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On the night of October 9th, 1799, the British man-of-war ¢ Lutine* with $5,872,000 in bullion and specie on board, was sunk off the entrance to the
Zuyder Zee. Over $5,000,000 is known to be still in the wreck.

ATTEMPT TO RECOVER SUNKEN TREASURE FROM BRITISH MAN-OF-WAR “LUTINE.”—[See page 834.]



330
SCIENTIFIC AMERICAN

ESTABLISHED 1845
MUNN & CO. - -

Published Weekly at
No. 361 Broadway, New York

CHARLES ALLEN MUNN, President
361 Broadway, New York.
FREDERICK CONVERSE BEACH, Sec’y and Treas.
361 Broadway, New York.

Editors and Proprietors

TERMS TO SUBSCRIBERS.
One copy, one year, for the United States or Mexico....... «u.u.... 83.00
One copy, one year, for Canada ........ . cieeieiies vorssonnacans
One copy, one year, to any foreign country, postage prepaid, 18s. 6d. 4. 50
THE SCIENTIFIC AMERICAN PUBLICATIONS.
Scientific American (established 1845).... ............ ceesess.$3.00 & year

Scientific American Su plement (established 187 5.00 *
American Homes and Gardens ............oc 000, ... os 3.00 ¢
Scientific American Export Edlt.lon (established 1878). ...... .00 ¢

The combined subscription rates ana rates to foreign countries, includ-
Ing Canada, will be furnished upon application.
emit by postal or express money order, or by bank draft or check.
MUNN & CO., 361 Broadway, New York.

NEW YORK, SATURDAY, MAY 1st, 1909.

The Editor is always glad to receive for examination illustrated articles
on subjects of timely interest. If the photographs are sharp, the articles
short, and the facts authentic, the contributions will receive special at-
tention. Accepted articles will be paid for at regular space rates.

THE TRUTH ABOUT THE GERMAN “DREADNOUGHTS.”
To anyone who makes a dispassionate study of re-
cent German naval developments, there is nothing to
indicate that her present activity in the construction
cf battleships ‘of the “Dreadnought” type is aimed at
any particular power, or has anything in the nature
of an intended challenge. The true motive is to be
found in the lessons which were taught by the Japanese
war, when it was demonstrated to the minds of most,
though not by any means of all, naval experts, that
the battleship of the future would be armed entirely
with 12-inch guns. Now, although this fact was of
vital importance as affecting the rating of all existing
navies, there was none that was so seriously affected
as the German navy, and this for the following rea-
sons: )

At the time of the Japanese war, the effective battle-
ship fleet of the Germans, built and building, included
twenty vessels. Ten of these, dué to be comipleted be-
tween the years 1904 and 1908, weré ships. of the first
class, carrying four heavy armor-piercing guns in the
main battery, and a large number of rapid-fire guns
in the secondary batt_éry. Except in point of size and
steaming radius,- they Vwefé comparable with the best
battleships of otker nations. The ten earlier. ships,
completed between 1900 and 1903, were of a decidedly
inferior type, carrying in their main batteries a light
gun of only 9.4-inch caliber. These earlier ships were
somewhat discredited, even before the Japanesé con-
flict; and it can readily be "seen that the-enhanced
value given to the big gun by the results of the battle
of Tshushima, placed these ten vessels outside of the
battleship class, and actually relegated them .to the
second line of defense, leaving the German navy with
only ten first-class . line-of-battle ships.

Ldng before the “Dreadnought” was launehed, the
German naval authorilies realized that, if their fleet
was to maintain its relative standing among the
world’s navies, there must be a very large increase in
the number and power of ships of the first ¢lass; and
there can be little doubt that this increase was con-
templated before the flrst “Dreadnought” had taken
the water. It is the German policy to build always
according to a definite programme; extending over a
period of years, and the authorities.-have determined
that, in order to replace the ten battleships above re-
ferred to, and, in addition to this, make the annual
appropriations for new ships which are necessary to
maintain the relatave position of the German navy
among the powers, a programme calhng for the laying

down of four vessels of the “Dreadnought” type every

year would be necessary. The programme was adopted;
the necessary building slips were ‘prepared; -large ad-
ditions: were made to the. Germai plants fer the man-
ufacture of guns and armor; and the construction of
the shlps has progressed stnctly accordlng ‘to schedule.

There 'is nothing in these facts to warrant the state-
ment that Germany is attempting to outbuild either
Great Britain; the leading nayal power, or the United
States, which at present holds the second position. It
was Germany’s weakness in battleships, and not, we
believe, any. sudden desire for aggrandizement or con-
quest, that instigated Her present ambitious pro-
gramme. Had she not built at ‘the rate she is now
building, she would in a few years’ time have ranked
as a poor third among the naval powers, and her navy
would not have been commensurate with her vast and
rapidly increasing merchant marine.

That she is not challenging, and probably has no dis-

position to challenge, the British navy for the premier
position is shown by a dispassionate review of the
facts of the case.

By the year 1912 there will be available thirteen
German “Dreadnoughts.” On the same date, includ-
ing the ships recently authorized by Parliament, Great
Britain will have in commission twenty ‘“Dread-

-typhoid patlents
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noughts.” If the colonies should build the six ships
that have been suggested, she will, at that date, have
twenty-six. But in estimating the strength of the two
navies, it is altogether absurd to omit consideration of
the ships of the pre-“Dreadnought” period. Of these,
Great Britain in 1912 will possess forty and Germany
twenty, but if we omit the ten ships that are armed
with 9.4-inch guns, Germany will have only ten pre-
“Dreadnought” battleships of the first class. At that
date Great Britain will possess of armored cruisers
thirty-five, and Germany but eight. The British battle-
ships of the older fleet carry 152 12-inch guns. The
German battleships mount only 40 11-inch guns. The
British cruisers carry 68 9.2-inch guns, as compared
with 6 9.4-inch guns carried by the German cruisers.

In conclusion, we would utter a word of protest
against the sensational and inflammatory methods
which of late years have been adopted by the press,
the various navy leagues, and the legislative repre-
sentatives of the people, in the endeavor to secure the
necessary appropriations for naval expansion. We
ourselves believe that there is a legitimate naval ex-
pansion, whose extent should be sufficient to insure
the integrity of the people concerned, the security of
their sea-borne commerce, and the replacemeént of the
older warships as they bécome worn out or obsolete.
We believe, also, that a powerful navy, if it be com-
mensurate with the needs of the nation,.i$ one of the
best guarantees of peace, just as a weak navy inade-
quate to the protection of a wealthy people is an invi-
tation to aggression. But these legitimate considera-
tions are a very different matter from the motives of
aggrandizement, jealousy, fear, and even active hatred,
which much of the recent discussion of naval arma-
ments has tended so greatly to provoke.

‘“HOUSE FLY’’ SHOULD BE CALLED ‘“ TYPHOID FLY.”

The house fly, which we have hitherto in our ignor-
ance considered as -a harmless creature, or, at the
worst, simply a nuisance, has been-shown, as the re-
sult' of scientifle researches, to be in reality, judged
from the standpbint of disease, a most.dangerous .in-
sect. Dr. L. O. Howard, in his recent -investigation of
the economic loss through insects that carry disease,
to. which” reference’ was made last week, devotes a
chapter tp'the house fly as a carrier of typhoid bac-
teria. The facts brought out, aré so startling, and so
vitally affect the health of-the community, that we are

publlshlng this chapter-. in the current issue of the-

SUPPLEMENT. Lxm;tatlons of space preVent anythmg
moreé in‘the present notice than a: brief summary of
the ‘salient -features of the report.

At the outset emphasis is laid upon the fact that
the term “typhoid fly” is open to some objection as

.conveying the erroneous igez ‘that this ﬁy‘is‘_ responsi-

ble for the spread of typhdid only. As a matter of
fact, the insect is dangerous from every point of wew
and is liable to spread the bacteria of all the known
intestinal diseases.. The true connection of the so-
called house fly with typhoid fever and the true sci-
entific evidence regarding its rdle as a carrier of that
disease, have only recently been worked out. CeHi in
1888 fed flies with pure cultures of the*typhoid bacil-
lus, and moculatlons of animals were also made, prov:
mg that the baeillis Which pass through flies are viru-
lent. ~Dr. George M. Koeber, in his report on thep reva-
lence of typhoid. fever in'the District of Columbia, has
drawn “attention to the danger of the contamination
of food supplles by flies that have been in touch with
The prevalence of typheid fever «in
the camps of the United States army during the Span-
ish war brought: about the appointment ef -an Army
Typhoid Commission, which found: ' First, that the
flies swarmed around the sanitary quarters of the hos:
pital, and then visited and fed upon the food prepared
for the soldiers in the mess tents. Secondly, that offi-
cers whose mess tents:were protected by screens suf-
fered proportionately less from typhoid than those
whose :tents weére not so protected. Thirdly, that ty-
phoid fever gradually. disappeared with the approach
of cold weather and the consequent disabling of the
fly in the fall of the year: The final conclusion was that
the fly carries the typhoid bacillug either by the ad-
herence of infected matter to .its feet, or within its
own digestive organs. .

In 1899 Dr. Howard made a study of the typhoid
or house fly, in its relation to country’and city sew-
age, and he made a further investigation of the spe-
cies of insects thatare attracted by food supplies in
houses. In this investigation he found that the ty-
phoid or house fly constituted 98.8 per cent of the
whole number of insects captured in houses through-
out the whole country, under the conditions indicated

‘above.~ The importance of this insect as a carrier of

the dreaded disease in army camps;, as shown in the
Spanish war and in the Boer war and in the camps
of great armies of laborers engaged in gigantic enter-
prises, like the digging of the Panama Canal, is obvi-
ous. But it is certain that, even under city condi-
tions, the influence of this fly in the spread of dis-
ease has been greatly underestimated.

" tant.
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In a report to the Merchants’ Association of New
York, based upon numerous observations of the rela-
tion of flies to intestinal diseases, which was pub-
lished in December, 1907, it was shown that-the great-
est number of flies occurred in the weeks ending July
27th and August 3rd; and that the deaths from intesti-
nal diseases rose above the normal at the same time
at which flies became prevalent; culminated at the
same high point; and fell off with slight lag at the
time of the gradual falling-off of the prevalence of the
insects.

A certain species of mosquito has been demonstrated
to be the cause of the spread of malaria. Yellow fever
is caused by another kind of mosquito; and now we
know that the supposedly harmless house fly is an
active agent in the distribution of intestinal diseases.
In view of these facts, Dr. Howard’s contention that
this familiar household insect should henceforth be
known as the “typhoid fly” would seem to be well
made. :

REDUCING THE NOISE OF ELEVATED ROADS,

It is surp'rising that during the recent agitation in
this city against unnecessary noises, more attention
was not given to the greatest of all noise producers,
the elevated railways; for it is certain that if the
roar of elevated trains could be abolished, the most
distressing source of the city’s* clamor would be re-
moved. The din of the elevated roads is not due to
faulty track. So heavy is the traffic, that it is im-
perative upon the company to keep the rails, joints,
and ties in good condition; and we believe the main-
tenance of these tracks s comparable with that of our
best steam railroad systems. The excessive noise is
due largely to the fact that the track is laid upon
cross ties, and that the concussions of the wheels,
especially when passing over the joints, is imparted
to the steel framework of the trusses and columns,
which acts as a huge sounding board to intensify the
din.

The present Chief Engineer of the Manhattan Ele-
vated Railroad, Mr. George H. Pegram, some years ago
planned an elevated road structure for Kansas City,
based entirels on the use of longitudinal ties placed in
steel troughs for a roadbed; and speaking of the un-
de’sn‘abihty of cross ties on an elevated structure, Mr.

‘Pegram says that he has always believed that Ccros¢c

ties dre eut of-place on an elevated structure. On the
ground, where they are necessary to distribute the
weight' over the surface, they have proved the best
construction; but they are not needed for this purpose
on'an elevated road, and their effect there is to darken
the street below, to intensify the.noise, increase the

tlabor of cleaning the structure, and lead to unpleas-

ant drippings after a fall of snow or rain.
~The question of noise from the operation of trains

on the elevated roads in Chicago is causing much agi-

tatton in that city at the present time. In the out-
lyixi-g districts of the city this is, not so important a
matter; but in the heart of the business district, where
the different elevated lines terminate, they go around
a “loop” some two miles in extent. On account of its
location here between the high office buildings and
in some of the principal thoroughfares, the noise from
the elevated trains has proved to be a very disagree-
able feature.

Many plans for lessening this nmse have been sub-
mitted, but it has been feund most difficult to devise
any plan which would subdue the noise to the desired
extent and at the same time leave enough 1light for
the street below not to make it objectionable. The
problem is to reduce the noise without taking away
the light, while the matter of expense is also impor-
Among the pians submitted to the Traction Ex-
pert of Chicago is one by Mr. Carl R. Klok, which is
based on the fact that the roadbed of cross ties on an
elévated structure tends to increase and intensify the
noise caused from the operation of trains, and that
trains running over rails resting on a level, continuous,
uninterrupted surface or support will cause much of
the vibrating noise to ‘“sink into” or be absorbed by
it, even though the support be composed of ties. In
order to bring about such a continuous support to
the rails, the plan under consideration provides that
two out of every three cross ties be removed, and in
their place smaller ties be placed lengthwise under the
rails and between the remaining ties. Under this
arrangement the rails rest on a continuous and un-
interrupted support, thus insuring a great reduction
of the noise from running trains and a more firm
support to the rails at the joints, where most of the
noise is produced. The gage of the track is main-
tained by the remaining cross ties. In the steel
trough system, as used on the Forth Bridge, Scot-
land, each rail is laid directly upon a bed of timber
placed in the bottom of a continuous trough of steel,
This has the advantage of providing a continuous
guard rail for each wheel in case of derailment. For
city use it would have the further advantage of shut-
ting out the least possible amount of light from the
streets below.
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ENGINEERING.

Bvery day in New York city about twice as many

passengers travel vertically by elevator as travel hori-
zontally by elevated, subway, and trolley car. Figures
given in a paper recently read before the Electrical
Engineering Society of Columbia University show that
the 8,000 passenger elevators in the Borough of Man-
hattan carry approximately 6,500,000 per day; where-
as the last report of the Public Service Commission
states that the number carried daily by the surface,
elevated, and subway cars in the entire city of New
York is 3,500,000.

Health conditions at Panama continue to show
steady improvement. The death rate among employees
-during the month of February, 1909, was 10.98 per
thousand, as compared with 12.72 for the same month
in 1908, 25.62 in 1907, and 43.00- per thousand in
1906. The death rate per thousand for the whole popu-
lation of the canal zone was 40.20 in 1905; 38.09 in
1906; 36.07 in 1907; 21.40 in 1908; and 18.59 in 1909.
These are the smallest death rates, both among em-
ployees and among the whole population, in February
since the United States took possession of the work.

The United States army will make tests this summer
of a new 3-inch shell of novel design, which combines
in itself the qualities of a solid shot and a shrapnel.
In tests which have been already made excellent re-
sults were obtained, masonry being thrown to the

ground and targets representing artillery completely -

destroyed. The solid steel head of the shell contains a
charge of high explosive, which is detonated on im-
pact. Back of this is the shrapnel chamber, contain-
ing 120 bullets and a charge of high explosive. The
shrapnel portion can be timed to explode above a body
of troops, leaving the solid head of the shell to pass
on and strike an independent blow.

It has been definitely decided to install on the new
battleships of 26,000 tons batteries of twelve 12-inch
guns, instead of ten 14-inch guns. The latter was an
alternative proposal that came before the Navy Gen-
eral Board, which has decided that there would be
no material gain in the adoption of the 14-inch gun
for the main batteries. The army ordnance officers,
however, are building five sea-coast rifles of 14-inch
caliber, but of the low velocity of 2,150 feet per sec-
ond. One of these is of the wire-wound type, and
the other four are of jacketed construction. Prepara-
tions are now being made for the manufacture of four
additional wire-wound 14-inch rifles. The destination
of these guns will be the new coast defenses of the
Philippines.

The latest availuble figures regarding the two huge
ships projected or building for the White Star Com-
pany indicate that they will not be quite so large as
was commonly supposed, although they will yet be
considerably larger than the “Mauretania” and ‘“Lusi-
tania.” They will measure 860 feet between perpendic-
ulars and 890 feet over all. The beam will be 92 feet,
and they will have a molded depth of 64 feet, which is
four feet more than the depth of the “Mauretania.”
The motive power will consist of two reciprocating
engines of 15,000 horse-power driving the wing pro-
pellers, and a 10,000-horse-power turbine driving the
central propeller. This combination will be sufficient
to drive the ships at a sea speed of 19.5 knots.

Before the electrical equipment of the Sinclair
tunnel was accepted by the railway company, a
thorough test of the electrical apparatus under operat-
ing conditions was made, during a period of several
months, by the contractors. -It was found that the
electric locomotives -were capable of hauling 1,000-
ton trains, as against 700-ton trains hauled by the
steam locomotives. The 27.3-car trains, which was the
average size of the trains hauled by the electric
motors, required ten minutes to pass through the
electric zone. The average size of the steam trains
was 19.7 cars, and it took the steam locomotives fifteen
minutes to haul them over the same distance. The
steam locomotives burned per month, $5,000 worth of
coal, costing $6 per ton; the electric service, burning

soft coal costing $2 per ton, required only $1,150 for

fuel for the same period.

In the comstruction of the new Catskill aqueduct it
has been planned to cross the water courses and
rivers which intercept the route of the aqueduct by
siphons rather than by bridges, or pipe lines laid in
the bed of the rivers. One of these siphons will be
carried beneath the Hudson River at Storm King, and
the present indications are that it will have to lie at
least 700 or 800 feet below the surface of the river.
Another important siphon, not so deep, but of much
greater length, will be constructed below Rondout
Creek. Because of the disturbed condition of the
strata underlying the Rondout Valley, the siphon will
have to be carried down to depths of between 400 and
500 feet hefore a sufficiently solid rock is found for
the construction of the tunnel. The total length of
the siphon between the end shafts will be approxi-
mately four and a half miles, and it will -have a diam-
eter throughout of 1414 feet.

Scientific American

ELECTRICITY.

While 60,000 volts was considered a maximum, ten-
sion for .transmission lines a few years ago, we are
now using 72,000. An 80,000-volt line 1315, miles long
is now building, and a line has been built designed
for 100,000 volts.

With a view to supplanting the horse cars of
crosstown lines in New York, the receiver of the Third
Avenue Railroad is experimenting with two cars,
one an electric storage battery car using the new
Edison storage battery, and the other a gasoline-
electric car in which a gasoline engine is employed to
operate a dynamo that furnishes current to motors on
the car axles. '

A novel type of trolley car has been built for the
South Manchurian Raiiroad. The car is divided into
first and second class compartments by a vestibule and
steps at the center of the car. As these steps must
not project outside the car body, they cut into the
side sills and necessitate a special construction of
framework. The first-class compartment is fitted with
upholstered seats, while slat seats are provided in the
second-class compertment.

A simple method of improving the efficiency of a
moving coil galvanoricter has recently been discovered.
It consists in the use of a piece of soft iron wire
which is attached to the coil outside the strongest
part of the magnetic field and at right angles to the
lines of the field. In the experiments tried by the in-
ventor the wire was about 6 centimeters (2.36 inches)
long and 0.33 millimeter (0.013 inch) in diameter.
Another method is to fasten a magnetized steel wire
parallel with the field, but with its poles reversed.
In this way it is possible to increase the sensitiveness
of an instrument many fold.

A new type prepayment car is being tested by the
Pittsburg Railway Company. The car is adapted to
single-end operation, the passengers entering at one end
of the car and leaving at the center except in case
of a crowd, when the door at the forward end of the
car may be thrown open to provide an additional
exit. The conductor is stationed near the center of
the car at the head of an aisle, formed by a partition
running to the entrance platform. This virtually
divides the car into two compartments. Passengers
entering the car must pass up the aisle and after pay-
ing their fare may enter the main body of the car, or
the compartment formed by the partition.

It would be quite an advantage to the automobilist
if he could communicate by wireless telephone with his
garage or the nearest automobile station in case of ac-
cident. A. Frederick Collins, who is developing a
system of wireless telephony, recently made experi-
ments with portable apparatus to determine the range
of service of the instrument. He was able to communi-
cate over a short distance with a garage in Newark,
but at a distance of 8 miles the apparatus failed.
Apparently wireless telephony will have to be developed
far beyond its present efficiency before it can be of
service to the automobilist. The chief difficulty is
that only a short transmitting antenna can be used

requiring an enormous expenditure of energy to reath -

a city garage because of obstacles in the way such as
steel buildings, trees, wires, etc. ’

An interesting electric railroad is being operated be-
tween Stockton and Lodi, Cal, in which direct cur-
rent is used at 1,200 volts. The present length of the
road is 15 miles, but it is planned to build several
extensions. For two miles out of Stockton the current
is collected from a trolley wire at 550 volts, and be-
yond this point the higher tension is collected from
a third rail. The dynamotors used on the cars are
provided with a commutator at one end of the arma-
ture, for receiving the high-tension current, and the

other for delivering current at 600 volts for oper- -

ating the auxiliary apparatus. When the car passes
from the 1,200-volt rail to the trolley circuit, the dyna-
motor ceases to operate automatically and the auxil-
iary apparatus receives its current direct from the
trolley when the motorman closes the circuit of the
550-volt contactor. When passing -from the 550-volt
section to the 1,200-volt section, the 550-volt contactor
drops out automatically. '

With the purpose of studying enormously high
voltages a short experimental transmission line has
been built in Sweden which is adapted to operate at
500,000 volts. A special form of transformer is used
to furnish this high electro-motive force. Circulating
oil is used for insulation between the high and low
tension windings. The line is supported on the sus-
pended type of insulators which are hung at a dis-
tance of 11 feet apart. Tests of the surface discharge
showed that a wire of 10 square millimeters (0.0155
square inch) cross section would discharge at 35,000
volts, of 20 square millimeters at 50,000 volts, of 100
square millimeters at 200,000 volts, and of 250 square
millimeters at 390,000 volts. As the tension was raised
to 480,000 volts, the noise grew very loud and sparks
leaped from the insulators. At night the glow of the
discharge could be seen two and a half miles away.
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SCIENCE.

Lassa, the mysterious capital city of Tibet, which so
long remained closed to European influence, appears
to be in the way of civilization. A Calcutta news-
paper states that a commission from that city has re-
ceived from a large convent in Lassa an order for
numerous objects of European manufacture, including
cne hundred brass musical instruments. Apparently
occidental culture will make its entrance with a brass
band.

P. A. MacMahon proposes the determination of the
diameter of a star by measuring the time taken for
its occultation by the dark limb of the moon. With a
star of parallax 0.10 sec., and of same actual diameter
as the sun, this occultation time would be about 1/500 .
sec. From other photographs Dyson has found that
a star of magnitude 1.0 might possibly be photographed
in about 1/780 sec. If this can be secured by means
of a rapidly-moving film the problem might be solved.

One of the most surprising results of the cross mo- -
tion of the fixed stars, as projected on the background
of the sky, is the gradual falling to pieces of the
familiar constellations. The stars are moving in all
sorts of directions, some faster and some slower, and
the inevitable consequence must be that in a few cen-
turies the whole face of the heavens will be so changed
that if we could come back again to our earthly life
we should not recognize them. Of course, a very long
period of time will be required to produce a very great
transformation.

A German patent has been granted for a process of
making fertilizers by the combination of lime with
materials containing silica and alumina. Either nat-
ural materials (clay, loam, marl, etc.) or artificial
materials (household refuse, rubbish, soft coal ashes,
etc.), kiln-dried if necessary, are mixed with slaked
or unslaked lime and, in some cases, treated with
superheated steam. Compounds of potash, phosphorus,
and nitrogen are also added, according to the charac-
ter of the other materials and the kind of fertilizer
desired. The advantage claimed for the process is the
cheap production of certain compound silicates which
greatly increase the fertility of the soil.

Prof. W. H. Pickering, of Harvard University, has
devised a scheme which he hopes will settle once and
for all whether or not Mars is really inhabited. If
$10,000,000 were placed at his disposal, he would con-
struct a system of mirrors arranged to present a single
reflecting surface toward that planet. The mirrors
would be so turned as o make a complete revolution
every twenty-four hours. They would occupy an area
of more than one-quarter mile, in order that sufficient
light would reach the Martians. Even this huge re-
flecting surface would be invisible to the Martian ob-
server unless he were equipped with a powerful tele- -
scope.

Flemming has recently made a number of ascensions,
in a free balloon, for the purpose of-studying the
radio-activity of the upper strata of the atmosphere.
As no earth connection was possible, the ordinary
method of experiment was modified, the electric field
being established between two wires, suspended from
the balloon and connected with the poles of a dry
battery of about 2,000 volts. The radio-active matter
accumulated on the negative wire. The loss of charge
was measured during the flight, immediately after the
wires were hauled up. The difficulties of observation
due to the oscillations of the balloon were minimized
by a special suspension of the apparatus. Radio-active
emanations were detected at all elevations attained
by the balloon, which ascended more than 10,000 feet
above the earth. The strongest radio-activity was
found in the fourth ascension, which was made in a
storm, but further observations will be required in
order to determine the-existence or non-existence of
a causal ‘eonnection bétween the atmospheric condi-
tions and "the degree of radio-activity.

Gilpin and Cram have published in the American
Chemical Journal an account of their experiments in
the separation of the constituents of petroleum by
capillary action. This phenomenon was first discov-
ered by Day, who observed that some separation oc-
curred in the filtration of petroleum through fuller’s
earth. Subsequently, Engler showed that the separa-
tion was due to mechanical causes and that no oxida-
tion of the oil took place. From a long series of
experiments Gilpin and Cram deduce the following
conclusions: When petroleum rises in a tube filled
with fuller’s earth a separation of its constituents
takes place, so that the oil at the bottom of the tube
is heavier than that at the top. The hydrocarbons of
the paraffin series rise to .the top of the tube, while
the unsaturated hydrocarbons remain at the bottom.
Only about two-thirds of the oil' absorbed by fuller’s
earth is expelled by the application of water, and the
portions successively expelled differ in constitution.
Many clays possess a separating power similar to that
of fuller’s earth, but less intense. This power is not
possessed by pulverized bricks made of the clay.
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THE AMPHIBICYCLE.
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

We hear from time to time of machines which are
designed to float on the water and are propelled by
the use of pedals. Such craft, however, are intended
only for use upon the water. Inventors have also
had the idea of craft which will run not only on water
but also on land. Some time ago we illustrated such
a craft—a combination automobile boat and road ma-
chine.

In order to obtain the same result but in a much
simpler and inexpensive way a young inventor of
Lyons, France, had the very practical idea of adapting
a bicycle for use in this man-
ner. To enable it to run on
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the superstructure deck, and through its roof pro-
ject the air intake and the periscope. Two  torpedo-
launching tubes are provided at the bow, and each
boat carries four torpedoes.

The “Narwhal” is a much larger vessel, and the in-
creased displacement has made possible a considerable
increase in both the speed and the armament. Though
the beam remains the same as in the ‘“Tarpon,” viz.,
13 feet 10 inches, the length has been increased by 30
feet, from 105 to 135 feet. This gives a finer form,
and reduces the wave-making, when the boat is steam-
ing at the surface; the speed being 13 knots as against
11 knots for the “Tarpon.” The powers of attack have
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to such restrictions as are necessary to protect the
welfare of the public in general. If a man has a piece
of land that he doesn’t want people to walk upon, he
surrounds it by a fence or puts up a sign, saying “No
trespassing.” If there is no fence or sign, one sup-
poses that there is no objection to a person walking
across it. If a man has a patented invention which
other people must leave alone he should put a sign
on it, in order that the public may know of his right.

The courts, in ruling upon questions arising under
this statute, have as a rule held the contestants strictly
to the wording of the statute.

In one case the patentee of wooden dishes stamped
them “Oval Wooden Dish,”
and the crates in which

water he attached to it a
‘pair of cylindrical floats, a
propeller and a rudder. On
leaving the water the cylin-
ders and nautical gear are
lifted so as to allow the
wheels to run on the
ground. The cyclist can
then pedal his machine in
the wusual way. As the
cylinders can be made of
very thin sheet metal they
need not be heavy.

The inventor was able to
run his machine on the
Saone in the neighborhood
of Lyons and also on roads
apparently with no difficulty.

they were shipped with the
word ‘“Patented,” and the
date of the patent. The
court held that the stamp-
ing of the word ‘“Patented”
on a crate containing pat-
ented articles couid not be
construed to be either a
marking of the word upon
the articles or affizing it to
them as required by the
statute. The statute clearly
states that the notice can
only be affixed to the pack-
age when the nature of the
patented article does not
admit of its being marked.

When in the water the ma-
chine is able to make 5 or
6 miles an hour quite easily.

The two cylindrical floats, which end in a conical
point, are attached to the bicycle frame by jointed sup-
ports so that they can be raised and lowered as de-
sired and can be fastened in place when the cycle is
on the road. For operating the propeller a rubber-
covered friction wheel is employed, which is mounted
behind the tire of the rear cycle wheel, the small
wheel’s motion being transmitted by a bevel gearing
to the propeller shaft. By using the proper combina-
tion of gearing the propeller can be reversed. In gen-
eral, this reversing mechanism will not be needed. A
small rudder is mounted at the front, and is con-
trolled by a rod passing from the front cycle fork into
the water.

The two cylinders are braced across by a rod which
passes between the wheels and also by another like
rod' in the rear of the machine. The whole machine
weighs about 270 pounds. As built at present it is
about 8 feet long and 3 feet 6 inches in outside width.
The cylinders are about one foot in diameter.

A NEW CLASS OF SUBMARINES FOR THE UNITED
STATES NAVY,

The launching of the submarine boats ‘“Narwhal,”
“Tarpon,” and “Stingray,” which occurred at the
works of the Fore River Shipbuilding Company on
Thursday, April
8th, was notable,
not merely for
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been practically doubled by the provision of four tor-
pedo tubes, as against two in the “Tarpon.”

All three vessels were launched in a practically com-
plete condition, and will soon be given their trials.

Marking Patented Articles,
BY IRVING D, EIMBALL,

Many patentees do not realize the importance of
marking their inventions as patented and affixing the
date of their patent, in accordance with section 4,900
of the Revised Statutes, which reads:

“Sec. 4,900. It shall be the duty of all patentees,
and their assigns and legal representatives, and of all
persons making or vending any patented article for
or under them, to give sufficient notice to the public
that the same is patented; either by fixing thereon
the word ‘patented,” together with the day and year
the patent was granted; or when, from the character
of the article, this cannot be done, by fixing to it, or
to the package wherein one or more of them is in-
closed, a label containing the like notice; and in any
suit for infringement, by the party failing so to mark,
no damages shall be recovered by the plaintiff, except
on proof that the defendant was duly notified of the
infringement, and continued, after such notice, to
make, use, or vend the article so patented.”

THE AMPHIBICYCLE TRAVELING ON WATER.

The assertion that to mark
the notice on the dishes
would so add to their cost
that they could not be sold
at a profit does not permit a deviation from the letter
of the law.

From this it is clear that the inventor or manu-
facturer must carefully determine what method of
marking will give him the protection of the law. On
a machine it is a simple matter to have the notice
cast on or fastened to the machine in the shape of a
name plate. But on such an article as a hair-pin, for
instance, it would be necessary to place the notice upon
the box or wrapper containing them.

It is necessary that each article should be stamped
with the day and year, but this is sufficient even if
the word “patented” is abbreviated.

Marking an article “patented,” not with the day and
year of the patent which covers it, but with the date
of a previous patent to the same inventor upon which
the later patent is an improvement, is not a compli-
ance with the statute and gives the patentee no right
to recover damages.

Manufacturers and inventors should see to it that
as, soon as a patent issues, its date, with the word
‘“Patented” or “Pat.,” is put upon the article; or, if
this is impossible owing to its nature, that a label is
affixed either to the article or the package containing
it, giving the information. Having paid out good
money for a patent, it is a simple matter lawfully to
notify the public
of such right,

the number of
boats that en-
tered the water
on the same day,
but for the fact
that one of these,
the “Narwhal,”
represents a new
class, of greater
size, power, and
speed than the
earlier vessels of
o ur submarine
fleet. )

The “Tarpon”
a n d “Stingray”
are each 105 feet
long, with 13 feet
10 inches beam.
They are driven
when at the sur-

-thereby avoiding
m i sunderstand-
ings and expens-
ive lawsuits.—
American Ma-
chinist.
—oo——
Quite a stir is
being made in
England by the
opening of a large
American depart-
ment store in
London. N ot
only is the sys-
tem of conduct-
ing business thor-
oughly American,
but the equip-
ment as well

This applies par-
ticularly to the

face by internal-

. electrical equip-
combustion en- THE “NARWHAL,” ONE OF A NEW CLASS OF SUBMARINES FOR THE UNITED STATES NAVY. ment. There are
gines at a speed 286 arc lamps
of 11 knots. In the submerged condition, the internal-

combustion engines are shut off, and the boats are
driven by electric motors served by storage batteries
of large capacity. The submerged speed is 10 knots.
Steering in a horizontal plane is controlled by vertical
rudders, and the degree of submersion is controlled
by horizontal rudders acting in conjunction with sub-
mergence tanks, which are filled and emptied at will.

The boats are provided with a light superstructure,
extending the full length of the hull, which is of an
inverted V section at the forward and after portions
and broadens out amidships, where it includes the
conning tower. The latter extends about 6 feet above

To illustrate in a simple manner, let us suppose A
has a valuable patent, but neglects to mark the article
covered thereby. B may suppose in absence of such
notice that it is not patented and may make and use
or sell a large number of them. This may result in a
serious loss to A’s business; but as he has not notified
the public that his article is patented, he is not pro-
tected by law and can collect no damages. If, how-
ever, upon finding that B is making his invention, A
notifies him to stop such infringement, B can be held
accountable for any which he manufactures after the
receipt of such notice.

A patent is a public grant which is rightly subject

and 6,000 incandescent lamps in the store, many of
the latter being tantalum or tungsten lamps. The
show windows have been very effectively illuminated,
as well as the showcases along the aisles. Electricity
is used for operating the fans, pumps, vacuum cleaner
outfit, hair-drying machines, ice-breaking machines,
etc. There are nine electric passenger elevators, each
provided with an up-and-down signal light. The store
is provided with a private telephone exchange, with
60 main lines, and 400 local stations. There is also
a system of electric clocks, and controlled by these
clocks is a system of electric bells which announce
meal time and hour of opening and closing.
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THE NEW CROTON FALLS RESERVOIR.

The latest and possibly the last addition to be made
to the total storage capacity of the Croton watershed
is that represented by the new 15-billion gallon reser-
voir, which is approaching completion near the town
of Croton Falls on the river of that name. When the
dam has been finally closed, there will be in all ten
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feet upstream, of a smaller temporary earth dam 18
feet in height and 700 feet in length. The water,
during the construction of the main diverting dam,
was led from the temporary dam through a wooden
flume, 850 feet in length, to the permanent waste chan-
nel of the diverting dam, and was discharged into the
bed of the river about 1,000 feet farther downstream.
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The main reservoir, which, as we have said, is of
15 billion gallons capacity, is being formed by the
construction of a dam which is 125 feet wide on the
foundations, 167 feet high, and 1,070 feet long on
the crest.

This dam is being built of heavy cyclopean masonry,
and it is faced with cast concrete blocks of large

Crushing plant, conveyors, and stone piles.-

The main dam, showing the cyclopean masonry
in place, and the flume for carrying the
Croton River in the background.

separate reservoirs in the Croton watershed,
with an aggregate storage capacity of 104,
530,000,000 gallons.

Although the main reservoir is located on
the west branch of the Croton River, it serves
to impound also the waters of the east
branch of the same river, the flow of whose
water is diverted to the west branch by
means of a dam across the east branch and
a canal 3,700 feet long leading from the
dam to the west branch. The diverting dam
is built of rolled earth, with a center core
wall of masonry. The core wall, which ex-
tends along the axis of the dam, is carried

Present condition of main dam, showing the
facing of concrete blocks.

size. In the completed structure there will
be 240,000 cubic. yards of cyclopean masonry
and 28,000 cubic yards of concrete. The
foundations were prepared by removing the
soil, gravel, and fissured rock over the whole
area of the dam, until solid rock impervious
to water was everywhere uncovered. Solid
rock was found at a depth of about 55 feet
below the original surface of the ground,
and 155 feet below the flow line of level of
discharge of the reservoir. A waste chan-
nel to carry off the surplus waters when the
dam is full has been' quarried out of the
solid rock of the hillside adjacent to the
wasteway, which has a length of about 700

down to a maximum depth of 85 feet below

feet.

Interior view of the wooden flume though which the Croton River was

carried past the dam during construction.

the crest and is everywhere founded upon solid rock.
The dam itself has a maximum bottom width of 245
fe%t, a uniform width of 15 feet at the top, with a
maximum height at the center of 50 feet, and a length
on the crest of 1,185 feet. During the construction of
the diverting dam, it was necessary to unwater the
site by the construction across the valley, about 900

THE NEW CROTON FALLS RESERVOIR.

The connecting channel, leading from the diverting
dam to the west branch of the Croton River, has a
bottom width of 30 feet, and its construction called
for the excavation of 110,000 cubic yards of rock and
200,000 cubic yards of earth. The boltom is heavily
paved to a depth of 3 feet, and the retaining walls
are built of rubble masonry.

Forms and steel reinforcement—construction of concrete arcu bridge

at diverting dam.

In constructing reservoirs of this character, an im-
portant problem is that of carrying the waters of the
river through or across the dam during construction.
In the present case the Croton River at this point
has an ordinary flow of about 200 million gallons per
day, at a speed of about four miles an hour. It is
subject, however, to sudden freshets, during which
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the flow has increased to a maximum of 900,000,000 gal-
lons per day. To divert this water from the wsite of
the dam during construction, it was necessary to build
two temporary earth dams above and below the per-
manent main dam, and to connect them by a tempor-
ary channel. Above the dam this channel is rock
paved, and where it crosses the dam it is built as a
wooden flume, and carried upon permanent steel tres-
tle bents laid in the masonry of the dam. This steel
work .is left in place as the masonry is built up
around it, and is thoroughly grouted into the struc-
ture. Two 48-inch discharge pipes are installed, which
will take care of the flow of the river when the ma-
sonry of the dam has been carried up above the level
of the flume. The normal cross section of the flume

shows a width of 24 feet and an inside depth'of 8.

feet 2 inches, and its capacity is 1,000,000,000 gallons
per day. )

The main quarry for cyclopean stone is about 2,500
feet north of the dam, and an excellent quality . of
stone in abundant quantities was found to be avail-
able. The power for the operation of the whole works
is developed in a plant about 1,200 feet south of the
principal quarry, and adjoining it is the crushing
plant and sand and stone storage elevating plant, an
excellent view of which is given in one of our engrav-
ings. The power house contains a battery of five 333-
horse-power vertical water-tube boilers, which supply

steam for driving a 100-kilowatt Westinghouse dy-

namo, and a 300-horse-power Corliss engine which
operates the stone crushers and elevator plant, and
two Vulcan air compressors, each with a capacity of
2,000 cubic feet of free air per minute. The crusher
house contains three McCully stone crushers, from
which the material is handled by elevators and con-
veyors and delivered to the desired localities. Sgnd is
excavated by a steam shovel from sand pits located
up the valley, about a mile from the storage bin, and
is hauled in dump cars to the elevator at the crusher
house. :

The concrete blocks for the facing of the dam are
cast in a large yard by means of a specially-designed
traveling bridge, carrying the hoppers from which
the mixture is dropped directly into the molds below.
The molds, which are built of timber, are metal-lined,
and, before the casting of the blocks, the surface of
the metal is smeared with crude vaseline, to insure an
easy release of the forms and a, smooth finish to the
face of the blocks.

The handling of the materials of construction at
the main dam is partly done by means of two 1,400-
foot Lidgerwood cableways, with head and tail towers
on opposite sides of the valley, which are respect-
ively 75 feet and 105 feet in height. The stone for the
cyclopean masonry is delivered to the dam by means
of surface tracks, from which it is picked up and low-
ered into place by two rows of low level derricks,
one on each side of the dam. In building the lower
part of the dam these derricks place the stone di-
rectly in position, and in constructing the upper part
of the dam they deliver it to the cableways, which
also serve to distribute the concrete throughout the
full length of the dam.

In addition to the important work above enumer-
ated, the construction of this reservoir calls for the
clearing of the 1,600 acres included in the reservoir
site; the building of about 15 miles of highways, and
of about 10,000 lineal feet of stone wall for the in-
closure of the reservoir property. The estimated cost
of the work is $3,028,000.

At the present writing the masonry has been built
to a height of 60 feet above the foundation. The plac-
ing of the cyclopean masonry was begun June 15th,
1908, and work was shut down for the season on
January 2d, 1909. During the intervening 160 days,
109,802 cubic yards of masonry and 7,330 cubic yards
of concrete facing blocks were built in place, making
a total for the season of 117,132 cubic yards. The
total masonry and concrete in the finished dam will
be 267,000 cubic yards. ’

All records for work of this character were broken
in the month of October, 1908, when 25,941 cubic yards
were laid in 28 eight-hour working days, the best pre-
vious records, as far as can be ascertained, beirig 21,000
cubic yards. Judging from the present outlook, water
will be stored in the new reservoir by the end of the
present season. Our thanks are due to Mr. F. S.
Cook, division engineer in charge of the. work, for
assistance in the preparation of the present article.

The comet of 1556 was expected to return im 1848,
but did not do so. On examining the elements of the
comet, Prof. G. Forbes found certain peculiarities which
caused him to believe that the body had been perturbed
by some unknown planet, causing it to break up into
three portions, which became visible successively as
the comets of 1843 I., 1880 I., and 1882 II. These three
comets have long been regarded as associated, in that
their orbits are similar, although not identical; they
all have retrograde motion, and all approach very
close to the sun’s surface at perihelion; the points of
aphelia are also very close together.
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SUBMARINE WRECKING VESSEL.

The illustration on the front page of this issue rep-
resents a new type of wrecking vessel, which has been
built at ‘Wyvenhoe, England, from the plans of Mr.
Simon Lake, for the recovery of certain sunken bul-
lion and specie, whose value is over $5,000,000.

On the night of October 9th, 1799, the British man-
of-war “Lutine” sank off the entrance to the Zuyder
Zee, while she was transporting some $5,872,000 worth
of bullion and specie to Hamburg for the purpose of
relieving the financial panic which existed there at
that time. John Mavors. Still, Lloyds Amsterdam
agent, found the insurance effected to be £900,000
sterling at Lloyds and £160,000 sterling at Hamburg.
England was at war with France; and Holland, under
French influence, claimed the wreck as spoils of war.
The ship became sanded, however, as she 1ay at the
entrance to the Zuyder Zee, and the wreckers were
forced to abandon her.

Peace being declared, the King of Holland, in 1823,
ceded to the King of England his rights to the treas-
ure, and the King of England ceded the right back
to Lloyds. The sand being cut away from over
the vessel by storms from time to time, diving
operations were commenced under the supervision
of Lloyds to recover the treasure. With the crude
apparatus at hand, the company have succeeded in
recovering in five attempts, during over a century,
a total of 198 gold and silver bars and some 12,000
coins, in all to the value of about $541,228. The sand,
however, continually drifted in on the wreck, and
ultimately forced them to suspend operations. The
engineer for the company having the contract with
Lloyds requested Mr. Lake to design a submarine re-
covery apparatus for the salving of this treasure. The
engineering problem is to remove about 40,000 tons
of sand that has accumulated above and around the
wreck, and to clear out the sand from the interior of
the vessel, first removing her decks if they still re-
main. "‘For this purpose a plant has been designed
consisting of a large light-draft surface vessel, pro-
vided with a well running partially through the cen-
ter of the vessel, for the purpose of housing the sub-
marine bottom working apparatus. The dimensions of
the surface vessel are: Length, 130 feet; breadth of
beam, 43 feet; depth, 7 feet 6 inches. Two 16-inch
centrifugal sand pumps and powerful derricks are car-
ried by the surface vessel. Two 12-inch sand pumps
work in connection with the. submarine tube. Their
suction ends are controlled from within the working
compartment, and are to be used in the final cleaning
out of the vessel, and to keep the sand away from the
operators when they are working on the bottom.

The front-page illustration shows the proposed
method of salving this treasure. The capacity of the
sand-pumping plant is over 40,000 tons per day of
twenty-four hours. Owing to the exposed nature of
the location, and the fact that the sand drifts in so
rapidly during the time of storm, the plant is made
powerful enough to complete the whole job in a few
days’ time during the comparative calm of the summer.

The most interesting part of the plant is the sub-
marine tube and working:chamber. The former, built
of steel plating, is hinged within the hull of the
surface vessel. It is 5 feet in diameter and 95 feet
long. Water ballast compartments are provided on
either side; and there is a passageway down which the
operators may walk when the working compartment
is on the bottom.

The working compartment, also built of steel plat-
ing, is constructed on the same principle as the diving
compartment in the Lake type of submarine boats,
which principle has been successfully tested in numer-
ous submarine boats constructed here and abroad. It
is about eight feet across, with large doors opening out
from its bottom, and with provision for the admission
o compressed air. - The bottom door may be opened,
and the compartment may be hauled to any desired
position by the use of anchor lines.

The working chamber is fitted with. observation
ports, for investigation of the bottom of the sea,
which latter is lighted up by searchlights carried with-
in the chamber. In working on a stationary wreck
the chamber and tube would be moved, preferably by
anchor lines; but when a search for a wreck or other
object is being made, the chamber will either be sus-
pended clear of the bottom, and the surface hull with
its submarine tube and chamber towed by a tug; or
the chamber will be lowered to the bottom, and the
whole plant, surface and submerged, moved by means
of a heavy mechanically-driven tractor wheel, project-
ing through the chamber and resting upon the bottom.
To achieve this, sufficient water ballast is admitted to
cause the working chamber to rest om the bottom,
embed the teeth of the tractor wheel, and so afford
sufficient tractive adhesion. The traction wheel is
driven by a motor within the compartment, and may
be turned in any direction, like a unicycle. The com-
partment may thus be navigated in the most devious
course, around rocks or other kinds of obstructions.

This last will be the method of progression adopted
when the system is used in the pearl fisheries, for
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which the plant is particularly well adapted. The small
sketch on the front page shows the compartment fitted
with two large, mechanically-operated rakes, hinged,
one on each side, at the axis of the chamber. This
type of machine would be used on bottoms that are
fairly clear of rocks, and the method of cleaning up
oyster ground may be likened to that of a reaper clean-
ing up a wheat field. The working compartment is
wheeled back and forth over the oyster beds in parallel
lines. When the rakes become filled, the submarine
compartment is stopped, the rakes are rotated and ele-
vated by machinery within the submarine working
chamber, and the oysters are dumped into a car which
runs on rails on the top of and sides of the tube, as
shown in the sketch. The oar being filled, it is
hauled to the surface and dumped of its load. On
prolific oyster bottom free from rock and in the clear
waters of Ceylon, such an apparatus would probably
catch more oysters ber day than several hundred
native divers operating in the usual manner.

0

The Current Supplement.

The opening article of the current SupPPLEMENT, No.
1739, deals with another of those caterpillar traction
engines which have aroused so much interest in our
readers. In this particular instance, a steam -cater-
pillar tractor is described, which serves the novel pur-
pose of hauling logs over snow. Mr, A. D. Little con-
tributes a résumé of his experiments on the effect
of sulphur in illuminating gas on leather. Mr. Julius
Bernstein writes on Fault Location. He treats this
geological subject in a general way, so that those who
are not familiar with the principles upon which are
based some of the ordinary measurements for the lo-
cation of faults will recognize that these fundamental
principles are quite simple and are easily understood.
George F. Stratton writes of “A Medieval Edison,”
who is none other than Edward Somerset, Marquis of
Worcester. Under the title “The Ravaud Aero Hydro-
plane” a new type aof aeroplane is described, which
is adapted to rise from water. F. Savorgnan di Brazza
writes on “The Human Eye—What May Be Seen at
the Back of It” The distinguished physicist Prof.
E. Rutherford contributes an excellent paper entitled
“Some Cosmical Aspects of Radio Aectivity.” Prof.
Jacob Reighard’s paper on “Subaqueous Photography”
is concluded.

=&

Burning Sewage Sludge.

For a considerable period the Metropolitan Water
and Sewerage Commission of Massachusetts has fol-
lowed the practice of compressing into blocks the ma-
terial screened out from the sewage hefore it enters
the pumps and utilizing it for fuel beneath their boil-
ers. They early learned, however, that the brick work
was burned out very rapidly whenever this fuel was
used in connection with the externally-fired boilers.
On the other hand, it was found to have no effect
upon the steel plates. As a result internally-fired boil-
ers have been adopted.

In tl;e recent installation made at Deer Islafd, in
accordance with plans by F, W. Dean, of Boston, a
number of horizontal return tubular boilers were re-
placed by those of the internally-fired type. Scotch
boilers were adopted, the combustion chambers beingp
made of steel plate with water spaces, and without
brickwork except in the bridge walls and around the
fire doors. All objectionable effect of the gases from
the sludge was thereby avoided. The compactness and
convenience of this type of boilers are shown by the
fact that they met the requirements where there was
insufficient room for vertical boilers, and where the
locomotive type could not be used because of lack of
space to remove and replace the tubes; while with
the Scotch type the tubes could be drawn within the
firing space of the boiler -house.—Municipal Journal
and Engineer.

— - - —— e ——.
Thermal Effects of the Singing Are.

La Rosa, after proving that the singing arc, when
the self-induction and tlie resistance of the derived
circuit are very small, consumes more energy and
emits more, light than the ordinary electric arc, was
led to suspect that the increase of luminous power
might be accompanied by a rise of temperature and
by thermal effects unattainable with the ordinary arc.
He tested this theory by attempting to fuse carbon in
the singing arc. A series of experiments conducted
with the greatest care and attention convinced him
that the particles of carbon were actually fused and,
consequently, that the temperature of a singing arc
producing the spark spectrum is higher than that of
the ordinary electric arc.

It is announced that Dr. Karl Bovallius has discov-
ered in British Guiana, mear the Brazilian frontier, 5
degrees north of the equator, a cataract as great as
Niagara. The cataract is on a tributary of the Ireng
River and has beemn named Chamberlain Fall. An-
other great cataract was discovered a few months ago
or the Hamilton River in Canada.
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@ orvrespondence.

AN ERROR CORRECTED.

To the Editor of the SCIENTIFIC AMERICAN:

Please allow me to call attention to an error which
occurred in the article of D. M. Morris in the number
of April 10th. In the paragraph beginning ‘“Assume
1 as a base with 114 as the sum of the other two sides,”
114 evidently is meant for 114, for 2/3 is not the re-
ciprocal of 114, but of 114, and 13/12 and 5/12 are not
parts of 11/4 but of 114.

But using 114 or 50/40 as the sum of the two sides,
the difference would be 32/40, and twice the greater
side would be 82/40 or the greater side 41/40, leaving
the other side 9/40. JAMES LYNCH.

Georgetown College, Washington, D. C.

B

STEERING OF SHIPS.

To the Editor of the SCIENTIFIC AMERICAN:

In reading the "article on the superiority of lock to
sea-level canal, in the issue of March 27th of your
valuable paper, I find a statement which may or may
not have any bearing on the point in question, viz.,
the easiness of navigating along long tangents, but
which conveys an idea as popular as it is erroneous.
The statement referred to is the following: “The ship
proceeds on a given course, until the lights or buoys
show her to be in range for the next course, when the
helm is put over and the ship’s head swung sharply
around.”

Now the fact is that in making a turn the ship’s
head is never swung around. It is the ship’s “tail,”
-or stern, which swings. The rudder when put at an
angle to the longitudinal axis of the ship will force
the stern of the ship to one side or another, thus ef-
fecting a turn. That lack of understanding of this
fact may have disastrous consequences, and that a
correct idea will be of value in narrow channels or in
danger of collision, is evident, and I remember two
events in which this fact played a most important part.

The one happened to two English battleships leaving
harbor and running parallel to each other with but a
narrow space between them. Outside of the harbor
lights order was given to separate at a sharp angle.
The captaitis turned their rudders in opposite direc-
tions, naturally thinking that in so doing the distance
between the ships would increase. .But what followed
was a collision; the sterns of the ships being forced
against each other. The case went to cdurt martial,
and the cause was fully explained.

The other event happened to a sailing vessel, steer-
ing say N. W. on a foggy day.” Suddenly the captain
saw a steamer coming out of the fog a little aft of
the middle of his ship on the larboard side. Now this
captain, instead of turning west or, as one should think,

away from the steamer, turned north. Calculating’

that in so doing the stern of his ship would move away
from or at least in the same direction as the steamer.
A collision followed, but not a very serious one; still,
the captain was accused of poor seamanship, but was
acquitted on explaining the principle on which he had
acted. - ALEXANDER KIELLAND.
Cashmere, Wash. ’

Radio=-active Propértles of ’Uranlul;n and Its Salis,
BY A. J. JARMAN.

Radium and uranium are obtained from the ‘same’

source, viz., uranite or pitchblende, the name urampm
being given to it by its discoverer, Klaproth, in 1789.
Both of these elements possess the property of radio-
activity, and both of them emit similar rays. Six
years have passed since the writer first mad? some
important tests relating to the effects of the rays
emitted by the metal uranium and some of its salts
upon the human body. These tests, which are being
continued at the present time, have .proved to be of
considerable value from a therapeutic Standpoint.

The rays that are emitted from uranium, and its
oxides in particular, have proved to be of such an
extraordinary character, that the following record can-
not fail to prove of interest in the line of scientific
research.

The yellow oxide of uranium is very effective, as
well as the cyanide and ferrocyanide. The cyanide of
uranium is insoluble in a solution of potassium cyanide
99 per cent pure even at boiling point, while the fer-
rocyanide is soluble in such a solution in a cold state.

The molybdate of uranium is a pale lemon-colored
plastic material, which turns green upon exposure to
white light.

Pieces.of tempered spring steel were taken and cut
into lengths, varying from two and a half inches and
half an inch wide to five and six inches, the ends be-
ing filed to a semicircular shape. These pieces of
steel were then strongly magnetized, and cleaned;
they were then submitted to the process of coating
with the uranium oxide by means of electrolysis, the
solution used being composed of equal parts by weight
of uranium chloride and ammonium chloride in dis-
tilled water at a temperature of 60 deg. Fahr. The
battery force employed consisted of two half-gallon
Bunsen cells, using a saturated solution of bichromate
of potassium in place of nitric acid. The outside con-
taining vessels were charged with common sulphuric
acid and water in the proportion of one part acid to
eight of water, with an amalgamated zinc cylinder
placed therein. The elements were then coupled in
series. A strip of steel or carbon was used as an
anode, and the steel strip as the cathode. In the
course of a few seconds a brass-like deposit took place,
due to the rapid formation of the yellow oxide of
uranium upon the surface of the steel strip. The strip

" application.

_fering.
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was then carefully rémoved, dipped in clean water, and
dried by holding it with a pair of pliers over an
ordinary gas jet. After a number of these strips are
prepared, they are wrapped tightly in tissue paper,
and pasted so as to retain the uranium oxide upon
the surface. They can then be sewn into a belt to
surround the body, made into any appliance to -be worn
upon the body, not necessarily in contact; they may
be worn over the underclothing, because the radio-
active rays are not impeded by woolen or cotton fab-
rics. In cases of lumbago, severe pain in the back,
and affections of the knees, where the blood circula-
tion is defective, the relief from pain, and the increase
of vitality in the body generally, is astonishing.

The following test has been put into operation many
times, to prove that there are active rays emitted from
the coated strips of steel:

Several 5 x 7 Lumiére Sigma sensitized photo-
graphic plates were placed in ordinary photographic
printing frames, glass side down, previously fitting a
double thickness of stout black paper in front of the
plate; then upon the sensitive surface (all operations
being performed under a double thickness of deep ruby
glass) several coated metal strips were placed, some
being crossed, and some in a straight line, then over
these was placed a piece of clean glass plate, then the
pad and back of the printing frame were adjusted, and
the whole was wrapped in several folds of black vel-
vet and placed in a well-made case, then locked, and
placed in a dark closet also locked, and allowed to
remain unmolested for a period of eighty to one hun-
dred hours, and afterward submitted for development
under deep ruby light, with the result that excellent
radiographic negatives were obtained in the course of
a minute or two. Upon fixing, washing, and drying,
prints could be made from them by any photographic
process. '

The impression made upon the plates by these radio-
active rays was clearly observed somewhat like a halo
surrounding the steel strips, while within this halo
a well-defined impression of the shape of the steel
strips was plainly seen: The radio-active rays emitted
from-uranium and its salts are much lower in intensity
than from radium, which makes them safer in their
It was owing to this effect that the
writer proposed about four years ago the name “radio-
pathic,” because it appeared to express effectively a
name for therapeutic use. Three years ago a physician
requested the writer to prepare a knee cap for _per-
sonal trial upon a Stlff knee from which he was suf-
It was not typlcal rheumatism. His knee be-
came so stiff at times that he could not bend it. The
knee cap was made, the physician used it, with the
result that the swelling decreased and the pain and
stiffness disappesred. No other remedy was used but
this simple radio-pathic appliance. Another case, in
this  instance what is known to medical men as
neuritis, & severe twitching of the right arm at the
lower part; an armlet and a body belt, prepared as
above, were made by request. After wearing the ap-
pliances for about one meonth, the distressing nervous
symptoms entirely disappeared, and at the end of one
year’s use of the appliance did not return.

In a case of abdominal tumor, the wearing of a body
belt six inches wide, fitted specially with the radio-
active strips, caused the stoppage of the growth in
eight months, causing a reduction in the girth of the
abdomen of four and @ half inches. When such an
appliance is worn around the body, it produces an ex-
traordinary energizing or vitalizing effect. Pains in
the back and loins are relieved by six hours’ use. Quite
unlike an electrical appliance, it is not necessary for
the elements to touch the body, since there is no
blistering effe(\:t liable to occur due to the intensity
of radium or its bromide when that is used.

Other bodies placed near these radio-pathic strips
are also affected by them. Photographic plates are
quickly affected, and become irreparably. fogged.
Further experiments at present under way with the
ferrocyanide of uranium bid fair to bring about some
unlooked-for results in the researches of radio-activity.

4O

Lunar Superstition and Potatoes.

After exhaustive experiments in potato planting, the
United States Department of Agriculture has to say
that, in season, one time is as good as another to put
potatoes in the ground.

Almost everyone, even if he were not reared in the
country, has heard of the idea about planting potatoes
in the dark of the moon. The field workers of the
Department of Agriculture have been investigating
the matter, and have found that seventy-five per cent
of the farmers of this alleged enlightened country
put in their crops and do a good many other things
about the farm governed solely by the moon’s phases.
Many farmers will tell you that if you plant potatoes
in the dark of the moon they will run to tubers, and
if in the light of the moon they will run to tops, and
crops are planted accordingly.

There is usually a basis in fact for any super-
stition; and the moon superstition is so deeply rooted,
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that a number of experts from the Department of
Agriculture, while going up and down and across the
land, have made it their business to study the ques-
tion, and see whether there might not be a germ of
truth or, at least, some reason for the general belief
that the moon’s phases have an effect on animal and
vegetable life. They have concluded after patient in-
vestigation that the moon myth is one of the com-
paratively few myths that date back to pure savagery,
and has absolutely not an atom of scientific founda-
tion on which to stand. The agricultural experiment
stations all over the country have been defying this
superstition for several years and raising just as good
crops when the moon was one way as when it was
the other. Therefore, once and for all, it is con-
clusively decided that there is nothing to the theory
that potatoes should be planted in the dark of the
moon.

All of this may not seem very serious investigation
for a great government to undertake, but thelwork
nevertheless has been interesting to the scientists, and
if they have succeeded in weaning a few from the old
superstitions about planting potatoes, they have been
well paid for their work.

Sodium Nitrite,

Sodium nitrite is very extensively employed in the
manufacture of “azo” dyes. The salt is produced by
various methods. Sodium nitrate (Chili saltpeter) is
converted into sodium nitrite by simple heating, but
this process is made almost impracticable by the simul-
taneous conversion of much of the nitrite into oxide.
The nitrate can also be reduced to the nitrite by the
action of lead, or of various sulphides and sulphites.
Sodium nitrite reduced by lead is a by-product of the
manufacture of litharge, into which the metallic lead
is oxidized in the process of reduction of the sodium
salt. Sodium nitrite is also produced by passing ni-
trous acid vapor into a solution of soda. Finally, ex-
periments have recently been made in the- producblon
of sodium nltrlte by the action of calcium nltrate upon
a mixture of godium sulphide and sulphlte The re-
action is as hfollow

“3Ca(NO;)? + Na,S + 2Na,S0, = 6NaNO, + 3CaSO;

_Calcinm Sodium -, Sodium _ Sodium Calcium’
nitrate, sulphide. ~ sulphite. nitrite. sulphate.

- Sulphur and caustic soda may be substituted for the
sodium sulphide and sulphlte The equation then be-

.

comes:
3Ca ( NO,)* + 28 -+ 6NaOH —
Calcium nitrate, +  Sulphur. -+ Soda.. =
.6NaNO, + 2CaSO, + Ca(OH), + 2H,0.
" Sodium Calcium : ;
mtnte. . . sulphate. + Lime. + Water.

- The "calcium’ sulphate precipitated spontaneously,
and the lime formed in the second reaction may be
precipitated by sulphuric or carbonic acid. On con-
centrating the liquid the sodium nitrite is obtained in
crystals.

OO

Benzoates in Butter.

Benzoate of soda or of potash is sometimes added to
butter as a preservative. The benzoate can be detected
by the following process: The butter is melted and
stirred with a hot saturated solution of lime. The
watery part of the mixture, after cooling, is drawn off,
acidulated with phosphoric acid, and shaken with half
its volume of ether, any tendency to emulsifying be-
ing corrected by adding a few drops of alcohol. The
ether is poured off and evaporated, and the residue is
allowed to dry in the air and is then gently heated
with sulphuric acid to 212 deg. F. or a little higher
for the purpose of dissolving the benzoic acid. The
cooled solution is mixed with about one-tenth its vol-
ume of fuming nitric acid, heated for a few seconds,
then cooled and mixed with two or three times its
volume of water. Saturated solution of sodium sul-
phite is then added gradually, with constant agitation,
until the evolution of yellow fumes ceases. Strong am-
monia is then poured on the solution. The presence
of benzoic acid is revealed by an orange-red coloration.

—_ -

A Berlin journal states that an international under-
standing is to be set on foot for supplying all the lead-
ing cities of the Continent with automobile kitchens
or open-air cooked food supplies. This will be a new
use for the automobile, and the vans will circulate
mainly in the lower quarters of the cities and in the
outlying districts. At a very moderate price they
will give a supply of cooked food. On the first trial
of the new system, the vehicles will be fitted with two
kinds of ranges or heaters, one of which will use a
gas flame and the other will be an electric heater.
Each automobile is mounted by two persons, one of
which is the driver and the sgcond the cook. The
latter will also act to sell the food when the vehicle is
stopped. In the front part of the car is mounted an
ice-chamber of large size which will contain the raw
meat principally, besides nom-alcoholic drinks. The
latter will be supplied as well as the food. It is stated
that the first trial of this novel system will be carried
out simultaneously at Berlin, Paris, and Moscow.
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TRICKS WITH SOAP BUBBLES.
BY PERCY COLLINS.

Probably most people are of the opinion that bub-
ble blowing is a purely childish pastime. But this is
a mistake. Soap bubbles may be conveniently em-
ployed to demonstrate certain physical laws. Take,
for example, the matter of surface tension. If we blow
a bubble upon the bowl of a clay pipe, and remove
the stem of the pipe from our mouth, the bubble slowly
collapses. This is because the curved outer and inner
layers of thin film, being at a tension, press upon the
interior air and drive it back through the stem of
the pipe. Again, if we blow two bubbles from two
pipes, and connect the stems of the latter by means
of a rubber tube, the smaller of the two bubbles will
collapse, while the larger will increase in size. The
explanation of this is that the bubble of smaller radius
has its surface layers more sharply curved, and there-
fore exerts a greater pressure on the air within than
does the larger bubble.

The writer, however, proposes to deal with soap
bubbles mainly as a means of entertainment, leaving
the reader (if he be so minded) to work out for him-
self their scientific possibilities. It may be said at
once that upon the solution used success in bubble
blowing entirely depends. The least elaborate for-
mula, good yellow soap properly combined with pure
water, is probably the best. Much depends, however,
upon the manner of mixing. Take a bowl of slightly
warm water, and rub in it a piece of good soap until
a strong lather is formed. Skim off every particle of
the lather, with a spoon, and proceed to test the solu-
tion. First blow a bubble about six inches in diam-
eter from the bowl of a pipe. Then dip your finger
into the soap solution, and attempt to thrust the
former into the center of the bubble.

collapse, the solution is ready for use. If it bursts

If it does not.
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Much depends upon the steadinest‘s of hand and eye.

A variation of this trick takes the form of a “poached
egg.” First, a large bubble is blown upon the sheet
of glass in the ordinary way; then a “pull” is taken
at one’s pipe or cigarette, the while the straw is re-
dipped, and the second bubble within the first is in-
flated with smoke instead of air. The result is a
beautiful white, solid-looking hemisphere within an-
other shining with rainbow colors.

A good deal of fun at a bubble party may be se-
cured by asking a novice to ‘place a bubble upon a
flower. He will make attempts, but without success.
Then the master of the ceremonies will do it with
ease, as his flower is first secretly smeared with soap
golution, which provides, so to speak, a “foothold” for
the bubble. Both smoke-filled and clear bubbles may
be used effectively; and a number of flowers of differ-
ent kinds may be adorned. If the solution be strong
and good, it is quite easy to make a dozen or more
“bubble flowers” before the first one bursts.

The wire ring may now be brought into play with
somewhat astonishing results. An ordinary hemi-
spherical bubble may be blown upon the sheet of glass,
and then drawn up with the ring to form a cylinder.
Of course, the ring must be first dipped in solution,
when it will be found to adhere tenaciously to the
outer surface of the bubble.

By blowing a bubble with the pipe, throwing it into
the air, and then catching it with two rings of soaped
wire, the bubble may be pulled into a barrel shape.

An elliptical bubble is made by first dipping a wire
ring into the solution, so that a film stretches across
the opening; then, with a straw, blowing a bubble up-
on this film. Two bubbles are actually formed in
close contact, the result resembling an old-fashioned
lens, as shown in the accompanying engraving.

Another very effective trick may be described as the
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The foregoing hints by no means exhaust the possi-
bilities of the art.

But pipes, funnels, straws—everything, in fine, that
a bubble is to be blown from, or is to touch—must be
thoroughly anointed. For if one tries to blow a bub-
ble from a dry pipe or funnel, or to transfer a bubble
when blown to a dry surface, that bubble will cer-
tainly burst. This fact need not be divulged at the
outset to onlookers. Indeed, a vast deal of fun may
be derived from the failures of novices to imitate the
tricks which the accomplished blower performs with
much ease.

Bubble parties have proved a great success. Their
nature should be indicated upon the cards of invita-
tion, and preparations made before the hour of meet-
ing. A large table is necessary; and should it have a
polished surface likely to be damaged by the soapy
water, a mackintosh sheet should be spread. Each
guest must be provided with a chair and the ma-
terials. Two or three glass funnels are sufficient and
these should be carefully tested, as the rim of each
must be quite true. A glass funnel enables one to
get the object in the center over which the bubble is
to be blown.

Pretty bowls and saucers, and dainty little orna-
ments, add greatly to the beauty of a’ bubble “set
piece,” such as some of those shown herewith. A
bubble may just as readily be blown in a dainty saucer
or other piece of china, by means of a funnel, as upon
a flat sheet of glass, while the result will be infinitely
superior. &

The Tanbark Oak of California,

As the supply of oak in the Eastern States is being
exhausted rapidly, the United States Forest Depart-
ment has entered upon a careful examination of the
tanbark oak of California, in which State it is esti-

Raising fannel to complete bubble over
object.

in the ordeal, more soap must be added until satis-
factory.

When once made, never disturb it. Many may
think that occasional stirring will render it more uni-
form in strength, and better, but this is a great mis-
take; and the amateur will soon find that any disturb-
ance of his solution will render tricks impossible that
are otherwise quite easy to perform.

For artistic blowing, a little apparatus will be neces-
sary. A straw or two, a clay pipe, one or two funnels
of different sizes, and a ring made by twisting a wire
round a bottle will be needed. Moisten thoroughly
with the solution every article just before it is brought
into use; and for this reason it is a good plan to keep
one’s straws standing in a half-filled jar or tumbler
of soap solution.

In a pretty trick, attempt to form a string of bubbles
—blowing one with the pipe, throwing it into the air,
blowing a second, catching the first upon it, and so
on until the chain collapses. With practice, a chain
of five or six, or even more, bubbles may be formed.
The trick has the advantage of demonstrating the
quality of the solution if this be in question, and it is
therefore a good one to commence with. Chain mak-
ing is by no means as simple as certain other tricks
which, at first sight, appear far more elaborate. For
instance, it is quite an easy matter to blow a number
of bubbles one inside the other. First pour a thin
film of solution upon a sheet of glass, then dip your
straw_and blow upon the glass a good-sized hemispheri-
cal bubble. Now dip' the straw again, thrust it boldly
through the side of the big bubble, and proceed to blow
a somewhat smaller bubble inside. Repeat the pro-
cess as often as possible, and a very pretty series of
iridescent hemispheres will be the result. An ac-
complished bubble blower will sometimes form a dozen
before the inevitable dissolution ends his triumph.

Blowing bubble over object by aid of
funnel.

TRICKS WITH SOAP BUBBLES.

opening and closing flower. A five-pointed corolla
should be cut out of rather thin white paper, mounted
with a pin point upon the cork of a small bottle, and
well smeared with soap solution. Upon this a good-
zized bubble is to be mounted. If the bubble does not
of itself pick up the rays of the corolla, they may be
quite easily adjusted as pictured. When these prep-
arations are complete, it is an easy matter to make
the flower open or close by thrusting Ithe straw into
the bubble, and either sucking out air, or blowing
it in.

‘We may wish to blow a bubble over a flower or any
other object. Begin by placing the flower upon the
sheet of soapy glass, or in a shallow saucer containing
a little solution. Over the flower put a funnel of suit-
able size, and start to blow gently down the tube, the
while you cautiously raise the funnel. Continue to
blow until a sufficiently large bubble is formed. Then
disengage it from the funnel by turning the latter
carefully at right angles, the finger being applied to
the opening - of the tube. To accomplish this feat
(shown in the illustration) calls for a little practice;
but the novice will generally succeed after three or
four attempts.

One may vary it by blowing a bubble over a small
statuette or ornament, previously preparing the same
by fixing a tiny circle of paper well damped with soap
solution upon its summit by means of an atom of cob-
bler’s wax. Then, upon this platform, a little smoke-
filled bubble may be blown, as shown in the photo-
graph,

A bubble may be blown over a little pinwheel, made
from paper, a smadll cork being used as a support.
The wheel may be set in rapid motion within the
bubble by a current of air blown through the ever-
useful straw, the bubble increasing in size as long as
the wheel is kept spinning.

Blowing a chain of
bubbles.

Apparatus for blowing
bubbles.

mated that there are a billion feet of tambark oak
standing 4nd available for commercial uses. Hitherto
the only use made of tanbark oak has been in tan-
ning, the felled tree, after the bark had been stripped
off, being cut into firewood. Experts believe that the
wood can be used for flooring, construction, interior
finish, and other purposes; and a systematic series of
experiments is now being made to determine whether
tanbark oak will be a satisfactory substitute for the
oak lumber of the Eastern States. Tanbark oak is
found from the southern part of Oregon to Monterey
County, California, but reaches its maturity and high-
est condition in Mendocino County, California.
_ >
Why is the Sea Salt?

Sea water contains about 31 per cent of sodium
chloride and other salts. The evaporation of all the
oceans would leave a mass of salt sufficient to cover
the entire globe to the depth of 200 feet, and equal
to the bulk, above sea level, of North and South Amer-
ica, or one-fourth that of the whole earth.

The theory that this enormous quantity of salt has
been dissolved from continental rocks, and carried
down to the sea by streams, is not tenable, because
the salts found in solution in river water contain 80
per cent of carbonate of lime and only 7 per cent of
chlorides, while common salt, or sodium chloride, oon-
stitutes 89 per cent of the salts of sea water. More-
over, the evaporation of inland seas which has taken
place in central Asia has left saline deposits very dif-
ferent in composition from the salts of the ocean.

It appears, therefore, that salinity must be regarded
as an original property of the ocean. Suess has ad-
vanced the theory that the salts now found in the sea
have been ejected by volcanoes in early stages of the
earth’s formation. Even now every eruption increases
the quantity of water vapor, carbonic acid, and com-
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pounds of chlorine and sulphur in the atmosphere,
and these substances ultimately find their way to
the ocean. After every eruption of Vesuvius the cra-
ter is covered with a gleaming white layer of common
salt, and the volcanoes of South America eject enor-
mous quantities of hydrochloric acid—estimated as 30
tons daily for the volcano of Puracé, in Colombia.
This volcanic activity, now restricted to a few
points of the earth’s surface, must have been general
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waters of the ocean -contain only 314 per cent of solids. resembles Russian and Californian, rather than Penn-
—Cosmos. sylvanian petroleum. It is composed chiefly of naph-
thalenes, with some hydrocarbons of the aromatic or

benzol series. Of the paraffin or fatty series (CnH,n
The rational production of petroleum is a new thing + 2) it contains only 1 or 2 per cent of the higher

in Japan. When the Japanese government recognized members, or solid paraffins. It contains 0.06 to 0.83
the wealth of the country in mineral oil it took the ° ‘per cent of sulphur, 0.3 to 1.8 per cent of oxygen, and
initiative in exploiting the deposits but regarded the 0.35 to 1.34 per cent of nitrogen. The composition of
aid of private capital as indispensable, so that to-day  Japanese petroleum is very variable, but it is usually

Japanese Petroleum,

Small statuette inside a hemisphere.

Smoke-inflated hemisphere inside rainbow-colored one. Flower shown after disengagement from funnel.

Bubble mounted on rays of flower.

Straw kept in solution ready for bubble blowing. Smoke bubble adorning a flower.

Hemisphere blown over
pinwheel.

VLal'ge bubble pierced for blowing a series of Many hemispheres may be formed before
smaller ones. dissolution.

Bubble adorning flower. A dozen An elliptical bubble made by aid Hemisphere drawn up with a ring Rays of flower closing in the

may be added.

in remote ages, before life appeared on the globe. The
gases confined within the thin solid crust burst their
bounds and found their way to the surface, bringing
with them the millions of tons of chlorides which we
find to-day in the oceans. Yet the transfer of these
millions of tons is a relatively insignificant change,
for on a terrestrial globe of a diameter equal to the
average height of man (661 inches), 1/16 inch would
represent the greatest depth of the ocean, and the

of wire ring. to form cylinder. bubble.
TRICKS WITH SOAP BUBBLES.

a large amount of American capital is invested in the assumed to yield about 50 per cent of lamp and fuel
Japanese petroleum industry. oil. The heavy crude petroleum has a density of 0.922

The oil is derived chiefly from the upper tertiary and a very dark color. It yields about one-third per
strata, though smaller quantities are found in di- cent of crude benzine, 19 per cent of crude kerosene,
luvial and alluvial strata. The oil occurs in shale and 26 per cent of heavy fuel oil, and 54 per cent of lubri-
sandstone, between impermeable strata and under pres- cating oil. Under a law passed in 1905 the right to
sures which cause many wells to spout with great vio- operate mines .or oil wells can be acquired only by
lence. The wells now worked are from 300 to 2,000 government officials, so that in future no foreigner can
feet deep. ' According to a Japanese authority the oil appear directly as an oil producer.



THE HEAVENS IN MAY.

BY HENRY NORRIS RUSSELL, PH.D.

OST of the finer constella-
tions lie in or near the
Milky Way; for example,
Orion, Canis Major, Lyra,
Cygnus, and Scorpio. But
there are a few exceptions,
and none of these is more
conspicuous than Ursa Ma-
jor.

Probably no group of stars
is famlhar to s0 many people as is the” Great Dip-
per, though this name- is, apparently an. . Americanism,
as it 1s almost unknown in England. It is at least
1ea11y descrlptlve. The group looks like a "dlpper,
with a badly. bent handle, to be sure, but still quite
serviceable. How the Dlpper forms part of the Bear
our -initial letter shows. The Dipper handle is *the
Bear’s tail; its bowl is in the creature’s body, while
a group of smaller stars about 20 deg. to the west-
ward marks the Bear’s head, and three pairs of nearly
equal stars, farther south, represent three of its four
paws.

Everyone knows that the “Pointers” at the front
of the Dipper bowl are almost exactly in line with the
Pole star; and many are
familiar with the remark-
able system of Mizar, the
star at the bend of the
handle.. It has a distant
conmipanion, Alcor, visible
with the naked .eye; -a
much ' closer one, which .
requires telescopic aid to
see it; and recent spectro-
scopic work shows that all
three of these stars are
really close pairs, with
periods of but a few days
or weeks. The stars B
and e are also spectro-
scopie binaries of inuch the
same 'sort. il

It is ‘clear that in the
Dipper we have a very re-
markable group of sta.ts,
and ‘their whole story is
not yet told.

Five of the seven stars,
those from g to ¢ inclu-
sive, are moving together
in the sky, all very nearly
parallel to the:line joining

the first to the last. The
remaining -two, at the
ends of the series, are.

moving in almost the. op-
posite direetion, both re-
ceding at almost the same
rate from a point in the
sky not far from Vega:

At the rate at -which
either of these groups of
stars is apparently mov-
ing, it would take it about
150,000 years to traverse
the distance between the
Pointers.

Referring to the map,
with these data in mind,
it is net hard to figure
out what the: Dipper
looked- like 100,000 years
ago, or how it will appear
as long hence. In.neither
case does the result bear much resemblance to the preés-
ent form,-though ‘the five central stars: are almost un-
changed in relationship. )

There is little doubt that these stars .are really mov-
ing together, llke the more numerous group in Taurus
discussed by Prof. Boss, of ‘which ‘weé:spoke a few
months ago.

Dr. Ludendorft of Potsdam, in a very recent paper
(from which many of the above data are taken).finds
that these stars are all receding from a common “radi-
ant point,” which lies ‘about -half ‘way between the
stars » Urse Majoris and Pollux. * (See map.)

Since these stars are apparently opening up—get-
ting farther apart—they must be approaching us. Spec-
troscopic observations show that this is really the case,
the velocity of approach varying from 7 to 10 miles
per second. From this rate, combined with the appar-
ent motion of the stars in the sky, it is possible to
find the distances of these stars, just as Boss did for
the group in Taurus.

It appears that these five stars—or rather, seven
for the two companions of Mizar belong to the group
—are all at about the same distance from us—between
90 and 100 light years, or about six million times the
sun’s distance. The distance from one end of the
group to the other is about four times the distance of

At 11 o’clock: Apr. 7.

At 1015 o’clock: Apr. 14.

At 10 o'clock: Apr. 22,
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Sirius from the sun, so that these stars, though evi-
dently belonging together in some fashion, are not
very near neighbors, even as the stars go.

The two other stars of the Dipper, though having no
relation with the five, are not improbably connected
with one another as the five are. Working on this
hypothes1s, Ludendorff finds that their distance is very
nearly the same- as that of the other group, so that
all seven stars of the Dipper are really about as near
one another as they seem to be. But, on account of
their very different direction of motion, these two
stars will in the lapse of ages separate from the five,
so that they-are only temporary neighbors—for a littié
matter of half a million years or so. AllL these. stars
are much brighter than the sun——-from thirty to-one
hundred- and twenty times ‘as bright” accordmg to
Ludendorff’s data.

The' most fascma.tmg feature of such researches is
the.power they give us to forecast the remote future.
One million years.hence, the five stars of the Dipper
will be nearer us than they are now, and brighter. if
they keep on shining the same as ever. Two million
years hence they will have begun to recede. By this
time the following ones in their motion will have
caught up with the leaders, so that all five will be
bunched together in a small region, perhaps not larger
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At 915 o’clock: April 30.

than ‘the present Dipper bowl. -
ther; they will grow fainter; (and ﬁve ‘million years
hence they will, even’ if of ‘the same- real brightness
as now, be hardly visible to unaided eyes like ours.
It is almost too bold for specnlation fo iollow them
farther.

The other constellatlons need not detain us long.
Below Ursa Major, .in: the north, are Ursa Minor and
Draco, with Cassmpela low on the horizon. In the
northwest also low, is Auriga. Orion has alplost set,
but Gemini hangs above his grave, and Procyon can
be seen, a little farther.to-the left. Leo is high in
the southwest. Below him, Hydra stretches its enor-
mous length.

Due southward, almost on the horizon, the Southern
Cross can be seen, but only from points as far south
as Florida.

Virgo is near the meridian, well up in the sky.
Scorpio is rising in the southeast.

Arcturus is high in the east. Corona and Hercules
are below him on the left, in line toward Vega, which
has just risen.

' THE PLANETS.

Mercury is evening star all through May, and is
well visible in the middle of the month—best about
the 20th, when he is apparently farthest from the

As they recede far-
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sun. At this time he is in Taurus, 25 deg. north of
the celestial equator, and does not set till 9 P. M, so
that the present elongation affords an exceptionally
good opportunity to see this innermost planet of our
system. §

Venus is just past inferior conjunction, behind the
sun, and is practically invisible all through the month,
though theoretically an evening star, setting less than
half an hour after sunset.

Mars is in quadrature, west of the sun, on the 13th,
and at this time rises about 1 A. M., and is due south
at six in the mornlng ‘He . is in. Aqua,rlus, a_long
wa ,from apy bright star, and is. the’ brlghtest object
in,th'e soixtheastern morning sk'y* though, nearly three
tlmes as.far away( and only one-tenth ag bright, as_he
will ‘be four months hence.-

Jupiter is almost opposite Mars in the heavens, and
is in quadrature on.the 27th, at which time he is due
gouth at.'6 P. M., and sets half an hoir after midnight.

Saturn is morning star in Pisces, rising about 3:15
A.M. in the middle of the month. Like Mars, he is
far from any bright star, and so is-easy to identify.

Uranus is in Sagittarius, and is observable in the
early. morning, best about 3 A.M., when he is near
the meridian.

Neptune, which is in Gemini, is so low in the west
at dark that he cannot be
well observed.

THE MOON.

The moon is full at 7
A.M. on: the 5th, in her
last quarter at 5 P. M. on
the 12th, new at 9 A. M.'on
the 19th and’in her first
quarter at'8 P.M. on’ the
26th. She is nearest ‘us
on the 16th, and farthest
away on-the 28th; her dis-
tance, and therefore  her
apparent diameter, vary-
ing about ten per cent.
She is in donjunction with
Uranus on the 10th, Mars
on the, 12th, Saturn on the
16th, - Venus on the 19th,
Mercury on the 21st, N p-
tune on the 22d, and Jupi-
ter on the. .26th. On,-the
evening of the 20th the
young moon and Mercury
will' be quite close to-
gether. This will be a
good time. for the movice
to maké sure * of the
planet.

Princeton Tniversity Ob-
servatory.

Alloys of Manganese.

An alloy of manganese
and copper, containing 30
per cent of manganese, is
obtamed by .fusing. the
metals together in a
graphlte crucible. Alloys
of manganese with zinc
‘and with tin are made in
the same manner, except
that the manganese is not
added until the other
metals have melted. The
manganese used in these
processes is reduced by
Goldsehmidt’s thermit
process;. It contains only
) 2 per cent of impurities
and no iron or carbon. ‘The addition of ‘manganese to
bronze and brass makes the alloy more homogeneous,
softer apd more malleable and ductile.. "The maximum
effect is given by 6 or 7 pér cent-of manganese, which
is added in the form of the rich alloys with copper-and
zinc: mentioned above. o

Manganese added to white metals in propottions of
34 to 14 per cent gives them the color of silyer in-
creages™their density and makes them eagier fo Work.
The grain of nickel castings is made ‘finer,-and: How
holes aré eliminated by the ad:dxtron of 2 per cept of
manganese. The copper-manganese alloy containing
30 per cent of manganese and free from iron may be
substituted with advantage for gzinc and nickel in
making aluminium alloys. From 4 to 6 per cent of
pure manganese is often added to the copper crossbars
of locomotive furnaces, where the presence of iron
would diminish the resistance to fire. -

Rapid Tanning with Formaldehyde.

Leather can be tanned very quickly with formai-
dehyde. A few hours’ immersion in a 40 per cent solu-
tion produces a tough, well-tanned leather, which may
be made more flexible by adding 5 or 6 per cent of
soda to the bath. Trioxymethylene may be substituted
for formaldehyde.

At 9 o’clock: May 7.
At 8145 o'clock: May 15.
At 8 o’clock: May 22.
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THE GREAT ICE JAM AT NIAGARA.
BY F. C. PERKINS,

The Niagara Falls and River, and the gorge through
which the latter flows, have presented many stramge
and fantastic sights im the spring of the year, when
the frosts of winter loosened their hold upon the
waters, and the accumulated ice of the winter passed
on its way down the river to Lake Omtario.

The present season has been no" exception, and has

Scientific American

time that the Niagara River bridges would be carried
away by the ice, which jammed into and far above
the piers or abutments. The Great Gorge electric rail-
way on the American side was buried 20 feet under
the ice, its pole line amd trolley wires wrecked, and
the tracks badly damaged. The extent of the damage
can hardly be estimated until the tracks are cleared
and the ice passes out of the river.

An ordinary ice bridge across the river, just below

339

was found contained a quantity of saltpeter, and this
caused the preservation of the material in question.
As one of these pieces shows Greek inscriptions and
designs in the style of vases dating from the time of
Pericles, it may safely. be assumed that it was brought
into the Crimea by Grecian colonists.

The continental museums possess only old Egyptian
and old Peruvian materials, as regards textiles dating
from periods before the advent of Christ; these were

“Maid of the Mist> and dock wrecked by the ice.

indeed surpassed all previous records in the amount
of ice that has accumulated below the Falls. The con-
ditions combining to produce the present stupendous
jam of ice in the Niagara Gorge were the high water
in the upper river carrying large quantities of ice over
the falls, and the heavy winds blowing up the Niagara
Gorge and holding the ice back in the lower river.
The vast quantities of ice which passed over the Falls
and through the Rapids and Whirlpool became wedged
against the banks and shoals at Lewiston, forming a
dam which raised the level of the water 40 or 50
feet above the normal and 20 to 25 feet higher than
ever before recorded, and piling the ice so high that
a person standing on the ice could touch the under
side of the Lewiston Bridge. The water rose so high
as to enter the windows and doors of the hydro-electric
power plant of the Ontario Power Company, completely
shutting down the machinery for several days. The
high-tension generators were partly submerged, and
although the damage to the plant was not permanent,
the electrical machinery was put out of commission,
so that the power service on the transmission lines
on the American as well as the Canadian side was for
a time discontinued. '

As soon as possible arrangements were ‘made for a

high-tension current supply from the other Canadian
power plants above the Falls for temporarily supplying
the Canadian power users; while on the American side
the 10,000-horse-power gas engine power plant of the
Lackawanna Steel Company was utilized for operating
the Buffalo and Hamburg Electric Railway, as well as

the Falls, is a wonderful attraction during those win-
ters which are severe enough to cause the ice to form
from the American side to the Canadian side. Never
before, however, has it been possible to cross the river
on the ice at the Rapids, as has been done during the
present ice jam.

Many buildings on the banks of the river were over-
turned by the ice as it passed down the river; and
the wreckage of the Niagara Gorge Electric Railway
at the Whirlpool Rapids and the Devil’'s Hole not far
from Lewiston was very severe. The worst damage
occurred at Lewiston and Queenstown, where many
buildings were destroyed, as well as the dock and
electric railway tracks.

Not only were the railway lines buried under the
ice and debris, but great havoc resulted along the
shores of the lower Niagara River for the entire dis-
tance from the Falls to Niagara-on-the-Lake. The

" docks at the mouth of the river at Lake Ontario and

Niagara-on-the-Lake were badly damaged, as were the
fishing shacks on the river banks.

Conditions finally became so serious that Federal
and State aid was requested, and after several at-
tempts to blow up the mass at the mouth of the river
with dynamite, the engineers succeeded in partially
loosening the jam.

An Ancient Piece of Embroidery.
BY ARTHUR H, J. KEANE, M.J.I. i
So far as is known, only one- piece of embroidery,

hailing from the old-time classic period of Grecian

Ice jam 50 feet high below the Falls,

also obtained, thanks to the preservative action of
saltpeter and the dryness of the tombs in which they
were found.

1f it be remembered that so far we have had to de-
pend upon literary descriptions, designs on vases, and
faint paintings on statues, for am idea of the textile
capabilities of the Greeks, the value of the present piece
of genuine embroidery cannot be overestimated, as it
shows us that the Greeks favored rhythmic lines,
graceful spirals, and curves in pottery and metal work,

“and also in the textile industry. The background con-

sists of a piece of fine claret-red material. The princi-
pal lines of the piece of embroidery, which is about
five and three-quarter inches broad, are connected with
the material by the chain stitch and overlap, and all
the stitches show a yellowish tint. The design was
graceful, artistic, and well conceived. Richly-designed
woven work was first introduced from India into
western lands by Alexander the Great, and the in-
dustry prospered in Alexandria to such an extent that,
one hundred years after Christ, Martial wrote that
Babylonian needlework (embroidery) had been con-
quered by the weaving shuttles on the Nile. Silk was
not available to the Grecian embroiderers, so they
embellished their work by means of gold dust, which
was caused to adhere to the materials by means of
varnish, and small gold spangles were also sewn on
to bridal and other festive garments.

O
O

A novelty which has come into use in a number of
British drafting-rooms is the employment of ‘“cross-

Great Gorge railway buried 15 to 20 feet under the ice.

for supplying the other power users of the Ontario
Power Company between Niagara Falls and Rochester.

The accompanying illustrations show the ice jam at

the Falls, and the river filled with millions of toms of
ice, which was piled 50 feet high on the Canadian
side below the falls, wrecking the well-known electric
inclined railway building.

The “Maid of the Mist” was carried high and dry,
and its dock completely wrecked. It was feared for a

- art, is now in existence;

THE GREAT ICE JAM AT NIAGARA.

it is to be found im the
‘“Eremitage” at St. Petersburg, where, so far, it has
attracted very little attention, as it consisted merely
of small pieces, from which it was difficult to form
any idea of a complete ornamental design. These
pieces were found in the Crimea near Kertsch, in the
Kuban district. Although usually all textile materials
molder away in the darkness and silence of the tomb,
in this case the vault or tomb in which the material

The ice jam at the plant of the Ontario Power Company.

section” tracing cloth for detail drawings. The trac-
ing cloth is ruled with vertical and horizontal lines
one-eighth of an inch apart, in the same manner as
ordinary cross-section sketching paper. It is claimed
that the use of this kind of tracing cloth is the source
of considerable saving in time, as it is easier to tet-
minate ‘lines at correct points and it makes it possi-
ble to draw simple details directly on the tracing cloth.,
—Machinery.
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able for the production of, W. F. Giles. 918,997 | Die and die mechanism, F. H. Richards. ... Insulated wires, implement for slitting the Tlaning machine cutter bar, W. C. Bund-

Alfalfa_reducing machine, L. ‘'W. Thompson. 919,090 | Die and die operating mechanism, F. Saycop of twin, W. J. & T. F. Court- o o | plar bl e it pe e g o1.281

1. 918,797 ChATAS « v e e vvenrien e 019,243 | o DY et e e , s , mglun 98"

ﬁgl(\;]sgrm(znxtpaar})sgg;alt)gft, C[I‘i)sslt;l] N&wamﬁl 919205 | Disinfecting and grease removing apparatus, Insu%)atmg bushmg for electrical service Planter, corn, H. H..Miller .. 919,051

Ant trap ND Ry . 918,523 combined, J. S. THULIAN. v vnnennnnn. 91 oxes, R. C. Cole ...................... 918,969 | Planter, potato, H. Haid ..... . 918,536

ASE ojedtor for ships'lj'ﬁoch'siéih. 1 919014 | Display rack, W. M. Wilmore.............. }nsu%at;ng machine, wire, F. D. Platter. 918,590 | Plate lifter, pie, H. L. Blue.............. 918,729

‘Ash pan, locomotive, C. Kristufek......... 919,029 | Displaying device, boot, shoe, ete., A nsulating ] F. L. Jobson ..... . 919,175 | Platen carriage attachment, A. Pentecost... 918,587
A D 3 hebull O W. Meinecke. .. 918,762 | Ditching machine, E. D. Young Insulator, B. A, Pond .....e.ovoeivennnnnn 918,905 | Platen driving mechanism, planer, J. H. B.

AtougmerJan n;]! gi;ger, . . Meinecke... 918,598 Door hanger, H. Fabian......... Internal combustion engine, L. G. Sabathe. 918,704 Bryan ......... oo, 918,652

wning, J. Rothe s Door hangery and track, H. L. & Internal combustion engine, H. H. White- Plow hitch, 8. Boyer ................ 919.121
ﬁ;lle hg;:r dvlsllsliéeguard Weari:'arker 3 Door lock, P. J. Pauly, Jr........ T 918 head ........... i, 919,103 | Plow, reversible disk, M. T. Freeman. 918,841
Bage crimping deviee, A. M. Bates 918,495 | Door opener, K. I. Bronson... H‘gﬁm];;nallgngd pl(:)ml%:led sheet S. M. Cooper 918 g;} glozvbstock! ClcER%m‘én ....... 919,296

y ’ D g . ard, O. W. Mims............ . 5 | Post box signa ingrich . 918.530
malng g G, B weironbers, 111 gt Bt obene, Mo M NI - froiag pactlg, G- 1° Kol Biact | o B macnt, Y. siaiss L ko
y » D. Sarason.......ccoeeieene Jig, G. B. ipley ............ , 0 ee Flower po
ggﬁhorsseesggsde haggte gilc ... 919,211 Bg:ﬁhzg‘llanl?zcg,neWGWH wFallnrég:'gton ...... Jolljlter and raker, combined, 918,967 | Potassium bitartratpe, purifying, M. F. Mar-

Baree st B . puion 1110 BREHG | Dt degim mndem sl 660 Ml |G Rowi s P gt e
s . 918,718 Fington .........ieiiiiiiiiiiiiiiiiine 1 SnStrIent  Tmenhans ’ aeer, G. B, . . 4
gglr?élteezcr'hgllgsgégnger,FG e et 91 8 Bmft}ng Instrument, J. Samsonoff. ey, lgstmment mechant 919,295 gg;a;grdg—sfseh.,lﬁ htD a. Reebs. 918,558

Batteries, electrolyte for primary, J. Wh it- rawing table, B. G Roberts.............. Kiln, C. A Wenborne ..000 0011111100 918,621 | Powder puff, P. E. DPage ... ;

, s . , C. A. Wenborne ....... , . E o 919.065
B comb SO Rankin . g%g'ggg Dredé;tez,] Etcv'pud .h‘r'a.‘f f""G W ng' 918,864 | KDeading machine, H, D. Barr. ... 918,494 | Press, Cp Bennfon ....o0. . 918.728
Bea:ing, %2te e deviee nd, 919171 | Drying and stretching frame, Knife switch handle, C. D. ?latt ........... 918,697 Pressure reducer, back, J. B. Ricketts.... 919.080

earing protecting y € s grave Label affixing mechanism, F. 0. Woodland. 918,811 | Pressure regulator, Iillebrard & Jack..... 919.013

gggﬁggs, ﬁﬂgﬁ §3§ ‘l)):llll EV.GigggEgrg glg,ggg Dust collect-oz:.x,”’l""ﬁoe -------------- %adder, e)%enﬁionMstep, E. M. Hoppe........ 18,553 | Printing bags, A. Bates .............. 918,497
s ’ agging, anuel .............0.00.. 919,198 [ Printing by the method known as photo-en-
Bed crib attachment, G. T. Spear.. 918,789 | Dyeing machine, C. J. McNamara........... 918,767 Lamp attachment, miner’s W. Tunnessen... 918,611 ing duci lief pl
Bed head rest, H. Kintz.......... .. 919,025 | Dynamite and other explosives, or Lamp bulbs, method and fus for t ' pross, J. W WAlltS . -oes plates for
' ’ neg Tl 918/991 detonating, Wells & Potts. .... .. 918,907 e and apparatus for tubu- press, J. W. Willis ...............0.0. 918,806
gg(llt‘-t}lg]l'l?:gndi’ngli‘.ag‘d ggégg?changing mechan- 8.9 gynal.;uo v;nttllator )? Ift chfCullo&xg 319203 I_aml;ﬁlr:l?('iricagbo(l}]ml{{ l%V. Pltner ........ g}g’?)'?g g:‘:ﬁggi nﬁggélsinfﬁkll)sgv zﬁtayhmlzﬁtes;l‘. ’ Raf 918.496

i . E. MarCy..ceceeereeteucannnnns 919,048 ar ring fastener, leberireun .. 919,041 ’ ’ . ’ b
Berr‘ysu;’teyl:: remg{vsell"cyw. b Ursehel: *? 918'933 | Egg carton or carrier, W. A. Schurmann... 918,601 Eg;ﬂipr?)(l’lcli‘et’FJ'LRbBiyme ....... 918,654 p ferty ... 918.595
Bicycle handle bar, G. H. Houck. ... 918,850 | Egg poacher, A, T. Woodside'........... .. 919.277 | Caltern bell tube, W. O, Bmbury oia | Frinting press throw-offs, actuating mechan- 4

; - 918,707 astic, B. Lauckner........... . , W. C. 9,146{  ism for, J. Springer .........c.e..iue.. K
g}ggseeg, ggﬁg%tr'gg, %V HS Sl\‘ig;?li%lel‘]rall.. : 9188; 05 | Eleetrie connector, J. T, Waish Eaith R.i Carfl’ B Aeenbran 918,506 | Printing processes, composition of mattcr
Y Y . S, Electrie co ller 1 | Late! rim, Augenbraun. . 918,49 for transfer, E. Pignone ..... . 918,903
Bit stock, C. B. Gilmore...............c.u. 919,156 Elect 10 o ‘tltmt 9‘,'1, e;}er check, J. Thomas... 919,080 1 Tgtay’ cup, J. Webster .......coeveueunnnn.. 919,098 | Projectile cap, L. D. de Lanne 918,560
Bitufmen frormthll)ltu(r?l']elﬁ{hearlnﬁ ore, means 018,629 Elggtgig czga-gl;llﬁe airdl\edé]:;tao{',dynamol‘ 18,8911 Tath machine attachment, diamond, H. TI. Projectile, capped, A. J. Soden. 9181923
Bitutnen from. bitumen-beating ore, Brocess | | oo W YOumg L. 1021 Launvgl’;tpaa"w'ﬁ"L;;rau's'ge; 315,101 | Propeller’ whee, reversible, H. . Periing.. 910,011
and apparatus for extracting, M. 1 , mo, t. 1). est. g Lead, treating anode slime from the elec- ’ Pump or mot t Poppenhus :
________________________________ 918,628 | Electric motor, L. F. Johnson............... 918,861 P otor,” rotary, Poppenhusen & Har-
Bloclgvgllgdlng bress, TLU6 Titaes Ll 918,712 | Electr ¢ regulator, M. Moskowltz . 918578 Levetrrotlzggts'o{fgimgvgvi?cfh %\I GH ]éetts... .. ng,GgZ P ringtotn ................................ 918,906
lock Dol i t e S H Har Flectric resistance unit or element, W. §. » M. Hoffmann...... 918,8 ump, rotary, M. Mortensen ... . 919,058
Bocrmztgor;a system, automatic, 918,539 Hada way, Jr 918,535 Eg]llltt ﬂi:tu(!ie, ext%gsmﬁ C. M. hl;itel +«.... 918,904 { Pump, siphon, W. L. Richards 919,079
.. y AR 4 g stan ammerschlag........ 918,850 | Pumping oil from petroleum wells, tus
§°“§ l()}ﬂ‘]?VhiteG 1lah Bur g%g’;gi Electric trah.s.xx'lls_slon o in.tell.lgence, L K,it_ 918,866 Lightning arrester or line disconnector, J. fl:)r,gK. E. Ehtl')mann ..... eapparau 919,142
B G R ¢t DNt | Dlectient distribation spstom, . X, Hirt oo oo | 1y W PUge oot L. 910060 | Punchif and eeleing idchine, A U
Bolt holder, F. D. Pierce......cccoovvuiannn 919 209 bayne ............ieiiieil. - 919,267 | Yiinotype machine, H. Drewell. .. 918,515 | Punching and riveting machine, J. R. French 918.842
Bolts, screws,ﬁetc , apparatus for turning, 018,632 g}gggg?;ﬁscﬂgmcﬂ:s% Ug b B g}gv%% Linotype machine, D. S. Kennedy.......... 919,024 | Rail anticreeping device, A. F. Treter 919.092
Boot b ent P aida 11 SIS E | Bievator Satety evice, & Linnemmaver.. .. $15.155 | Linoiybe machine copy folder, G K. Aayer. 918572 | Rail Joint, Merrite & Coburd..........  Sie3m
Bottle carrier, H. Junge............... 918,021 | Elevator safety device, J. Rukonen......... 918,917 mann ’ 919,131 | Rail milling and dressin hin 0
ol bl nursio G, U Maipass. 918565 Euglue See Internal combustion engme Loading apparains B 6 Ahlbrecnt 1000 y g g machine, oods &
Bgﬂ]g gonetl:eﬁllable g’.] Casaceis. P 919982 | Engine starting device, Dillon & Richardson. 918,976 Lgﬁk n%ap%)é"astiuxi‘psq(‘)}] C. Ahlbrecht . . g}g,g})g R 1Gil ])er S Rhermag T 918,634
- 3 s » D Son. , , H. . Simpson ...l , ail splice, .7. OMAS ...viuivennernnnn.s
gOWlll)ng ftlllley, J. P{ dSt%gda(l;‘.d.(.jh“ . g}g 8%2 Engill;endstsc;erwg connection, traction, Kirk- 918.865 Lock attachment combination, W. 0. John- Railwz?y draft rigging draw bar and yoke 918,793
0ox board, corrugate apin....... 918,964 |  land & White....................0nlin FLe s - 1o « W, 919,177 connection, J. F. O’Connor ............ 3
Box Astué’f atn];i planing and sizing machine, G. 918,604 Eﬂgiﬁgs steering ' mechanlsm, traction, S. S. Locking border, interchangeable, J. S. Voor- 019.004 Railway gate, E. M. Buchanm:n ......... . g}gggli
3113 8 8 + WA ,604 1 0 ROBE ceveiihietieiiiiiriniiiiiiieiine. T 19,0 Railwa, ate, automatic, B. L., Hancock. 919,1
gr;lkke shge,tﬂVV. 0. St!lll‘(lii TUE e .. g}gg?g Eggg]’gp“gsfg&vm% %mEryCOleman [.ocotmi)tlve spring and equallzer system, elec- Railwa? %&ll sectional, C. Allmona...?. 913,623
rick an e, enameled, J. H. Jackson.... €19, s 3 oA WIODEY.eeenne s ric, W. E. Woodard ................... 918,810 | Railwa, rails, device for preventin
gric}h v}n-eFmg Fl; B. Dunn............ 3}3’329 ggﬁrischage’f- L%WPi ------- Locogn;)tlv%sﬁrlng&a% e%ua‘lilzer ry Smith pPg ......... 918,603

rus. uchanan...... . , O A LOWry...oo.oen. ... ric, Dalton oodard . 918,828 | Railwa, ‘safet 1i 5 t
gmihtag F]; ‘{VI Le;lerer . g]lg’égé EI‘::ll;ric beetlilx:l‘%ié:;achi.ne, H. Gray.. Eoom, E;.t Lh Waghtéer ....... 918,801 ;‘oryJ C. M A app..ax'l.ceo“ao omatlcstop 918,887

ucke’ arston .. 3 o ZTICC. el oom attachment, S. Kendrick ............ 919,023 | Railway si; nalln device, 8. H. Harring-
gucﬁetts exca:vatl;lig, A.t E. Holeom. . 918,552 Il:::;!]l, bbll)%?':’r FAF;I‘LR}IIISJS- . Iioom ta:(lfl up lmcchgnlsmiy T. Nevin, reissfuc. 12,944 ton J .. gg i, l g 918,540

, automatic cate 0 y A . Noe.............. 3 i .

"for dredge, Hahn & Mager...... .- 919,003 | Fare collecting box, H. W. Charlton. OO Belavance .o e for R““‘”‘:"'ﬁéfﬁ%‘g‘?& ofcn stenal TERt 10 8 g18.541
Buckle, W. A. Holden........... .... 919,169 Fastening, concealed, E. A. Faller Lubricant cups, cap for, G. W. Bowen.. Railway spike, A. McLellan ............... 919,062
Building block, A. White....ceccvvviieinnn. 919,272 F:aucet, J. C. H. Voelcker...... Lubricant distributer, N. McKee....... .. Railwav switch and' signal apparatus, H. C.
Burgv‘trir alarm and signal system, G. M. Faucef attachment, W. A. Spea Magnet, field, Behrend......oouu.... 918,499 WIIHAMS o oviviineninninneeneenneennnnn 919,275
Butt 1} W Sebes T . gig,g{gg gﬁggebh ;eet{, IF;-arF‘J_.ie?rueckner ----- Magﬁeéth r:;tlfiucmre’ revolving field, B. A. 018.498 %agway :le, Jl tHot}mx(ljg ...... v .. 818.554

utton, J. . s , A. barrles..... preecaeeeeeeeen 918,088 Behrend ... ...l s ailway tie plate, J. onnor, et al, . 919,133
lgugon J. J. CbalrmoéiyA Bhi .. B%Q,ggggggg glgfélr&lg‘slghell‘j- ?'Pl:lt‘éggrds. Malli bag receivll}]g and delivering mechan- 0188 Rake machine, E. G. Bartlett.............. 918,816

utton, separable, NNey..oevenenns , , J. sm, () 11 18, X .
Buttons toptabrlc, attachxlngl,{ BKT Leveque. Qig,ggg ?ieﬁﬁeg t;ngatﬁAs Harﬁﬂ-s-céé;c-é %ag box h:lnoney golder, Fi Spenner........ 919,02% %ﬁiﬁ?“nﬂgﬁgghéﬁ'éigeg, machng C Ml‘ I oore g}gggg

1 1 . rope, na B s .. < t deli , C. N .

Cake and"pre Pox, @ W, Femon..‘?‘?... Tl 918,742 | Filter, N. G. GOFeU.:-. ... -.. o Harrll s e e APPATAS g a1 | N R L o s ot “$i "¢ 919.182
Calculating machine, J. C. McLeland. . 918'766 | Filters, packing, G. Knock Mail collecting and delivering apparatus, W. Recording mechanism, C. E. 'W. Gardner.... 918.529
Can opener, G. H. Garnete.cee.ceeeeeeeeen. 919,151 , Filtering mechanism, G. H. Hathaway 918,674 A. LOOMUS +vvvunnnnseemnnneeeeenennnnn 19,290 [ Reel, A. V. Lindquist ......... LUl 919,042
Cans, hermeltlcally fﬁcurhég ggveés %1; drawn 918,619 g{ll_léslaogimaonvderwﬁl E‘A 1sb. Cay .. d g}g%‘éi %ail slot aéat&l;],t alutoimatiﬁ, Ié l\% tRohihson. g%g,ggé %efrlgeragor, C. Doering, Jr. . 918,977

or seamless sardine, G. W. Weber...... K WO B anure an r loader, . N eterson.... , cofrigerator, E. A. Kroenke 919,030
Cane, bfallogn, I\F/I‘ éo C{eq;xie .......... g%g,gﬁ» ?‘};ghklilg?alfrcoglggg‘tﬁm’g getl?gte Clair. 8%2’3?3 Marl;ing Hwiigl i}netalllc leaf, insulated tool 018833 Relag 1devlct-‘: for electric circuits, C. A.

X s, nstantin . . n o 5 or, H. A. EVery ......cccvvviinvennnenn 833 | ‘Palmgren ......oeeeeeeiiieinaenn .. K
821“) ho[llsger;'t railway, T. A. Gol . 918,736 ! Flat iron heater, J. J. McCarthy..... 919,060 | Match safe, E. L. %enney . 918,927 Renovzg)ltgrepnneumatic, A g}g'ggg
Car coupling, F. Mikeal. 918,764 | Floor scraping machine, R. S. La Rue. 919,037 | Measuring apparatus, bin, J. S. 919,139 | Resistancé unit, H. E. Heath .. . 918,547
Car coupling, J. Stankus 918,792 | Flower pot, combination, W. W. Lewts 918,563 | Measuring apparatus, whey, D. Gra 918,667 | Reversing furnace, regenerative,, .

Car coupling and bumper, J. Nagy. 918,580 | Fluid motor, elastic, C. J. Lake 919,289 | Measuring device, rotary, S. Irino.. 919,016 KDOXK tvveiieinennnneneennneennennneenns 919,185

Car'fdmdnp JSW BL Ch 1,,...t...1 gig,%;’ glvlrdgapet Nbl L'AF()%N g%g,(ll‘lig %\&P?Sill'%lg %evll)ce, v%atelx; FFalxralI & Coo g%g 333 }Iﬁge barrei} construction, A. J. Aubrey. 918.491
Car fender, rys er, et a s | Folding table, umme .. . . B eta OUN¢ 0X, ora ........... e, recoil loading, P. Mauser............

Car fender, G. R. Watson......... . 919,097 | Food, stock, D. McCall..........ccoivuiunns 919,059 | Metal expanding machine, cut and corru- Rivet setting machfne, M. W. Wilkins \

Car fender, street, Lovass & Ganz. .. 919,046 Fountain and aquarium, combined, R. Glaser 919,157 %atc , Ho Hill .....oiiiiiieninnne, 919,166 | Road bed equipment,- Kneedler & MecGarr.. 919,183
Car lining, box, C. H. Clark...... . 918,965 ! Frame construction, E. G. Budd 18,959 | Metal from ore, extracting, C. G. Collins... 919,129 ]| Road float, F. L. Gaines .........cc.c.ue... 3
.Car step, L. Yeager, Jr.........c..o0uuunnn 919,278 | Fuel economizer, F. W. Conmey. . Metal, reducing, lackmore......... 918,950 | Road sm-faee, forming, T. Aitken .....

Cars, device for resisting swinﬁin%‘, move— Funnel, C. R. Barney........c..cceeeueooensn Metals acid proof tank for the electrolytic Roasting furnace, J. E. Greenawalt ..

ments of suspended railway, t 919,268 Furnace, L. L. Knox..... 919,027, 919,186 to refini ing of, A. G. Betts................ 918,649 | Roasting furnace, W. L. Loveland ........
Carbonating apparatus, E. Marek........ 9}% gg; BIfurnace ﬂueﬁiust, utlllzilr;g, T. l\li Phiilipst. 919,073 Metallic reinforces, wire tie for, D. A. Wed- o1 Rock breaker, subaqueous, R. H. Coffey.

Carbureter, C. B. Sturges........ . . | Furnace walls, means for cooling o el more ... i i e e, 9,099 | Rod bending tool, J. C. Newlin ............
Caretaker, coin freed, P. Funke. 918,663\ KDIOK s s e e e eeemeem e e eeneaen 919,190 Milk COOliDg and preserving apparatus, J. Rural delivery box signal, B. Oliver.......
Cartridge pocket, W. C. Fisher..... 918,837 ' Furnaces, air and gas port for open hearth, E. JohnSton ......ccviiunnennennannnan 918,862 | Sad iron socket support, electric, M. Gris-
Cartridge shell machine, S. Rousseau. 919,247 ! Carney & MCEDtee......ooveiuennennenns Milk, treating, J. L. Goucher.............. 918,531 £6) 16 PR 5 i

Caster brake, W. F. Young................. 918,636 Furnaces, protecting, A. W. Allen. .. Mines, transporting apparatus for, A, ‘E. Saddle for cart harness, N. Graziano . X
Castings, device for making, H. M. David- Furniture, H. J.  Montgomery........... L4 1 918,661 ) Sash cord holder, F. A. Saunders.......... 918,

SOI +evvennrnnnssesnannasasesscs . 919,136 Furniture, knockdown, A. G. Seydewitz..... 919, Mining, hewiﬂg apparatus for open air, E. Saw straining mechanism, C. E. Cleveland.. 919.128
Catch basin cover, Johnson & Mills. . . 918,860 Galvanic cell, W. L. "Helm . vverennerecees 919,010 SChOW . .viiiiiiernnnniiinneeeeennnns 919,105 | Scale, weighing, M. Schwartz 918,777
Cells, manufacture of sensitive, P. Ri . 919,078 Galvanic cell, carbon consumlng, E W. Mirrors to window panes, means for attach- Scales, saddle block for, J. A. 8.9
Cement sectional - conduit, reinforced, Keenan Jungner .............. . 919,022 . ing, C. A. Austin .............oiiann 918,724 | Screw cutter, A. R. Welsz .

& TObIN ..vvvrrenraonennenoannnnenanaas 918,678 Game hoard. W. 18,799 | Mixing machine, T. M. Phillips .. 919,074 | Seal, L. V. Mather ...

Centrifugal separator, Preston & Duffie..... 918,592 Game board, Flint ‘& Fanshaw. 919,148 | Moisture and of -chemical agents, render- Secondary battery, E. &
Cesspool, sectional, Menton & Wiechmaun . 919,200 Gas burner, incandescent, K. Kuppers. . 918,753 ing material of any kind proof against Seines, means for securlng the’ selvage llnes
Chair, A. SANAEIrS.«ceterreeenesrennaeanannn 918,706 Gas burner safety cock, M. Jakobson....... 919,019 the action of, A. Kronstein............. 919,031 of, A. Yancey ..........cceireinniinn.. 919,108
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Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP, CATALOGUE FREE
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0.
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$54.00 per day
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it. Makes 6 finished button photograpbs a
minute. Price of Camera-Scope, with sup-
plies for rnaking 300 pictures (encugh to
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Extrabuttons §1 per hundred; extraframes
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Name given to a booklet of 288
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Montgomery & Co., 105-107 Fulton Street, New York City
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Wind. By S. P. LANGLEY. A painstaking discussion
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cents each, by mail. Munn & (ompany, 361 Broadway
New York City, and all newsdealers.

and BUSINESS

Incorporate =

Laws the most liberal. Expensethe least. Hold meetings, transact
business anywhere. Blanks, By-Laws ana forms for making stock
full-paid for cash, property or services, free. President Stoddard,
FORMER SECRETARY OF ARIZONA, resident agent for
many thousand companies. Reference: Any bank in Arizona

STODDARD INCORPORATING COMPANY, Box 8000
PHOENIX, ARIZONA

Palmer Motors
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Cylinder. Stationary and Marine. One
I:I to Twenty H. P. Catalogue FREE.
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BARKER MOTORS
Reliable.~1% to 10 H. P--Economical

Their perfect operation and reli-
ability are due to common sense
mechanicalideasand good construc-
tion, While low in price, they are
made of best mamna{)s with careful
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C. L.BARKER. NORWALK, CONN.

INTERNATIONAL EXHIBITION
celebrating the

Centenary of Independence of Argentina
to be held May to November of 1910
Exceptional opportunity for American Manufacturers.
articulars to be had from Argentine consuls.
CASCO, ODELL BRZ THERS & ((OMPANY
Importers. Manufacturers’ Agents
2050 Paseo de Julio 2054, Buenos Aires, Argentina

Offer to look after exhibits and sale of same.
Quote prices and discounts.

Gas, Gasoline and
O1l Engines

Including Producer Gas Plants
By GARDNER D. HISCOX, M.E.

Sixteenth Edition, Revised, Enlarged and Reset.
Size 6% x 9% inches. 442 pages. 351
illustrations. Price $2.50 postpaid

HIS new revised and enlarged edition is a com-
lete, comprehensive and thoroughly up-to-
ate work, treating fully on the construction,

installation, operation and maintenance of
gas, gasoline, kerosene and crude petroleum engines.
It treats on the theory of gas, gasoline and oil
engines as designed and manufactured in the
United States, for stationary, marine and vehicle
power, together with their care and running.
“Electric ignition by induction coil and jump spark
are fully explained and illustrated. Valuable in-
formation on the testing for economy and power
and the erection of power plants is also included.
The special information on producer and suction
gases cannot fail to prove of value to all interested
in the generation of producer gas and its utilization
in gas engines. A list of the leading gas and oil
engine manufacturers in the United States and
Canada. with their addresses, is included, as well as
a list of United States patents issued on gas, gaso-
line and oil engines and their adjuncts
to date,

MUNN & COMPANY, Publishers
361 Broadway, New York

Your PATENTS

Send catalogs.

rom 1875

Seining apparatus, A. Yancey...... 919,107,
Sewing machine bemstitching attachment, W.
JODNNSON -1 el s e slols ol s stelslolelslole) o Folal el 918,750
Sewing machine thread guide, S. P. Poulsen. 919,210
Sewing macbhines mantle,

S. Cobn . 918,735
Shade adjuster, 3 . 918,872
Shade and curtain fixture, Palmer... 918,692
Shade bracket, adjustable, J. M. Hamilton.. 918,849
Sharpening device, M. L. Hawks 9
Sharpening device, J. M. Michaelson

919,109

©
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o
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Shears, J. J. Alvord .........c...... . 918,942
Sheet metal package, W. L. Goodhue........ 918,998
Ships’ bottoms, apparatus for cleaning, F.

Kloecking 5 . 918,751
Ships’ hulls, 5

Morten ......... . 918,890
Shoe calk, M. M. Schaney .. . 919,082
Shoe cleaner, F. W. Zenke ... . 919,111
Shoe fastener, O. Mauersberger .. . 918,571
Shoe rough rounded, D. H. Hadsell........ 918,847
Shoe strap cutting and folding machine )

125 B0 9 50008 M0 00000 a00630060a000 . 918.958

Shoe stretcher, O. E. Stone .....
Shotgun choke attachment, O. B.
Shoulder brace W. M. Gamble..

918,087
918,784
918,664

Sno

Shoulder brace, L. C. Accola ..... . 918,940
Show case lighting attachment, T. Clark. 918,966
Shunt motor, alternating current, M. C. A. 4
Latour .....ov.o.. ..., s aes swte s s 918,561
Shutter, rolling, J. G. Wilson 5 .. 918,719
Shuttle for holding shells, H. A. Stillwell.. 918,606
Sign, G. E. Moray ....... oie sl elslele e c[eYi alelo ole e DIISTSSS!
Signal. See Post hox signal.
Signal flag holder, train. B. Willbide. 918,626

Signal system, J. L. Hall .. 918,848

Silver from its ores, ext 5

Pryor ......... i eieeieaeeieea 918,908
Skate, roller, E. F. Mees . 918,575
Skylight, J. J. Maier 918,876
Slag from iron furnaces for fertilizing pu

poses, machine for reducing, M.

Northbrooke . ... oo cvaisiosse ofs s .... 918,768
Sliver lap machine, Harrop & Farrell....... 919,008

Small arm breech mechanism, H. Borchardt
Smelting furnace, electric, H. C. Harrison..
Smelting zinc ores, A. G. Betts
Smoke consumer, R. J. W. Dwinnell.
Smoker’s article, J. H. Thomas .....

918,518
918,928

918,705

Soap or mixtures containing soap, manufac-

ture of, Samuel & Lockwood..........
Sole plate and means for fastening it to the

foot of the wearer, non-slipping, R. E.

BlackIGekl . oicsololelol TTTEF. - ol s sleke » oo .. 919,118
Sole pressing machine, B. F. Mayo ..... .. 918,573
Solids from liquids, apparatus for separat-

ing, F. E. & A. S. Elmore........... ... 919,144
Solution and precipitation processes, appa-

ratus for use in, W. Hommel .......... 918,749
Sound reproducing apparatus, J. Noll. 919,293
Spark arrester, D. M. Ryan ........ 918,703
Spark plug, F. Bartl ............ 918,726
Spark plug, J. W. Brown, Jr.... .. 919,123
Spark plug, T. Winestock .. 919,276
Speed mechanism, variable, H. W. Schatz.. 918,773
Sprayer, H. M. Cramer ................ .. 91RR1Y
Stamp, dating, A. D. Joslin... 918,535
Stamp, time, G. E. Perry ... 918,02
Stanchion, cattle, C. Norlie .. 918,582
Starch, treating, F. Supf ............ 918,925
Steam pressure gage, G. C. Ostermann 918,960
Stone saw, A. W. Livingston ...... . 918,874

Stone sawing machine, A. W.
919,194, 919,195

Stop motion mechanism, thread controlled,
CHC Wihitcher .. .. . FW. .. ... BT 918,803
918,832

Stm‘:\ée l)‘mtery, E. C. & M. Ekstromer....

Stove, cooking, H. S. Cleveland.... 918,734, 918,826
Stove, electrically operated, Hertzberg &

Wohl ........ 00000 00R000000000G000006000 918,747
Stove, heating, E. R. Cahonne eeeee... 918,823
Stovepipe coupling, E. C. Ramsey ........ 919,213
Strap fastener, W. H. Davidscn.... 918,829
Street sweeper, G. Remnsnider ..... 918,910
Street sweeping machine, W. Seymou .. 918,602
Stretcher, ¥. L. Goddard ........... 919,159

Strip serving device, E. L. Brownson
Surgical needle, Drake & Dodd ...
Surgical needle holder, C. 0. Gause.
Surveying instrument lateral adjuster,

XT3 O o SPTELITE o o OIS X 918,817
Swingletree, W. E. Forwood . 918,840
Switch, A. E. Squyars ....... . 919,261
Switch rod, H. M. Mitchell ......... . 919,056
Switeh starter, multiple. T. E. Bamtmm..... 918,493
Switeh starter, multiple, L. I. Tatnm.

918,608, 918,609
Switechboard, A. L. Goldschmidt . . 918,845

Switchboard panel construction, A.
Switebboard signal. O. M. ILeicbh .

Swivel coupling, M. H. Hart..... . 918542

Table leg fastener. H. S. Gingrich .... . 918,665
Table lock, pedestal extension, J. A, Bar-
brake .....iiiiiiiiinreccircinnnnesss.s 918725
Tank banger, closet, P. M. Nevius ......... 919,204
Telegraph receiver, wireless, W. M. Way.... 918,618
Telegraph system antenna, wireless, C. D.
BabCoCk® otoleh o S0, o o e oresdleleiarens s e Teeio o 0 919,115

Telephone apparatus, C. Adams-Randall.... 919,113

Telephone exchange system, E. Land, re-

issue ........ N . Lo om0 eeee. 12,943
Telephone system, R. H. Manson .. . 918,566
Telephone system, C. F. Bradburn ... . 918,955
Telephony, Hastings & Matbheny ..... . 918,852
Telescope, double, A. Konig .... . 918,752
Testing macbine, W. W. Duncan. . 919,140
Theophyllin compound, R. Gruter.... ... 919,161
Thermostat controlled heater, J. F. Williams 918,804
Thread or yarn lubricating device, F. C.

Scholler ..... . . 918,776
Tile making machine, H. 918,855
Tire, N. Macbeth 918,684
Tire, Gostlin & Mueller 5 918.848
Tire inner tube, pneumatic, M. Culmore.... 919,135
Tire, rubber vehicle, C. O. Henderson.. . 918,550
Tire, vehicle, D. P. Boyd ................ 918,820
Tires, portable annaratus and process for

vulcanized repairs of pneumatic, E. .An-

Selmip .. SR e el T e e 918,943
Tobacco bhox

it 3 : 918,519
Tobacco, etc., sheet metal pock for,

F. Eberhart .....ccceieeiiicecennncoaans 918.520
Tobacco stripper, F. Salomon 919,297
Tool, compound, . Hansen 91R8.672
Tool, electrically heated, Hertzberg & Wohl. 918,748
Tool, individual intrenching or prospector’s,

E. T [Conley .. PRRrrry- - coccoecorcnsacas 919.132
Tool, pneumatic, W. Wheeler, reissue 12,945
Tool, wire fence, S. Guth .... 918,670
Tooth bender. J. D. Ge Bot 919,153
Top, gyroscopic, M. L. Haw 918,545
Track board support. G. C. oa . 919,119
Train position indicator, O. Halvorsen..... 918,537
Trap. See Ant trap.

Trap. H. Barber . 919,116
Trolley, J. B. Pbhillips ..... .. 918,696
Trolley barp, L. J. Tetlow ..... 919.263
Trolley wire suspender, J. Mayer
Trousers, F. H. Spragve .......

Truck, B. B. Bowers ...
Truck, car, W. E. Woodard
Truck frame, safety, F. B. E t
Trucks. bag bolding attachment

Scheffen]l. . b B el
Trunk fastener, R. (. Rangnow
Trunk lock, H. N. Drucker ...... . 918,662
Trunk tray bolder, (). Rangnow c... 919,076
Trunking system, intercommunicating, E. R.

Corwin ................. . . 918,660
Tube flange, J. R. Tanner 918,926
Tube molding machine, F. a 918,880
Tubing, B. T. Greenfield ..... . 919,001
Tuning peg for stringed .

Haubner 918.543
Tunnel ventilating device, II. Constable.... 918,510
Turbine and internal combustion motor en-

gine, combined., J. Hutchings..... ceee.. 919074
Turbine, elastic fluid, B. Ljungstrom . 919.196

g 918,521

919,251
919,077

Turbine, internal combustion. . Krause... 918.679
Turbines, regulation of. R. Schulz..... . 919,253
Turpentire and resinous matter from resin-
ous wood, apparatus for use in extract-
ing, G. B. Frankforter ........ . o ol 918,989
Turpentine and resinous matter from wood,
extracting. G. B. Frankforter........... 918,999
Type bar, F. H. Ricbhards ..... 5000 .. 919,242
Type bar blanks, manufacture of, F. H.
RICDAEAS] oroeie v oo vvonse s cioioimie e s eas e .. 919,236
Type bar machine, F. H. Richards,
919,227, 919,229, 919.240
Type bar movement, C. Spiro . . 918,790
Type bar, wrought metal, F. H. Richa .. 919,239
Type bars, making, F. H. Richards.919,222, 919,238

STYLE
NEATNESS
COMFORT l

THE IMPROVED

“37 The Name is stamped
on every loop— Be sure it’s

there W

THE,
CUSHION
BUTTON

CLASP

LIES FLAT TO THE LEG—
NEVER SLIPS, TEARS, NOR
UNFASTENS

Worn All Over The World

Sample pair, Silk 50c., Cotton
25c. Mailed on receipt of
price.

_GEORGE FROST CO.
7 Boston, Mass,

INSIST ON HAVING THE GENUINE
REFUSE ALL SUBSTITUTES “ummuall

Start your Gas Engine with the

Motsinger Auto-Sparker
and run it without the aid of
ii batteries. Notacheap magneto
but the original high grade

A7/ speed controlled_friction
driven dynamo. Perfectly
insulated,‘‘waterand dust
proof.”” Fully Guaranteed
Operates “"make & break’
>E and"jump spark.” Charges
&& all storage batteries for igni-
tion and lighting on a emall

scale, perfectly with our special switch board in the
circuit. Ten years actual service with over 36,000
Auto-sparkers in operation to testify to its merit.

MOTSINGER DEVICE MFG. CO.
14 Main St., Pendleton, Ind., US A

l

)

Distillate or

Kerosene st

used in the same BuBrie Eugine without al-
teration—a pint of kerosen: per horse power
keeps you going full speed for an hour.
There’s more power in kerosene or

1 Cylinder—
4,6 & 9H.P.

distillate. It’s vastly cheaper. No fuel can 2 Cylinder—
escupe to cause odor or muss. 8,12,18H.P.
DuBrie BN
18 & 27 H.P.

Marine Motors

start easlly, give perfect serviee and save 215
to $20 a season in tuel. They cost but little
more than a gasoline motor and far less than
other kerosene motoers. Buy a DuBrie, use the
fuel you like bestand be SAFE. Our catalog
gives all details.gyask for it.

Special Proposition for Agents

DU BRIE MOTOR CO.
421 Cuoin St. Detroit, Mich.

**“HOW TO REMEMBER’*

nt Free to Readers of this Publication

Youare no greater In

your memory. FEasy, inexpensive. ln-

creases income: gives ready memory for

R faces, names, business details. studies, con-

versation; develops will, public spzaking, personality,
Send today for Free Booklet. Address

DICKSON MEMORY S8CHOOL, 700 Auditorium Bldg., Chicage

DANDRUFF meons BALDNESS

Youcan permanently cure dandruff, prevent baldness
aud falling hair by using BESIIORE’S FOR D AN-
DRUFF. 1tstimulates the sculp, destioys the germs.
Restores strength and color to dryv, brittlehair. Used
B by leading barbers and hair dressers everywhere,
and sold by them in 50c. and $1.00 bottles. If they
can’t supply you, we will send 1t direct, postpaid,
upnn receipt of price. Satisfaction guaranteed or
money rerunded. Write for free booklet.

E. 8. BESIIORE, Dept. B, Mycrstown, Pa,

The Automatic Lighter

EEDeS=0
i 1 1\'
Ii" ;Ilh A wonderful addition to your per-
P C_ U sonal equipment. This ingenious
adaptation of a scientific fact has
produced an instrumentthat is ready
to give a generous flame whenever
called upon and doesit surely, quick-
| 1y and without noise, smoke, dirt or offen-
sive odor. Sent in handsome Full Nickel
finish to any address upon receipt of 50c.
CHARLES A. BEACIL
49 lamilton St., Newark, N. J.

QUACKENBUSH
and Air Guns 4

bush and enjoy

hisyoungerbrother.

Ask your dealer for the “Quackenbush."
If he does not carry stock, send us his name and
your order. Write today for illustrated
catalogue and price list.

Make your boy a good shot. Buy a Quacken-

guarantees accuracy, reliability, safety and a rifle or
Air Gun that he can “hand down” in good condition to
Made for darts,slugs, shot and 22 cal. cart.

Makers of High-Grade Air Guns for 35 Years
Dept. 20, Herkimer, N. Y.

shooting with him. The name

H. M. QUACKENBUSH

Thisbeautifully designed

Red Cedar Chest Styles

is a positive home necessity for protecting valuable and Prices
clothing. 1t pays for itself in the priceof cold storage saved, and
is one of many elegant designs we makeat various prices, shipped
direct from factery for freeexamination. Massively constructed
of fragrantsouthern mountain Red Cedar. theyare moth, dustand
damp proof, andareideal wedding or birthday gifts. Free catalog.

Piedmont Red Cedar Chest Co., Dept. 70, Statesville, N. C.

Many

Prickly Heat, Chafing
and Sunburn

.and all afflictions of the skin “4
-little higher in price, perhaps, than
worthless substitutes, but a reason for
4 4. Delightful after shaving. . cld
§ everywhere, or mailed on receipt of 25c.

s (rrae €D GERHARD MENNEN CO., Newark, N. J.

7

Humphrey Keeps You
in Hot Water

3
The cheapest in the world, if you
bwn gas. Write us for our New
Free Bookiet of Instantaneous
N Water Heaters and our 30-Day
- Approval Plan.

HUMPHREY CO.
Dept. 425, Kala , Mich.

For Everybody

wishing to boreahole in steel, iron
or wood. We make drils in 9 sizes.
®ur large size will drill 2 2}4.inch
hole in steel. Our Electric Midget
weighe, only 4 pounds, and will drill
in steel up to0 3-16 inch. Great for
manual training schools. We also

. S —— make electric driven grinders. Let
us send one on 10 days’ trial. Send for catalogue.

TIHE CINCINNATI ELECTRIC TOOL CO.
650 and 652 Evans Sircet, Cincinnati, Ohio, U. 8. A.

JAGER Marine
4-Cycle Engines

Skillfully designed
buwlt. Single lever control, com-
bining automatic carburettor
with spark advance. Develops
wide speed rance and reliability
under wost trying conditions
Sizes 3to60'b. p. Send for catalog.

CHAS. J. JAGER CO.
281 Franklin, cor. Batterymarch St.
Boston, Mass.

Don't Throw it Aw Does’ Your Granite Dish
g, or Hot Water Bag Leak ?

= MENDETS |

They mend allleaksin all uten

and well

—tin

brass,copper,graniteware, hot waterbags
etc. Nosolder, cementor rivet, Any one

.canuse them; fit any surface; two million

inuse. Send forsample pkg. 10c® Complete
bkg. assorted sizes, 25¢ postpaid. Agents wanted. fi
Collette Mfg. Co., Box 592 Amsterdam, N, ¥,

MOTORCYCLES, BICYCLES
Attachments, Motors, Accessories

for all Motorcycles .
Send stamps for Catalog you are in-
terested in

MOTOR(YCLE EQUIPMENT CO.

MARSTON’S

Patent Hand Foot & Power
Circular & Band Saws

Send for Catalogue

<H"""Y J. M. MARSTON & CO.
in. Hand & Foot 547 Ruggles St., BOSTON, MASS.

Power Band Saw

ELECTRO MOTOR. SIMPLE, HOW TO
make.—By G. M. Hopkins. Description of a small elec-
tric motor devised and constructed with a view to assiste
ing amateurs vo make a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a toot
lathe or any wachiue requiring not over one man pow-
er. With 11 figures. Containea in SCIENTIKFIC AMER-
ICAN SUPPLEMENT, No. 64 1. Price 10 cents. To be
had at this office and from ail newsdealers.
ness Law. Method of in-

struction combines theory

and practice. Approved

by the beuch and bar.
Classes begin each month. Send for catalog giving
rules for admission to the bar of the several States.

Leading Law School in &
Correspondence Instrues
tion. Established 1892,
Prepares for the bar. |
Three Courses: College, [
Post-Graduate and Busie §

Hammondsport, N. Y.

Ohicago Correspondence School of Law
506 Reaper Block, Chicago L

Engineering News

(ILLUSTRATED)

The Leading Engineering Paper of the World.
100 to 125 pages, 9"x 13", weekly.

For Civil, Mechanical, Mining and Electrical Engineers

Send ten cents for sample copy.

If you cannot locate desired engineering equipment.write our ** Readers Want * department.

T»I'EE;FTNGINEERJNG NEWS PUBLISHING CO.

214 Broadway, New York
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Classified Advertisements

Advertising in this column is75cents aline. No less
than four nor more than ten lines accepted. Count
seven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

READ THIS COLUMN CAREFULLY.—You will find
inguiries tor certain classes of articles numbered in
consecutive order. If you manutacture these goods
write us at once and we will send you the name and
address of the party desiring the information. There
te no charge for this service. In every case it is
necessary to give the numnber of the inquiry.
Where manufacturers do not respond promptly the
inquir ay be repeated.

e MUNN & CO.

BUSINESS OPPORTUNITIES.

SALES MANAGERS.—If you want to reach theright
class with your propositicn use our special Mailing
Lists. Expense low. Results sure, Write American
Advertising Bureau, Sanbornville, N. H.

Ingniry No. 886%8.—Wanted to buy nickeloid for
buttons.

PATENTS FOR SALE.

FOR SALE.—U. S. Patent No. £50,668, Canada 113,957.
Combined record making and self-playing attachment
for piano. Instantly records and reproduces the per-
former. Makes any number of duplicates. Plays in
any key. Youcan make a correct record of any com-
position though you cannot play. FKFOr particulars ad-
dress tbe patentee, Gottlieb Mohr, Cedarville, W. Va.

Inquiry No. 8889.—Wanted to buy a macbine
which breaks and divides apricot stones.

VALUABLE PATENT FOR SALE.—Time saving
office necesgity. Small cquipmentand investment; large
profits. Practical monopoly. Splendid ¢bance to start
manufacturing or to expand present business. Descrip-
tive folder on request. Address Box 64, Montpelier, Vt.

Inquiry No. 8894.—For manufacturers of an auto-
matic camera for making photographs on pin trays, etc.

FOR SALE.—Patent No. 804.2?2. Bullet mould. Prac-
tical and effective. Its mterchangeahlhty wili make it a
gleasure to cast bullets. for every pistol or rifleman.

ell reasonable. A.J.Mundt, Ontonagon, Mich.

FOR SALE.

FOR SALE.—Fine novelty for hardware or mail
order traae. Will sell outright or on a royalty. For
full particulars address Clara E. Smitb, P. O Box 104,
Prineville, Crook County, Oregon.

luquiry No. 8904.—Wanted to buy new or second
hand machinery for making ‘" bow type)’ mouse and
rat trap springs and wire parts, single machine or fuli
ou

HELP WANTED.

THOROUGHLY COMPETENT Mechanical Enzineer.
superintendent and designer, with practical experience
in sugar machinery line and machines for tropical plan-
tations; must be active and able, and know how 1o han-
dle men. A fine position for the rigbt man. Send ref-
erences as to experience, character, rellabmty. etc.
Address Sugar and Coffee Machinery, "Box 3, N.

Inquiry No. S90S,
for Venetian blinds.

W ANTED. —Skilled mechanics. We have calls daily
for skilled mechanics. If ambitious and seeking to
better your condition. write us. Many new industries
in the West effering good positions in the skilled and
mechanical line. Address National Reference and In-
vestment Co., 574 BI andeis Building, Omaha, Neb.

Inquiry No. S909.—
or blind rollers.

—For a dealer in tapes and cords

For a machine to paint sbade

WANTED, by large machinery manufacturing con-
cern, chief inspecter. Must be first-class mechanic. ex-
perienced on gasoline motor work, capavle of orizaniz-
ing and directing corps of inspectors. Good permanent
position to right man. Give references. exnerience and
salary wanted. Address Chief Inspector, Box 7?3, N. Y.

Inquiry No. S918.—For munufacturers of “Wydt’s
Electro-(,atalytlc Sparking Plug.

SITUATIONS WANTED.

MECHANICAL ENGINEER, experienced in shop
construction and operation; alsoboth ligbt and heavy
machine design; at present employed, desires change.
Address Box 991, New York P. O.

Inquiry No. 8921.—
paper

For the manufacturers of gilt

SALESMEN WANTED.

SALESMEN WANTED.—-You can be a high grade
traveling salesman and secure a good position on the
road. No experience required. Traveling salesmen
earn from 31,000 to $10,000 a year and can always et a
position, as the demand exceeds the supply. e will
train youby mailin eight weeks to be areal salesman and
eur F'ree Employment Bureau will assist you to secure
a good position. Bie demand fer our graduates.
Plenty of good openings. Write nearest office to-day
for fuli particulars. ept. 819, National Salesman’s
Training Association, Chicago, New York, Kansas City,
Minneapolis, San Franmsco

Inquiry No. 8922.—Wanted the address of Worth-
ington Boiler Co.

ELECTRICAL.

DRY BATTERIES RENEWED cheaply, last long as
new, correct scientitic method. Send 25¢. for instruc-
tions. Irairmont Tetephone Co., Leightons Corners, N.H.

EDUCATIONAL.

CIVIL SERVICE EMPLOYEES are paid well for easy
werk; examinations of all kinds soon; expert advice,
sample questiens and Boeklet 40 describing positions
and telling easiest and quickest way to secure thern free.
Washington Civil Service Scheol, Washington. D. C.

Inquiry No. 8928,—For tbe manufacturers of a
steam rotary excavator as described in the Scientific
American of Becember 12, 108, page 347.

CEMENT.—A lost art found. Practical hints on
concrete construction. Stone. ironand wood concrete.
The poor man’s gold mme. Price cents. Address
Peter De Linde, Zion City, Illinois.

STAMPS AND COINS.

WE BUY U. 8. and foreign coins many dates and de-
nominations; premiums up to £580. Also every kind
of used stamps. Particulars free. May be worthmany
dollars. perhaps fortune to you. Money and Stamp
Brokerage Co., 150 Nassau St., E 23, New York.

Inquiry No. 8931.—For parties who manufacture
the Western Stump Borer for boring stumps.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all lines sup-
Dlled at_short notice at moderate rates. Small and

ecial lists compiled to order at various prices. Es-
tmutes should be obtained in advance.  Address
Munn & Co. List Department, Box T3, New York.

Inquiry No. 8936.—Wanted macbinery used to
spin or wrap paper pencils in the manner that paper
pencils are made.

A LIST OF 1,500 mining and consulting engineers on
cards. A very valuable list for circularizing, cte.
Price #$15.00. Address Munn & Co., List Department,
Box 773, New York.

Ingniry No. 8941.--For manufacturers of ma-
chinery for making fly screens.

Inquiry No. 894 3.—Wanted a portable hand ma-
chine for breaking stornes for insialling read surtace
To be worked by two or three men.

Inquiry No. S948.--For manufacturers of
noiseless or otherwise, suitable for speed ot 3,
A1 p. m, for wheels 5 incbes diameter.

earin,
to 4,

Inquiry No. 8950.—For manufacturers of ma-
chinery for the production of Coquito, Palm, Babosa,
and Mame seed or nuts.

Inquiry No. 8952.—For firms making apparatus
forlusmz oil for fuel under a steam boiler instead of
coal

Inquiry No. 8953.—For manufacturers of water
turbines.

Ingniry No. 8955.—For a machine to extract the
small kernel from the pea-nut.

Inquiry No. 8957, — Wanted manufacturers of
angle bars either malleable steel or sheared.

Inquiry No. S960.—For the address of the Wind-
SOI&Mfg. Co., manufacturers of waterproof collars and
u .
_Inquiry No. 8961.—For the manufacturers of
imitation pearls.

. Inquiry No. 8964.~
imitatien horse hair.

iry No. 8965.—Wanted the address of the
Dlrt‘llovgr Magaz?ne

Irquiry No. 8966,—Wanted the address of the
Cohendet Motor Co.

Inquiry No. 8967.—Wanted to buy cheap grade of
cotton by tbe bale.

Inquiry No. 896S.— Wanted to buy a macbine for
crushing and grinding tobacco stems to a powder.

Inquiry No. S969.—Wanted machines tbat make
accordion dress plaiting (steam).

Inquiry No. 8970.—For manufacturers of equip-
ment for denatured alcohol.

Inqniry No. 8971.—For manutacturers of a metal
lacket fastener for women’s skirts or a metal fastener
or the front of men’s trousers.

Inquiry No. 8972.—Wanted to buy complete outfit
for making meat hooks.

For address of parties making

Type bars or type bar blanks, means for im-

parting a movement to, F. H. Richards. 919,235
Type setting and casting machine, H.

0Ty Yy 1= A S RINEAr & o ot 918,739
Typewriter tabulating stop, J. F. Allard.... 918,722
Typewriting machine, H. W. Merritt.... 918,576
Typewriting machine, O, Woodward 80
T'ypewriting machine, W. F. Helmond...... 919,01
Typewriting machine, H. N. Josleyn ... 919,020
Typewriting machine, G. . Seib. . 919,254
Types and type bars, making, F. h-

ards co.eee-ceeacnao. 919,215 to 919 220,

919,223, 919,224, 919, 226, 919, 230,
919 919,232, 919,2137, 919,241
Typographic machine, F. H. Richards. . 919,221
Typographic machine feed mechamsm I<“
eIV ICHATAS] « ¥ o« - o sEge s e s 0 s 0 veeeeas 919,225
Umbrella, J. A. Eberle ......eoeueeeeeeenns 918,830
Vacuum vessels, making double walled, R.

BULLET Mrajecccosccanccossssssesssossanas 918,503
Valve, C. Wyman..... ... 918,720
Valve, A. N. Rutan . 918,918
Valve, P. Langer ....... 919,036
Valve actuating mechanism for explosive

engines, Winton & Anderson ........... 919,104
Valve, check, O. S. Lloyd .....coccveuun.n 919,043
Valve closing spring, engine, R. W. Guil-

a1 | P R 5 A0 00 0 0 RS0 G o G D 918,634
Valve for vacuum cleaning tools, self- clos-

ing, J. S. Thurman ....... ... 918,930
Valve, gas cut off, O. A. Gift 919,155
Valve gear for steam engines,

919,207

WillHams eeeeeerarriaenieacoecasscaaseens 918,805
Vault, burial, J. W. Chesrowit.. . 919.126
Vault or safe, Bowman & Damon....918, , 918,953
Vehicle driving and transmitting mechanism,

wheeled, W. D. Marks ...........c.uun 918,685
Vehicle emergency stop, motor, P. Krause. 918.680
Vehicle indicator, B. Roman ............. 918,701
Vehicle lock, A. G. Feistel ....coiviivnnnn. 918,741
Vehicle shock sbsorbing device, C. H. Fos-

TOIY oioe e aimiaeiaresinine o souy - s GEJ ciein o 0 ohske o 4/6n 18,987
Vehicle steering gear, wheeled, H. E. Ieath. 918,546
Vehicle wheel, L. W, Barnbhart............. 918.644
Vehicle wheel, M. T. Long ........... .. 918,756
Vehicle wheel bearing, G. A. Schacht. .. 918,680
Vending machine, T. Oliver ......... .. 918,584
Vending machine, H. S. Mills......... . 918,882
Vending machine, coin contlolled .

3 01 008 6800880080000 30 T a0080 918,886
Veneer (nttmg m 918,651
Veneer drier, A. S. NlChOlS 918,581
Ventilator, A. V Linden .. 919,193
Ventilator. R. S. Cuddihy.. .. 919,284
Vise, Bashore & Jensen ..... .. 918,946
Wagon, dumping, C. Heinley ......... .. 919,011
Washboiler, G. J. & F. Hach & Bosch. .. 918,671
Washing machine, A. Gates............ .. 918,995
Washing machine gearing, W. H. Voss..... 918,934
Watch, stem winding, H. W. Matalene,

18,757, 918,758
Watch, stem winding_and setting, H. W.

Matalene ......... ... . .iiiiiiiiiiaeaaan 918,759
Watchecase, C. V. Bates .....cccvviinnnnns .. 919,117
Watchmaker’s instrument, C. A. Braun,

918,821, 918,822
Water closet and soil pipe connection there-

for, J. J. COSZrove ...sicesesesssasnase 919,283
Water heater, T. E. Durban .............. 918,517
Wave motor, H. J. Lawrence. 918,870
Wave motor, D. K. Bryson 918,956
Weather strip, A. Fenner .. 918,836

Weather strip for metal f
Powers & Boyd ...cveiieiiinniiiian
Wedge forming machine, W. W. Krutsch.
Weed exterminator, E. E. Jackson.........
Weed exterminator and cultivator,

918,591
919,032
919,017

(10 =3 918,677
Weighing and vending apparatus,

AN & BIAtoRY e ces.oo.slolocdPot ... 918,549
Weighing apparatus, liquid, O. Meswarb.... 919,050
Weighing machine, automatie, F. Verplast.. 918,614
Welding apparatus, W. Siebenmorgen...... 918,921

Welding, clamping tool for holding and
butting rail ends, beams, etc., during,
Goldschmidt & Lange ...........covuu.n 918,745

Whbeel attachment, current collector, L. R.
Hecker ...ttt iiiiinenaannnas 919,809

Wheel rim, vehicle. J. M. Alderfer....... 918,721

“'hvp and cane, combined riding and driv-
ing, B. & D. H. Keeport... . 918,557

Whip Icck M R. McClelland 919,061

Windlass, W. J. Vail .. 919,093

Window screen, A. E. Paddisor g . 918,585

Window screen, metal. . W. Joh . 918,676

Windows, etc., antirattler for,

KIISONN. % ol Loy = e orezore PEkeY=/alels o s ararel= slalals o'e 918,625
Wire stretcher, F. L. Reed....... .. 919.214
Wooden rim wheel, H. F. Ball ....... . 918.945
Woodworking machine, C. 918,655

C. Chapman.... B

Wool washing machine, F. G. & A. C. Sar-

. 1 () . 918,771
TWrapper cutting mechanism,
SO e R - late = o= <acazhcn=hehzas) =l=lelo le 918,813
Wrapping machine, H. Y. Armstrong.
918,641, 918,642
Wrench, W. E. Burnett .....cccoveeeennn.n 918,505
Wrench, J. C. Sparks .... 78’

Wrench, E. D. Smith .

Yoke, neck, B. J. Doran, et al.ccoveueecas 918 978
DESIGNS.

Bag, hand, I. J. Levy ...ccoiecunnns 39,938
TPonnet, lknitted. S. Burchard 39,940
Bottle, C. Boldt .. . 39,921
Cabinet, sheet mu 5 39,923
Cigar band W. Weigang ............ 39,9 39,933
Clock case and dial, G. W. Hamilton. .. ... 39.922
Collar supporter, J. E. Crook........... .. 39,939
Electric light bracket, C. Holland. . 39,924
Paper weight, B. Loomls ............... 39,934
Spoons, forks, or similar articles, handle of,

S. J. LATZe tiverrininernnnnssn. cevecess 39,920

International

The Most Advanced
Example of Dependable
Motor Buggy Design
and Construction

HE. INTERNATIONAL AUTO

Body—piano box, two seats or one, with top or without.
Motor—2 cylinders opposed, 4-cycle, 5 bore, 5 stroke.
Horse Power— 14 by brake test, equivalent to 18 or 20 in
Automobile ratin Suspensxon—Sleel sub-frame under
body, equal distril ution of weight.  Transmission—T wo
speeds forward, one reverse, all operated by one lever.

100 Harvester Building

car for city or country use, in any kind of service—pleasure or business—over

all kinds of roads. We would be glad to show you the power, simplicity,
accessibility of all its parts, easy control, comfort and usefulness of the International
Auto Buggy—the highest type of motor vehicle.

Write for International Auto Buggy Catalogue.

INTERNATIONAL HARVESTER COMPANY OF AMERICA

(INCORPORATED)

Auto Bugg

BUGQGY s a reliable and economical

Drive—Chain to countershaft, countershaft to each rear
wheel.  Wheels—40-inch fronl 44-inch rear with 134
inch solid rubber ma Springs—36-inch full elliptic.
Brakes—Internal expanding. Capacity—Four passengers,
or 800 pounds freight when rear seat is removed. pecé
—2 to 20 miles per hour

CHICAGO, U. S. A.

‘Ever-Ready s

SafetyRazor

UARANTEED _best of a]l

safety razors. Complete for
$1.00 with silver nickeled frame —
12 Ever-Ready blades, handle and
blade stropper atiractively cased.
Extra blades 10 for 50c. Nearly
2 million men use and enthuse over
the Ever-Ready. On Sale Every-
where. Mail orders prepaid $1.00.
Amertean Safety Razor Co.
320 Broadway, New York

BLADES

With Every Set

Wizard Repeating (==

LIQUID PISTOL

Will stop the most vicions dog (or
man) without permanent injury. Per-
fectly safe to carry without dauger of
leakige, Fires and recharges by pulling the trigger. Loads
from any Liquid. No cartridges required. _ Over six shets in
one loading. ~ All dealers, or by mail, 50e. Rubber~overed Holster, 10e.
With Pistol, 55¢. Money-order or U. S. stamps. No coins.

PARKER, STEARNS & CO., 226 South Street, Dept. G, New York

A Home-=Tlade 100-Mile
Wireless Telegraph Set

Read SCIENTIFIC AMERICAN STPPLEMENT 1605 for a
thorough, clear description, by A. Frederick Collins, or
the construction of a 100-mile wireless telegraph outfit
Nuwmerous, adequate diagrams accompany the text.
g’rlce 10 cents by mail. Order from your newsdealer of

rem

MUNN & CO., 361 Breadway, New York

20 Years a Favorite!

Furniture manufacturers reslize the great ad van-
tage in pertecting drawer work of the time and
labor-saving

Dodds’ New Gear Dovetailing Machine

whichcuts dovetails in gangs of 9 to 24 at one
operation. Cutsthem true and perfect fitting.
Does away with belts and saves much power.
Occupy but little space. Free catalog.

ALEXANDER DODDS, = Grand Rapids, Mich.

The BUGGYAUT

Light because many heavy parts are
) leftout. Simplestseen. $650.

CHAS. S. DURYEA, Reading, Pa.

¥8u USE GRINDSTONES ?

If s0o we can supply you. All sizes
; mounted and unmounted, always
, kept in stock. Remember, we make a
specialtyof selecting stones forall spe-
& cial purposes. Send for catalogue “I1.””
The CI.LEVELAND STONE CO.

2d Floor, Wilshire, Cleveland. O.

[}alstmgs—Mnsmrs

216 H. P P - - = o= 2
3 H.. P. (2 cylinder), 23. 68
Suitable for air ships, railway
velocipedes, bicycles or launcb-
es. Largestmotor supply house
in America.
HARRY R. GEEKX €O., Dept. C
851 deLaren Avenue, St. Louis, Mo.

Pipe Cutting and Threading Machine
For Either Hand or Power

This machine is the regnlar hand machine supplied
with a power base, pinion, countershaft, etc., and
can be worked as an ordinary power
machine or taken from its base for
nge a3 & hand machine. Pipe 14 in.
to 15 in. dismeter handled easily in
small room. Illustrated catalogue—
price list free on application.

THE CURTIS & CURTIS CO.
6 Garden St., Bridgeport, Conn,

AND WIRE

HIGH GRADE

FENCES

PUR-

ENTEIIPIIISE FOIIIIDIIY AND FEHCE COMPANY

434 South Senate Avenue Indianapolis, Ind.

The 0il That Turns
Minutes To Miles

Vacuum MOBILOIL relieves your auto-
mobile of wear and friction, and leaves it free
to wrestle with the minutes and the miles. It
makes perfect lubrication a scientific certainty
and saves paying forexperiments and acci-
dents, disguised as repairs.

VACUUM

MOBILOIL

is made in six different grades for various
kinds of automobiles. Oune of these grades
is the one oil the label of which guarantees
it to be exactly suited to the requirements
of your car.
Do not experiment. Write for free booklet,list-
ing everv automobile made and showing grade
of MOBILOIL necessary for its perfect lubri-
cation. Also contains track records to date
and other facts of vital interest to motorists.
MOBILOIL in barrels, and in cans with
patent pouring spout, issold by dealers every-
where. Manufactured by

VACUUM OIL CO., Rochester, N. Y.

MaKke a Motor Boat of
any Boatin 5 Minutes

=85 You can do it withthe Waterman Out-
board Motor which you can
quickly attach(and detach) to
the stern of any skiff, row boat,
dinghy, punt, sail boat, and have a
good motor boat. It is nota toy, but
a reliable 2 H. P. Matine Motor
1 that will drive an 18 foot row boat
7 miles an hour, 4 hours on gallon
gasoline. ~ Simplest _motor made.
eight 40 Ibs. quip| wnth
Schebler carburetor. Four years'
successful results behind it. Send
for Catalog C. Canoe Motors 1,
- 2, 3, 4 Cylinders—Catalog K

Slandard Type Motors, | to 30H. P.— atalog
WATERMAN MARINE MOTOR CO.

1509 Fort St. West, Detroit, Mich.

HY NOT BE AN ARTIST?

Our graduates are filling High Salaried
Positions. Good artists

EARN $25 TO $100 PER WEEI(

and upwards, in easy faseinating work. Our

courses of Personal Home Instruction by cor-
are plete, pr; I. Eleven years’

Euccesstul teaching. Expert instructors. Positions

guaranteed competent workers. Write for llnndsomo

Art Book, Free.

' 8CHOOL OF APPLIED ART (Founded 1898 )

‘N 145 Gallery Fine Arts, Battle Creek, Mich.

SPARK COILS

Their Construction Simply Explained

Scientific American Supplement
160 describes the making of a 1lg-inch spark
coil and condenser.

Scientific American Supplement
1514 tells you how to makea coil for gas-
engine ignition.

Scientific American Supplement
1522 explains fully the construction of a
jump-spark coil and condenser for gas-engine
ignition.

Scientific American Supplement
1124 describes the construction of a 6-inch
spark coil.

Scientific American Supplement
1087 gives a full account of the making of
an alternating current coil giving a 5-inch
spark.

Scientific American Supplement
1527 describes a 4-inch spark coil and con-
denser.

Scientific American Supplement
1402 gives data for the construction of coils
of a definite length of spark.

The above-mentioned set of seven papers
will be supplied for 70 cents.

Ay single copy will be mailed for 10 cts.
. MUNN @ COMPANY, Publishers

stl Broadway New YorkJ
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Stove grate, vapor, C. Nelson.............. 39,925
Type fout, W, A. Schraubstadter e 3,936
Type fuut, printing, W. A. Parker. 39,935
9
TRADE MARKS. ROW E'S
Ale, ginger, J. C. Hebditch «...oovvvnn.... 73,471 GLOUCESTER
Amxl;:_yletlmhs, ummljtlgs, and soporifics, Wal- W BED HAMMDEK
cer Pharmaca 5 0088 cooo ORI 3,48:
Beer, Piel Bros. 73,480 For Porches, Verandas,
Bread, crackers, cakes, Middleton Baking Co. 73.451
Brooms and brushes, Amsterdam Broom Co... 73,403 Lawns, Tents and lndoor Use
Candy, Croft & Allen Co. ....ovvvvvvnven. s 73,438
Canned and fresh oysters, H. ['. Hem g\\ay
153 (Clo), IS o - SR o o . 73,444 ]
Canned sa]mon, Teo. H. Davis & Co.. 73,461 om lnes
Canned salmon. and catsup, Theo. I
L T . 73,460
Canned segetahles, L. M. Br tt & Co . 73,434 H k C il
Canned vegetables, fruits, berries, etc., Hol- ammoc 9 ouc
brook Grocery Co. ...vvivieninarnannnnnns 73,446
galamel extract, Cam l?a(ljamel (SJO ...... 7.'%.4%5 d S . S
arpet sweepers, Bisse arpet Sweeper 73,421 tt
Chamotte ware, Stettiner Chamotte- Fabnk an WIng e ee
Actien-Gesellschaft Vormals Didier...... 73,485
China, French, Charles Abrenfeldt & Son... 73,422
Cigars, Chas. P. Stanley Cigar Co..ovvvenennnn 73,423 o > . 0
Cigars, Theo, . Davig & Co.g..... 7%’4(2)5 A third of a century’s experience shows that Rowe’s Hammocks can be
Cigars and cigarettes, Samuel Saqui Co....... 73,429 . 0 .
Ostermoor 8}°S§‘ tanks and so‘*{,‘ts’ Climax Sal;itary Got ;:3; j’;’? depended on to give 10 years of continuous out-of-door service. From the
. othing, certain, io IKnitting Mills Co.... g 0 "
is the world’s Coats, %esvs, trousers, and over‘ants, N. Mor- model and of same weight canvas (white or khaki) as made by us for years
SEEETIENER o o TS0 SRS O SRS S S 73,413 N . N N
standard for com- | | cogee, T. "¢ Ténking 110l Il 73,448 for United' States Navy. Strong wood frame, thick mattress. Holds six
fort, economy and Coffee and spice mill machinery and coffee . . .
r T roasters, Jabez Burns & SONS .......... 73,447 persons. Ideal for outdoor sleeping. Complete, with lines and hooks ready
real cleanliness, goﬁee and tea, gIazed,SJohu glgl]l'sc. ons Co. 73, ;14‘)
offee, blended, Fort Smith Coffee Co....... 73,456 1 1 id 1 1
A There are other mattresses | | Comoen A raricos Hominy Coree Co....-.. e for hanging, delivery charges prepaid in United States, carefully packed.
. . . Cotton goods woven in colors, Amoskeag Man-
tl‘lat "0/_’3’ it. But their claims 'for VEACINEingiCo. ... .ooPWy. JF . NEEEEL L PV 73,420 WRITE FOR DESCRIPTIVE BOOKLET
consideration are merely comparative. | | Cottgn piece goods, Hidjsione Manntactuing ', : . . .
They are represented as * just as good DIctSTariSs and ermmars Lansensengidtsone about this most comfortable and durable piece of outdoor furniture, and prices
B Verlggsbuchhandhmg (Prof. G. Langen- of different stvles and sizes
as the Osterimoor’’ ; ¢ practically the coseheldt) Li.iiieiiiiiiiiiiiiiiiiiiiiienes 73.412 Y d
thing ” ate Iﬁ:su;fect:lmi,t Pgatrson's éntlsepttlcCCO . Z{%’i"}?
same 5 . Electrie lig xtures, Conneaut Co......... 73,48
) . Fabrics made from waste silk, woven and ' E. L. ROWE & SON, Inc., 472 Wharf Street, Gloucester, Mass.
Candid admission that the Ostermoor knitted, Haberer Gebruder .............. 73,426
0 Feed for animals, ground, C. D. Milleson.... 73,452
is best. . Flour, wheat, Akin-Erskine Milling Co...... 73,432
The superiority of the Foods, certain, Strohmeyer & Arpe Co...... 73,482
Fruits, dried, Griffin-Skelley Co. .. 73,443
Game, card, G. G. Fenneberg_ . 5 34!1
Grape frmt and oranges, Terr: tes,
Incorporated ......... oG oo o) 73,458
Hose and machinery packing, B. F. Goodricb 0T
..................................... Oy [ .
Hose maie wholly or partly of rubber or hav- The BestCement fOl' the Blggest Work
ing rubber incorporated therewith, B. F. .
Goodrich GO, +.vveevciasiccvasnronnnasan 73,406 1S None Too Good for the Sma“est Job
{Ioseb Sullipmtell? T. P. ST:tfonrB. 3 1 .. “ T . 73,417
ce breakers, arrison Safety Boiler Works. 73,445
is in the way it is made, It Ink, printing, Ault & Wiborg Co.....73,401. 73405 Saving in the cost of cement or concrete work,
h y 2e o Iron and steel, chemicals for removing scale, “ G S h tl’l ﬁ h d
is 11“11_/, not tSt“?Ed- OTth‘S $ rust, and sand from, Hanson & Van Win- as we as reater Strengt in € hnshe
€xciusive patente ster- 1510 TR - SO - e eaeanns 73,470
moor process makes the 1 Jams and marmalades, Redwood CO.......... 73,455 j structure, is secured for every JOb by usmg
Ostermoor Mattress light, [} Knitted cotton fabrics, mercerized, Ormsby-
elastic, springy, non- MIOT iSRG O e e el e e el ool el le et telele = « [sXels 73,454
matting, damp-proof and vermin-proof. Metal, white metal alloys, phosphor tin, and
solder, habbitt, Union Smelting & Refin-
144-page Book and Samples Free P 73,462, 73,463
A postal will bring you our interesting book, New Spﬂpel§ F. W, Sailet 73,416
“The Test of Time,” and samples of ticking. N%tlolnsb Willlam ? 0101 & A ‘3‘2,1.9
It tells you how to ideutify the genuine by the Oil, lubricating, Standard Oi . 73,457 O an emen
N Overcoats, coats, vests, and trouse
trade mark label—sewn on the end. Brotbers CIOthing CO. «..vversorenenns 73,410
With the book, we will give you the name of Oysters, fresh, Forest City Oyster Co.. 73442 B d d h d k 1 hl
the nearest Ostermoor dealer. Where we have Paper, safety, Perfect Safety Paper Co 73'479 inds more sand, crushed rock or gravel, giving asstrong a concretewit ess
no Ostermoor dealer,we will ship you direct, ex- | | Pencils, penholders. and pencil point protec- cement than of other brands, or stronger concrete with same amount, for it is
g ress prepaid, on 30 mghts tors, lead, Eberhard Faber Pencil Co..... 73,468

ree trial, the day your
check is received by us.

OSTERMOOR & CO.
237 Elizabeth Street, New York

Canadian Agency: Alaska Feather
& Down Co., Ltd., Montreal

PARIS GARTERS

Pat’d
1906

Metal

touch
you

PARIS is the only garter that
fits so perfectly you wear it un-
consciously.

25 and 50 cents at dealers, or
direct if he is out,

CO., 182 Center Avenue, Chicago

Drawers

Copyrighted
1908

A. STEIN

INVERNESS, SCOTLAND

Notice to Manufacturers and Patentees

Eligible Sites for Factories and Works

NTERPRISING firms are directed to the
Royal Burgh of Inverness (population
about 25,000) which is situated at the

mouth of the River Ness, and has unrivaled
advantages as a Trade Center. Regular and
cheap communication with the principal ports
of the United Kingdom, and the Continent
by rail and sea. Direct communication with
the West of Scotland by the Caledonian
Canal. Low competitive rates on freight.
Excellent harbor accommodation. Ample
water supply. Electric energy. Cheap coal
gas. Labor plentiful. Climate mild. Local
rates and taxes are among the lowest in
Great Britain. Every encouragement and
facility given to manufacturers by the Munici-
pality. Apply for full information to the
Town Clerk, Inverness, Scotland.

Free Free =

We have just issued a new edition
of our Catalogue of Scientific and
Technical Books, which contains
144 pages, and a copy will be mailed
free to any address on application.

Catalogue of
Scientific and

Technical Books

MUNN & CO., Publishers of Scientific American

Piano, furniture, and wood polish, H. A.
SERICKEIR, . o Xl <X =)o olele e o oo olelolo e lo o o alo .
Pills, liver, C. H. Keith .......
Plows, Davidson-Dietrich Plow Co
Post cards, pictorial, Detroit I"ublishing Co.. 73,411
T'owder, paste, and soap, tooth, Albert L.
CalderiCo> ..... ...c.oceoeeodi. . ile 73,464
Powder, talcum, G. D. Snyder .. . 73.481
Rubber bands, A. W. Faber 73.469
Rukber boots and shoes, Mulconroy Co...... 73,414
Rubber fire hose, N. J. Car Spring & Rub-
ber Co. ....... 5 73,428
Salves, A. Catin 73,465
Shoes, leather, C. C. 73,418
Shoes, oxfords, and slippers,

18160 0 moqgD 1000606604 00000 00N 0006000 6 73,415
Soap. I(ma Soap Co. .. 73,472
Soap holders, liguid, M. K. 3 73,450
Soda, starch, lye, bluing, etec., Western
GROCEr, GOt . oo . N, s ale o et o o Y 73,484
Specific for certain diseases, H. Matusow.. 73,474
Starch. laundry, pearl, and powdered, Corn
Products Refining Co. .....ovvvviinennnn 73,466
Starch, warp sizing, Corn TProducts Refining
@y 5 50 56000 DA G 00 B, 50000 Mo S S HE 0 ok 73,467
Stoves, cooking and heating, Belmg-Cortes
Hardware CO. ...eveverurnannnn 73,408, 73,409
Stoves, ranges, and furnaces, White- Warner
..................................... 73,431

dgon and other vehicle dash curtains,

tional Curtain Co. 73,453

Whiskies, blended Scotch. Mitchell Brothers.. 73,476
Whiskey. blended bourbon and blended rye,

J. Miller & Co. .. . 73,475
Worsted piece dress goods, Jamestown Wo S-

RS0 TR 01D S e S . SO 73,427
Worsted. woolen, and cotton mixed piece

geoods, Griffon €. v.vveiiienaviiecnnnnaa 73,424

LABELS.

‘““Billy ‘'Possum Puzzle,”’ for a puzzle, J.

W, ReynoldS ......uvueniiiinnnnnnnnnnns . 14775
‘“Blue Jay,”’ for cigars, Schmidt & Co.. 14,762

‘‘CO-ED.’”” for nougat, Huyler's..............

14,766
““Colossus Socks,”” for socks, Taylor & Meri-

(0 00000006060030A88005000 2 o 400000060 14,774
“Fairy,”’” for a polish, Asher & Weir. . 14770
“Heart,”” for chocolates, Huyler's .......... 14,765
“Hed-Eze.”” for a medicine, W. J. Scherer.. 14,768
“Jacob Ruppert Sparkling Ale,”” for ale, J.

IRUD POt . rer® s TRT- el <la s = apshcpzacys =/= Vo0 o oo 14,764
““Neptune Brand Roofing,”’ for roofing, S. H.

(}oldberg .............................. 14,776
‘“Parva,” for refined cocoanut oil, S. Jacob-

son 14,767
“Rumatone.” for capsules for the

treatinent of rheumatism and gout, H.

€. IRACI oaiclielslaaolle el e e e ala el ofofalnlalnle 14,769
“Sunburst,”  for furniture polish, J. B.

Sy A0E0) I o o 0 00 00 0 R0 0.0 0000 GRG0 0000 A 14,771
“Tairenda.”” for mending plaster, Peters

Mannfactnring Co. .....ovevvieivananan.s 14,772
‘““The Angelus,’”” for cigars, Elmer E. Kirk-

1and® &HEOY mar- - loies o o oicieleloleseselalelololals o o o o ol es 14,763
‘““The Standard Handkerchiefs,”” for bandker-

chiefs, Robert Gair Co. ...evveeeseeeeses 14,773

PRINTS.

““A True Case,’”’ for automobile tire reliners,

B IKRIchDanm’ it el sielalols siois /e sisiaelols lefotorexslt = ,469
‘“Acme Flour,” for flour, E. V. Mendenball.. 2,463
““Fairy,”” for polish, Asher & Weir 4

“Golden Sbeaf Flour,”” for flour, I.
denhall .ol vielevisihlelolohels o ola o ofy

“May the lemons be few Which th ld
hands to you,”” for lemons, Hall- Taylor2

W. A. Renz.
B. V. Menden-

Co-
“New Gum Coca.”” for gum,
“Our Tropby Flour,” for ﬂom

“Swift’s Economy Steam Fnrnace Blower,’ ;

for steam furnace blowers, E. H. Swift. . 2,470
“Tech Shoe For Men.”” for men’s shoes, Ze-
man-Collins Shoe Co. ....vivviiiinnninens 2,468

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 the name and
number of the patent desired and the date be
;iveku. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained by the in-
ventors for apy of the inventions named in the fore-
going 1ist. For terms and further particulars

361 Broadway, New York

address Munn & Co.. 361 Broadway, New York.

Uniformly 10% Finest Ground

Write us for catalog showing who specifies Edison Portland Cement. and where used.

EDISON PORTLAND CEMENT CO.

GENERAL SALES OFFICE:

932 ST. JAMES BUILDING, NEW YORK

in the World.

O PERFECTION
6:*99

liable and reversiblc.
gears, cams or push rods.

famous ‘¢ Square Deal® plan.

Most complete, efficient, and successful motors produced.

MARINE,
ENGINES

Simple, speedy, poiverfus, re-

Finest materials, workmanship and finish. Nocranking. No valves,
Schebler Carburetor on all sizes over 3 H. P,
Details and Catalog tree on request.

Sold on our

Complete CAILLE PERFECTION MOTOR CO., 1343 Second Avenue, Detroit, Mich.

DONT LET YOUR PATENT LIE IDLE., We'll make
—dies and tools and manufacture your article ready for
market. erte now—don't delay. Southern Stamping
& Mfg. Co.. ., Nasgbville, Tenn.

Corliss Englnes, Brewers’
and Bottlers' Macbinery. 'THE VILTER
MFG. CO., 899 Clinton St., Miiwaukee, Wis.

MODELS & .EXPERIMENTAL WORK.

nventions deveioped. Special Machinery.
E. V. BAILLARD CO.. 24 frankfort Street. New York.
RU B B ER- Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & CO., 228.229 South Street, New York
HOEFT & COMPANY

Die Makers, Modlel Makers, Machinery Builders, Panreh Presses,
Light and Heavy Stampings. 120 Michigan St., Chicago, Iil.,, U.S.A.

Dies. Models, Fxperlmenta] Work ; Sheet Metal Stamp-
ings; Inventions perfected. E. F. Ives wallingford,Conn

Speciu) nchinery. Dies, To
Metal “Specialties, Inventio:
lmllnnn and - FrankHn: \treel o

<Models,

MOORE

& CO,

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son. 221 Fulton 8t,N.Y

DIE MODELS  SPECIAL
WORK TOOLS MACHINERY

NATIONAL STAMPING AND ELECTRIC WORKS
153-159 S. Jefferson Street, Chicago, Ili.

For Steamed Rice Paddy

and many other granu-

I]RYING MAGHINES &2

8. E. WORRELL, Hannibal, Mo., U. 8. A.

WANTED, ASSISTANT CHEMIST at $2,000 per
annum, Naval Proving Ground, Indian Head, Md. A
competitive examination will be held simultaneously
at the Navy Yards, Boston. Mass, Brookl yu, N. Y.,

Philadelphia, Pa., and Washington. D.C., 10,1909,
for filling the sbnve position. Apphcauona Wl 1 be ad-
dressed to the Commandant of the yard at which the
applicant desires to be examined and must be delivered
on or before Friday, May 7, 1909.

THE BEST EQUIPPED SHOP
Fnr‘ Mechanical and Electrical Manufacturing
Special Machinery, Jigs, Tools,
Repairs,Experimental Devices

Destzning and Commercializing n 8peclalty

THE ROWLANI TELEGRAPHIC COMPANY,Baltimore, Md.

E
) SEND 10 FOR 126 PAGE

ILL. GATALDGUE

N
s
SOOUNON. & \N\%V\T\M\\%

Removed to 182 Milk Street.

st F ISH BITE

BAIT makes
Marvel Automatic Hooks land them
every-time., Beat everybody catching fish. Write
for Free Sample and Premium offer. Agentswtd.
Japanese Novelty Co. dept.33St. LouisMo,

MASON’S NEW PAT. WHIP HOIST

for Cutrigger hoists. Faster than Elevators, and hoist
direct from teams. Saves handling at less expense
Manfd. by VOLNEY W. MASON & (O.. Inc.

Providence, R. L, U. 8. A.

';D"SET ECLHS\?QER?TIE% %a NH:GU%%'S
S & ;-
= BRIDGEPORT CONN

CHICAGO MODEL WORKS
9 £ MAD/SON S7 CH/CAGO, /L

wN\YE FOR CATALOGUE OF MODEL SUPPLI E

ESTABLISHED /867.
— . _
Magical Apparatus.
\ Cw Grand Beok Catalogue. Over 700 engravings
25¢, Parlor Tricks Catalogue, free.
MARTINKA & €O., Mfrs.. 443 Sixth Ave.,

DELS

New York

VENTRILOQUISM

Learned by any Man or Boy at home. Small cost. Send
to-day 2-cent stamp for particulars and proof.
0. A, Smith, Room 1119, 2040 Knoxvliiie Ave., }’eorig, Ill.

How to Construct
An Independent Interrupter

In SCIENTIFIC AMERICAN SUPPLEMENT, 1613,
A. Frederick Collins describes fully and clearly with
the help of good drawings how an independent multiple
interrupter may be constructed for a large induction
coil.

This article should be read in connection with
Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1605, ‘ How to Construct a 100-Mile
Wireless Telegraph Outfit.”’

Each Supplement costs 10 cents; 20 cents for the
two. Order from your newsdealer or from

MUNN & CO., 361 Broadway, New York
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Scientific American

May 1, 1909.

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES anoINFORMATION on APPLICATION.

E.st:}lsﬂ‘lllj.lml N I c K E L
AND

Electro-Plating

Aovaratos ana Matenal

THE
Hanson & VanWinkle
049
Newnrk. N. J.
28 & 30 S. Canal St.
Chicago.

Home from work at
a mile a minute; out
where the air is pure,
the fields green, and the
rents cheap. At less cost
and in less time with the

R=S Motorcycle

than by any other means. The ‘“R-S" will carry
you 20 to 50 miles on 5 cents worth of gasoline.
No limit to speed but the law. asy to own, ride
and maintain.  Simple, durable and economical.
Anmerica’s_best motorcycle, as roadster, climber or
coaster. Pelfect score in New York-Chicago 1000
mile F. A, M. Re]lablllly Run.
““Built and Tested in the Mountains’’

Agents wanted.
READING STANDARD CO., 408 Water Street, Reading, Pa,

Makers Renowned Reading Standard Bieyeles

Catalogue free.

TO BE A \VATCHMAKER
Bradley Polytechmc Institute

Horological Department
Peo iy Illinois
Formerly Parsons Horological lnst.
Largest and Best Wateh School
in America
We teach Watch Work, Jewelry,
Engraving, Clock Work, (ypu.a
Tuition reasonable. Board and
rooms near school at moderate rates.
Send for Catalog of Information.

CRUDE ASBESTOS

DIRECT FROM MINE

PREPARED R. H. MARTlN,

ASBESTOS FIBRE | oFFICE. ST.PAUL BUILDING
for Manufacturers use 220 B'way, New York.

EEARN

Great Power-Small Cost
No Risk

Buy a powe}‘ful engine that is durable,
economical and absolutely safe.

Waterloo Gas Engines
develop the full rated horse power and more. They are guar-
anteed for five years at any kind of work, never shut down
for repairs, are absolutely simple in operation, and all sizes
furnish the cheapest power for every purpose. Best for
A machinists, miners, millers, manufacturers, printers,
farmers—for drilling, pumping, running air compress-
ers, dynamos, etc.
Sold on credit if de-
sired. Write today
for free Encyclopedia
of Engine Facts.

% e Waterloo Gasoline
Engine Company,
199 West Third Ave.,
‘Waterloo, - - Towa.

AUTOMATIC
CARD PRINTER

makes larger profits than any slot
machine ever invented. So simple
a child can operate it. Attracts large
crowds who watch the movements
of the mechanism inside the glass
case. Can set up name —insert
coin — and print twelve calling or
business cards in half a minute.

: Year
. Guarantee

Big Profits to Owners

At Fuclid Beach, Cleveland, one
machine averaged $26.00 profit a
week. One machine in New York
took in $14.00 in one day.

Write quick for full information
and circular before some one else
gets exclusive privilege in your ter-
ritory. Machines sold outright.

United Vending Machine Co.
815 Huron Road Cleveland, Ohio

Running Water Where You Want it

Don’t be without the convenience of run-
ning water in your house because you live [iffi
intheceuntry. If there’saspringor stream [
on the ground, install a I
Niagara Hydraulic Ram
It will pump water just where you want
it. No cost for power oI tepairs, either. g
Write for catalogue A A and estimate. (g
We furnish Caldwell Tanks and Towers.
NIAGARA HYDRAULIC ENGINE CO.
140 Nassau8t,,N.Y. Factory,Chester, Pa.
your models
and give you

WE WILL MAKE &4 sivevos

manufacture of any metal novelty. Automatic ma=

by recoil.
Remington Solid-Breech Hammerless Idea.

Booklet N, ““ Remington Experiences.”

THE REMINGTON ARMS COMPANY, llion, N. Y.
Agency: 315 Broadway, New York City ,

SOLID-BREECH HAMMERLESS .

Put your gun under the spotlight.
modern Remington ?

The Remington Auto]oading
The Remington Pump

It must be Hammerless—it must have a strong
Solid Steel Breech. The three Remingtons represent these most modern
ideas in gun making—are in a class by themselves.

Does it measure up to a

Rifle and Sbotgun load themselves
Gun ejects at the bottom.  Get the
Get a modern Remington.

Write for it

studs.

Offices in Principal

Hy-Rib is a steel lath with deep stiffening ribs made from the same sheet of steel.
perfect surface for plastering. Makes strong partitions and walls without the use of
An ideal reinforcement for concrete floors and roofs, doing away entirely with
wood centering and falsework.
Simply set up the sheets of Hy=Rib, apply the plaster and the work is complete.

Apply the plaster to Hy-Rlb

Write for free Hy=Rib Catalogue full of valuable building information.

Hy-Rib - Kahn Trussed Bars—Rib Metal—Rib Lath—Cup Bars—Trus-coN
Chemical Products—are the main factors that go to make up Kahn System of
Reinforced Concrete.

The Kahn System has been used in over 2500 important structures.
of this experience in any building work you are planning.

““Unburnable Buildings are Best’’

TRUSSED CONCRETE STEEL COMPANY

502 Trussed Concrete Bldg,, Detroit, Mich.

Cities

A

Your own construction force or local con-
tractors can erect it. Hy=Rib is complete
in itself. There is no chance for mistakes.

For Buildings
of every kind

Hy:Rib plastered with cement is the one
best way to build Sidings, Walls, Partitions,
Floors, Roofs and Ceilings in FKactories,
Storehouses, Foundries, Car Barns, Stucco
Residences, Garages, Silos, etc.

Hy-Rib represents the one practical ad-
vance in low cost, fireproof construction.
Hy=-Rib buildings require no expense for
repairs and maintenance—have a clean-cut,
business-like appearance —their low cost
will please you.

Use Hy=Rib in place of short-lived, leaky,
corrugated iron sheets which must be con-
tinually painted. Use it as a permanent,
fireproof substitute for inflammable, de-
caying wood sheathing.

Get the benefit
Write to us today.

figuring with

chinery, tools, dies and expert work our specialty.
AUTOMATIC HOOK & EYE CO., Hoboken, N. J.

Calculation.

Safeguard Your Figuring

and save 1/2 your time on addition, 3/4 to 5/6 on multiplication and division.
mental strain. . ] ‘
There is no surer way of protectmtT yourself_against loss than by doing your

the

MULTIPLIES omRn A

\“

Makea test and find out what your losses are.
Sent prepaid on free trial,

It's interesting.

A large wholesale grocery house prevented 165 in small mistakes in
one week—even after the bills had been checked by mental process.
Another customer purchased four more Comptometers

U. S. or Canada.
Felt & Tarrant Mig. Co.. 851 No. Paulina St., Chicago, Il

No

DIVIDES
UBTRACTS

OMEIEr;

Class By, Itself™

after making such a test.

“Your Comptometer is the best piece
of office furniture I have. I think it saves
me hundreds of dollars each yearin pre-
venting mistakes. I would not be without
it at any cost. It also has some advan-
tages over other machines; you can add
a whole column or several columns by
simply touching the keys while on_ the
other machines you can only add oneitem
ata time and must pull a lever.”

H. B. STANZ, Milwaukee, Wis,

Write for Rapid Mechanical

Holsman Automobiles

Migh Wheels Travel all Roads,
Because all Roads are made to
bé' traveled by High Wheels.

Oldest and lsrgest makers of high-wheeled
automobiles in the world. World's record

for Hill-climbing nnd Rel\-uul

con-
tests in this class. Onlyall ba.lf—&nd-
roller-bearing motor made. New
friction-chain direct drive—no gears,
R 'y and Rell.
are the reasons for high wheels and
solid rubber tires. Send for our
e¢atalog and learn more about these
popular, intensely practicable vehi-
cles and thei~ low cost.
HOLSMAY AUTOMOBILE CO.
Baite 176Monadnock Blk Chicago

| TO

% The Masterpiece of Optical Mechanism*’

PERPLEX

Prism Binocular
The first real Improvement in Prism Glasses

The 18-power in this glass gives a ficld of view
607 feet in diamet er at a distance of a mile, with
the whole field as brightly illuminated as an old-
styleopera-glass. Sharp, plastic definition never
possible heretofore, Light weight and well pro-
portioned. hence steady in the hand.

Mechanically perfect. and impossible to mis-
alig Prisms casily removable for cleaning.

§o d by Opticians, Jewelers, Marine Supply
and Sporting Goods dealers. If yourlocal dealer
will not supply. we will sell direct and guarantee

satisfaction.

Catalog
Free

Explains and
illustrates con-
strucnon inde-
tail, and gives
pnces of the
several powers
—uwrite for it.

AMERICAN
THERMO-WARE
COMPANY

Sole American
Distributors

15 Warren Street
New Vork

Distinetive m artistic webs woven of
fresh rubber and finest iisle thread, origi-
f nal eolorings, rustless firegilt metal parts,
skin ends that will not pull out, silk sewing that

will never rip. At your dealers, 50c., or sent di-
rect from the factory guaranteed agairst all de-
fects. Look for ProNEER on the back of the buckle.

The flattest clasp,

All colors and fancy
the surest grip, the

effects—at your dealers,

stretchiest Silk web, or sent direct for 25c.
ever known in men’s Every pair uncondi-
garters. tionally guaranteed.

PIONEER SUSPENDER COMPANY
718 Market St., Philadelphia
Makers of PIONEER BELTS

A Clean Shave

Not

Your new blades all need slroppmg before using.
one m ten comes sharp enough for a clean shave.
hy scrape your ?ace with dull blades, or
continue to throw away money for new ones,
when the Gaylor Automatic Stropper will
resharpen all your dull blades in a few
moments, giving them a halrsplmmg
cdge belter than new. The motion
is automahc, no prachce requned
a child can use it. t is the only
stropperin the world that success-
fully sharpensdouble-edge blades.

In case with barbers’ genuine Horse Hide Slrun, $2.00

Order through your dealer. Or will send postpaid on
recelpt of pnce e sure to state for what make of Blade.
Money wﬂlmgly refunded if not enm'ely sahsfaclory

Write for descriptive circular. Agents wanted.

s .. B. GAYLOR, Stamford, Conn. s

25%7 5

Saved OnAnyHake
0f Typewriter

Let’s Prove It To You
THE TYPEWRITER EXCHANGE, 345 Broadway, New York
Branches in All Large Cilies

TYPEWRITERS ;..

Visible Writers o othewise

I Olivers, Remingtons, Smiths, etc.
Shipped ANYWHERE forkree Trial,or RENTED,
Bllowing RENT to APPLY.

Prices $15.00 Up

First class Machines freshromthe Manufacturm
Write for Illustrated Catalog 10. Your opportunity.

TYPEWRITER EMPORIUM, (Est. 1892) 92 & 94 Liake St., Chicago
WOULD YOU INVEST ONE DOLLAR
MAKE SIX DOLLARS ?

§F We furnish all equipment to start you in the Rig
Money Making Concrete Business. Sand, water and
Portland Cement only inaterials reqmred Write us!
The Pettyjohn Co., 615 N. 6th St., Terre Haute, Ind.

BR I(A' stnD
IXNY““NG ’?3‘:’:‘ .

15-20 S. CLINTO

CHBESLYA&CO fulnofaus‘





