, Haviland & Dresser. 40,035
0il and varnishes, linseed, W. Star-

G 3 55000800060 00003006000308030000900 40,058
Packing, certain named pliable metallic,

American Metallic Packing Co. ....... 40,076

Paper, substitute for wall, A. V. Kirkeby. 40,070

Perfumed preparations in powdered, paste,

solid, and liquid forms, V. Klotz,
40,045, 40,046
Picture apparatus, moving, American
40.073

Mutoscope & Biograph Co.............
Remedies, cholera,” M. E. Davis..
Ribbons, Wells & Strauss
Salve, Zorgo Salve Co.
Saws, Shurley & Dietrich..................
Shoes, leather, Wertheimer Swarts Shoe (o.
Sound records, American Graphophone Co.

40 072

Spoons, forks, knives, and ladles, silver,
Oneida Community ..............000.. 40,069
Teas, mixed, Preston & Stauffer. ),067, 40,068

Tires for vehi:‘lns, rubber, Bucke Rub-
ber Company ..............o... ... 40,079
Tobacco, smoking, G. B. Lobravico. .. 40,064
Tonic and blood purifier, -A. L. Smith ...... 40,048
Vehicles and parts thereof, motor-propelled,
Aurora Automatic Machlnery COeennnnnn 40,080
Veterinary remedies, certain named, Taylor
& Reith ................ 40,054
Whisky, McLean & Shaffer . 40,065
Yeast, S. Porter.......... 40,062
LABELS.
‘““A _Firemzn’s Discovery,’ tor medlcines,
31 H T 2 500600 000000000000000006300 9,879
“Carrie Mell,”” for cigars, C. B Henschel
(6l 50000000006000000500000R0000000 9,874

Mfg.
“Daggotts Chocolatn Peppermints,’’ for con-

fectionery, F. L. Daggett & Co......... 9,872
‘“Daggett’s Chocolates.”” for confe 5

F. L. Daggett & CO...ovviviinnnnnnnnns 9,871
“Doctor Twig’s Remedy for Catarrh,”

medicine, J. W. Smith ................. 9,877
“Dr. Winston’s Mountain Root Pills,”” for a

medicine, B. T. Davis.............0c0ut 9,881
‘“Laxative Flour,”” for flour, Fair Brothers.. 9,869
‘““Marshall’s Dead-Shot for Chills and Fever,”’

for a medicine, T. P. Marshall.........
‘““Peptorine,”” for a medicine, Battle Creek

Health Tablet Co.
‘““Queen Alexandria of Judea Lotus Balm,”

ng Ca toilet preparation, J. L. Dezeabault
‘‘Ralston Crisps,”’

Purind Co...oviiniiinnennenneennnennnnns 9,870
‘““Royal Seal,”’ for cigars, American Litho-

graphic Co..........ciiiiiiiinnennnnnnns 9,873
‘“‘Sager Special Chemical Process Axe,”’ for

axes, Warren Axe & Tool Co.... . 9,882
‘““‘Svensk  Toddy Cognac,”” for cogn: 5

Lindqvist & CO..ovvvviiininnernnsnnannns 9,875
“Thtéz Warren Axe,”” for axes, Warren Axe

T

9,878
9,880

9,876

“Yeast Queen,”’

for dry hop yeast, Peerless
Yeast

[ Y cesessesssses 9,868

PRINTS. -‘
A,

for medicine,
Bright ~Light,”” for smoking = tobacco,
Henderson Lithographing Co..........cv000
‘Yeager,”” for bathing suits, Henderson Litho-
graphing Co.

“Grippura Cures Grippe,”’

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, ‘provided tLe name and
number of the patent desired and the date be
?ve{. Address Munn & Co., 361 Broadway, New

OrkK.

Canadian patents may now be obtained hy the in-
ventors for any of the inventions.named in the fore-
going list. For terms and further particulars
address-Munn- & Co.,-361- way, New. York.

Eﬂﬂﬂ LIfe SIIIIUUIBS
OF & Jiluft-Jiflionaire

TELLS HIS MONEY-MAKING SECRET

Several years ago a young man stood by a foul
smelling oil tank stirring the crude oi! as it passed
through the refining process. The first year he
earned just $300. He was not disheartened. He
forgot the present while planning for the future.
He worked with unflinching purpose; he took ad-
vantage of every opportunity which presented 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
the minds of others.

Personal Magnetism, the true secret of personal
influence, is the natural birthright of every man
and woman. It is a science which can be studied,
mastered and applied the same as any other
science. The man or woman who is ambitious,
who wishes to advance in his or her vocation, who
wishes to achieve success far above' the average,
can develop this wonderful power and wield it with
mighty force.

How to develop Personal Meagnetism, how to
control people in your everyday life without their
knowledge, is the topic of a valuable boolk from the
pens of twenty eminent specialists issued by the
American College of Sciences. The directors have
decided to distribute a limited number of copies of
the work free, to people who are really desirous of
achieving greater 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 superintend the distribu-
tion.

Mr. Kenney says: “ Tell me what kind 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
changing the current in the lives of thousands of
people who were ready to give up in despair.”

You can develop Personal Magoetism in yourself
and use it in your daily workwithout the knowledge
of your most intimate friends, If you have not
met with that business or social success which you
desire; if you wish to strengthen your will power
or memory; if you wish to possess that subtle
mind power which dominates and controlsmen and
women ; if you wish to master the hidden secrets
of hypuotism, you should write for a copy of our
elegantly illustrated bouk to-day. It is absolutely
free. 1twiil prove a revelation to you. Address
American College of Sciences, Dept. S H 16, 420
Walnut St., Philadelphia, Pa.

WANTED

FARMS, RANCHES, TIMBER LAND,
TOWN and CITY PROPERTY, MILLS
DRY GOOD:, GROCERY, BOOT and SHOE
H+RDW ARE, and other stores for CASH
customers. IF YOU WANT TO SELL
your REAL STATE or BUSINESS,
no matter where located, send description and

rice_at once. IF YO ANT TO

U'Y any kind of real estate or business any-
where write me to day. Tell me what you
want. I can save you time and money. Bank
references. Established 1581,

FRANK P. CLEVELAND,

Rea!. Estate Expert,
1508 Adams Express Building, CHICAGO.

The Franklin Model Shop.

Experimental workfor inventors; any-
thing in metal from a single piece to a
complete working model. Apparatus for
colleges. Fxhibition models. Introduc-
tion samples of patented articles. Spe-
cial tools for making metal novelties.
Inventions perfected. Drawingsand de-
signs worked out. from inventors’ ideas.
8end for circular 9.

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

Gt FRANKLIN
Model Shop

20TH CENTURY CUT

REMOH DIAMONDS

1 Carat 20th Century Cut
s\“ﬂ;‘/ moh Diamond Ring or
8 d Solid-Gold
& sl Soud-Cold g3 ¢

3 zcmount,mgs, each

or both at $5.00. Sent

by reglstered mail upon

receipt of price. THE

FINEST IMITATIONS

4/ ON EARTH. Our magnificent cata-
log fully describing them

and explalnlng how to order, mailed

to any address "1pon request

NO ACENTS WANTED.

REMOH JEWELRY COMPANY,
834 OLIVE STREET, ST. LOUIS, MO,

INVENTORS

We have a market for a few Patents or New Inven-
tions. especially household devices, toys, cheap things
for farm or home. city or country. What have

THE F. H. DEN CO., Advertising Agents, 24
East Third Street (’mcinnatl 0.

e | Print My Own Cards

Circulars, newspaper. Press, $3.
Larger slz 8.00. Money saver.

& pr fs printing for others.
Type settlne easy, rules sent. Write
for catalog, presses,type, paper,etc., ta
factory, The Press Co., Meriden, Conn.

WANTED

A proper person to sell the American patents cover-
ing new portable labor-saving devices which have been
successfully used by the foremost E opean firms. Ad-
dress offers and references to

EMIL CAPITAINE CO.
Maschinenfabrik, Frankfort a. M., Germany

MATCH MACHKINERY.

‘We manufacture everything pertaining to the busi-
ness. The Very Latest Process. We will furnish
a manager or teach any purchaser the business.

F,. W. MURPHY & BRO.,
1118 Ashland Block, Chicago, Ill., U.S. A.

YWANTED

A Man Accustomed to Handling
Employees

Competent to take entire charge of a fishing reel manu-
factory by a responsible manufacturing concern. Tothe
right man we have a iiberal salary to offer and a per-
manent position. Address

FISHING REEL MANUFACTURER
Box 773, New York

‘‘*THIS BEATS NEW JERSEY.”
Charters procured under South Dakota laws for a few
dollars. rite for Corporation laws, blanks, by-laws
and forms to PHILIP LA WRENCE,la te Ass’t Sec. O St,ate,
Huron, 8. Dak. or Room K,20th floor, 220 R’'way, N. Y.

Catalogue of Architectural, Scientific
and Technical Books.

FRE EProspectus for 1903 for “Architects’ and
Builders' Magazine,” monthly $2 a year.
WM. T. COMSTOCK, Pub., 23 Warren St., New York.

ECIAL MANUFACTURING, SPEC. MACHINERY MODE%_S

P
S EXPERIMENTALWORK.DIES anD STAMPING. PROMP
GLOBE MACH. & STAMPING C0.970 HAMILTON ST.CLEVELAND. 0.

Mathematicians Wanted

The profession of actuaryship offers a splendid field
i for those possessing mathematical ability. as positions
command $4,000 a year and over. Our course js prepared
by leading actuaries and is under their supervision.

Address
HOME CORRESPONDENCE SCHOOL
416 Walnut St., Philadelphia, Pa.

INVENTIONS DEVELOPED.
WALTER K. FREEMAN, M.E.
Special machinery, electrical and chemical ap-

aratus made on short notice. Good accommo-
ations for inventors. 403 E. 23d St., New York.
LS =
MORE L2 18 unoh Booe, xosks
I MATCH FACTORY.—DESCRTPTION

of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113, Price 10 cents. For sale by Munn &
Co. and all newsdealers.

CATACOGUES FREE

TYPE WHEELS. MODELS 8 EXPERIMENTAL

(ORK. SMALL MACHINERY]
NEW YORK STENCIL WORKS 100 NASSAU 8T N.V.

MACHINES; Lorllss Enzme Brewers’
and Bottlers’ Machinery. ﬁ
MFG. CO., 8§99 Clinton Strect Mllwnukee Wis

NOVELTIES & ETC.

ICE

Are you lnterested in Patents, Model or Experimental
Our booklet entitled

WHAT WE DO— HOW WE DO I7

will be sent to you on request.
KNIOKERBOCKER MACHINE WORKS, Inc,
8.10-12 Jones Street, New York.

DEls [&. EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

Model Machinerg‘vi
W. H. CRAWFORD, 1

and Experimental Work.
Broadway, New York City.

LAy

|ﬂ characteristic in
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“When One Man Equals Ten”

in the quantity and qualit; ,Iv‘ of his work there must be 2
saving of 90 per cent. That is the great economical

IHook's Pneumatic Coating Machine

" which paints or whitewashes ten times the superficial

area that any painter could cover with a brush in a
given time. [t gives any surface an evener and more
durable coating and is far cleaner than brush work with

4 infinitely less labor and trouble. Wli,tAh this machine we

bave put *“STAY-THERE?” NT on nearly
everything froman Qcean Liner to a Row Boat, from a

Grain Elevator to a Corn Crih.
“STAY-THERE” PAINT

Is a new chemical substitute for oil-paint at one-ﬂfth
its cost. It is weather-proof and fire-proof. Made
hite, black, and 24 colors. Circulars, folders, and book-
lets free. with price-list, on application to

F. E. HOOK, Manufacturer,
L1 to 271 HOOK BUILDING, - HUDSON, MICH., U, S. A.

£
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Winton

Responsiveness

An automobile that you know will respond to every
call you make on it for speed, endurance and dura-
bility is the only sort you want. There is neither
Eles.sure nor profit in a machine in which you do not

ave unalloyed contidence, WINTON stands for
absolute reliability.

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0.

FS

K\le KH\JIDRES
THE BEST.

FISKRUBBER CO, CHICOPEE FALLS,MASS.
Orient MotorCar

8 H. P. PRICE #950

All speeds to 30 miles per hour. Will climb any grade.
‘Write for descriptive catalogues.

WALTHAM MFG. CO., - Waltham, Mass.

POWER AR PUMP::,

ADDRESS

FOP.
£
M@RRPC

MALTBY
N¢ ]I CLINTONST.BROOKLYN.N.Y.

AGOOD INVESTMENT

For .75 we will send by express (not prepaid),.
Ll complete N. D. Qutfit with tull instruc-
tions for learning TE *RAPE
- OPERATING.
A fascinating study
that will enable you
to earn good wages.
Send 25 cents for uni-
versal dating stamp,
by mail, postpaid.
Send for our catalog.
Established 1879.
J. H. BUNNELL & Co., Inc. 20 Park Place New York

GAS ENGINE
IGNITERS

for Marine, Stationary and
) Automobile engines. Will
save their cost many times
over in one year.
Write for circulars.
The Carlisle & Finch Co.,
233 E. Clifton Ave., Cincinnati, O

Life Insurance
Free from All
Speculative
Features.

Company

Hartford ,Conn.

S.C.DUNHAM,
President.

Acciden! Insurance

n the
Oldest, I:arg‘est
and Strongest

in the World.

Eye Openers

in Accident Insurance Policies

They are something new, and theie is
nothing now offered that can touch them in
LIBERALITY, in INCRKEASKED BENEFITS, in
SIMPLICITY.

And the same old security grown larger,
that makes THE TRAVELERS’ contracts
the most widely popular among solid busi-
ness and professional men, is behind them.

Jigents in every town

T here are some

Just placed on the market by

The
Travelers Insurance

Company

Write us for details

Beauty and Utility

Every business man knows
the annoyance of.loose shirt
cuffs. FEvery wise business
mAan ought to know that they
can be easily fixed and regu-
lated to any desired length
below the coat sleeve
by using &

Wastiurne's Cuff Holders

They can be instantly attached of de-
tacbed. They never come loose—have a
grip like a bulldog.

[lustrated catalogue on request.

Sample pair of Cuff Holders
sent by mail on receipt of 20c¢.

AMERICAN RING Co.,
8. Waterbury, Conn. J

Box

MR. BOOKKEEPER,

do you know what the Comp-
tometer is! 1t costs you nothing
E to find out.” 1t will help you out
E on that trial balanee. ft insures
E accuracy. is twice as rapid as the
best accountant and reiieves all
nervous and mental strain:

‘Write for Pamphlet.
FELT & TARRANT MFG CO.
§2-56 ILLINOIS ST.. CHICAGO-

&

MIROSCOPES

for every purpose. Our instruments
are found in all the best laboratories
of the country. Catalog free.

Projection Apparatus

for scientific work. Superior in accuracy and convenience.
Bausch @ Lomb Optical Co.,
Rochenter, N. Y,
LNFW YORK BOSTON CUI(‘AGOJ

Che Cypewriter €xchange

136 Barclay St.. NEW YORK
124 LaSalle St., CHICAGO
38 Bromfield St., BOSTON

817 Wyandotte St.,
KANSAS CITY, MO.

= 209 North 9th St..
= ST. LOUIS, MO.

6536 California St.,
SAN FRANCISCO, CAL.

We will save you from 10
to 50% on Typewriters of all makes. Send for Catalogue

COLD GALVANIZING.

AMERICAN PROCESS
SAMPLES ano|NFORMATION on

NO ROYALTIES.
APPLICATION.

NICKEL

Electro-Plating

Apparatns and Haterial.
THE

anson & VanWinkle

'O
Newnrk: N J.
36 Liberty St.,N. Y.
30 & 32 8. Canal St.
Chicago.

SeND Your Business Carp
FOR ('ATALOGUE,

CHARTER ENGINE
USE]] NY PLACE

By ANy ONe
VLU ror ANy PURPOSE -
Stationaries. Portables, Sawing Outfits, {§
Holsters, Engines and Pumps.

. Fukr—Gasoline, Gas, Dlstlllgte.
Send for Illustrated Catalogue and Testi-
monials, and State Your Power Needs.

CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL.

ELEGTRIGHL TESTING

. If you wish to know the properties of any electrical
ingtrum ents, material s or afparatus. the utility of an
invention or the practicability of an idea, tests by us
might be of great value to you.

NEW YORK LABORATORY, LAMP TESTING BUREAU

8th Floor.  No. 14 Jay Street, New York

THE
KODAK _
CORRESPONDENCE 273

SCHOOL.*

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 allownersof
" Kodak and Brownie Cameras upon
payment of one dollarfortextbooks.

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 Cameras, . . $1.00 to $75.00
Kodak Developing Machines, o . $2.00 to $10.00

Corres pondence
School
circulars and
Kodak
catalogues free
at any dealer's,
orbyvmail.

Eastman Kodak Co.,

@ Rochester,N.Y.

THE BRIGHT WHITE LIGHT FOR

MAGIC LANTERNS

Also for Bromide Enlargzing, Copying, Photo-Engraving.
Intensely brilliant, very portable, burns kerosene, costs
1 cent per hour. Send for copy Kranklin 1nstitute award
and lists of Stereopticons, Moving Pictures and Slides.
WILLIAMS, BROWN & EARLLD,
Dept. 6, 918 Chestnut St., Philadelphia.

PARAGON
PLATING OVUTFIT

$ Batteries and Harmless Chemi-

cals, with full instructions so
that you can do your own plating at
home, sent you by mail. prarntus
for Gold Plating, #2.00. Silver

or Nickel, #1,50. With gold and
Silver and Nickel, #8.00.

Circulars Free. Agents Wanted.
Electrochemical \'\'m-k-.k
Dept. 10, 80 .John St., New York,

Ail varietiesatlowesti prices. Best Railroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Sates,

Scalﬂs Sewing Machines, Bicycles, Toouls. etc. Save

Money. Lists Free. CHICAGO SCALE Co.. Chicago, Il1

NEW ENGLAND
WATCHES 5,
PADISHAH

The best low priced watch inthe world.
Sold in every country on the globe tfor
theone price or its equivalent. . . . .

$2.00 EACNK

Plain or fancy colored Sporting Dials.

‘We make all styles and sizes of watches
formnen and women. . .. .. Ceseee
Catalogues sent on request.
NEW ENGLAIID WATCH CoO.,
Factories : Wacterbury, Conn.
New York, 37 & 39 Maiden Lane.

Chicago, 131 to 137 Wabash Avenue.
San Francisco, Spreckels Building.

RIVETT
LATHE

No up-to-déte manufacturer can
afford to do without it.

HIGHEST AWARD “rgrSerartithnt e
Faneuil Watch Tool Company,
BRIGHTON, BOSTON, MASS., U. S. A,

Offices:

GO RIGHT TO CARRIAG

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 an? HARNESS COMPANY.

Western Office & Distributing House, St. Louis, Mo.
rite to nearest office.

—_——

MAGNOLIA METAL
CO.’S First Lien

Factory and General Office, Columbus, 0.

0 Preferred Stock
Business established

1886; factories located

in five States and Montreal ; metal fa-
mous the world over.

Tbis INVESTMENT is not specula-
tive, but equal to and sate as a BOND
or MORTGAGE.

Offered and selling at {mr, $100 per
share; subject to prior sale. Send for
separate and special'agieement guaran-
teeing certain shares of this stock will =
bring a premium, and tor chartered accountant’s report
and prospectus.

Checks if decired canbe sent to the Merchants’ Ex-
change National Bank, New York City, with whom we

bave heen doing business tor about tifteen years, or the
Federal National Bank, Pittsburg, Pa.

MAGNOLIA METAL CO.,,
511-513 West 13th Street, New York City

| SPLITDORE.SPARK COILS

= A 2
35~ 25 VANDEWATER ST.NY, &
DRILLING

WELL ‘s

. _Over 70 sizes and styles, for drilling either deep or
‘shallow wells in any Kinda of soil or rock. Mouanted
on wheels or on 8ills. With engines or norse powers.
Strong, simple and durable. Any mechanic ca:
oOperute them easily. Send for catalog.
WILLIAMS BROS,, Ithaca, N. Y,

|

I

.trifle lessthan $1

PALATABLE
WATER-STILL

Produces an absolutely
pure and aerated wa-
ter for manufacturing
or drinking Furposes.

Attachable to any
steam boiler.

Made in all gizes, from
10 to 200 gailons distilled
water per hour.

In use in U. 8. Army and
Hospital Marine service.

Write for catalogue.

PALATABLE WATER-STILL
COMPA

$1 YEARLY FOR
It has been found that it costs a
Reryear to keep
our Molting Enginen in
repair.  That speaks well for
their superior make and
durability, doesn’t it !4
There is no more eco-
nomical or serviceable
engine made for mines,
quarries, docks,
Much cheaper
steam. Both fricti
geared hoist 6 to150 h.
Weher Gas & Gasoline

aopn;g 103 puag

Mo.

s B Ta 5 [ORv S
Eungine Co., P. O. Box 1114-a, Kansas City,

A BOON IN BRAKE BLOCKS.

The acknowledged leader in its line is
Potter’s Spring Brake Block for effi-
cienev, durability, ecnnomf. strength and
serviczability. [nusebybuildersof the high-
est graae carriazes and wagons. Morgan
Potter, Fishkill-on-Hudson, N. Y., U. 8. A.

no_ wicks.

Kerosene

Makes its own gas. No odor, no smoke, no danger,
Best in the world for cooking. Gives

twice the Heat at.less than half the cost of
PRICE $3.75, and upwards.

B/e KHOTAL BURNER CO., 197 Fulton Street, New York

Blue
Flame

Oi1l Stove

gas.
Send for Catalogue,
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RAN FLEXIBLE JOINT

for Steam, Air or Liquids. \
Made in all rizes to stand any desired §= ]
pressure. \
Moran Flexible Steam Joint Co.. Inc'd,
149 3d East St.. LOUISVILLE, KY.

THE AMERICAN
THERMO-CALL
BUTTON

e} discovers and reports fire automati .
i Can be attached to the existing wires
hotels and manufacturing plants. Inval-
uable as a life and property saver in
residences. No possible chance for fire
to secure headway without sounding
alarin, Permanent, not fusible.
American Thermo-Call Oo.,
orton, Masa,
Mtrs. of thermostatic devicesof all kinds

METDIL BRI ERTES

HAVEA Hor o JRY|T CHBESLY:8 €0.

CHICAGO ILLUSA

[

rYour

Free

Belting
Test

‘“Royal Worcester ’’ old-fashioned oak-
tanned belts known as the best—initial
cost highest —operative cost lowest.
Greatest belt power transmitters the
world has ever known—so0 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.

ESSOP STEEL C°

MF RS OF CRUCIBLE SHEET STEEL
WASHINGTON. PA.






