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The Editor is always glad to receive tor examination illustrated
articles on subjects of timely interest. 1t the photographs are
stdrys, the articles short, and the tacts anthentue, the contributions
will receive special attention. Accepted articles will be paid for
at regular space rates.

THE SIGNING OF THE PANAMA CANAL TREATY.

That great national work, the Panama Canal, has
moved another important step forward by the signing
of the treaty between the United States and Colombia,
providing for the construction of the canal by this
government. The event will cause the greater satisfac-
tion because of the apparently unalterable position
taken by the Colombian government through its rep-
resentative, in demanding an excrbitant price for the
concession of the six-mile strip along the route of the
canal. There is some talk of opposition in the Senate
to the ratification of the treaty; but in view of the
clearly-expressed will of the people of the United States
to have the Panama Canal built, we do nct apprehend
that any considerable portion of our Senators will be
so fatuous as to cppcse the signing of the treaty. It is
pretty safe to say that long before the canal is com-
pleted, this country will have very great need for this
short cut from the Atlantic to the Pacific seaports,
particularly if complications over some future Vene-
zuelan or similar incident should fail of such easy ad-
justment as the present trouble in South America.

EXPLOSION OF A 12-INCH GUN AT SANDY HOOK.

The premature detonation of a high-explosive shell
at Sandy Hook has completely. wrecked a 12-inch
army gun, valued at about $50,000, and has served, in-
cidentally, to shatter the expectations which had been
based cn a new form of high-explosive, and a new type
of high-explosive shell. We say ‘“new,” although as a
matter of fact both shell and explosive have been be-
fore the public for several years, and have received
considerable notoriety because of a generous appropria-
tion granted by Congress for the purpose of testing
them. The high explosive was very much behind the
times, because in comparison with the army explosive
shell-filler it was over-sensitive to shock, while the
shell was equally out of date, by virtue of the fact that
it aimed to prevent detonation from shock, by dividing
the shell internally into a number of cellular cham-
bers, each containing its share of explosive. Even
had the shell and its filler proved successful in these
tests, there would still have been no call for them in
army service, for the reason that in Maximite and
Dunnite the army has secured a high explosive which,
combined with absolute insensitiveness tc shock, gives
most terrific bursting effects, as was shown two years
ago at the Proving Ground, when a 12-inch Krupp
plate was perforated and the backing completely
wrecked. Maximite and Dunnite require no special
construction of the interior of the shell, since they
possess in a high degree the insensitivenes which is
indispensable in a satisfactory shell filler.

Both the shell and the explosive which caused the
wreck of the army gun at Sandy Hook were con-
demned by ordnance experts before Congress made a
lavish appropriation for the purpose of testing them;
and herein we see ancther of those costly lessons (the
damages in the present case amounting, as we have
said, to some $50,000) as to the folly of Congress in re-
jecting the opinions of the very ordnance experts upon
whose judgment it is supposed to rely. There are
a multitude of technical questions in which the
average layman, in the very nature of things, is at
best but slightly instructed; and when appropriations
are asked for the purpose of testing experimental de-
vices of a complicated or highly technical kind, it
would be well to let the word of the ordnance officers
be final as to whether the device is worthy the ex-
pense (usually very great) of a proving ground trial.
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SHIPBUILDING DURING 1902.

The returns of shipbuilding that are available for
the year 1902 prove that although it has Dbeen
a busy season among all the shipyards of the world, it
does not reach in total output the figures of lhe year
preceding. During 1902, 2,393 vessels of a total ton-
nage of 2,699,000 tons were launched, whereas in 1901,
2,192 vessels of 2,763,000 tons were launched, an in-
crease in the number of vessels, but a decrease in the
total tonnage of 64,000 tons. As usual, considerably
more than half, in fact sixty per cent, of the world's
output was built in British shipyards, from which,
during the year, was launched a total of 1,368 vessels
of 1.619,000 total tonnage. Next to Great Britain in
amount of construction came the United States and
Germany. There were launched in this country in
1902, 162 vessels of 315,000 tons, which is a decrease
of 10,000 tons compared with the previous year. Ger-
many launched 259 vessels of 272,000 tons, an increase
during the year of 6,000 tons.

The prosperity of the shipping trade has been prac-
tically world-wide, the tonnage launched in France
having risen from 32 vessels of 86,000 tons in 1901, to
102 vessels of 190,000 tons in 1902. Italy, Japan, and
Holland all show a considerable increase. There is
not much to be said regarding the character of the
ships that were built, for there have been no radical
changes either in form of hull or in motive power.
Perhaps the most interesting feature of the statistics
is the increase in the number of sailing ships, the pro-
portion of sailing to steam tonnage built in British
yards having risen from 2.2 per cent in 1900 to 3.9 per
cent in 1901, and 5.6 per cent in 1902. Unquestionably
the most interesting sailing ship of the year was the
seven-masted schconer *‘Thomas W. Lawson.” The
steam turbine is not making the rapid advance in the
mercantile marine that was expected, although it is
being applied to a few passenger steamers and steam
vachts. The most interesting steamship of the year
was, of course, the new North German Lloyd liner
“Kaiser Wilhelm II.,” of 26,000 tons displacement and
24 knots speed.

— > - -
‘“ AMERICA” CUP CONTEST.

There are certain facts connected with the 1903 series
of contests for the “America” cup that will render the
coming season particularly interesting. Hitherto it has
been so much a matter of settled conviction with the
majority of the American people that the defending
yacht cannot be beaten, that the existence, as in the
present case, of any conditions favorable to the Eng-
lish boat, are welcomed as rendering the contest a
closer cne and, therefore, introducing that element of
uncertainty as to the result which is the very soul of
all true sport. Gradually the competing yachts have
been drawing closer together in speed; and the in-
crease has been, of late years, more rapid in the Eng-
lish than in the American yacht. This is shown by
the fact that in 1901 Herreshoff failed to produce in
“Constitution” a faster yacht than the two-year old
“Columbia;” whereas ‘“Shamrock II.” pushed the
American boat so closely at times that the more the ob-
server knew about yachting, the more doubtful did he
feel as to the final issue. On this side of the water Her-
reshoff is engaged in a second attempt to improve upon
“Columbia,” and whether he will do so or not, is just
as much a matter of uncertainty as was the ultimate
victory of “Constitution.” There is a pcpular rumor
abroad, which is shared, by the way, by many yachts-
men, that the latter boat has never shown her best
speed. Why, we could never understand. She was in
charge of one of our most skilled amateur yachtsmen,
who had won golden opinions in the previous series of
ccntests by the way in which he handled “Defender”
against “Columbia.” And as to the sailors on “Constitu-
tion,” were they not all American seamen, selected
in obedience to the popular wish that the American-
built yacht should have an American-born crew from
skipper to cook? Hence, if “Constitution” failed of
selection to defend the cup, the fault must surely have
been more in herself than in those who had charge
of her. However, this is a moot question that will
lend special zest to the trial races of the season, quite
apart from the fact that the new cutter now in course
of construction will come to the line prepared to show
that what “Constitution” can do to “Columbia,” she
in turn can do to “Constitution.” But what a sensa-
tion if the four-year-old boat, under her brand-new
suit of canvas, should steal home, once more a winner,
with the few necessary seconds to spare!

So much for this side of the water. In England, we
only know that another costly cutter is being built,
this time from designs by Fife, the designer of “Sham-
rock I.” It is stated, probably with truth, that Wat-
son, who designed ‘“Shamrock II.,” has collaborated
with Fife to the extent of giving him the benefit of
his experience. The third “Shamrock” is being built
in the same yard as her predecessor; and although
there have been rumors of radical changes in material
and model, we shall be greatly surprised if the new
challenger turns out to vary in any but a few minor
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wetails of form, construction, and sail plan, frem the
boat of 1901. There 1s one fact, however, that should
put the challenging boat in a very much better posi-
tion for a cup contest than any before her, and this is
that she is so far advanced that probably she will be
launched some time in March, and therefore ahead of
the American yacht. This has never happened lLetcre,
and it means that the English boat, if she is properly
managed and handled, will receive a very thorough
tuning up before the contests of August. The present
programme is to try her on the Clyde in actual races
sailed for prizes against “Shamrock I.,” a vessel of
pretty well-known speed and capabilities. She is then
to be sent over here and tested outside Sandy Hoolk
agzainst "Shamrock II.,” whose speed will give, by way
of “Columbia,” an excellent line on the respective
merits of the challenging and defending yachts. Ex-
cept for purposes of exhibition, it would seem to be a
mistake, however, to try out the new boat in British
waters. It would be better as soon as she is launched
to ship her spars, sails, etc., to this side, bring the boat
over, rig her, anchor her inside Sandy Hook and try her
every day in every kind of weather over the New York
Yacht Club’s course. A single day’s sailing under cup
conditions outside the Hook is worth a whole week's
drifting on the Clyde or in the Solent. The year 1903
gives promise of being the most notable yachting sea-
son since the memorable time when ‘“Colonia,” “Vigi-
lant,” “Jubilee,” and “Pilgrim” were launched for the
purpose of cup defense.
—— - —
THE DISEASES OF DUST.

The recent experiments in this country and Europe
with the disease germs collected on gelatine plates from
the dust of city streets demonstrate almost to a cer-
tainty that our municipal health would be greatly im-
proved if there were some simple method provided to
keep the dust from entering our homes and lungs.
The tests made with the germs thus collected indicate
that people in large cities are practically living di-
rectly over a “Cave of Furies,” and that all around
exist the bacteria and microbes of a score or more of
dangerous diseases. If this dust remained spread over
the streets of the city, it would do little harm; but
every wind blows it around, and every street cleaner
sweeps up enough of it to destroy a whole houseful of
people. There is something insidiously dangerous in
the street sweeper’s brcom. Death actually lurks
therein far more than in the filthy corners of the
streets left untouched by broom or wind. Sunshine
destroys more disease germs than any other agency
of nature, and when the direct rays of the sun can
penetrate to the heap of filth and dirt the destruction
is great. The street sweeper’s work of stirring up the
disease germs of the avenues is consequently partly
checked in its direful results by the action of the
sun’s rays, which have a better opportunity to reach
the floating particles of dust than when they are cover-
ing the streets in thick layers. But the dust disturbed
by the broom in dark streets and alleys is not thus puri-
fied. The experts appointed by the Paris Medical Society
to investigate the subject of street dust in its relation-
ship to diseases and their spread, reported recently that
the only safe way to cleanse the public thoroughfares
was to flush them with water. One good hydrant, with a
fair pressure of water, would do more toward cleaning
the streets than half a hundred sweepers. The latter
would merely collect the coarse and more visible pieces
of dirt and cart them away, while the fine, impalpable
dust which contained the disease germs would be left
floating around in the air or distributed in our open
windows. Flushing the streets with a good force of
water would carry the germs away through the sewers,
and in the case of consumptive germs they would be
effectually prevented from rising into the upper air
for the people to breathe. A pile of filth may reek
with poisonous disease germs, and yet if kept moist
the danger to those living nearby may be compara-
tively small. When the dry, warm weather comes,
however, the germs are separated from their environ-
ments and float in the air.

One of the most satisfactory solutions to the dust
problem comes from Germany, where a number of
chemists have been making extensive experiments
with the germs collected from the dust of Berlin and
Vienna. By sprinkling chemicals of a powerful nature
in the streets once a week, or once every fortnight, all
disease germs are destroyed. These chemical disin-
fectants of the streets, or as they might more properly
be called, insecticides, are prepared for ordinary dis-
ease germs that are found in the dust of streets, but
there are other mixtures suited to specially virulent
disease germs that may occasionally find their way
into particular streets or cities. In this way it is sup-
posed that there would be little danger of the diseases
spreading further by means of the dust. There is
every reason to believe that in many of our disease
epidemics the dust-laden wind has been an effective
agent in carrying them from one street or town to an-
other. Sometimes the clouds of ‘dust have been blown
several hundred feet away, and small particles in the
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upper air have floated around for days before finally
dropping to the earth again. In the upper currents of
air they might travel a hundred miles before descend-
ing low enough to be breathed in by people. It has
been estimated by German experts, who have made more
of a study of these questions than any other national-
ity, that tropical diseases have in this way been car-
ried by the wind from the mainland to islands ten
miles and more in distance. Heretofore it has been
said that tropical diseases were more. or less local,
and that the germs rarely reached an altitude of a few
feet. But this must be modified in the case of germs
which are carried upward by means of fine dust. While
not volatile enough to float to any great distance. in
the air, they might easily be carried up there by the
wind, and then distributed around over a wide area
before falling. The germs which are destroyed by
the warm rays of the sun would, of course, be killed
by this exposure to the direct sunlight, but many of
our worst disease germs are not injured in any way
by the hot sun. They could easily be carried around
indefinitely.

When warm, moist, and “muggy’” weather comes in
our cities, we speak of it as disease-breeding
weather, and this probably more aptly describes the
conditions than anything else. But such disease-breed-
ing weather would have no injurious effect upon our
health if the germs of disease were not already scat-
tered around. Sometimes a few days of warm dry
weather, followed by wind, will produce the right con-
ditions to fill the air with the germs. Right after a
snowstorm or heavy rain the air is clarified, and there
are fewer germs breathed in than at any other time.
Every one feels the tonic of such air, and enjoys the
mere breathing of it.

SOME AFTERTHOUGHTS ON THE AUTOMOBILE SHOW.

In reviewing the late automobile show in this city,
we shall endeavor to indicate the general trend of
design as to general external appearance, and its par-
ticular trend in mechanical details.

The New York show of a year ago, outside of the
purely American types of steam and electric vehicles,
had a most pronounced French aspect, especially in
the gasoline car division; and while the 1903 show
also, somewhat more modifiedly, presented this aspect,
it was largely due to the number of imported French
cars on exhibit, and the presence of some few new
American cars which were of this type. Nevertheless
the “Frenchiness” of style, if the term is allowable, was
not as dominating as in the previous show.

As was expected by those familiar with the state of
the art, three-quarters of the vehicles shown were
of the internal-combustion cylinder type, i.e., gasoline
cars. This increase was largely due to so many of the
new makers who have entered the field adopting this
type, as have some of the makers of steam carriages
also.

Out of seventy different makes and distinct patterns
of gasoline cars, forty showed front-motor construction,
while twenty-five of the back-motor cars had bonnet
fronts, leaving only a small fraction which had not
wholly adopted the typical up-to-date front-motor bon-
net construction of the body. The tubular frame has
practically given way to the angle or channel-iron
frame, or wood frames reinforced with steel plates,
which the French call “*bois d’armdce.””

Multiple-cylinder, vertical motors, having two, three,
and four cylinders, are of course in the lead. The hori-
zontal type is a good second, owing to the number of
two-cylinder opposed style motors shown, exemplified in
the Winton car; and, if the single cylinder, i.ori-
zontal motors are added to these, the horizontal type
may be said to lead, or nearly so. Only two makers
show a three-cylinder, vertical motor (the Duryea and
Toledo), the trend evidently not being in this direc-
tion. Four-cylinder vertical motors were shown by
eighteen makers, a large gain in this type. .Only one
two-cycle motor (the Elmore) was shown.. A new
form of horizontal motor (the Shelby) having both
ends of the cylinder open, and two pistons forced in
opposite directions by explosion in a commop center
chamber, attracted considerable attention. This motor
was constructed somewhat on the same lines as that
employed by the Gobron-Brillié firm in France. The
-idea of this particular form of construction is, that by
causing the explosion to occur between the two pistons
and drive them apart, vibration is almost entirely done
away with.

The surprising thing was the total absence of alcohol
and kerosene motors, the reason probably being the high
price of alcohol, and the difficulty of vaporizing kero-
sene without carbonization, which chokes the tubes
and motors. No traction motors for hauling wagon
trains for agricultural purposes on common country
roads were shown.

Nearly all the cars had small hand levers, con-
veniently arranged on the steering pillar, to vary the
speed by advancing the spark, or to control the motor
by using the throttle valve, so as to avoid the use
of the speed change gears. Foot levers to disengage
the clutches, leaving the motor running free, and foot,
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levers that freed the cluteh and put on the brake at
the same time were plentiful. The only thing that now
demands the inventor's attention is to devise some
method of starting under load, and to do away with
the power-consuming transmission gears of the gaso-
line car, so that the motor will be as elastic as the
steam engine under the throttle and the electric motor
under the controller. High-speed motors were not very
common, low-speed motors being mostly used.

_A great many of the cars shown still had the waste-
ful plain bearings; but a decided tendency was shown
to use roller bearings more largely than heretofore,
the ball bearings seeming to bother the automobile
maker, although a number of them were used, not only
in the wheels and steering heads, but in the transmis-
sion gears, and on the shafts, to take up the end thrust,
as on the Peerless. The only carriage in the show
having ball bearings all over, including the motor,
a practice that might well be adopted by other light-
car makers, was a light electric Baker runabout.

The reigning European practice of mechanically-op-
erated inlet valves was shown on about a dozen cars,
the peculiar thing about it being its use on many of
the small cars with single cylinders, as on the Olds,
the Rambler, and the Thomas, and its comparative
absence on the big cars having multiple cylinders,
which still use automatic suction intake valves. Few
air-cooled motors were shown. One of these was the
Franklin, with a four-cylinder vertical motor of ten
horse power, with flanges on the cylinder and head;
while a well-known form exhibited was the waterless
Knox, having pins like a porcupine’s quills all over
it, and a fan to aid in cooling. It was expected that
electric generators would be more numerous than the
batteries for sparking purposes, but a careful census
show-d the batteries to be in the lead. In some cars
bot’y systems were used, the battery merely being
used for starting, and afterward being automatically
switched out, the generator then furnishing the current.
Of course the dry battery was more largely used than
the storage cell, which was sometimes used to store
the excess of current the generator furnished, so that
in case the generator went wrong at any time, the ac-
cumulator could be called in and used for running
continuously as well as starting the motor. Some
of the makers, like the Electric Vehicle Com-
pany, who make a big gasoline car, the Mathewson and
the Spaulding, announced that they had succeeded in
abolishing the starting crank; but investigations proved
these claims to be misleading and ambiguous, to say
the least, the method consisting of leaving one or more
cylinders, in a motor having vertical multiple cylinders,
under compression, and then firing the charge with
an electric spark from the battery. This, however,
can only be done about once in every four trials, and
then not at all, if the charge is left standing over
two hours. It necessitates a very close-fitting piston
and piston rings, with high compression, each of
which has been had before on French cars and is not
new. As proof that it is not absolutely reliable, the
usual crank is provided, with a battery for furnishing
the initial spark, for starting, and the generator to fur-
nish the current when running.

Mechanical lubrication has almost wholly displaced
gravity oil feeds.

Sliding and planetary gear transmissions are about
equally in favor, the use of independent friction
clutches coming next. Two new forms of electric and
pneumatic control over the transmission gears were
shown, both operated by very small valve handles
at the side of the operator, thus doing away with the
long change-speed levers that are in common use. The
pneumatic control on the Country Club car was ar-
ranged so as to divert a minute charge of compressed
gas from both cylinders into a storage tank, from which
it was conveyed by piping to three small cylinders hav-
ing pistons, each of which operated a clutch giving the
speed desired, when the pressure was admitted through
a three-way valve rotated by its controlling handle.

Single-chain drives are more popular than ever, al-
though at the previous show it looked as if the double
outside chain drive to both rear wheels from a differen-
tial countershaft would supplant this form; but the
bevel-geared drives have crowded the double-chain
drives out of second place. Of course, this construction
carried with it the live rear axle, a large majority of
the cars shown being equipped with these, which has led
to a close fight for supremacy between the spur and
Dbevel differential gear, the spur, however, being still
in the lead. Direct drives on the high speed, without
the use of intermediate gears, was one of the latest
forms of modern practice shown.

Referring to the steam carriages exhibited, to the
introduction of which the present popularity of auto-
mobiling is due, it is evident they are much more care-
fully constructed than formerly, and the details are
better worked out. It was not to be expected that
anything new would be shown in steam carriages, mod-
ern engineering having so thoroughly exhausted any-
thing new in this line, so that all the makers in
steam carriages could do was to adopt the best station-
ary practice to their use. Fire-tube boilers are in most
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common use, but flash boilers and condensers are
shown on the White, which also uses a compound en-
gine. Economy in the use of water is the desideratum,
and in England condensers are a necessary adjunct, the
law there not permitting the use of steam carriages on,
the road without condensers.

Prices at the show ranged from $500 to $8,000, and
it is evident that the day of the $100 automobile, ex-
cepting the motor cy.cl.e, is a long way off. Prices on
runabouts with single-cylinder motors average about
$750; a heavier single-seat car, with a more powerful
motor costs about $1,200; a touring car with a tonneau
body costs from $850 to $8,000, the high-powered ones
costing from $1.800 to $2,500, and some makes from
$3,000 to $5,000; the lowest-priced steam carriage
shown (the Mobile) costs $550—certainly a popular
price to commend it to public favor. Many of the
high-priced tonneau bodies are of the bulging shape
known as the “King of Belgium’ type. They are made
of aluminium and can be bought separately of the
carriage-body makers, to fit the chassis, two of the malk-
ers of these (the Berg and the Locomobile) announc-
ing that they prefer to build and make the chassis
only, leaving the purchaser to select the body, painting,
and the upholstery elsewhere. No freaks were shown,
and the entire absence of racing monsters was a sign
of the tendency to build for comfort, economy, and
efficiency, with moderate speed for touring purpo:es;
and if touring over the country is not popular this com-
ing season, it never will be. Eight makes of motor
cycles were shown, but the poor man’s automobile was
rather overshadowed by the four-wheelers, as was the
only three-wheel carriage at the show. A number of
inclosed cars of the coupé type, by the Berg Company,
and also the Limousine top style of the Ward Leonard,
and other makers, mounted on the regular chassis of
the gasoline cars, was shown, thus making the modern
automobile an all-the-year-round vehicle instead of a
summer car for the pleasant weather only. In com-
mercial vehicles, the ponderous but yet handsome elec-
tric trucks of the Vehicle Equipment Company made
the best showing, the lighter electric delivery wagons,
with and without tops, sharing their popularity with
the White steam and long-distance gaso-line wagons of
the came style.

-

SCIENCE NOTES.

The New York Aquarium added to its collection on
December 13 a snapping turtle which was one of the
best ever seen in captivity. Unfortunately, the creature
died three days after it was received. It was a Missis-
sippi snapper, and measured from the point of its beak
to the tip of its tail 4 feet, 7, inches. Its upper shell
was two feet long. The total weight of the animal
was 106 pounds.

A very striking instance of the deterioration of
leather; produced under conditions demanding quicker
tanning by the use of various chemicals, thus decreas-
ing the durability of the material, is afforded by the
fact that the British Museum expends $20,000 a year
in rebinding books in leather. Modern leather Iis
widely different from the material produced by what
is now regarded as an effete process, its life being
limited to fifteen years. In the search for cheaper
and quicker processes of making leather, large quanti-
ties of sulphuric acid are used, and this chemical, in
combination with others, causes the material to de-
compose rapidly in the course of a few years.

Franz, the German astronomer, published two years
ago an exhaustive treatise on “The Mountains and
Craters of the Moon.” In this work the latitude and
longitude of each mountain and crater were worked
out, and since that time his book has been used in all
the observatories of the world as the standard. Prof.
Pickering, of Harvard, has been at work recently on
a new atlas of the moon and discovered that no ac-
court has been taken heretofore of the altitude of the
craters. He has discovered that the latitude and
longitude measurements of each are greatly affected
by the height. All previous measurements used in the
study of the moon by astronomers will have t¢ be cor-
rected by the new series of tables, upon which Prof.
Pickering is still at work.

Ever since Prof. Tyndall first discovered the move-
ment of glaciers, attempts have been made by scientists
to ascertain the exact depths of these natural phenom-
ena by boring. Their efforts, however, have not been
attended with veéry conspicuous success, owing to me-
chanical difficulties that have been encountered. But
Profs. Blumcke and Hess, from Bavaria, who are well
known for their studies of glaciers, have succeeded
in boring through the Hintereis glacier in the Otzthal
Alps, and found the ice to be 153 meters deep. The
machine used for boring was driven by hand, and
somewhat resembled that usually employed for ex-
perimental boring in mines, but was fitted with spe-
cial arrangements for washing out fragments of ice
from the bore hole to prevent their freezing together
again. The expenses of the investigation, which is
of incalculable benefit to science, were defrayed by
the German and Austrian Alpine Clubs.
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STRUCTURAL DETAILS OF THE EDISON STORAGE
BATTERY.

The crate of cells of the Edison nickel-iron storage
battery, exhibited recently at the automobile show,
gave the public a ‘good idea of the general appear-
ance and mechanical construction of the new cell,
which is in several respects a great improvement over
those of the lead type in use to-day.

In the first place, the jar used is of sheet steel, corru-
gated to strengthen it for about two-thirds of its
height. It is not liable to crack or break, and hence
is not apt to become leaky, as so often happens with
a rubber jar. The plates fit tightly in the jar, with
their vertical edges pressing against hard
rubber side frames that have properly spaced
grooves to receive them. They rest on four
suitably-grooved hard rubber wedges, and are
separated by hard rubber strips. All the
hard rubber parts are shown in black in our
diagram, and thus can be readily distin-
guished.

The plates themselves consist of very thin
shezt steel frames, into the ‘“windows” or
slits of which are hydraulically pressed
briquettes of iron-and-graphite or nickel-and-
graphite (according to whether the plate is
a,  positive or a negative), covered with per-
forated, steel, retaining lids. A full descrip-
tion of the grid and plate will be found in
the SciexTtiric AMERICAN of June 15, 1901.

The positive plates are all connected to-

gether within the cell and fastened to the

positive terminal, which is brought out

through a rubber bushing in the cell cover.

A nut, held from unscrewing by a cotter key,

clamps the connecting wire to the terminal, (
outside the cell. The negative terminal is Fae
brought through the other side of the cover /

in the same manner, and connected outside

to the positive one of the adjoining cell. -

There are two other openings in the cover T
of the cell—one for filling it and one for al-
lowing gas to escape. .The former has a
hinged spring cap that opens upon releasing

the catch. The gas valve has a mushroom- THE
shaped top that, should the cell be over-
turned, closes the two small gas passages in
the gauze-fitted cap over it and effectually prevents

any liquid from escaping. The fine wire gauze, oper-
ating on the principle of the Davy miner’s lamp,
keeps the gas from firing back and blowing up the
cell, should any of that which escapes become ignited.
The cell cover. fits sufficiently close upon the top of
the jar to make a fluid and gas-tight joint.

The cells exhibited were of 200 watt-hours capacity,
they being capable of furnishing 160 ampere-hours at
an average discharge voltage of 1.3 per cell. They can
be run down to 0 without damage, but ordinarily are
not discharged below 0.75 volt per cell. Each cell has
24 plates 93 x 434 inches in size and 0.1 inch thick.
These plates are capable of discharging at as high
a discharge rate as 200 amperes without damage. A
sample plate was shown, taken from one cell of a
set that had run a vehicle 3,100 miles over bad roads,
and the only thing that distinguished it from a new
plate was a slightly yellow coloration of the nickel-
plated grid and briquette-retaining covers. The bri-
quettes of active material appeared to be in very good
condition, thus showing the cell to have a very long
life and to be durable. More tests of the new bat-
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NEW EDISON STORAGE BATTERY
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OIL FUEL ON THE STEAMSHIP “ MARIPOSA.”
BY ENOS BROWN,

The advantage of oil as fuel for sea-going vessels
has been demonstrated, it is believed, conclusively, on
the Pacific coast.

The steamer “Mariposa,” of the Oceanic Steamship
Company, was lately withdrawn from service for the
purpose of renewing boilers and engines which had de-
teriorated through long and continuous usage. The
‘“Mariposa” was built in 1883 by the Cramps, and js a
superior type of an iron vessel. Her gross tonnage is
3,158, and she is 320 feet in length over all. When
nearly ready for sea it was determined to equip her for

.
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burning oil. Originally she was provided with two
double-end and one single furnace boiler carrying 90
pounds of steam. Her boiler capacity was not in-
creased, but the new onés were calculated for a pres-
sure of 180 pounds to the square inch. In place of
her old three-cylinder compound engines, triple-expan-
sion engines, with cylinders of 29 inches, 47 inches, and
78 inches respectively, with 57-inch stroke, were sub-
stituted. The repairs were made at the shipyards of
the Risdon Iron Works.

The ‘“Mariposa” was provided with six storage and
two settling tanks, having a total capacity of 35,588
cubic feet, or 6,338 barrels, located on the port and
starboard sides of the vessel. Ventilators of the trunk
and cowl type extend from the fireroom and tanks con-
siderably above the main deck. The oil is pumped
from the storage tanks into the settling tanks, which
are in duplicate, and containing 175 barrels each. From
thence it is pumped through a heater, where it is
raised to a temperature of 140 deg., and then it is
forced through the burners at a pressure of 30 to 40
pounds to the square inch. The air from the receiver
is raised to a temperature of 300 deg. by circulating
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CROSS-SECTION OF EDISON
BATTERY CELL.
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heating surface of the two double-ended boilers was
8,302 square feet, and the square feet of heating sur-
face to each pound of oil was 2.76. The temperature
of oil in storage tanks was 90 deg. to 100 deg. In
heaters the temperature was maintained at 140 deg.;
the temperature of the air in furnace fronts used in
burners was 300 deg.; while the temperature in the
uptake was 550 deg. to 600 deg.

The -economical results of the substitution of oil
for coal, aside from saving in the cost of fuel, con-
sisted in dispensing with the service of six firemen
at $50 per month each and twelve coal passers at $40
per month—a saving of $780 each month in wages.
As the engines were new and never had
run with coal as fuel, the saving in this
particular could not be computed. In the
opinion of the chief engineer, oil at 65 cents
a barrel f. o. b. equals coal at $3 a ton.

Particular attention was paid to the odor
perceptible throughout the steamer on the
first voyage, and the conclusion was that
it was not noticeable. The absence of soot
and smoke added greatly to the comfort of
the passengers.

In the fireroom no ill effects of the gas
were felt, the ventilation being perfect in
every respect.

On the return voyage the “Mariposa” made
port a whole day ahead of time. Data of
the second voyage appeared even more favor-
able, owing to the growing familiarity of the
men with the management of the new
fuel. The consumption of oil on this trip was
perceptibly less.

In the fireroom six men are now required,
two to each watch, one only being required
for tending the burners.
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The Lore of Rheumatism Rings.

Sufferers from rheumatism who believe
they will be cured of their aches through
wearing a certain kind of metal ring would
be surprised perhaps to hear that they are
keeping alive an old superstition that owed
its origin to one of the ceremonies per-
formed on Good Friday. The ceremony was
called the Blessing of the Cramp Rings, and
was carried out by the King himself, who went into
his private chapel, accompanied only by his Grand
Almoner, crawled on his knees to the crucifix, and there
blessed a silver bowl full of gold and silver rings.
These rings were afterward distributed to people who
were afflicted by rheumatism and epilepsy. The idea
is supposed to have originated in a certain ring given
by a pilgrim to Edward the Confessor, which was
kept in Westminster Abbey and used as a cure for
such ills.
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International Conference on Wireless Telegraphy.

The Berlin correspondent of the Standard states,
‘“on good authority,” that the International Confer-
ence on Wireless Telegraphy will take place in Ber-
lin about the end of next March or the beginning of
April. England, the United States, France, Austria-
Hungary, Italy, and Russia have responded to the
initiative of Germany in the most friendly spirit,
and the majority of these states have now intimated
to the Berlin government that they will accept an
invitation to such a conference on condition that the
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A PARTIAL LONGITUDINAL SECTION OF THE OIL-BURNING STEAMSHIP “ MARIPOSA.”

tery are being made on delivery wagons in New York,
after which, we understand, it will be placed upon the
market this coming spring. One thing is certain, viz.,
that in the mechanical make-up of his cell, Mr. Edison
has made so many improvements over the usual hard
rubber jar as to produce a battery very much cleaner,
neater, and safer than any that has yet been made.
Even in the simple operation of refilling the cell by the
addition of water to replace any that should evaporate
from the electrolyte owing to overcharging, provision
has been made that the jar should not be filled too
full by devising a funnel with a telltale float that indi-
* cates when the liquid has reached the proper level.

around a special furnace front, into which it is led
by pipes, finally coming in contact with the oil at the
burner.

Thus equipped the ‘“Mariposa’” made her first voy-
age from San Francisco to Tahiti and back, covering
in the round voyage 6,763 knots. The results were as
follows: The average horse power developed was
2,272.75, including 120 horse power for auxiliaries. The
average daily consumption of oil was 226 barrels, or
32.28 tons. The hourly consumption was 3,013 pounds
The per horse power consumption, including compres-
sor pumps, was 1,325 pounds. The amount of free
air used each minute was 732 cubic feet. The total
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programme is fixed beforehand and sent with the
invitation. The circumstance that England’s official
assent to the conference has not yet reached Berlin is
mainly attributed to the rather difficult position in
which she has been involved by the contract con-
cluded between Lloyd’s and the Marconi Company. It
is, however, confidently hoped that England will send
delegates to the conference, “not only because most
of the naval stations are in her possession, but also,”
says our contemporary, ‘“because it is believed that
Signor Marconi’s acquiescence in the decisions of the
conference will greatly promote the future develop-
ment of wireless telegraphy.”
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THE ICE CONDITIONS OF NIAGARA RIVER.
BY ORRIN E. DUNLAP.

The ice conditions met at Niagara Falls in the winter
season are quite different from those of any other
place. This is true not only so far as the scenic fea-
ture is concerned, but also in connection with the ex-
perience of the great power companies. In the
majority of water power developments ice gives more
or less trouble, but at Niagara the ice that has to be
conquered is the result of unusual condi-
tions that are thoroughly interesting. All
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which deep crevices extend, affording excellent oppor-
tunity to judge of the thickness of the icy structure.
At these times the water is unusually high, a condition
brought about by the direction of the wind, which forces
the lake waters into the river, carrying the ice field
with them. When the wind lowers, the water recedes,
the ice bridge settles, and becomes practically keyed
over the lower river. A change of wind will once more
send the water pouring in greater volume from the lake
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that it is well-nigh midsummer before the last vestige
of it leaves the slope close by the American Fall.
While the ice mountain decays under the effect of spring
sunshine, the vegetation of the bank develops beauty.
The summer foliage of many of the beautiful trees
close by the Falls of Niagara would be far more attrac-
tive were it not for the fact that each winter the ice
that gathers on them breaks off the slender limbs.
Trees that stand near Prospect Point in Prospect Park
have only trunks and a few limbs, their

tops paying penalty to winter’s beauty.

of the Niagara power plants have to fight
the ice of winter time, and it is a struggle
of both night and day. The numerous tur-
bines now in operation at the Falls require
quite a large supply of water, and this
creates a current in the upper river that
sucks the ice toward and into the inlet
canals. The larger part of the ice that
develops the battle at Niagara is formed
many miles away, in Lake Erie, and rushes
down the river channels on the rapid cur-
rent. When the wind is favorable for blow-
ing the ice field of Lake Erie into Buffalo’s
harbor, it crowds into the entrance of the
Niagara River in tremendous quantities,
and the entire stream becomes a tumbling,
grinding, tossing mass, pushed on by the
pressure of the waters behind and pulled
forward by the unceasing suction of the
great waterfall.

The Canadian side also feels the effect
of the flow of ice from Lake Erie, and
power and water plants are occasionally
interrupted in their operation by the
anchor ice. Recently the pumping station
of the Niagara Falls, Ont., water works
was forced to idleness by the ice, and it
was necessary to secure a water supply
from the municipal pumping station of
Niagara Falls, N. Y. This was accom-
plished by running a line of hose from a
hydrant on the New York side across the
upper steel arch brigge to a hydrant on
the Canadian side. Through this hose a
stream of water was sent until the Cana-
dian plant was able to renew operations.

People who live close by rivers and
smaller streams are quite accustomed .tq
see them frozen over in winter, but’ at
Niagara a peculiar effect develops when
an ice bridge forms in the gorge below the
Falls. It is just below the American Falls
that the ice bridge usually forms at Niagara, at a point
where the water is fully 190 feet deep and the current
is quite rapid. The sheet of water does not freeze over
like other streams and rivers, but to the contrary, the
ice bridge is formed by small pieces of ice gathering
in such great numbers that they jam between the two
shores so tightly that a mass of great thickness and
strength is formed. None of the pieces of ice is much
larger than a man’s hat, and they are of all shapes.
This ice is not formed at the point of gorging, but on
the contrary, comes down from Lake Erie. No matter
what size the cakes are when they leave the lake and
enter the river, in the trip down stream, through the
upper rapids and in the terrible drop over the Falls,
they are all churned and broken up, so that the ice
that comes out from beneath
the cataract is all in very small

ICE AND SNOW COVERED TREES.

to the river, and a new and possibly greater supply
of ice will rush downstream. The ice bridge already
formed will act as a dam to its passage, and then,
with the pressure of the cataract behind it, the new
ice is hurled upon the ice bridge, and there is a won-
derful change in its formation. It is made more
mountainous, more beautiful, and Niagara is in its full
winter glory.

While the Niagara ice bridge shows the power of
small cakes of ice when united, the ice mountain of
Niagara portrays the building ability of tiny spray
drops when caught in the grasp of King Winter. It is
truly wonderful to what proportions this ice mountain
grows. Its massiveness amazes all who have looked
upon it. So great is the quantity of ice it contains,

The same may be said of the trees on Luna
Island and some at Terrapin Point, where
the ice gathers in great weight. It re-
quires but a few hours to develop a wonder-
ful change in the Niagara scene, and where
to-day there is barrenness, to-morrow may
be admired as the throne of winter. Oc-
casionally beautiful frost effects may be
seen in every piece of woods, but the trees
of Niagara become like purest marble
when the spray cloud has them within its

grasp.
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Study of Transparent Metallic
Films,

The method of producing thin deposits
of the metals by cathode projection has
been studied by L. Houllevigue, of Paris.
It is observed that when a discharge is
produced in rarefied gas the substance of
the cathode is projected in all directions
in the surrounding space. This property
has already been utilized to obtain plat-
inum mirrors and resistance strips. The
experimenter has produced thin layers of
various metals such as platinum, pal-
ladium, iron, nickel, copper, and bismuth;
no doubt the other metals may be de-
posited in the same way, but carbon after
seven days’ discharge gave no deposit. The
thin and transparent layers of metal which
are deposited upon a glass surface afford an
interesting study. To obtain these, a glass
plate 2 inches square is placed upon a large
horizontal anode plate. Half an inch above
it is a horizontal plate of the metal to be
deposited, forming the cathode. The whole
is placed in a glass recipient and a vacuum
made. The discharge is produced as usual
by a Ruhmkorff coil, and the dark space
surrounding the cathode comes nearly in
contact with the glass. The discharge com-
mences by driving out the occluded gases of the metal.
This first period is especially long with platinum and
palladium. When this is finished the substance of the
cathode is driven off, and is deposited partly upon the
glass opposite and partly on the metal anode plate.
The deposit thus formed on the glass presents all
degrees of trangparency according to the duration of
the discharge, which may last several hours or days.
The layers present, especially in the case of copper,
the iris reflections which are characteristic of thin
deposits. Their reflective power is considerable. The
layers do not adhere strongly, but may be easily
brushed off the glass.

The study of bismuth and iron in this form when
placed in the magnetic field is of especial interest. A
film of bismuth obtained by
this process was placed perpen-

pieces. This ice fills the lower
river from shore to shore. It
crowds into the eddies, and
is jammed tight by the force of
the flowing ice pushed on by
the current. The eddies be-
come clogged until the only
open channel is in midstream,
and through this channel the
ice pushes and grinds as it is
shoved forward by the ice that
continues to pour over the pre-
cipice. The quantity of the flow
increases. The weather grows
colder, and it is observed that
the ice in the channel in mid-
stream shows a disposition to
linger. Then it breaks away
again, and the grinding and
forcing continue until the
quantity of ice coming over the
fall becomes too great to pass
through the channel, and an
ice jam quickly results. Then
it rolls and heaves on the
river. The pressure behind
grows greater, and the mighty
mass of quiet ice is heaved
mountain high. It is firm. All

motion has ceased. An ice
bridge is formed—a rough, un-
even, rugged mass through

dicularly in a field of 2,250
units. Contrary to what might
be expected, it showed no vari-
ation in electric resistance due
to the action of the field. Its
resistance remained unchanged
at 26.9 ohms. Leduc observes
that bismuth is more sensitive
to the magnetic effect as its
structure is more crystalline.
It would seem from the above
that the bismuth deposited in
the thin layer is completely
amorphous. A film of trans-
parent iron placed across the
magnetic field allowed the rota-
tive effect on polarized light to
be easily observed. A varia-
tion in the field of 12,250 units
caused a positive rotation of
1 deg. 18 min., deducting for
the glass support. On the con-
trary, the author has not suc-
ceeded in observing, in a film
placed parallel to the magnetic
field, the existence of double re-
fraction pointed out by Righi.
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One of the latest long-dis-

SOENE JUST BELOW THE HORSESHOE FALLS, SHOWING HOW THE THICK ICE IS CROWDED
UP ON THE CANADIAN BANK.
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tance and high-speed -electric
railways is between Seattle
and Tacoma.
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AN IMPRESSION OF MARCONI.

Only five years have passed since the general public
first heard of Marconi. Scientists, to be sure, had
known of him as a young man who was carrying
on the work of Hertz and his immediate successors.
When, however, Marconi made his first successtul ex-
periments in transmitting messages for short distances
without wires, the newspaper men scented a good
“story,” and proceeded to write him up for a sensa-
tion-loving world in their best and most flaring style.
He is now one of the most “interviewed” of publie
men. Reporters hunt him; and when they drive him
to cover, they haunt him. Hardly a day passes but
he is talked at, questioned as to his work, and begged
to give some exclusive bit of information. He has
been photographed in all possible positions. He has
been interviewed at all possible times, and sometimes
at impossible times. Clearly Marconi has learnt that
fame is its own punishment; and that he must submit
to the delicate torments of the inquisition instituted
by the modern press. No wonder that he leaves the
impression of being intensely wearied by intei‘viewerg.
At best he is but pleasantly unhappy with them.

When you meet him for the first time, you know
that he is not a cordial man; and yet you feel that
he will not rebuff you, that he will probably do for
you what he can. His manner is that of chilly re-
serve. In the press he is referred to as ‘“the young
Anglo-Ttalian” who has done some startling things
which are not very elearly explained. ‘“Anglo-Italian”
may be a designation accurate enough politically; it is
hardly characteristic of the man as he appears in the
flesh. Italian blood flows in his veins, it is true; but
he is English for all that—English in his bearing,
English in his dress, English in his speech, save for
the least perceptible foreign intonation. Not the
faintest spark of southern fire ever flares up within
him. A cool, calculating man of the North, is this
so-called Anglo-Italian.

FFor a successful inventor Marconi appears the
least joyous of men. His features are melancholy
in expression. They are those of a man fast approach-
ing forty—not those of a man of twenty-eight. His
face is impassive, his eye almost cold. When he smiles
he half shuts his eyes, wrinkles the muscles of his
cheek, and draws up the corners of his mouth. It is
not a pleasant smile.

If you visit Marconi with the expectation that he
will do the most of the talking, you will find that
you are grievously mistaken. You must do the talking
yourself. To be sure, he answers questions frankly
and fully; but he will not converse voluntarily. You
discover quickly enough that his reticence is the reti-
cence of modesty. When he discusses the Marconi
system of wireless telegraphy, he refers to it as “our”
system, not as “my”’ system. He praises where praise
is due, recognizing fully that it is not given to any
one man to learn all the secrets of science, and that
great results are attained usually by the co-operation
of many minds working to a common end. He ac-
knowledges fully and openly how important to himself
Las been the work of his predecessors, and even that
of some of his contemporaries. ‘“The- success of the
experiments with which I have been engaged is the
logical result of the work of myself and of my assist-
ants in the last few years, and of scientific investiga-
tions of the latter part of the century,” he himseif
says. ‘“Revolutionize” is a word not included in the
vocabulary which he uses to describe the possibilities
of his invention. He frankly admits that it is not his
purpose to render submarine cables useless; he is sat-
isfied if he can successfully compete with them; or
if he can only make them cut down their present
rates.

And yet, he talks of his system with a certain air
of easy confidence, which leads you to infer that if
any man will ever succeed in outdoing the submarine
cables, it is Guglielmo Marconi. It is not often that
he prophesies; and when he does, you feel that he
knows; or as he himself puts it, “It is not my policy
to make a statement before I am absolutely sure of
the facts.”” When he tcld the representative of the
SCIENTIFIC AMERICAN that in a few months a regular
transatlantic wireless telegraph service would be estab-
lished, he said it in a way that left- no doubt of the
thing.

Although he is modest, he does not wrong himself
by belittling his own work. He talks of his magnetic
receiver almost objectively, as if it were the produc-
tion of some other inventor’s mind, which is all the
more noteworthy because the instrument in question
is, probably, the most valuable contribution to wireless
telegraphic apparatus made since the invention of the
coherer. He admits his receiver’s great speed and its
general merit, and expresses his opinion of its recent
remarkable performance at Cape Cod in terms of mild
approval, which are, however, not utterly devoid of a
tinge of pleasure. It is difficult to picture Marconi’s
waxing enthusiastic even over a very great achieve-
ment. It is significant that the newspaper men who
saw him after his wonderful feat at Cape Cod merely
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reported him to be in exceptionally good humor.

He has had unusual obstacles Lo contend  with in
the development of his ideas. There have been techni-
cal difficulties, of which he is now fortunately able
to speak as things of the past. The reason for these
difficulties he describes in a simple way without a

trace of the pride that he probably feels in having’

overcome them. “Any other machine,” he says, ‘“en-
ables the inventor #o shut himself up in a room and
announce results when it is wise for him to do so.
Wireless telegraphy is different, especially in the
way that we labor. It is not a case of one machine
here and one in England; but of half a machine here,
and another half in England. And each of these ma-
chines must be adjusted, the one to the other.”

More formidable even than the inherent technical
difficulties of space telegraphy itself was the opposi-
tion of the British telegraph and cable companies, who
thought that their vested interests of $400,000,000 were
endangered by the new means of communication. Of-
ficials of the telegraph and cable companies have
blocked Marconi’s onward course wherever they could.
Subject to government control as the telegraph systems
are, the authorities have been discourtecusly slow to
erant privileges to Marconi. They allowed him to send
messages to ships three miles from land, but when
the vessels came within the two and one-half mile
limit, communication was forbidden. When he is
asked to tell something of these trials, he answers, not
bitterly as one might expect in a man who has been
sometimes balked, but smilingly, in amused toleration,
as if the experience was to have been foreseen. He
does not gloat over the failure of the companies; he
simply says: “I think this opposition ‘has at least
been ineffective.” If you question him as to the com-
mercial success of his invention, he points for an answer
to the sixty English warships, twenty-five Ita]jiin" war-
ships, and a -score of Atlantic liners equipped ,Vs"rith his
apparatus.

Nice distinctions in giving credit for the purely
scientific steps by which results in transoceanic com-
munication without wires have been attained, are here
out of place. It is pleasing to note, however, that
the resolution of Senator Hoar, of Massachusetts, tend-
ering the thanks of Congress to Marconi for the good
he has done mankind, shows that our own government
is keenly alive tc the permanent benefit which has
accrued to it as well as to the world from Marconi’s
work. As he himself recognizes the merit of the labors
of those who went before him, it is fitting that others
should recognize the fact that his organizing talent
has brought together a hundred contributory specu-
lations and detached discoveries into harmonious re-
lation, and has given us a system of wireless tele-
graphy, still susceptible of improvement in many re-
spects, no doubt, but practical in the attainment of re-
sults scarcely deemed possible by present agencies.
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AN OPERATIVE ENGINE THE SIZE OF A DIME,
A number of tiny engines have been constructed at
different times, but doubtless the smallest which has yet

AN OPERATIVE ENGIX_{E THE SIZE OF A DIME.

been built which is actually operated was recently com-
pleted by Mr. A. G. Root, of Danbury, Conn. As the
photograph shows, it stands on a piece of metal just the
size of an American ten-cent piece, the materials of
which it is made being gold, silver, brass, and steel. The
largest part of the engine is less than a half-inch in
length, the flywheel being but 7-64 of an inch in diame-
ter, while the main shaft of steel is but 5-16 of an inch
in length. The band of the flywheel is of gold. The total
weight of the engine without the base is but three
pennyweights, and its total height is less than a half-
inch. In making the various parts and putting them
together it was necessary to use a magnifying glass on
account of the delicacy of the work, yet the engine runs
perfectly, compressed air being used for power applied
through a tiny tube. As long as the air supply is
maintained, it continues in motion. The horse power
developed is so small that it cannot be estimated.

i

Improvement in the Braun System of Wireless
Telegraphy.

Prof. Ferdinand Braun, of Strasburg University, an-
nounced before the Strasburg Scientific Society that
he has discovered a method of producing electrical
energy of unlimited volume and projecting it into
space in the form of electric waves to any desired
distance. Prof. Braun claims that his new method
secures greater accuracy of transmission in wireless
telegraphy and that he attains a more perfect attune-
ment of transmitting and receiving instruments.
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Engineering Notes.,

It is safe Lo say thal nonc of the industries have
been so substantially benefited by the present era ot
prosperity as that of locomotive and railroad rolling
stock construction. It was announced a few weeks
ago that the Canadian Pacific Company was compelled
to send an order for locomotives to Scotland, for the
reason that it could not be placed in this country
except for delivery in the remote future. This order
involved twelve ten-wheeled modern locomotives.

Mr. Matthews, the engineer-in-chief of the Trinity
House, England, has been carrying out a series of
experiments with the Kitson incandescent oil vapor
Lurner, for the purpose of introducing it into the
lighthouses around the English coasts in the place of
the oil and wick burners now generally employed.
He has introduced several modifications in the er-
rangement of the burner to adapt it to the special
requirements of lighthouse illumination. The principal
improvement is a considerable increase in the in-
tensity of the incandescent mantle by more effectually
mixing the air with the oil vapor; reducing the inter-
ference of the associated tubes to the minimum: and
also rendering the pressure of the oil vapor more con-
stant and uniform. In the course of his experiments,
the engineer has also found it possible to use an oil
having a flashing point of 160 deg. F., thus adding
very considerably to the safety of using this form of
burner for lighthouses. A practical triél of this im-
proved burner has been made at the lighthouse
al Lowestoft on the east coast for some months past,
and it has proved to be simple and safe in manipula-
tion, the light produced being of very high power,
steady, and dispensing with trimming or frequent ad-
justment of the draught. The consumption of oil for
the incandescent burner is estimated to be about one-
fifth of the quantity expended with an ordinary light-
house burner consuming oil with concentric wicks,
while the increased luminous intensity produced by the
former as compared with the latter is claimed to be
no less than ten times greater. Under the circum-
stances this incandescent oil burner is likely to prove
a great success for lighthouse work. Its application
is just at present limited to optical apparatus of small
size, the large lens arrangement now set up in many
lighthouses heing adapted for oil flames of much larger
diameter than that of the incandescent mantle. A sys-
tem of somewhidt similar kind has been in experimental
use in some lighthouses in France, and the officials
of the French lighthouse service are so impressed with
the possibilities of the system and its simplicity of
working that they propose to, extend its application.
The Trinity House authorities are also contemplating
the introduction of this type of burner in the light
house recently constructed on the foreshore below
Beachy Head.

o

The Death of James Wimshurst,

On January 3 James Wimshurst, F.R.S., passed away
at the age of seventy years. He was the second son
of Henry Wimshurst, who introduced the screw pro-

peller. After receiving an education at Stebonheath
House, London, he entered into business with his
father. Later he joined the professional staff of

Lloyd’s Register; remaining there for some eight years.
After occupying the chief position with the Liverpool
Register of Shipping for a considerable period, he re-
ceived an appointment to a principal position in the
Consultative Branch of the Board of Trade.

In his spare time, Wimshurst devoted himself to
scientific pursuit. Twenty years ago he published the
particulars of a large and very powerful influence
machine which he had designed and made. These
machines are now well known throughout the world
by his name. In 1893 he designed and exhibited a
system for connecting lightships electrically with the
shore stations. Wimshurst’s work was notable for his
steady and persistent refusal to accept anything in the
way of-money for his labors.
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The Current Supplement.

The current SurpLEMENT, No. 1414, is largely de-
voted to naval matters. Lieut. Spear discusses at
length the strategical value of submarine boats in mod-
ern warfare. For the purpose of illustrating Lieut.
Spear’s discussion many engravings of the various
types of submarine boats have been provided. Fred. T.
Jane continues his interesting naval war game articles.
The electrical department of the number contains ar-
ticles on ‘“Atmospheric ‘Electricity and Earth Cur-
rents,” by E. O. Walker; “Fishing by Electric Light,”
and ‘“Electricity Works in Switzerland and Water
Power.” The Dutuit collection of valuable archaologi-
cal curios is fully described and illustrated. Some ac-
count of the origin of terrestrial plants will be of in-
terest. The Trade Suggestions from United States
Consuls and Trade Notes and Recipes are also pub-
lished. E. O. Hovey concludes his resumé of the pro-
ceedings of the annual meeting of the Geological Se-
ciety of America.
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@Correspondence.
American Commercial Expansion,
To the Editor of the SCIENTIFIC AMERICAN:

In your very interesting article, *“The Mechanical In-
ventors of L.ancashire, England,” by Sir W. H. Bailey
(SCIENTIFIC AMERICAN StrrrLeMeENT, No. 1410, January
10, 1903), you say, referring to the invention of the
puddling furnace by Henry Cort, of Lancashire:
“Previous to that year, 1783 (date of Cort's patent),
no English iron was used for the purposes of the
English navy. As much as £35 a ton was paid for
Russian or Swedish iron, for English iron was bad in
quality, and, as a means of removing the impurities
from it, the furnace met with immediate and remark-
able success.”

Previous to the virth of Henry Cort (1740) the manu-
facture of bar iron in the North American colonies
had already favorably engaged the attention of the
authorities of the English navy. Its superiority was
pronounced, and of such an excellence, even as early
as 1735, as to extort the highest encomium from officials
of the British Naval Board.

The Americans engaged in the manufacture of iron
at a very early period. In 1621 Virginia led the way,
and was followed by Massachusetts in 1628.

They made, however, but little progress, as the
mother country adopted the policy of restricting their
manufacturing spirit by administrative means.

In 1660 the British Parliament passed an act pro-
hibiting the American colonies from exporting any of
their manufactures to England in any but English-
built ships, although in direct violation of the charter
ol Virginia, which empowered the people of that colony
to carry on a direct trade with foreign countries.

In 1669 England imposed a duty of 10 shillings per
ton on all iron imported from the American colonies.
It was afterward proposed in the House of Lords to
prohibit the American colonies from manufacturing
ironware of any kind ‘“out of sows, pigs, or bars,” under
a heavy penafty. which did not, however, become a law,
but displays the fact of aggressive American enter-
nrise even at that early date.

No colony of any other nation during any period of
the world’s history can be cited whose industrial
energy extorted such a tribute as this proposition to
prohibit American manufactures for fear of an
American invasion, two hundred and twonty-four years
ago. It is an astonishing industrial become of Ameri-
ran progress, unique and unparalleled.

In 1731 an act was passed by the English Parlia-
ment directing the Board of Trade to inquire into
and report on the laws made, manufactures set up, and
trade carried on by the American colonies. In the
following year, 1732, they accordingly reported that
iro works had for years been established in Massa-
chusetts, Rhode Island, Connecticut, New York, Penn-
sylvania, Maryland, and Virginia; and from the prog-
ress they had made, it was deemed expedient to en-
courage the manufacture of iron in the colonies, espe-
cially as the production of it had greatly fallen off in
the mother country.

Owing, however, to the opposition of the English
manufacturers, Parliament in the same year, 1732,
passed laws prohibiting smelting furnaces, rolling or
slitting mills, tilt hammers, etc.

England herself, by restraining and even prohibit-
ing the domestic industry of the Americans so ‘long
as they remained in the condition of colonial de-
pendencies, had trained them to consider the estab-
lishment of home manufactures as an act of patriotic

- resistance. The confidence of the colonists previous to
the revolution was expressed by Hartley of Pennsyl-
vania: “We are able to furnish some domestic manu-
factures in sufficient quantity to answer the consump-
tion of the whole country, and to work up our stock

" material even for export.”

“rohibitive legislation indicates too clearly ‘that long
herore 1783 America was practically fn advance of
England, possessing Dbetter raw material and superior
mechanical ingenuvity and enterprise. So much for the
manufacture of iron previous to 1783. lL.et us glance
at the facts as to the reputation of American manu-
factured bar iron among competent offiicials of the
English ncvy. previous to 1783.

Copy of a letter from officers of his Majesty’s navy
yard at Woolwich to the Navy Board, dated September
3, 1735, reads as follows:

“We have lately received from his Majesty's yard at
Deptford, bar iron 2} inches broad and 1'% inches
thick, 15 cwts. 0 qrs. 4 1Ibs.; squares of % cf an inch,
5 cwts. 0 gqrs. 12 1bs.; imnorted by Mr. Crawley from
America;
1735, have made sufficient trial of each of the sorts,
find the same iron to be very good, and fit for his
Majesty's service, superior in every respect to the best
Swedes iron, and in our opinion worth €17 10s. 6.
per ton.”

They also wrote to the Navy Board on July 17, 1736:
“That from the trials we have made from one ton of
iron (bar) imported by Mr. Crawley from America,

and pursuant to your warrant of July ]1,‘
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it is, both in the nature, and goodness, and value, equal
in all respects with Swedes iron.”

Mr. J. M. Swank, in his exhaustive work, “Iron in
All Ages,” says: “For a long time in America, the
needs of the iron trade were for the small rods and bars
necessary in the production of nails, wire, and articles
of household hardware or for castings.”

In 1731 the first rolling or slitting mill operated
in America was erected in Massachusetts Bay. With
a two-high train the iron bloom was lengthened into a
bar and then in the ‘“slitting” machine this bar was cut
into longitudinal sections by means of rotary cutters,
consisting of steel disks. This was the mode of manu-
facturing rods which entered into so many of the
merchantable products of the period. In 1750 an act
of Parliament which forbade the erection of rolling and
slitting mills in the colonies was put in force, and,
though bar and pig-iron continued to be manufactured,
there was but little progress made in the industry until
after the revolution.

The bar iron referred to in the aforesaid report to
the English Navy Board was made by the two-high
train rolls; although most of the American iron of
that period was drawn under the tilt hammer.

Thus American commercial invasion, it would seem,
is not a creation of recent growth. It was in evidence,
as regards use of American iron in the English navy,
over one hundred and seventy years ago.

The selfish obstinacy of the British manufacturers
in their appeals to Parliament brought about the pro-
hibitive laws of 1732 and 1750 against every industrial
effort, but more particularly were these laws aimed
at the magnificent iron industry which is pre-eminent
in America to-day.

America has, however, by a survival of the fittest,
grown to her proud position, which was assured more
than a century ago by the marvelous resources which
the present generation has developed in the character-
istic American fashion. S. CHAMBERLALN.

Buffalo, N. Y.

—_— .+ — ———— ——————
The Needed Increase of Our Navy,
To the Editor of the SCIENTIFIC AMERICAN:

In connection with the ‘“new ships for the navy,”
and the necessity for ‘“an elaborate programme of
construction,” in your issue of the 17th instant, Sena-
tor Joy's bill providing for the construction of twenty-
five battleships, Senator Hale's opposition to the con-
struction of modern high-powered battleships, and the
recent organization of a Navy League in the United
States, are all subjects of considerable importance to
the nation, as well as of considerable interest to naval
folks and citizens in general.

The necessity for a programme of construction, al-
though more keenly felt now than ever before, brings
to mind the fate of one that was drafted in 1881 by
a special board appointed by Secretary of the Navy
William H. Hunt. This board, with Rear-Admiral
John Rodgers presiding, ‘“advised the construction of
twenty-one armored battleships, seventy unarmored
cruisers of various kinds, five rams, five torpedo gun-
boats, and twenty torpedo boats, all (0 be built of steel.”
This programme was thought to be necessary as a
nucleus for a modern navy at a time when neither the
Philippines, Hawaiian Islands, Porto Rico, nor any
other outlving possessions existed to divert our atten-
tion during war times. If such a programme were
deemed necessary twenty years ago, what must be the
increased necessity to-day, with our advent into inter-
national politics, amd consequent dealings with powers
whose naval forces have become our superiors?

It has taken nearly twenty years to build up the
United States navy to the strength advised by the
Rodgers board; in other words, we are twenty years
behindhand; but what else is to be expected with the
present. method of obtaining favorable naval legisla-
tion? At one time construction was delayed one year
by the chicane policy of Congress in appropriating
three of the heaviest fighting vessels, yet at the same
time placing a clause in the appropriation to the effect
that no contract for construction should be made until
that for the armor had been previously made, the price
for the latter being also fixed at a figure considerably
lower than it was possible to obtain it. Other delays
have been due to the failure of Congress .0 make any
appropriation, on the ground that our shipyards were
taxed to their utmost with government and private
work already on hand; yet while we have been wait-
ing for our shipyards to clear their ways, no less
than six vessels of war, from protected cruisers to bat-
t]eships; have been or are being built for Japan, Russia,
and Turkey. Thus we fail to see the validity of such

.excuses.

With this and other opposition in mind, the intro-
duction of a bill by Senator Joy, of Missouri, providing
for the construction of twenty-five battleships seems
a bold step, and its outcome is of extreme importance
fcr several reasons. If the construction therein pro-
vided for is to be completed within five years, our navy
would at the end of thaf_time he up. (o the strength
of what it ought to be to-day. We would be in pos-
session of about forty-five battleships; but in the
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meantime Germany, who only a few years ago had a
very low position in the rank of naval powers and is
now rapidly overtaking us, will also possess at least
an equal number of battleships, as provided in a naval
programme adopted by her some years ago; so that,
bold as Senator Joy's bill may appear at first, but
slight thought will convince one that after all its
provisions are, if anything, modest and that thirty
battleships would be none too many. The inadequacy
of former appropriations since the beginning oif the
new navy is also forcibly shown. And furthermore,
whether Senator Joy's bill p.ovides for one or fifty
battleships, no material benefit would result until at
least three, and possibly five, years after its passage—
the time required for construction; and in the mean-
time nations could be created or exterminated, so that
the passage of such a bill, provided it also includes
an immediate increase in the personnel of not less than
14,000 men—whose thorough training would require as
much time as the construction of their ships—and also
for supernumerary ships with which to replace those
drawn out of active service as being obsolete or de-
teriorated, could not be too readily effected if we are
to enforce the Monroe Doctrine and impress aggressive
foreigners with the importance of respecting it.

It is to meet problems such as this, and to give to
the nation in general a naval education, that the re-
cently organized Navy League of the United States will
have a wide field for operations.

CARLOS DE ZAFRA.

312 West, 81st Street, New York,

January 22, 1903.
—_— St —
A Plea for the Tripper ” System in Railroad
Ssignaling.,
To the Editor of the SCIENTIFIC AMERICAN:

The terrible disaster which has just occurred at
Graceland, N. J., presents another strong argument in
fayvor of the so-called “tripper” system in connection
with railroad signals. In the investigation of the New
York tunnel accident assertions were made that the
best and most approved forms of signals were in use.
Nevertheless, if the tunnel had been prcvided with
“trippers” the accident would probably never have oc-
curred. At Graceland again, the use of a properly-
arranged ‘“tripper”’ system would undoubtedly have
avoided disaster.

Modern automatic and interlocking railway signals
have been brought to such a state of perfection as to
make it practically impossible for a wrong signal to be
given. Much effcrt and money have been expended in
the attempt to free the operation of signals from the
element of human fallibility; but of what avail is this
effort if the signals are to be disregarded by a human
engineer? An automatic device which would open the
train pipe of the air brake if an attempt w&re made
to run the train past a danger signal would remove
this most menacing feature. It is a well-established
principle that safety devices must, as far as possible,
be automatic and independent ¢f human intervention.
Why this principle bas not been more generally ap-
plied to the stopping of railway trains is a difficult
question to answer. The patent files are filled with
devices intended to accomplish this. Many of them
are entirely practicable. In a few isolated instances
they are used, and used successfully, but they have
never met with the general adoption which they de-
serve. The writer has often tried to ascertain why
the use of these devices is not more general, but with-
out very satisfactcry results. The most logical reply
has been that it would discourage watchfulness on the
part of the engineers by leading them to depend too
much upon automatic appliances. The plan of seal-
ing the stopping mechanism and imposing a severe
penalty for breaking the seal would, it seems, dispose
of this objection. No cne would think of such a thing
as allowing a modern elevator to be (lepeh(lent entirely
on the skill and watchfulness of the operator to pre-
vent it from going through the top of the house. The
most carefully planned autcmatic devices are provided
to prevent such occurrences; yet a railroad train,
traveling at terrific speed, and representing enormous
energy, is allowed to run without any safeguard be-
tween itself and disaster beyond the watchfulness of
one man, who may be taken ill, or suffer from a tem-
porary mental aberration, or may even die suddenly
and unnoticed.

One of the mcst dangerous elements in railway
oneration is the tendency of most men to take chances.
It is to be hoped that railroad management does not
encourage this tendency by bringing too much pres-
sure upon engineers to make time. However this may
e, the introduction of the ‘“tripper” system would
make it a physical impossibility for a train to pass a
signal set at danger. Trains might make slower time
if a superfluous regard for signals were thus enforced
at all times, but it seems as if ample compensation
would he realized in the greater safety to the traveling
publice. WirLARD P. GERRISH.

Harvard College Observatory, Cambridge, Mass.,
January 28, 1903.
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THE COOPER HEWITT LAMP AND STATIC
CONVERTER.

Great interest attaches to the exhibit by Mr. George
Westinghouse, during his recent stay in London, of
the new lamp and converter invented by Mr. Peter
Cooper Hewitt. The lamp was shown in its commercial
form to Lord Kelvin and a number of other prominent
men, and the curious “static converter” was there, for
the first time, brought before the public. About two
years ago the Cooper Hewitt lamp was shown as a
laboratory apparatus at a ‘“Conversazione” at Columbia
University, and was described at that time in the
SCIENTIFIC AMERICAN.

The lamp in its present form consists of a glass tube
of any desired shape with a bulb at one end which con-
tains a small quantity of mercury. All air is exhausted
from the tube, which thereupon fills with vapor from
the mercury in the bulh. " Electrodes are provided at
each end of the lamp, the negative electrode in the bulb
of mercury and the positive electrode at the opposite
end. On passing a direct current through the lamp, the
vapor which fills the tube is rendered incandescent and
gives off a steady, blue-white light. Owing to the
great resistance at the negative electrode to the initial
flow of current, it is necessary to use a high voltage to
start the lamp. This is commonly done by passing a
spark from a ‘“choking” coil through the negative
electrode, which when once penetrated offers but slight
resistance to the flow of current. If for any reason the
current is interrupted, the high resistance is immedi-
ately resumed and must be broken down again before
permitting further flow of current.

The light given off by the incandescent vapor is en-
tirely lacking in red rays, and this has its advantages
to the eyes, for, as is generally known, red rays are
the most injurious to the eyesight. However, owing
to this peculiarity of the light, some very extraordinary
color deceptions are produced. Different shades of red
reflect only the colors with which they are mixed, as-
suming colors varying from a dirty brown to a bright
violet. In Mr. Hewitt’s laboratory, where three of these
lamps are used, a soft, well-diffused light is produced.
Laboratory attendants affirm that they prefer to work
under this light than with ordinary daylight, and
have become so accustomed to the absence of red rays
that they can, to a large extent, discern the true color
of any object brought into the room. To the unin-
itiated, however, the appearance of the room is start-
ling, indeed. One is at once struck with the green
appearance of all woodwork, and then with the green
and purple blotched faces of the draftsmen. A gues-
tion which Mr. Hewitt usually has to answer when
exhibiting these peculiar color deceptions is, “Why
don’t you put a red globe around your lamp and ihus
get red rays?’ This is apparently an easy solution
of the difficulty until one is reminded that red glass
does not change light waves, but simply suppresses
all the rays that are not red. Since there are no red
rays in the Cooper Hewitt lamp, the effect of the red
globe would be to cut off all the light. It has been
Mr. Hewitt’s aim,
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candle power as against 31, watts in the incandescent
lamp. Thus if the two lights are combined in egual
quantities, the resulting light would require only two
watts per candle, a saving of 1% watts per candle over
the ordinary incandescent lamp. On account of

THE COOPER HEWITT STATIC CONVERTER.

its wonderfully low cost, the Cooper Hewitt light should
be found very useful, without the addition of any
rectifying light, for illuminating factories, yards, etc.,
where the differentiating of colors is unimportant. An-
other promising field for the new light is that of photo-
graphy. Being rich in actinic rays which most affect the
photographic plate, the mercury vapor lamp is found
to give excellent results. It has been in commercial
use for purposes of photography for some months, and
its practical value has been thoroughly tested. One
of our illustrations is a reproduction of a photograph
of Mr. Hewitt and Lord Kelvin taken under this mer-
cury vapor light.

therefore, to dis-
cover some ma-
terial which

would act as a
transformer to
change some of
the waves of light
into red waves. In
this search he has
met with consid-
erable success,
finding that silk
dyed in rhodamin
gives very satis-
factory results,
the only objec-
tion being that
the power of the
light is somewhat
reduced on using
this transformer.
A simpler method
of rectifying the
deficiencies of this
lamp is to blend
its light with an
equal power of
the ordinary elec-
tric light. This
combination also
results in great
economy of cur-
rent because the
Cooper Hewitt
lamp is probably
the cheapest
artificial light in
the world. The
mercury vapor
lamp consumes
one-half watt per

Mr. George Westinghouse,
WATCHING A TEST OF THE COOPER HEWITT CONVERTER.

FEBRUARY 7, 1903.

In the course of his experiments on the mercury
vapor lamp, Mr. Hewitt discovered his ‘“static conver-
ter,” to which we have referred in a previous issue.
This converter, or arrester, as it might more properly
be called, acts to check the negative waves of an al-
ternating current, permitting the passage of the waves
in the positive direction only. The apparatus is sim-
ilar in every respect to the lamp except that several
positive electrodes are provided, one for each winding
of the motor and another for the starting device. The
lamp is also made spherical, so as to provide a larger
area for dissipating the heat in the apparatus, and at the
same time to reduce the distance between the positive
and negative electrodes, with consequent reduction in
the waste of current. Our diagrams illustrate the con-
nections with a Y-wound three-phase circuit. As in
the case of the lamp, the resistance of the negative elec-
trode must first be broken down before a current will
flow. This may be done by connecting the converter
with a circuit containing a “choking” or “kicking”
coil, and causing a spark to jump between the elec-
trode a and the negative electrode e. This breaks
down the resistance of the latter electrode, and per-
mits current to flow therein from electrodes b, c, and d.
No current can flow back into any one of the positive
electrodes when it becomes negative to the others, be-
cause its .resistance has not been broken down.
Thus it is that a path is provided for the cur-
rent in positive direction only, while the circuit
for the negative flow is open. The extent to which the
negative electrode resists the flow of current, and the
amount by which it is reduced while a current is
passing, will be readily comprehended when we re-
member that the difference of potential between any
two of the upper electrodes is at times far greater
than between them and the electrode e. A two-phase
or single-phase current could not fiow through the
converter, because in these currents there are periods
when no positive current is flowing, which would per-
mit the high resistance at the electrode e to be re-
sumed, stopping the flow entirely. With a current of
three or more phases no such negafive periods exist,
and a constant flow is assured. The negative portion
of the wave may be ignored or, if desired, it may be
used on another circuit. In either case no power is
lost. The current as it flows from electrode e is of a
pulsating character, though fiowing in one direction
only. The circuit is completed to the neutral point
of the Y-winding. We have illustrated this circuit as
containing a storage battery, a number of incandescent
lamps, a direct-current motor, and several arc lamps.

During the operation of the converter the mercury
of the negative electrode is in constant motion, due
to the pulsating character of the current. The mer-
cury vapor as it rises in the globe is condensed on
the glass, and trickles down the side of the vessel
back to the mercury reservoir. In this way the mercury
which is vaporized is constantly being replaced by the
condensed metal. It is on account of this action that
mercury is used instead of some other substance. Mer-
cury is an ele-
mentary sub-
stance, and hav-
ing scarcely any
effect on iron,
which is used for
the positive elec-
trodes, forms no
objection-
able chemical
compounds, such
as might occur
with some other
substances. An
interesting fea-
ture of Mr. Hew-
itt’s converter is
the fact that the
loss due to a pas-
sage of current
through the lamp
is constant at 14

volts. Thus with
a current at 140
volts there will
be a 10 per cent
loss, while at
1.000 volts the
loss would be

only 1.4 per cent.
From this it fol-
lows that the
greater the volt-
age the smaller
the globe neces-
sary to dissipate
the heat pro-
duced.

The advantages

Lord Kelvin, Mr, Charles Merz,
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of this apparatus
are of the most
revalution-
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ary character. The expensive and bulky rotary convert-
ers of to-day would be displaced by these simple globes,
and the operating expenses of our substations would
be cut down to a very trifling sum. Many other uses
will at once suggest themselves to our readers, all of
which would be too numerous to mention
here.

Mr. Hewitt has obtained fifteen patents
covering the principles involved in his sys-
tem of lighting, and has entered into an agree-
ment with Mr. George Westinghouse for
the sale of all his patents to the Cooper
Hewitt Electric Company. The company has
control of both the lamp and converter. A
factory is being installed in New York for
the manufacture of these lamps and conver-
ters, and it is expected that the lamps will
be placed upon the market during the coming
Summer.

O
Natural Gas in England.
BY WILLIAM EDWARD WARD.

At a tiny village in _Sussex, less than fifty
miles from London, a field of natural gas has
been struck which in area and yield promises
to be greater than any single American field.

The history of this discovery is a curious
commentary on English conservatism. More
than a quarter of a century ago, foul air, in
a boring sunk by a geological survey, caused
an explosion; but the hint passed unheeded.
Six years ago need for water was felt at the
tiny railroad station of Heathfield, and the company
sank a well in search of it. A smell of gas was noticed
as the boring was being sunk, but it was vaguely as-
cribed to “foul air;” until someone applied a match to
the borehole, with the result of a burst of flame which
was with difficulty extinguished. At a depth of 380
feet the attempt for
water was abandoned,
but a heavy pressure of
~gas came from the hole,
and this has been con-
stantly used since by
the railroad company
to light the station.
'“he “marsh gas lamps”
proved a source of won-
der to the mneighbor-
hood, and about twelve
months ago local gossip
attracted American no-
tice to the curiosity.
As the result of intelli-
gent investigation, cap-
ital was interested and
a company was formed.

At present this com-
pany is busily boring
day and night, using
light and power sup-
plied by gas already
tapped; and in the
meantime it is reach-
ing out after  options
and contracts. The
possibilities of the field
are vast, and the com-
pany hopes to control
the supply and furnish
light and power to the
whole of central and southern England. The com-
pany has already sunk one well to a depth of 400 feet,
and other borings are in progress. At this depth gas is
struck at a pressure of 200 pounds to the square inch.
As the pressure in the borings steadily increases with
the depth, it is probable that a
still greater pressure will be ob-

THE COOPER HEWITT
MERCURY VAPOR LAMP.
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indications point to a wide productive area. The strata
in which gas occurs are a series of shale beds known
locally as Kimraeridge clays, and these underlie a very
considerable arca in East Sussex. The local theory

is that these deep-seated shales are saturated with

MR. PETER COOPER HEWITT AND LORD KELVIN. A PHOTOGRAPH

TAKEN BY THE COOPER HEWITT LAMP.

liquid peétroleum, which passes into gas under the
pressure-easing advent of a borehole.

Analysis shows the gas to be singularly free from
the impurities, such as ammonia and sulphureted
hydrogen, which are present in some American yields,
It contains 75.5 per cent of marsh gas, 18 per cent of
oxygen, 4 per cent of carbon monoxide, and 5.5 per cent
of higher hydrocarbons. In this the percentage of
higher hydrocarbons is higher than in American gas;
with the very practical result that it may be burnt
without enrichment, for illumination. As it issues from
the well it gives a light only slightly inferior to the
not very high standard adopted by the large London
gas companies. Used with incandescent mantles it

gives a light su-

perior, unit for

+ unit, to coal gas

dcéa 7, under the same
- conditions. It

e has been applied to gas engines

with a saving of almost 50 per
cent as compared with coal gas,
and the change is effected with-
out any adaptation or even
special cleaning of the machin-
ery.

If the yield of gas in any de-
gree fulfills the expectations of
its exploiters, it will soon be
available for extensive industrial
application. Already the Eng-
lishman is beginning to wonder whether natural gas
spells pictorial ruin to one of his choicest sylvan
counties. Sand of a quality a:dapted for high-grade
glass-making is found in the district; and the first
boring pierced a bed of ironstone which in earlier
and more primitive days was extensively worked in
the neighborhood. But Sussex is not remarkable for
its transport facilities, and the ease with which gas
can be carried along a pipe-line, together with the fact
that factories already exist in other parts of England,
will probably result in the supply being carried away
to already established centers of industry.

The sentimental aspect of the question is sufficiently
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tainable if necessary, though the
present one of 200 pounds is suf-
ficient to carry the gas to any
large city in England. The ca-
pacity of this initial boring is
estimated at about fifteen million
cubic feet per day; and ten
such borings would supply the
total requirements of London.
An additional ten would suffice
‘for the needs of all the towns on
the two principal south of Eng-
land railroads—both of which
traverse the field. The syndicate
controlling the field believe that
the yield of the first well will
prove an average one, and that
borings may be increased in-
definitely. They are looking for-
ward to a big future.

The investigation of the gas
fields by the practical method of
boring has been confined to a
narrow limit; but the geological

TESTING APPARATUS OF COOPER HEWITT CONVERTER.
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strong to bear practical result. Instead of dotting the
ground with storage tanks, the company are sinking
them underground. A well some 75 feet deep and 15
feet in diameter is sunk, and lined with boiler plates
calculated to withstand a high pressure. From the
tank thus formed a bore-hole descends to the
gas-yielding strata, and from the top of the
tank an underground main conducts the gas
away. More fortunate even than the much-
envied coal lords, the Sussex landowners are
looking forward to fat royalties from enter-
prises so hidden away that they will not per-
manently disfigure a single foot of ground,
nor injure a single head of game.
Electrolytic Redaction of Nitrie Acid.
In Zeitschr. Anorg. Chem., J. Tafel describes
an investigation of the alterations which nitric
acid will undergo by electrolysis in the neigh-
borhood of the kathode, considerable amounts
of sulphuric or hydrochloric acid being pres-
ent. A reduction will occur with most kath-
odes, excepting, for instance, platinum. The
mean products of this process are ammonia
and hydroxylamine, their ratio depending on
a whole series of factors, and varying to a
high degree, according to the nature of the
kathode, whereas the sulphuric and hydro-
chloric acids do not seem to exhibit any
marked differences. The largest amounts of
hydroxylamine are evolved with pure mercury
kathodes, or well amalgamated electrodes, the
formation of ammonia being almost wholly prevented
in some cases, so as to obtain a nearly perfect quanti-
tative transformation of nitric acid into hydroxylamine
salt, whereas, in the case of lead kathodes, the amount
of the acid transformed
into hydroxylamine was
not higher than 40 per
cent, for copper 15 per
cent at the most. The
rate of this reduction is
smallest in the case of
copper electrodes. It is
next shown that, with
electrodes giving rise to
this reduction process,
hydroxylamine sulphate
will equally be reduced,
and wvice wversa. From
these facts it is argued
that the electrolytic re-
duction of nitric acid
to ammonia at copper
kathodes does not pass
through hydroxylamine.
In order to account for
these phenomena, an hy-
pothesis analogous to
Chilesotti’s interpretation
of the effect of the differ-
ent kathodes on the re-
duction of nitrobenzol is
suggested, certain ma-
terials, as, for instance,
copper, transforming the
reduction process leading
from nitric acid to hydro-
xylamine, by a chemical
action, from its essenti-
ally electrolytic nature,
so as to produce ammo-
nia directly. These ex-
periments tend to show the existence of a specifically
electrolytic reduction effect with a given kathode and
a given electrode, this effect being in some cases not
only quantitatively, but qualita-
tively, different from the corre-
sponding chemical effect.

MERCURY VAPOR LAMPS
AND STARTING COILS.

Last spring Gov. Odell of New
York appointed a commission to
inquire into the necessity for es-
tablishing a State Electrical
Laboratory in connection with
the Union College of Schenec-
tady. The commission. has com-
pleted its report, and recom-
mends an appropriation of $275,-
000 for buildings and electricai
equipments. The laboratory is
to supply information on ques-
tions of electrical science, and
an official standard for electrical
measuring instruments and ap-
paratus, together with standards
for electric wiring of buildings
for the protection of municipali-
ties and the general public. Such
a laboratory has been estab-
lished in Germany and has
proven a success.



98

COWS KILLED IN THUNDERSTORM.

Our illustration shows the result of the pitiable
accident which overtook a herd of cows during a
thunderstorm near Plainfield, Ill., last fall. It would
seem that the unfortunate creatures had drifted toward
a wire fence, when the lightning fell upon a tree
standing about thirty feet from the fence, causing the
death of twenty-eight of them. As there are no signs
whatever on the fence of the direct effect of lightning,
it must be supposed that the cows killed fell victims
to the so-called return stroke. It is well known that
persons standing near a conductor occasionally re-
ceive a more or less severe electric shock when the
lightning strikes some neighboring object. This is
readily explained if we remember that just before the
lightning occurs, such a conductor must have been
at a high electric potential, which is suddenly reduced
enormously by the lightning discharge. A person
standing near such a conductor, and not adequately in-
sulated, participates in this sudden change, and the
effect is evidently the same as if he received a power-
ful discharge. Fatal cases of this kind have been
noted fairly frequently, but it is very doubtful if such
extensive loss of life has ever been recorded before
as the result of the phenomenon, and we are not sur-
prised to hear the oldest settlers of the district assert
that they never heard of so many cows being Kkilled
at a time. Fortunately, no human life was lost, and,
happily for the owners, the cows were all insured, and
no difficulty arose about the payment. The men who
removed the hides from the dead cows remarked that
dark streaks could be seen under the skin.

Our illustration, which is prepared from a photo-
graph sent us by an inhabitant of Plainfield, gives a
rather impressive view of the
scene of the accident soon after
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weather, submersible boats or autonomous submarines
of a large pattern must be employed. Torpedoes car-
ried by destroyers would only be a feeble weapon
against submarines, because they could only carry a
small quantity of explosives, about twenty Kkilo-
grammes, and thus the action of the torpedo wculd be
guite limited. A torpedo exploding at a few yards
distance from the hull of a submarine would prob-
ably do it no damage. In the course of the French
maneuvers it was demonstrated that Admiral Makar-
off’s inventicn, which comprises a microphonic ap-
paratus, is almost useless. The indications givén by it
were in every case insufficient. It was also proved
that it is perfectly possible to arrange at the entrance
to a harbor an instrument indicating changes of posi-
tion, but it affords little aid to the defense of an an-
chorage, and absolutely ncme at all to a vessel at sea.
-_————r—
A New Flashing Lighthouse Light Without
Intervals of Darkness.,

BY THE LONDON CORRESPONDENT OF THE SCIENTIFIC AMERICAN.,
During the recent meeting of the British Association

at Belfast, a practical demonstration was given of a
new and ingenious type of lighthouse light, the charac-
teristic of which is that there are no intervals of dark-
ness between the flashes. In this contrivance, which
is the invention of Mr. Wigham, the well-known light-
house engineer of Dublin, Ireland, the lenses revolve
at a given speed so proportioned to the diameter of-the
illuminant, and the lenticular apparatus, that the light
is made to show continually, not as a series of flashes
and then a period of darkness, but a continuity of
flashes without any intermission or interval of dark-
ness whatever.

The numerous advantages of such a light to a
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abundance of different lights visible to the mariner,
such as lightships, beacon lights, guiding lights to
harbors, and so forth. It is imperative that lights of
a characteristic appearance should be placed in im-
portant positions, so that at a glance they may be seen,
and their character and position immediately and easily
determined, without incurring any risk of error.

The new Wigham light amply fulfills this condition.
It is entirely different from all other lights, being
neither a fixed nor a revolving, nor an intermittent,
nor an occulting light. As a matter of fact, it is in
reality a combination of all these systems, possessing
an illuminating power equal to the most powerful, but
of so distinctive an appearance as to be at once recog-
nizable from every other light.

Although while in one respect the flashes of the
Wigham light are of the nature of lightning flashes,
being very rapid and very powerful, yet the apparatus
that is used is not of such dimensions as to produce
flashes equal in intensity to those from great “feu
eclair” lighthouses, such as, for example, Havre and
Ushant; but if this light were used in a lighthouse as
important as either of the above, it would doubtless be
in triform or quadriform, and the power ot the light,
thus increased threefold or fourfold, would fully equal
that due to the action of the larger and more powerful
refracting lenses of the “feu eclair;” and while the
light would have three or four times the power of an
ordinary revolving light, it would have the salient
advantage over the ‘“feu eclair,” or any other system
of revolving lights, that it would have no period of
darkness, but would shine continually and always pre-
sent the same appearance to the eye of the mariner,
enabling him to take his bearings with great ease and
certainty.

In connection with the me-

its occurrence.

aving the African Elephant.

The government of the Congo
Free State has taken steps to
stop the ruthless slaughter of
elephants in Central Africa. At
the present rate of extermination
the elephant will have become
an extinct species in the Free
State in eight or ten years.

The foreign correspcndent of
the New York Times states that
an agreement was recently
reached between the French Na-
tional Society for the taming of
the African elephant, and the
government of the Free State,
concerning the measures to be
taken to domesticate young ele-
phants. All hope therefore has
not been abandoned, notwith-
standing numerous fruitless at-
tempts to transform the African
elephant, like his Asiatic broth-
er, into a precious help to the
explorer and the colonist.

The only pity is that the movement for protection
of the elephant should have been started so late, when
the race has been almost destroyed.

Felix Fuchs, Vice-Governor of the Congo Free State,
who is now in Brussels and on the point of returning
to the Congo, states that the destruction of the African
elephant was due entirely to the development of the
ivory trade. M. Fuchs now proposes that an agree-
ment be reached between Belgium, France, Great
Britain and Germany to regulate elephant hunting
and to encourage the domestication of the animals.
Such an agreement, says M. Fuchs, would have strong
chdnces of being crowned with success. Certainly
there is no time to be lost if the last remaining rem-
nants of the species are to be saved. But, once thor-
oughly domesticated, the African elephant would, like
his Indian brother, become, thanks to his strength and
intelligence, an important auxiliary in the work of
colonization.

— >

The Submarine in Warfare.

The French Naval Department has published the re-
port of the various French commanders who partici-
pated in the recent submarine boat maneuvers off
Cherbourg, in which they succinctly explain what func-
tions the boats can fulfill and their deficiencies.

The commanders state, as a result of their investi-
gations and experiences, that it will he possible for
submarines to leave their stations, and that a hostile
squadron will never be in safety at moorings situated
within the radius of action of submarines. That
watches on board ship are of no avail, and artillery fire
is ineffective against this arm. The supervision of
anchorage, either by means of torpedo boats or tor-
pedo-boat destroyers, is very difficult, and does not
really render the vessel secure against submarines.
To insure absolute safety to a squadron, it would be
necessary to protect the entrance to a harbor by elec-
tric wires. For attacking in the open sea, or in rough

TWERTY-EIGHT COWS KILLED IN

mariner are obvious. A fixed light enables the sailor
to take a bearing from it in a way that is not possible
under all circumstances with a revolving light, but the
result is not satisfactory or reliable with an ordinary
fixed light, unless the beam is as powerful as that
which proceeds from an annular revolving lens. Here-
tofore this combination has not been possible to assist
the mariner. In looking at a revolving light in order
to take his bearing, the sailor has to watch closely the
length of time during which, according to the nautical
instructions, the light should be invisible, and this exact
time is not always easy to ascertain, especially in hazy
or rainy weather. Moreover, in observing recurring
lights, the beam seldom seems to reappear in the exact
position from which it disappeared, owing to the in-
sensible wandering of the eye during the time of dark-
ness, and in thick weather the recurring of the light
may be altogether invisible.

The first apparatus which Mr. Wigham devised for
the provision of a continuous light was one in which
the illuminant was placed in the focus of four lenses,
but he has now effected a vast improvement by sur-
rounding the light with eight lenses.

When the light of the illuminant falls upon each of
the eight lenses, and the rate of their rotation is suf-
ficiently fast, the flashes follow one another with such
rapidity that the impression on the eye of each flash
replaces that made by the flash immediately preced-
ing it with definite distinctness; that is, before the
impression of the first beam leaves the eye, the second
flash without any diminution of power takes its place,
and thus the flashes are made continuous, and the
light is shown without any interval of darkness. The
substituting of one image for the other causes perfectly
distinct pulsations, and yet involves no perceptible
interval of darkness between the flashes.

It is an ineontrovertible fact -that -the more lights
are rendered more distinguishable from one another,
the better it is for navigation purposes, owing to the
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chanical revolution of the light,
this action of the lenses is not
assisted by being placed on rol-
lers and race plates, as is the
case in ordinary revolving
lights. The friction of such an
arrangement would be prohibi-
tory to sufficient rapidity of
revolution. Instead, the lenses
are mounted on a framing con-
centrated on a pivot and so bal-
anced on the framing as to be
almost entirely free from fric-
tion. In the case of triform and
quadriform arrangements, the
weight of the apparatus is con-
siderable, and to obtain efficient
working it would probably be
necessary to float the whole ap-
paratus in a mercury cup, so as
to reduce the friction to a miri-
mum, as is done in the French
“feu eclair” light. The friction
being so small, very little. power
is required to revolve the lenti-
cular apparatus. Its. revolution
can be effected by a small gas or
oil engine, by an electric motor if more convenient,
or the weights and clockworks ordinarily used in light-
houses.

An important consideration in all lighthouse lights
is cost; but no such consideration is necessary in
connection with the-Wigham light, since the expense
of this light is no greater than that of any othér first-
class light with revolving annular lenses, and is much
less than the ‘“feu eclair” system, which requires for
its exhibition specially constructed optical apparatus
of a very expensive description. Nor does the question
of the cost of the illuminant arise, for any known
illuminant may be used, the peculiarity of the appear-
ance of the flashes being due not to the nature of the
illuminant, but to the design of the lenticular apparatus
and the manner in which it is applied.

O
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Steel Furniture for Warships.

The new cruiser ‘“Baltimore” will be the first warship
to be fitted with steel furniture. Naval Constructor
Capps and his assistant Constructor Nutting have found
that all the essential furniture of a man-of-war can be
made of steel. The reason for the use of steel furniture
is to be found in the fact that serious damage was done
during the war with Spain by the furniture on the
ships taking fire.

- . ———————————

Some experiments made by H. Schoentjés, of
Ghent, with double glazing for windows, which is
sometimes adopted with a view to reduce loss of heat,
show that there is a certain distance of separation
letween the glasses at which the heat lost is a mini-
mum. The glass used in his experiments was 2 milli-
meters (.079 inch) thick, and the loss was least when
the distance between the oppcsing sheets was some-
where between 67 millimeters and 117 millimeters
(264 -inches ‘to 4.61 inches). With double walls at
the best distance apart the rate of loss as compared
with single walls was about halved.
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A LIGHTNING ARRESTER OF NEW FORM.
We illustrate herewith a sectional view of a form
of lightning arrester recently patented by Mr. Julio
E. Cordovez, of Panama, Colombia. It belongs to that
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large quantities of bread to be quickly and easily cut
into slices of a uniform size. The device is provided
with a clip on its base by means of which it may Le
readily clamped to a table-top or the like. The slicing
blades are held in the frame mounted to swing ver-
tically over the base. The blades at one end pass
through slots in the lower crosspiece of the frame,
being held there by a rod passing through their pro-
jecting ends. At their opposite ends the blades are
fastened to threaded stems, which pass through the
upper crosspiece of the frame and are adjusted and
firmly secured by thumb nuts. On the rear of the

frame aré two slotted arms through

(

base project. On these posts, and
bearing down on the arms, are spiral
springs which may be regulated to
the proper tension by turning the
adjusting nuts. Near the forward
end of the base are upwardly extend-
ing guide fingers between which the
cutting blades pass, and on the base
in alignment with the guide fingers
are strips which are spaced apart
and on which the loaf to be sliced is
supported.
movement while slicing, pins are em-
ployed which extend upward from
certain of the strips and enter the
loaf. In operation, after raising the
frame with the blades, a loaf is

\ which two posts extending from the

IMPROVED LIGHTNING ARRESTER.

type in which a magnet, when energized by an ab-
normal flow of current, will attract an armature and
produce a ground connection, whereby the flow of
lightning or of any undesirable charge of electricity is
directed to the earth.

The construction of the device is as follows: Mounted
upon a base of hard rubber, or ebonite, is a plate prefer-
ably of porcelain. A dome of porcelain covers the de-
vice and is screwed down over this base plate. The
lightning arrester is introduced into the line by con-
nection to the binding screws at each side. One of
these binding screws is connected to the actuating
magnet, and from the magnet a wire leads to a metallic
post. The line circuit is completed through the screw
which holds this post to the base plate and a wire con-
necting this screw with the binding screw on the
right as illustrated. Secured to the top of the metal
post is one end of a spring, which supports at its op-
posite end the armature of the magnet. Side play of
this spring is prevented by beads on the post, and the
top of the post is also provided with a channel or
groove, so that by turning the securing screw the spring
is pressed slightly into the channel, thus raising the
armature. In this manner the spring can be so ad-
justed as to hold the armature up against the attraction
of the magnet under a normal flow of current. If now
a lightning charge strikes either of the line wires, or
any atmospheric electrical disturbance causes an in-
crease of potential in the line, the magnet will be
sufficiently energized to draw down the armature into
engagement with a headless screw in the magnet core.
This makes connection through a third binding post
to the ground. Further adjustment of the device may
be had by turning the headless screw, and securing the
same by means of a locking disk as shown.

—— e ———————————
A NEW SLICER.

A device of simple construction has recently been in-
vented by Mr. G. L. Leachman, of New Cumberland,
W. Va., whereby a number of slices of bread or cake
may be cut at one operation. This will be found
particularly useful in large restaurants, permitting

BREAD CUTTER.

placed in the machine against a
stop plate and then the frame is
moved downward to cut the slices.
During this movement the slots in
the arms of the frame permit a slight longitudinal
movement of the blades through the bread, and the
springs on the rear posts have a tendency to force the
rear ends of the blades downward. The spaces between
the strips on the base permit the blades to pass ef-
fectually through the loaf.
—_— -+
A NEW PATTERN FOR OVERALLS.
A patent has just been granted to Mr. Eugene A. Hol-
ston, of Duluth, Minn., for a new form of overalls which
can be quickly applied, allow perfect ease of movement

A NEW DESIGN IN OVERALLS.

to the wearer, and prevent crumpling of trousers over
which this improved garment is worn. The garment,
as illustrated, covers completely the front of the body
and legs. It is held in place by portions passing over
the shoulders and by flaps attached which extend
around the back of the trunk and legs of the wearer.
The garment is snug fitting over the trunk, but fits
loosely over the legs. Owing to the fact that the rear
portions of the knees and hips are not covered, perfect
freedom of movement is allowed at these points, and
since the garment fits loosely over the lower portions
it allows the trousers beneath to hang properly and
does not crumple or gather them in bunches. The
readiness with which this improved overall can be
slipped on over the ordinary trousers and buttoned in
place is a feature which should appeal to all work-
men.

-+ 00

ODDITIES IN INVENTIONS

CONVERTIBLE WINDOW-SHADE AND AWNING.—A recent
patent describes an improved arrangement of window-
shades whereby the shade may be easily converted into
an awning or be made to serve as a substitute for
shutters to the windows. The shade, which is  made
of any translucent flexible material capable of with-
standing the elements, is secured to a spring-roller of
ordinary type, journaled under a cover to the upper
outside of the window-frame. Operating cords are se-
cured 1o the lower end of the shade and pass over a
projecting awning-frame, thence under a rod at the
bottom of the window to the lower winding roll. This
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roll may be operated, through the medium of a pair
of miter gears and crank, from the interior of the
building. By this means the shade may be drawn
down as illustrated to serve as an awning. The oper-
ating crank, it will be observed, is hinged so that it
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CONVERTIBLE WINDOW-SHADE AND AWNING.

may be folded back to engage a catch and thus hold
the curtain in position against the tension of the
spring roller. By drawing the shade down to its
limit the room will be shaded and sheltered from
outside observation. At the same time an ample suf-
ficiency of light will pass through the translucent

‘material, and a generous supply of air will be admitted

through the openings at each side of the curtain.
This arrangement also serves to prevent frost from ac-
cumulating on the window-glass at night. It will be
observed that the awning-frame may be adjusted to
various positioné, or may be folded flat against the
window-frame.

Device ForR WARMING
Bribrre Birts.—In cold
weather the bits of brid-
les hung up in a stable
often become so cold as
to torture and seriously
injure the horses when
these cold bits are placed
in their mouths. We show
here a very simple device
for warming the bits. It
consists of a cap piece
adapted to fit over the top
of an ordinary barn lan-
tern. This cap is pro-
vided with two curved
guards, which serve to
engage the bits and pre-
vent them from slipping
off. Our illustration
shows a bridle hung by
its bit to the cap piece
and being warmed by the
heat of a lantern.
Grooves are provided in
the top of the cap piece GARN N
for receiving the bits,
and two bridle bits may
be warmed at the same
time without interfering with each other.

SArETY Asn-raN.—One of the most irksome duties
connected with a range is the removal of ashes. There
is always the danger of spilling some of the ashes
while endeavoring to lift the inaccessible pan out of
the stove, and raising a cloud of dust; nor shouitl we
ignore the danger of dropping live coals or sparks on

DEVICE FOR WARMING
BRIDLE BITS.

SAFETY ASH-PAN,
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the floor and thereby causing a fire. The operation
would be greatly facilitated by the employment of a
safety pan, such as that illustrated, into which the
stove ash-pan may be drawn to a more accessible
position, and then easily removed. This safety pan
is provided with folding legs, so that it may be prop-
erly supported when in use, and at other times folded
as in Fig. 1 to occupy a minimum space. The legs,
it will be observed, are pivoted together at their
centers and to the pan at their upper ends; but the
forward upper pivot is adjustable toward and from
the rear upper pivot, being secured to a bar sliding
in a guideway. A thumb-nut is provided, which may
be screwed up to secure the bar in any desired posi-
tion. The height uf the pan from the floor can thus be
regulated to a nicety. The lower ends of the adjust-
able legs are provided with lugs, to prevent the legs
from reaching and passing the center, which would
lock them and render it impossible to adjust the legs
by means of a slide.

United States Patents in 1902.

The annual report of Mr. F. T. Allen, Commissioner
of Patents, for the calendar year ending December 31,
1902, has been forwarded to Congress. It appears that
during the twelve months its statements embrace

there were 48,320 applications for patents filed in the

Patent Office, 1,170 applications for design patents, 151
applications for a reissue of patents, 2,602 applica-
tions for registration of trade marks and 1,121 appli-
cations for registration of labels. On these applica-
tions there were 27,776 patents issued, including de-
signs; 110 patents reissued, 2,006 trade marks register-
ed, 767 labels and 158 prints. The number of patents
that expired was 23,331. The number of allowed- ap-
plications awaiting the payment of the final fees wag
9,284. The number that were forfeited by non-pay-
ment of fees was 4,471. The total expenditures of the
office were $1,393,345.54. The excess of receipts over
expenditures was $159,513.54, and the total balance
to the credit of the Patent Office in the treasury of the
United States was $5,488,984.61.

More patents were issued to citizens of the District
of Cclumbia in proportion to population than any
other State or Territory in the United States, the
ratio here being 1 to every 1,080 of the population.

The Patent Office issued 27,886 patents during the
year 1902, the largest annual issue in its entire his-
tory.

The number of mechanical patents issued during
the year 1902 is 27,136, exceeding by 1,578 the issue
of such patents for the preceding year, which was
then the largest number issued by this office in any
year.

In the work of handling this business it should be
noticed that the class of mechanical patents, which
has increased so largely in numbers during the last
year, comprises those cases which involve the largest
amount of work in their consideration. The increase
of work indicated by the figures given has been met
in some degree by the increase in the number of ex-
aminers which was provided in the appropriation bill
for the year 1902-°03.

The work of classification of patents has progressed
satisfactorily during the past year, and the results
of this valuable system are now available to facilitate
the examination of the question of novelty of inven-
tions.
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The duties of the assignment division of this office
are to record. assignments of patents and inventions
and to furnish manuscript copies of records of the
office when required. During the year 1902, 24,091
deeds were received for record, of which 22,833 were
recorded. Copies of records were also made, which in-
cluded 16,576,150 words. The number of deeds received
was 1,102 in excess of the number for the preceding
year, and the number of words written in furnishing
copies of records was 2,056,110 more than for the pre-
ceding year. These figures serve to indicate the rapid
growth of this portion of the work of this office.

During the last” year Section 4883 of the Revised
Statutes was amended by act of Congress, approved
April 11, 1902, the change making it no longer neces-
sary that patents should be signed by the Assistant
Secretary of the Interior.

Another Patent Dedicated to the Public.

Following the example of Col. J. J. Astor, who, it
will be remembered, recently presented his turbine
patents to the public in a letter addressed to the Edi-
tor of the ScIENTIFIC AMERICAN, Brig-Gen. William
Crozier, Chief of the Bureau of Ordnance of the War
Department, dedicates to the public in a letter to the
Commissioner of Patents, his invention of certain
improvements in wire-wound guns. Gen. Crozier has
taken this step in order that inventors who desire still
further to improve on the gun may have the oppor-
tunity to use his invention as the basis of their work.
In his letter he says that:

“A feature of my invention consists in the manner
of so locking together the parts of the gun that they
cannot separate in a longitudinal direction under the
action of the forces to which the gun is subjected,
at the same time interrupting in a very slight degree
the continuity of the wire envelope.”

Brief Notes Concerning Patents.,

Mrs. Sarah Wood Clarke, of New York, is the inven-
tor of a device which is said to greatly increase and im-
prove the sound of the piano. There was recently given
a demonstration of the improvement at one of the lead-
ing hotel ballrooms of New York. The device is a shell-
shaped construction placed inside the lid of a grand
piano, and when this is opened as usual for a per-
formance the shell acts as an auxiliary sounding board,
improving the tone of the instrument and increasing
its volume.

A. A. Phipps, who is the inventor of a self-heating
branding iron, has just returned to his home in Den-
ver, Col., after a trip through all the principal coun-
tries of Europe in the interests of his invention. Al-
though this method of branding was introduced only
a short time ago, it is now being widely adopted
through the West. The device consists of a copper
brand on the end of a steel tube. The latter acts as a
reservoir for gasoline, which is turned into gas and
burned inside the branding metal, which is thereby kept
hot constantly. The self-heating branding iron is now
patented in fourteen countries.

A paper improvement is announced from Chicago,
by which the strength of the paper is greatly increased.
This process was worked out by Dr. John Weisner and
Adolph Gehrman, both of the Columbian Laboratory.
The latter was until recently the City Chemist con-
nected with the Health Department. The process is
not ready to be announced, but Dr. Weisner says they
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have gone far enough to say positively that they have
discovered a formula by which the strength of all
paper can be increased four or five times by the addi-
tion of some chemicals while the paper stock is in the
course of manipulation.

The manufacture of lightning rods has declined to
such an extent that the business has almost been lost
sight of. There appears to be no mention of it in the
census reports, there being no reports of any output
of this character made by any electrical manufactory,
and only one firm of electrical engineers announces
the design of lightning rods as a part of their business.
Lightning strokes are reported to be more rare, espe-
cially in the cities where there are such an abundance
of electrical wires which serve to protect the surrounad-
ing properties.

Miss Ida May Fuller has brought suit for infringe-
ment against Messrs. Gilmore & Thompson, of the
New York Academy of Music, and Frank McKee, man-
ager of the “Ninety and Nine” Company, which filled a
date at that house recently. The alleged infringement
consisted of the use of a device by which the flames
are realistically imitated by the use of widths of
silk, moved by the action of a rotary fan, the illusion
being heightened by the colored rays from a limelight.
One. of the thrilling scenes of this performance is the
passage of an engine through the leaping flames, going
to the assistance of some fire-stricken pioneers.

Mention has been made here before of the process in-
vented by the artist J. F. Raffaelli, now in Paris, who
has devised a means of solidifying colors so that su-
perior effects can be secured without the use of the
palette and brush. It is also stated that the new
method has the advantage of rapidity. An exhibition
of seventy-two works of various character, done by
twenty different artists, was held recently at the Du-
rand-Ruel gallery in Paris and attracted a great deal
of attention, not only because of the novel method
by which they were made but because of the excellence
of the results attained.

A hollow axle for railroad cars is being made by
the Howard Axle Company, of West Homestead, Pa.,
which concern is controlled by the Carnegie Company.
For the purpose of fully determining the value of this
innovation, the axles are being fitted to one of the
pressed steel cars of the latest design, which after six
months of service will be examined and compared with
another car, fitted with the solid axle, which has been
in the same service. The axle is made under the Mer-
cader patent and the advantages claimed for it are less
weight, lower cost, and greater service. The manufac-
ture of the hollow axle is a much simpler operation
than that of the solid axle.

A new steam yacht in New York waters is the
‘“Revolution,” which was built at the works of the
Charles L. Seabury Company, at Morris Heights, fo
demonstrate the adaptability of steam turbines to com-
mercial marine purposes. The engines are the design
of Charles C. Curtis, and the boat is 178 feet over all,
161 feet beam and 7 feet draught. While the boat
was not built for speed, she has shown herself to be
one of the fastest crafts in the waters around New
York. The “Arrow” of Charles R. Flint, which has a
reputed speed of 39 knots an hour, barely beat her
in a three hours’ run, and the turbine boat pulled all
around the “Monmouth.” which is said to be the
“Arrow’s” second.

RECENTLY PATENTED INVENTIONS.
Electrical Inventions,

VISIBLE-SIGNAL TELEGRAPH.—W. A.
FarreLL, Wellsville, N. Y. In this visible-signal | o).
telegraph the object of the invention .is to
form letters of the alphabet and similar char-
acters by simultaneously flashing a plurality
of lights arbitrarily selected from different clus-
ters for the purpose of forming the characters
of a prearranged alphabet. The main features
of the apparatus consist of a switchboard pro-
vided with switches for operating an electric

other

PASSAGE OF STEAM OR WATER.—E. M.
EDEN, No. 76 Adelaide Road, London, England.
This contrivance has for its object to provide
in connection with a steam-boiler, steam-trap,
steam-container,
means whereby to cause a valve controlling
the passage or escape of steam or water to be
automatically operated for the
regulating directly or indirectly the action of
a feed pump or injector, also for permitting
the escape of water from a steam-trap, or for
allowing the passage of steam to a whistle
in the case of a high or

hoisting cable.
waiter is thrown

valve-operating | pressing a spring.

ered, the spring is
however,

usually
purpose of

long or free end is

by pressing the shoe

low water alarm,

ing of a waiter in case of breakage of the
When the weight of the dumb-
upon the free end of the
lever, the end is moved upward, thereby com-
With the
position, whether the waiter is raised or low-
compressed. If,
the hoisting-cable breaks,
ticity of the spring asserts itself, the lever’s
instantly thrown down,
and a revoluble roller engages the lever, there-
into contact with the
stationary cable, thus locking the waiter upon

lever

tent lost. In the present invention these de-
fects are avoided.
MULTICOLOR-PRINTING.—E. T. NEBEN,
Icast Orange, N. J. The present invention re-
lates to multicolor-printing by engravings or
otherwise. It provides the face of a metallic
plate with projections, and forms thereon by
a photographic-printing process any design
or transfer print or drawing of the object to
be treated in color, and stains the print to
render it visible, then forms non-printing por-
tions in the plate by cutting out such portions,
and also forms graduated and solid printing

in this

the elas-

current and a series of lights, preferably nine
in number, arranged in distinct clusters, each
cluster being made up of lights of different
color and the several clusters being alike.

LELECTRIC MOTOR OR GEINERATOR.—J.
A. Trrzen, Sr., Franklin, Penn. This elec-
trical device Delongs to the class capable of
use either as motor or generator, and the in-
ventor has for his object the production of a
strong and uniform magnetic field, so that the
apparatus will be throughly efficient in either
of its capacities. This application is a di-
vision of another one previously filed by Mr.
Titzel.

ELECTRIC CUT-OUT.—C. WAGNER, Brook-
lyn, N. Y. This invention bears on improve-
ments in electric cut-outs particularly adapted
for use in connection with the wiring of elec-
tric lamps; and the aim is to furnish a cut-out
of simple construction designed for connection
with a lamp-supporting tube or standard,
through which the wires pass and arranged
to have a rotary movement in one direction
to cut the current in or out.

Engineering Improvements,
APPARATUS FOR CONTROLLING THE

the action of the valve-operating device being
dependent on diffcrence or
suires established within the device,

the cable.
equality of pres-| 3ACHINE FOR MAKING PIPE-MOLDS.
according | y. INGHAM, J. PouLsoNn, and J. W. Moorg,
as the temperature of the contents differs or} ppinipshurg, N. J. The improvements de-

not from the temperature of steam at the
pressure within the steam-container with which
it may Dbe connected, whatever that pressure
may be.

Mechanical Devices.

FARRIERY-MACHINE.—S. J. McDo~NaLD,
Gallatin, Mo. The primary object of this
farriery machine is the provision of means
by which either a plain-toed shoe or a clip-
toed shoe may be produced in an easy and
quick manner. It answers the demand among
farriers for a simple, strong, and compact
machine which will hold a horse or mule
shoe in a position convenient to the workman
in finishing up any portion of a horseshoe,
either the plain-toed shoe or the shoe having a
toe-clip, and also to finish an outwardly stand-
ing calk at the toe of the shoe, as well as the
heel.

SAFETY APPLIANCE FOR DUMB-WAIT-
ERS.—I1. DoNoHOE, New York, N. Y. The pur-
pose of this invention is to prevent the fall-

veloped Dby this invention relate to a ma-
chine for making pipe-molds of plastic ma-
terial, such as sand combined with a suitable
adhesive substance; and it involves a vertic-
ally disposed flask and pattern with a num-
ber of stamps arranged to work bhetween them.
The particular improvement within the scope
of this invention, is the manner of feeding the
material and of driving the stamps.

Technological Advances.

CONCENTRATED HOPPPED WORT AND
PROCESS OF DIRODUCING SAME.—II. A.
IToBsox, 54 Church Road, Acton, London,
I’ngland. In this process the inventor secures
the production of a hopped wort from which
Dbeer, either alcoholic or non-alcoholic, may be
made by the mere addition of yeast and water
or of water alone, as the case may be.” In the
ordinary brewing process, at times the Dbit-
ter of the hop is unfavorably affected, objec-
tionable resinous matters are extracted, and
the volatile aroma of the hops to a great ex-
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portions on the plate, by burnishing the por-
tions.

SILVER BROMID GELATIN AND PRO-
CESS OF MAKING SAME.—A. CoBeNzL, Bin-
gen-on-the-Rhine, Germany. In this process
all the difficulties in making a sensitive silver
Dbromid gelatin which does not cloud are avoid-
ed, and a product always without failure is
obtained in an easily-washable form. The
product possesses an even degree of sensi-
tiveness and all desirable qualities. The gela-
tin is manufactured by subjecting a solution
of the emulson in a hot state to the action of
alcohol. It is then permitted to ripen, then to
cool by agitation so that the, gelatin precipi-
tates as a fine-grained sandy powder, which is
finally separated and washed.

PROCESS OF SOLIDIFYING VOLATILE
HYDROCARBONS AND ALCOIIOL AND
PRODUCTS THEREOF.—A. H. CRONEMFEYER,
New York, N. Y. The aim of this invention
is to offer new means of solidifying inflamma-
ble hydrocarbons in order to obtain a congealed
product which when ignited” will burn without
melting the body of the product and without
danger of explosion. The process in question
is chiefly applicable to the solidification of
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alcohol, naphtha, benzol, benzin and gasoline:
and consists in adding sodium Thydrate,
wood-aleohol, stearin and resin (colophony) to
the hydrocarbon to be soliditied. The product
can be handled, packed, shipped and used with
absolute safety.

Railway Improvements.

RAILROAD CROSSING.—E. J. O’NEILL,
Ada, Ohio. Mr. O'Neill’s invention is an im-
provement in railroad crossings, having for an
object to provide a simple construction where-
by there is furnished a continuous track in
one or the other direction of the crossing, by
means of swinging rail sections and by which
the swinging rail sections are locked in their
different adjustments. The invention * dis-
penses with breaks in the rails at the cross-
ing, and thus avoids the Dblows of the wheels,
which result in much damage, not only to the
rails and wheels, but to other portions of the
cars.

Vehicles,

MEANS FOR LOCKING
MECITANISM O  MOTOR-VEIIICLES.—E.
DevrLiN, Paterson, N. J. "The invention of Mr.
Devlin pertains to improvements in means for
locking the steering-gear of motor-driven vehi-
c¢les of any kind, and this design is adapted
for use in connection with the steering-gear of
such . vehicles as automobiles, locomobiles, and
wagons or carriages of any description used
for pleasure or business purposes, and which
may be propelled by electrical energy, steam,
gas, gasoline, or any other agent or motive
power. 'The essentially new feature of the
contrivance is a device for locking and holding

TITE STEERING

with positive certainty the steering gear
against turning accidentally.
Miscellaneous.
CAN-OPENER.—JaMes M. NETTLES, Shu-
buta, Miss. This implement will readily and
easily open oyster, sardine, and other tin
cans. It is claimed for the device that it is

entirely different from any other can opener,
both in the manner of its construction and
its use, there being no danger of cutting the
hand with the can opener or the tin while in
operation.

LEGGTESTER.—J. CarnLex, Ilavana, N. D.
An improved device for testing eggs has been
invented by Mr. Carlen. The device com-
prises a tray, a casing therein adapted to re-
ceive the lamp, a dark chamber at one side of
the casing, and a sight tube leading into this
dark chamber. Means are provided for carry-
ing the eggs through the dark chamber where
they are examined through the sight tube.

WORT-COOLER.—A Z1Ger, DBrooklyn, N.
Y. An apparatus for cooling wort as it comes
from the kettles in the brewery is provided
by this invention. It' embodies certain novel
features of construction, which enable it to
be used not only as a wort-cooler, but also as
a strainer to remove the hops from the wort,
thus permitting the wort to be run directly

from the cooler into the fermenting room,
and dispensing with the necessity of the
“hopper jack” which has heretofore been
used.

FIRE-EXTINGUISHING
R. Horrer, IHighland, N.

DRY-COMI’OUND
TUBE.—A. and

Y. The tube or receptacle is so constructed
that it will not allow the compound to fall
in large masses and thus exert hut little

influence on the fire, but which, through the
action of the hand in throwing the material
from the tube in conjunction with a diffusing
device at the mouth of the tube, will produce
a large quantity of well-diffused powder result-
ing in a greater generation of fire-extinguish-
ing gas.

SI'RINKLER-HEAD.—J. K. S. Ray and W.
D. McNei1Ln, Whitmire, S. C. The invention
relates to fire extinguishers arranged to re-
lease a valve having thermal-action at a pre-
determined temperature. The sprinkler head ‘s
so constructed as to insure a free flow of water
whenever the fusible brace is melted and even
in case the valve should stick at one point
owing to undue corrosion, sediment, or other
causes.

INDICATOR DEVICE FOR DRIP-PANS.—
F. E. WiesxeERr, Washington, D. C. Mr. Wies-
ner's invention is an improvement in the in-
dicating devices for drip pans, designed espe-
cially for use in connection with refrigerators,
and by which to indicate the height of water
in the drip pan at one side of the refrigerator.

CAR - REPLACER. — A. R. DBATCHELDER,
Portsmouth, N. II: In the embodiment of this
finproved car replacer two members of peculiar
construction and connected by a special hinged
joint are employed. One member rests upon,
and is locked to the track: the other serves
to guide the car wheel from its derailed posi-
tion back to the track rail.

GARMENT - SUPPORTER.—L.  WERTHEIM,
New York, N. Y. This improvement relates to
a hose-supporter which is suspended froin the
waist of the user. The object of the invention
is to supply an effective supporter which may
be very quickly applied and removed and which
will also serve somewhat the purposes of an
abdominal pad. When once in position the de-
vice will securely support the ‘garment.

FLOATING FISII-TRATI.-—A. (. BURDICK,
Seattle, Wash. This invention provides a float-
ing fish-trap adapted especially to be towed or
drawn by steamers or like vessels. -The trap

is so constructed that a single heart only is
used in connection with the pot, which heart
extends over ‘the seine. The pot is yieldingly
supported upon scows or like floats in such a
manner that the rocking of the scows by action
of waves will not have any harmful influence
upon the proper equilibrium of the pot. The
invention also provides means whereby inde-
pendent inlets are obtained over the seine,
one at each side of the heart, and a pocket
in connection with each inlet, the pockets and
inlets serving to direct fish through the heart
and into the pot. DBy inclining the bottom of
the pot and its suppofrts from the rear upward-
ly and forwardly the pot and supports will
ride the current and waves, and not tow under.
TEMI'LE AND SPRING-CLAMI”  FOR
LENSES OR TIHE LIKE.—I. L. LEMBKE,
New York, N. Y. The object of the present
invention is to provide a new ana Dletter tem-
ple and spring-clamp for spectacles and eye-
glasses which is simple and durable in con-
struction, cheap to manufacture, and ar-
ranged for convenient, quick, and secure at-
tachment to or removal from the lens without
requiring apertures and bolts, pins, or similar
fastening devices. The clamps on eye-glasses
are fixed so that they take up little room at
the sides of the lenses, and are not in the
least unsightly or cumbersome.
TRUCK-WAGON.—E. II. TyLur, New York,
N. Y. The improvement in this new contrivance
relates to truck-wagons—that is, wagons used
for hauling building materials, safes, barrels,
boxes, freight, etc., and which are provided
with depending trucks upon which materials
are to be loaded. All objects which it is
desired to handle practically on the ground,
may be readily loaded into a truck, even when
the wagon is at another place. As the trucks
are flat and rest on the ground, goods can be
loaded, practically ocn the ground. No skids
or bridges are necessary, and no merchandise

can be broken or injured while loading or
unloading.

WATCI-PROTECTOR.—1). SuiMa, New
York, N. Y. This contrivance relates to watch-

protectors—that is, to devices for preventing
the loss of a watch Dy theft or otherwise while
worn upon the person. In using this inven-
tion, the chain is threaded through the ring
1and placed in the pocket in the usual manner.
Should the chain he violently drawn by any
means, the watch is lifted upward to a certain
extent in the pocket, hut remains therein bhe-
cause of the ring. The .tension of the chain
upon this ring causes the device to be raised
slightly, and this movement imbeds the teeth
in the cloth of the pocket. The harder the
chain is pulled the more tightly will the teeth
bite into the cloth, thereby drawing the own-
er’s attention.

SKIRT AND WAIST IIOLDER.—M. Dis-
TELMAN, New York, N. Y. This patent refers
to a skirt and waist holder for women’s gar-
ments; and one object the inventor has in view
is the provision- of a simple and cheap article
which is adapted to hold the lower portion
of a dress-waist from pulling up and away
from the dress-skirt and, further, the provision
of an article which may be drawn and held
tightly over. the abdomen to secure the appear-
ance or effect known as a ‘straight front,” and
a final object to provide means associated with
the article for holding the skirt in proper place
and against any tendency to drop at the rear
portion.

—I*%. ReiNxaanrp, Jersey City, N. .J. The pur-
pose of the inventor is to so construct a tail-
piece for zithers and like musical instruments
that the bridge may be combined with the tail-
piece, and, further, to .provide the tailpiece
with tongues adapted to receive the loops of
the strings, which tongues are in the same
plane with the surface from which they are
struck out, the material around the tongues
being pressed inward in conical form. Thus
the loops of the strings when placea upon the

tongues are protected, and prevented from
opening, pins are done away with, space is
saved, and the tone of the instrument is im-

proved.

CANODPY-SUPPORT.—J. MvrcruUr, Aspen,
('ol. The improvement in this patent is on
canopies for use on hedsteads, lounges, tables,
or the like, or for application to vehicles, or
on lawns. The canopy may be made of any
suitable size, and can Dbe -used horizontally on
lawns, beds, tables. carriages, or elsewhere,
and when desired for shelter from the sun on
lawns, it can be arranged vertically.

TALLY DEVICE.—IL. L. Frost, Ilighland,
Kan. This tally device is adapted for use in
connection with check-hooks or with account-

hooks, although it may Dhe -used generally in
the addition or subtraction of figures. The
object in view is the provision of a simple and
efficient device Dy which the value of a given
amount may_ Dhe reaf'lily increased or dimin-
ished by the addition or subtraction of differ-
ent amounts, such as constantly arise in com-
mercial or business transactions. An increase
in the value of the given amount can be quickly
found Dy addition of a certain amount: but
when a check is drawn against the bank ac-
count the device will indicate the amount
charged against the account and the Dhalance
remaining to the credit of the depositor, thus
denoting a decrease in the value of the original
deposit.

NoTeE.—Copies of any of these patents will be
furnished by Munn & Co. for ten cents each.
- Please state the name of the patentee, title of
the invention, and date of this paper.

TAILPIECE AND BRIDGI? FOR ZITIIERS..

NEW BOOKS, ETC.

LABORATORY EXERCISES IN PHYSICS. By
George R. Twiss, B.Sc. New York
and London: Macmillan Company.
1902. Pp. xiii, 193. Price 80 cents.

The experiments are selected and the di-
rections written with regard to three pur-
poses—first, to secure the thorough enforce-
ment of some of the fundamental principles of
the science, together with a view of the kind
of thinking and experimentation by means of
which the facts and principles of physics have
been established ; second, to develop habits of
precision in observation, thought, and expres-
sion; and third, to train the student in the
acquisition of practical power and skill in
the use of apparatus. It must be acknowledged
that Mr. Twiss has arranged his chapters in an
ideally simple form. KEach exercise begins with
a clear and concise statement of its purpose.
In drawing his inferences and reaching his
conclusions the student is aided by direc-
tions which clear the path for him to a cer-
tain extent.

UNTERSUCHUNGEN AUS DEM HYGIENISCH-
EN INSTITUT IN GRONINGEN. VER-
sucH EINER NEUEN BAKTERIENLEHRE.

Von Dr. A. P. Fokker, Haag. 1902.
Pp. 49.
THE FErRN BULLETIN. A" Quarterly De-

voted to Ferns. By George E. Daven-
port. Binghamton, N. Y. 1902. Pp.
97-128.

THE NEW INTERNATIONAL ENCYCLOPEDIA.
Daniel Coyt Gilman, LL. D., Harry
Thurston Peck, Ph.D., L.H.D., and
Frank Moore Colby, M.A., Editors.
Vols. I. to VI. New York: Dodd,
Mead & Co. 1902.

In the exceedingly brief space of this re-
view, it is manifestly impossible to discuss with
any .degree of fullness so ambitious an under-
taking as the publication of a new encyclo-
pedia. That such a work has long been needed
by the man who is at all familiar with the
scientific matter contained in the encyclo-
pedias that are now placed at his disposal, is
evident enough when it is considered that the
encyclopedias which make any pretense at scien-
tific discussion are antiquated. A new encyclo-
pedia should therefore be particularly strongin
its treatment of scientific subjects; for in
science, both pure and applied, the world has
made its greatest strides within the last quar-
ter of a century. We have, therefore, con-
fined our attention to an examination of those
portions of the six volumes which lie be-
fore us which deal more particularly with
science. If the article on chemistry is to be
considered a fair example of what this new
work has to offer us, it cannot be denied that
it supplies much that is wanting in other ency-
clopedias. In the twenty-one pages com-
prising  the article in  question, there
will be found a very systematic pre-
sentation of the subject both from its philo-
sophical, as well as from its more practical
standpoint. DProbably a discussion of radio-
active compounds is to be included in the
article on physics; for in no other way can
we account for their omission here. Not the
least commendable feature of the International
Iincyclopedia’s method of discussing scientific
subjects is the annexation of an excellent bib-
liography to each important article. The
list of books on chemistry, for example, con-
tains what may well be considered leading
works by leading authors. The mathematical
portions of the Encyclopedia seem exceptionally
complete. As examples we may mention  the
discussion of the differential and integral cal-
culus and of co-ordinates. The treatment of
analytical geometry and conic sections, al-
though fairly adequate, might have been some-
what fuller. An examination of the articles
on engineering subjects shows that the edi-
tors have seen to it that both in mechanical
and civil engineering .the International In-
cyclopedia has adequately considered modern
improvements. The treatment of bridges is
particularly full. The illustrations, moreover,
have been aptly selected, including as they
do the typical arch bridge over the Nia-
gara River, the typical cantilever bridge at
I’oughkeepsie and the steel truss bridge over
the Delaware River. A picture of a suspen-
sion bridge might well have been inserted. e
are glad to note that illustrations of rolling
lift DLridges also find a place in the article,

perhaps for the first time in any ency-
clopedia. The author of the article on cal-
oric engines has done his work well. Ilis dis-

cussion includes what may well e considered
the hest types of hot air engines and is strictly
modern in its treatment. We are glad to note
that electrical subjects have heen treated with
the thoroughness-that they deserve. On dyna-
mo-electric machinery a very full article ap-
pears, which is both accurate in its presentation
and illustrated by well-known modern types of
machines. The article on electricity is good.
The many cross references indicate that the
later features of the subject, such as wireless
telegraphy and the like, have not been neglect-
ed. Even the newer forms of lamps, such as the
Nernst lamp and the vacuum tubes of Tesla
and Cooper Ilewitt, find a place in the sixth
volume. A word or two on the general appear-
ance of the book may not be out of place. To
the matter of typography and illustrations the
publishers have given exceptional care. The
diagrams are clear, and the half-tone plates
uncommonly good.
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Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
wili tind inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir<
ing théeinformation. In every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Iuquiry Neo. 3748.—For manufacturers of novel-
ties tor the mail order business.

Forlogging engines. J. 8. Mundy, Newark, N. J.

. Inquiry No. 3749.—For makers of dock builders
in the vicinity of Portland and Rockland, Me.
* U. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 3750.—For
sponge in large quantities.

makers of platinum
Coin-operated machines.

Brooklyn.

Willard, 284 Clarkson St.,
Inquiry No. 3751,—For machinery for coloring
and tinishing lead pencils, aiso ter embossing on same.

Dies, stampings, specialties.
Racine, Wis.

L. B. Baker Mfg. Co.,

Inquiry No. 3752.—For makers of small hot air
engines.

Handle & Spoke Mchy.
Chagrin Falls, O.

Ober Mfg. Co., 10 Bell St.,
Inquiry Ne. 3753.—For makers of cheap japan-
ned music stands.

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

Inguiry No. 3754.—For makers of invalids’ hand-
propelled tricycles.

Manufacturers agriculturali implements for export.
Hobson & Co., 17 State Street, New York.

Inquiry No. 3755.—For a simple power to be used
on a tarm for cutting feed and pumping water.

WANTED.—Party to manufacture earthen railroad
ties. Benj. H. Smith, Shippensburg, Pa.

Inquiry No. 3756.—Fur machinery for making
boxes and packing cases.

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

Inquiry No. 3757.—For parties engaged in boring
artesian wells on a large scale.

SAW MILLS.—With variable friction feed. Send for
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa.

Inquiry No. 3758.—For makers of water elevators
for irrigating purposes, with steam power.

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

Inquiry No. 3759.—For
combpressing machinery.

information as to air

FOR SALE.—Broaching or drawing press at a bargain.
Pratt & Whitney make. Samuel Hall’s Sons, 229 West
10th Street, New York.

Inquiry No. 37 60.—For apipe cutter and threader
for cutting and threading from 4 inch to 6 inches.

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

Inquiry No. 3761.—For makers of long and short
distance telephones.

Manufacturers’ Advertising Bureau,
Trade mediums a specialty. Lowest known rates.
ferences. Correspondence solicited.

New York.
Re-

Ivaquiry No. 376:2.—For makers of a machine for
striping marbles.

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

Inquiry No. 3763.—For machinery for making
paper folding boxes.

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

Inquiry Ne. 3764.—For manufacturers of steel
name stamps.

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

Inquiry No. 376%5.—For manufacturers of con-

1 veyors of every description

WATER POWER FOR SALE.—Reliable 1,500 horse
power located in State of New York. Owner would
equip and rent power. Davidson, Box 73, New York.

. IJnquiry Ne. 3766.—For parties to manufacture
in large quantities small pulleys of special dimensions.

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

Inquiry No. 3767.—For machinery for making
wooden faucets.

Wishing to add a few desirable lines to a well-estab-
lished manufacturing business,1 should like to hear
from inventors having good patents to sell.

J. C. Christen,
Main and Dock Sts., St. Louis, Mo.

Tnavirv Neo. 3768.—For manufacturers of sheet
metal in 10 karat gold, silver, etc.

Wanted—Revolutionary Documents, Autograph Let-
ters, Journals, Prints. Washington Portraits, Early
American Illustrsted Magazines, Early Patents sigrned
by Presidents of the United States. Valentine's
Manuals of the early 40’s. Correspondence solicited.
Address C. A. M., Box 7%, New York.

Inquiry No. 3769.—For makers of steel curb link
watch chains.

For SALE.—Sure money maker. About one-third
interest is offered for sale to man possessing practical
experience, a desire to take active, aggressive hold, and
about ten thousand dollars to invest in a brass and iron
specialty factory, which has been establhshed seven
years, and which has very valuable patents, and is
never able to fill orders promptly owing to heavy
demand by railroads and power plants all over the
United States. Address

Box 1154, Pittsburg, Pa.

Tnquiry No. 3770.-For makers of vessels from
wood pulp or paper.

¢~ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

Inquirv No. 3771.—For the address of Mersrs,
Smith & Egge, makers of miniature sewing machines.
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no attention will be paid thereto. This is for
our information and not for publication.

References to former articles or answers should give
date of paper and page or number of question.

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

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

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

Scientific American Supplements referred to may be
had at the oruce. DPrice 10 cents each.

Books referred to prowptly supplied on receipt ¢f
price.

Minerals sent for examination should be distinctly
marked or labeled

(8815) W. H. T. asks: How is gas made
from water? Is there a book that would en-
able a foundry foreman to learn how to make
an analysis of the iron in his castings? A.
Rrietly described, water gas is produced by
blowing steam through a layer of brightly
glowing coal ; the water is decomposed, and the
coal is consumed; the gases coming off are a
mixture of hydrogen. carbon monoxide, and
hydrocarbons, with small amount of carbonic
dioxide, and variable amount of nitrogen.
When the coal cools off too far to further
decompose the water vapor, this is shut off,
and air is blown through until the coal again
burns brightly and is ready for more steam.
While the air is blown in, the gases are allowed
to escape up the chimney, as they have no
value as illuminant, and in fact would not
burn at all. The water gas as it comes from
the producer has very little illuminating power.
This is imparted to it by enriching with ben-
zine.—There is no book which would explain
to anyone not a chemist how to determine the
amount of iron in brass or other castings.
Such work must be done by a chemist. All
books on analytical chemistry of the metals
describe methods for this, but would be unin-

telligible to any person except a regular
chemist.
(8816) R. G. P. asks: Are there any

chime music boxes with a set of bells on them ?
How does the name chime get its name? A.
The word chime comes from a Latin word,
meaning bell, and also cymbal. Music boxes
are made with sets of bells in them.

(8817) E. G. P. asks: How can a
scratch be removed from the top of an oak
table (highly polished) * A. If the scratch is
only a slight, superficial one, it can usually be
removed by rubbing with a rag soaked with
crude oil. If a deep scratch, it will be best to

rub down the whole top of the table with
powdered pumice and crude oil, and then re-
varnish.

(8818) G. P. O. wishes a process for

galvanizing such as is done on the base boards
for stoves. A. The article to be galvanized is
first thoroughly cleaned by dipping in weak
muriatic. or sulphuric acid, and is then thor-
ougily dried. After this it is plunged in a bath
of molten zinc, wherein it becomes coated with
a layer of zin¢, being what is known as gal-
vanized. The surface of the molten zinc must be
kept clean by sprinkling with powdered sal
ammoniac and skimming off the dross from time
to time.

(8819) G. G. G. asks: How can I gild
or mottle edges of books, to resemble as nearly
as possible those gilded by publishers? A. To
gild the edges of books, they are first trimmed
smooth, then sized with egg albumen (white
of egg) and gold leaf then applied.
it is Dburnished with agate burnisher. Iror
mottling, a very thin solution of gum arabic
is prepared in a tray. and the different colors
are then shaken in or combed in. A half dozen

or so of the books are held securely and evenly :

together, and the top, bottom and front cdges
are successively dipped in lightly, and the ex-
cess of color is each time blown off. Success-
ful mottling is quite e'xpert work.

(8820) W. J. D. asks: 1. Is there any
method by which soft coal can be made into
brick or lump form by mixing with .other sub-
stances or by itself. A. 'The powdered or

When dry |

crushed soft coal can be pressed into bricks and?

then be partially coked to give strength.
the coal alone will not adhere sufficiently well
on pressure, it can be mixed with pitch, and
then partially coked. 2. (‘an the ordinary 150
deg. test kerosene oil be clarified to prevent
the strong smell
wick oil stove? A, A good
sone will not give much odor in burning in a
lamp or wick oil stove, if care be taken to
keep the wick well trimmed. and to adjust so
that it will burn without smoke. There is no
way of further purifying kerosene oil, as to
make it burn without odor.

(8821) P.C.asks: We have a dynamo
of 110 volts and 25 amperes. 1T want about
20 pieces of zood red-hot wire 1 inch long and

quality

no matter how thick, for special use. 1 intend
to make them hot from (he above-mentioned
dynamo. Can you inform me what is the best

(Continued on page 103))
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material to make the wire from to keep hot
forr days and months? A, Platinum is the only
material which can withstand red heat forr any

length of time without Dbeing destroyed by
oxidation.

(8822) E. L. C. asks: 1. If a vessel
sinks in five miles of water, will she go to

the bottom? If not, why? I think she will;
the others think not. A. If a vessel begins to
sink, it must continue to sink till it reaches
the bottom. If it is compressed by the pres-
sure of the water as it goes down deeper and
deeper, it becomes still heavier with reference
to the walter than it was at the surface, and
was heavy enough to sink.
At greater depths it will be able to sink faster,
since the water is not compressed to any
extent at greater depths than it is near the
surface. If anything can sink at all in water,
it will go to the bottom before it stops. 2.
If a man gets into a tank of water resting up-
on a pair of scales, and floats upon the water,
will the scales register the man’s exact weight
in addition to the weight of the tank and
water? Will it make any difference whether
he floats or lets himself sink? The tank sides
are high enough, so that no water can over-
flow. A. The balances will show the weight
of the man in addition to the weight of the
tank and the water. When the man gets into the
water, the water rises in the tank; that is,
it becomes deeper. It is exactly the same as
if more water were poured into the tank. No
one would doubt that the scales would show
more weight if 100 pounds of water were put
into the tank. Why not when 100 pounds of
man are put in. This question has traveled
for a century in various forms around the
world.

(8823) S. B. M. asks: Will you kindly
settle the following arguments? Practically
the same principle is involved in all three, and
of course the velocity of the cannon ball in the
first is absurdly small, but that is granted for
the sake of the argument. 1. A train is run-
ning east ward at a speed of 100 miles an
hour. Mounted on the front of this train is a
cannon. From the cannon is fired a projectile
with a velocity of one hundred miles an hour
westward ; i.e.,, in a direction opposite to the
motion of the train. A holds: 1. That the
projectile will move over the top of the train
with a velocity of 100 miles an hour. 2. That
its velocity with regard to the ground is nil;
i.e., through space it has no velocity. 3. That
a rifle ball will reach the ground in just as
short a length of time when fired at a high
velocity as if it were dropped from the muzzle
of the gun with no lateral velocity, grant2d of
course that the ground is level and the bore of
the gun is parallel to the ground. B holds:
1. That the projectile will move over the top
of the train at the rate of 200 miles an hour.
2. That with regard to the ground it has a
velocity of 100 miles an hour westward. 3.
That this is not true. A. In your various
propositions regarding relative motion, the
one whom you designate as A is right and 1
is wrong. Such problems are applications of
Newton’s Three Laws of Motion, or rather of
the first and second laws. These laws are to
be found in all school textbooks of physics.
The cannon mounted upon the train which is
running 100 miles an hour is carried eastward
by the train with a velocity of 100 miles an
hour. and sends its projectile westward with a
velocity of 100 miles an hour. It should b>
plain that a ball which moves east and at the
same time west with the same velocity will
be at rest with reference to the earth below it.
The train moves away under it. The ball
would drop vertically upon the roof of the
train, or upon the earth below from the muz-
zle of the gun, if the train could run from
under it before it had time to fall upon the
roof. The rifle ball shot horizontally will fall
toward the ground as really and with the same
See
Newton's Second ILaw., Gravitation produces
its effect, whether it acts at the some time
with other forces or acts alone, This is the
reason why a ball which is projected upward
returns to the earth again. All objects not
supported fall toward the center of the earth
in exactly the same manner, since gravity pro-
duces its effect upon all alike. It matters not
how they are moving under the action of other
forces. II. An elevator falls down a shaft at
the rate of 50 feet per minute: a man drops
after it at the rate of 60 feet per minute.
A holds that the man will strike the elevator
with.the same force as if the elevator were
stationary and he were dropping 10 feet per
minute. B holds that he will strike it with
less force. A. .A man who strikes an eleva-
tor which is moving ten feet per minute slower
than he moves will strike it with a veloelty of
ten feet per minute, and give a blow propor-
tional to his weight and his velocity, III, The
same thing as II. (a) A train {8 moving at
the rate of 30 miles an hour; on the same
track a train is following at 40 miles an hour:
(b) they are moving at the same speeds on
parallel tracks. A holds that (a) the second
train “will strike the first with the same ve-
locity or force as though the first were stand-
ing still and the second struck it going at the
rate of 10 miles an hour; (b) that the second
train will pass the first at the rate of 10
miles an hour—will take as long to pass it
as though it were standing still and the second

(Continued on page 104)
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Scratching Shed House Plans; X. Incubator and
Brooder House Plans; XI. Feeding for Eggs, and
XII. Standard Bred Poultry. We usually request 10 cents to
pay forthe mailing of this book, but tor the next 80 days
we will mail it free to any one who will mention
this paperin writing. Better write now, *lest you for-
get.”” Address nearest office. .

CYPHERS INCUBATOR COMPANY,
Buffalo, N. Y, Chicpgo, Rl Boston, Mass. New York.N. Y.

MORAN FLEXIBLE JOINT

or Steam, Air or Liquids.
Made in all sizes to stand any desired
pressure.
Moran Flexible Steam Joint Co.. Inc’d,
149 3d East St., LOUISVILLE, KY.

ARTESIAN

Wells, Oiland Gas Wellsdrilled
by contract to any depth from50

feet. We also manufac-
ture and furnish everything re-
quired to d«ill and complete
same. Portable Horse Power

feet.
Write us stating exactly what
is required and send for illuse
trated catalogue. Address ~
PIERCE WELL ENGINEERING AND SUPPLY CO.
136 LIBERTY STREET. NEW YORK, U.S. A.

“CUSHMAN™

CHUCKS

All styles and sizes.

Send for Catalogue.

THE CUSHMAN CHUCK cCoO.,
189 Allyn St., Hartford, Conn. e

BARKER MOTORS
1to 8 H. P, $80 to $220

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

Lsunches, Valves, Spacialties.
C. L. Barker, Norwalk, Ct.

200 Ezg Incubator
For s I 2.80

‘The simplest, most perfect incubator made in
the world. This is & new one at a remarkably
low price. It isan enlargement of the famous

WOODEN HEN

and made as thoroughly good as any incubatcy on
the market. It will hatch
every fertile egg,and stand
up to regular usage
as well as the most
costly.
Write for free
catalogue with 14
colored views.

GEO. H. STAHL,
Quiney, Il

Scientific American
Building Monthly

NEW VOLUME NOW READY

VOL. 34-JULY to DECEMBER, 1902

A Monthly Magazine of Domestic Architecture
Sumptuously Illustrated

276 lllustrations  Six Covers in Tint 146 Pages
Bound in Boards Price, $2.00 prepaid by mail

The Thirty-fourth Volume of the SCIENTIFIC
AMERICAN BUILDING MONTHLY more than maintains
the high standard established by this valuable Maga-
zine. Its “Talks with Architects”—contributions by
the leading architects of the day; its editorial discus-
sions of important subjects relating to domestic archi-
tecture; and its many specialized Departments make it
illledmost useful and most valuable publication of its

nd.

TALKS WITH ARCHITECTS

““A Talk on House Fittings,” by a sanitary expert.
Mr. Frederick 8. Lambon **Municipal Art.” Mr.
F. Wellington Ruc:stuhl on *“Sculpture for the
Home.” Mr. Cbarles M. Lehean on_ “Opjortuni-
ties for Decorative Art.’’ Mr. William Martin
Aiken on the “City Architect.” Mr. Percy Griffen
on “Small Houses.”

EDITORIAL ARTICLES

‘““Cheap Houses.” *“Walls and Wall Treatment.”
*“The Artsandthe House.” * The Country House.”
“How the Architect Helps the Home.” * How
the Householder Helps the House.”

DEPARTMENTS

“TheGarden.” * The Household.” * Sanitation.”
“Stable Lore)”” ‘“The City House.” * Civic Bet-
terment.” ‘Country Life.” ‘The Flat.” “Fire
Protection.” *The Country House.” * Housing
Problems.” “Heating Talk.” ‘ Furniture.”
‘“ House Suggestions.” ‘“Wall Papers.” “The
Kitchen.” *“New Books.” *‘Legal Notes.” * New
Building Patents.’’ * Publishers’ Department.”

The SCIENT1FIC AMERICAN BUILDING MONTHLY
contains each month phntographs and plans of dwelling
houses, %ardens, country estates and buildings of mod-
erate price, together with a cover beautifully printed
in tint. The illustrations are all made from photographs
taken expressly for the Magazine and are printed with
every advantage of the printer’s art. The plans which
accompany most of the illustrations present a complete

opsis of each subject and are a unique feature of

is valuable Magazine. Caretul and concise descrip-
tions accompany each illustration. The illustrations
include photographs of exteriors, interiors and details,
views of gardens and ornamental adjuncts to the house.
No expense isspared to make this Magazine the leading
riodical of its class and of the utmost practical value

0 its readers.

For Sale by
MUNN & CO., 361 B’way, New York City

and all newsdealers

going at 10 miles an hour. B holds (a) that
the second train will strike with less force and
(b) that it will take longer to pass the first
train. A. The swifter train will pass the slower
train as if it were standing still and the swifter
had a velocity equal to 10 miles per hour, the
difference of the two velocities. All these an-
swers are based upon the supposition that the
resistance of the air is excluded from the prob-
blem, as is usually done in such cases. This
is not necessary, however, in these answers,
since it is stated in the questions that a cer-
tain definite velocity is attained, the resistance
of the air being one of the elements in attain-
ing the velocity.

INDEX OF INVENTIONS

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

January 27, 1903,
AND EACH BEARING THAT DATE.

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

Agricultural implement, W. C. Allen...... 719,291
Air compressor, W. M. Myers........ . 719,127
Amalgamator, ore, J. E. Sutpnen 719,161
Angle brace, extensible or extension, J.

H. RuSby ...civiviecnrecerecenonannns 719,050
Applicator, Bierley & Nehrbas............ 719,175
Asphalt cutting attachment for steam roll-

ers, J. Richards...................... 719,260
Axle washer, vehicle, W. C. Folant....... 719,101
Bag holder tor bagging grain, I&. M. Gilbert 719,210
Bailing press, J. S. Tuttle................ 719,278
Ball and socket joint for oils, etc., E

DEDEB  tiviveeeivenaeeennananasnsennnns 719,310
Ballot box, W. L. Cornelius.. . 719,195
Basket, M. P. Kilian.............. . 719,121
Bed coupling, iron, G. W. Comee.... 5 719,19?
Bedstead attachment, J. A. Martin. . 719,125
Bedstead, folding, A. Allendy........ . 719,292
Belt shifting device, W. uth.. 719,262
Bieycle brake, coaster, J. Hurck... 71!),1]'8
Binder, temporary, E. A. Trussell. 719,063
Binding, Smith & Smyth.................. 719,}:’)4
Boats, ventilation of submarine, 8. Lake... 719,235
Bobbin holder, W. Fielding............... 718,%)9.)
Body brace, W. B. Dewees.. . 719,311
Boiler, A. Jaeger........cooeueeecennaannnn 719,224
Boiler scale, compound for removing steam,

J. N. Henderson.......eeeeeuencesesens ;ig,zgﬁ
Bolster spring, N. Halvorsen. 5 K
Book holder, H. B. Smith, Sr............. 719,386
Book holder bracket, adjustable swivel

swing, W. J. Walsh, reissue.......... 12,076
Bottle closing head or stopper, G.

Campbell ... ..ottt 719,184
Breast supporter, P. D. Beeman.... . 719,075
Bridge, rolling lift, S. T. Smetters.. . 719,153
Briquet, W. J. Roussel.............. . 719,047
Brush, C. E. Graham... . 718,999
Brush, L. Johnson............. .. 119,227
Brush, fountain, J. F. Spence. . 719,156
Brush, hair, G. N. Holland................ 719,336
Bucket dumping apparatus, W. R. Wilcox. 719,400
Buggy top, 'E. A. Rhinesmith.............. 719,044
Buildings, etc., material for the construc-

tion of, L. Millet.................... 719,243

Bulkhead doors, means for operating, A.
Du Bois-Reymond

718,973

Button, spring, J. Wetzle 719,067
Buttoner, collar, W. D. Paterson... 719,035
Cabinet, machine bearing, T. Kundtz. 719,233
Can salting machine, W. E. Dement. 718,987
Candy making machine, Friend & Pric 718,997
Canopy support, W. J. Slyder...... . 719,268
Car brake mechanism, J. Shelton......... 719,148
Car coupling gravity pin Ilifter, W. B.
Dievendorf ..........cciiiiiiiiieneann 719,096
Car, derrick, J. A. McManus... 719,247
Car, dumping, J. A. McManus.. 719,248
Car fender, J. QUerN.......c.cevuvuenenns 719,256

Car heating system and steam trap there-
for, Pearce......ceveveenisanns
Car, passenger or baggage, F. Parsons....
Car replacing frog, H. C. Harrar..........
Car sign, electric, I. B. Brower............
Car switching mechanism, T. A. Ennis.... 718,993
Car wheel and track therefor, T. W. Kester 718,339
Cars, device for decreasing noise result-
ing from vibration in railway, H. 5
Y 719,098

Carpet strip cutting machine, W. B. Cobb. 718,982
Casket trimmings, machine for embossing,

H. T. LoomiS........coeiiureneinnnns 719,238
Chaplet and shrine of the holy rosary,

T U (8 5 58566000000 000000000 840080000 719,263
Checks for hotels, restaurants, etc., con-

trol and guest’s pay, M. Geller........ 719,209
Cherry seeder, E. D. Parker........ .. 719,131
Chock block, R. T. Wilson... .. 719,288
Churn motor, G. W. Stiles.... .. 719,056
Cigar box, M. P. Farrell, et al . 719,097
Cigar cutter, E. A. Willard............... 719,165
Cigar machines, pneumatic transferring me-

chanism for, O. Tyberg......c.cocee. 719,279
Cigar perforator, F. M. Slocum....... 719,267
Clothes drier, foldable, J. K. Champ. .. 719,18
Clutch, friction, Ellicott & Norris........ 719,204
Coal elevator, self dumping, D. W. Jones.. 719,009
Cock lock, gas, F. S. Martin............... 719,241
Compass or scriber, H. E. Seymour........ 719,381
Compressor and valve for same, Reynolds

& RobinSon .........coceiiinieennnnn. 719,142
Concentrating table, A. R. Wiltley........ 719,402
Concentrating table slimer attachment,

C. ArKInS......ooceieeeiaecincnanes 719,409
Contact structure, surface, E. M. Hewlett. 719,003
Conveyor, R. 1 111550600000000000050003000 719,178
Cooler, F. Guttenberg 719,212
Copper ores, treating, W. Payne, et al.... 719,132
Cotton press, E. D. Carter 719,083

Cultivator, A. Psota . 719,138

Cultivator arch bar, C. . 719,159
Current traction system,
M. Mordey .......ccueevnecnnnnnns 719,024

Curtain or portiere holder, A. M. Brus] 718,976

Curtain pole bracket, C. H. F. Daily..... 719,307
Cushion spring, upholstered, E. B. Smith.. 719,155
Cutter head, E. S 11115 P88 000 00000000000 19,266
Cyanids and acetone, making, C. B. Jacobs 719,223
Dental disk holder, E. J. Douhet. .. 719,312
Desk, school, J. Karpen.........cocceeuen. 719,338
Digester linings, composition for, E. Hent-

schel ... ..ttt iitenaaaaas 719,216
Disinfectant vaporizer, S. Trenner. . 719,277
Disinfecting device, L. E. Jones..... .. 719,228
Display cabinet, ribbon, N. Lafon. .. 719,234
Display holder, R. H. Walk........ .. 719,164
Display rack, A. V. Thomas.............. 719,060
Distilling apparatus, water, .J. Ellison.... 718,991
Ditching machine, J. H. Sylvestersen..... 719,058
-Doubling and rewinding machinery, J. D.

Conant  .i...-verncercorecscsenenennans 719,090
Dough divider, F. H. Van Houten.......... 719,280
Dough dividing and shaping ‘machine, H.

. W. Hueg .....covviviieeniionecnnnns 719,116
Dough mixing apparatus, H. H. Wilson.... 719,070
Drainage conveyor trough, F. G. Wolfe.... 719,406
Dress shield fastener, C. O. Pettersson.... 719,039
Drying closet, M. A. O’Conor............ .. 719,130
Dye and making same, yellow azo, F. Run-

L 5655000800000000000000000000 719,048, 719,049
Eccentric, J. Pincin.........ocevvii.., 719,133
Eleetrie circuit controller, automatic, H.

W. Leonard .......cecieeeeeesccnncons 719,018
Electric socket, A. P. Seymour........ eee. 719,265
Electric switch, automatic, W. Lasar...... 719,122
Electric time switch, J. J. Stockall, Jr.... 719,390
Elevator, N. Hiss..........coiiiiiaenennn. 719,114
Elevator gate, C. Anderson. .. 719,071
End gate, J. E. GibbS...iveteteseennenens 719,107

(Continued on page 105)
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explaining its many advanta;

and-writing, model capitals, business
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You Should Know More about the pen that has revolutionized

that is so extensively, but crudely imit
be the 20th C n

ated—the pen that by such imitation, is acknowl-
entury Wonder in founta i
MPLY PRESS THIS METAL BAR. B’i?“
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CONKLIN’S SELF=FILLING PEN

NEW ILLUSTRATED CATALOGVUE
.advantages over all other fountain pens,
found in imitations: also Prof, Sloan’s Suggestions, for improving your

lettering, vertical writing, etc.

THE CONKLIN PEN CO., 813 Madison St., Toledo, Ohio.

the fountain pen business—the pen

in pen evolution.
&7 FOUND ONLY

IN THE GENUINE.
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CRAMER

Crown
Plates are
more rapid
than any
other plate in
the market
With this
plate clear
quick
printing
Negatives
can be
secured

%

These plates
are
especially
adapted for
Tourists
using

Hand-
Cameras

CRAMER DRY PLATE (O

New York: 32 East 10th Street
Chicago: 1211 Masonic Temple
San Francisco: 819 Market Street

The No. 4
YOST

WRITING
MACHINE

BEACHI 7P

The distinctive features of the Yost Ma-

chine, Fermanent alignment, direct inking,
ul work, strenizth 1
dNurabi]ity are shown in

beauti.

0. 4 Model.

B sunpljcit{.
perfection in

an
the

Yost Writing Machine Co.

LONDON, ENG.

NEW YORK CITY.

REVERSING STEAM TURBINE.—PAR-

son’s recently perfected turbine for boats. Illustrations

showing details.
SUPPLEMENT, No, 11538,
this office, an

Contained in SCIENTIFIC AMERICAN
g Price 10 cents, by mail, from
from ail newsdealers.

Che Cypewriter €xchange

4 —

We
to 50% on Typewriters of ail mak

11% Barclay St.. NEW YORK
124 La Salle St., CHICAGO

BOSTON

817 Wyandotte St.,

KANSAS CITY, MO.

= 209 North 9th St..

ST. LOUIS, MO,

636 California St.,
SAN FRANCISCO, CAL.
will save you from 10

es. Send for Catalogue

EYANS' VAGUUT GRP

WILL MAKE HAIR GROW.

This Appliance will massage the
scalp and force a healthful circula-
tion. It will stop the hair from
falling out and restore a normal
growth where live follicles exist.
It is used about ten minutes each
night before retiring. Price $35.00
which will be refunded in full if it
does mnot give satisfaction within

thirty days.
For full particulars address:

EVANS VACUUM CAFP CO.

Fullerton Building, St. Louis.

INDUCTION
CO[ LS for experi-

ments in X rays and
other electrical work,
¥~ Catalogue Free.

TYPEWRITER

All the Standard machines SOLD or RENTED ANY-
la WHERE at HALF MANUFACTURERS’ PRICES:
B Shipped with privilege of examination,

Typewriter Emporium. 203 LaSalle St., Chicago

ALL
MAKES

Send for Cat.

— A man

\\\‘;
s

N

7/ ”

Patton’s Sun-Proo f Paint gnaranteed for five
e.

years. Oftenlastsa deca

bought

h

SETS OF CASTINGS OF
EL N S
f) SEND 10 FOR 126 PAGE

) ILL. GATALOGUE.
=ALS0 TOOLS,
PARTS OF MODELS

Removed to 182 Milk Street.

Howard Two and Four Cycle
MARINE

AND
AUTOMOBILE
MOTORS
‘Write for Cat.
= Grant Ferris Co.
Troy, N. Y.

for $5300,
painted it with

Patton’s
UN=-PROOF
Paint

and sold it for $6000—
That’s paint profit.

PirrsBurGH PLaTE GLass Co., General Distributers.
Bend for Book of Paint Knowledge and Advice (free) to
Patton Paint Co., 297Lake 8t., Milwaukee, Wis,

A

NoFire. Smoke, Heat. Absolutely safe. Free catalog.

TRUSCOTT BOAT MFG. CO., St. Joseph, Mich.

COLD GALVANIZING

alr and sea water. Our Patent Process Is now in use all over the country.
Co., Herreshoff Boat Building Co., Townsend & Downey, Armour Packing Co.
Sample and custom work done at our factory, 108-110 W, 11th St.  Main Office, 348 Broadway.

© 1903 SCIENTIFIC AMERICAN, INC.

Rave all the Spelter consumed in galvanizing by the hot process.
by using our Patent Cold Galvanizing Process, as the amount of spelter
lost as dross in the hot processif used in our process will give sufficient
protection to any kind of work to make it rust-proof even against salt
Our licensees include U, & Government. The Standard 011
Licenses granted on royalty basm,

U. 8. ELECTRO-GALVANIZING CO.
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TRUSTWORTHY

Men and Women find

= PROFITABLE
' | EMPLOYMENT

Sellln{; Aluminum Cooking Uten-

sils. 100 difterent styles. ighest
grade made. Cannot rust, crack
or scale. Handsome as silver and
Last a lifetime.
d makes work
easy, pleasant and profitable.
Best offer you ever had.
Write to-day.
Aluminum Cooking Utensil Co.

District 6, Pittsburgh, Pa.
) <&

The American Industrial Association
258 Broadway, New York City

Is now in the market to buy, sell or exchange high-
grade personal property, stocks, bonds. or real estate.
Also to act as financial agents, attorneys and promoters

in cases of strictly reliable and meritorious properties
or inventions.
Best of Bank References Given and Required.
REMOH JEWELS
e s Are Marvels of Beauty
2 £, Upon receipt of your name and address
% a magnificent catalogue containing near-
1y 405 handsome engravings f artistic
and exclusive designs in
high-class imitation Dia-
mond and Pearl Jewelry
wil be mailed
REMOH JEWELRY CO., 834 Olive St., St. Louls
ELECTRO MOTOR. SIMPLE, HOW TO
make.—By G. M. Hopkins. Description of a small elece
tric motor devised and constructed with a view to assiste
ing amateurs t0 make a motor which might be driven
with advantage by a current derived froma battery, and
which would have sufficient power to operate a foot
lathe or any machiue requiring not over one man pow=
er. With 11 figures. Contained in SCIENTIFIC AMERe
1CAN .SUPPLEMENT, No. 64 1. Price 10 cents. To be
had at this office and from all newsdealers.
Circularé, new;paper. Press, $5.
Larger size, $18,00. Money saver.
ig profits printing for others.

Type setting easy, rules sent. Write
for catalog, presses, type, paper, etc., to

factory, The Press Co., Meriden, Conn,

BIG WAGES WOMEN
Mr. Tassell made $1,500 the first five months.
Mr. Wise, of S.D., $12. 1st day. Mr. Clay,
of Vt., $9 first day. Mr. Doerge, of Me.,
$10 one afternoon. Mr. Elliott, of Pa.,
$17 first two days. Mrs. Howard, of Ia.,
$59.50 in one week. Hundreds of others
making big money selling and appoint-
ing agents for Quaker Vapor Bath
Cabinets. Prices reduced. Let usstart
you. We furnish everything. Anyone
willing to work can make $20 to $40 a
week eagy. Greatest money-maker known. Just
what everybody needs. Wondertul Seller.
We're old firm. Capital $100,000.00. Write for
New .Plan, Terms, Ete.,, FREE. Address,

WORLD. M'F'G CO., g21 World Bldg., Cincinnati, 0.

A Universal Rotary
Pocket Measure

It is the only practical all-around measure
ever made. Measures curves of all kinds as
. easity as straight work. Aa saimple as a

rule. In fact it is simply a revolving rule.
A time and brain-saver that is praised by
all who know its merita. Accurate,
and anyone can use it. For detailed desc.ip-
tion, send for cvircular.
STECKENREITER MF6. CO.,

96 Lake St., Chicago, I11.

190457 v1E ]_
DOUBLEWALLED!

E QUAKER|

Setting Pointer to Zero

THE BRIGHT WHITE LIGHT FOR

MAGIC LANTERNS

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

) THECuPPER(CLIP.

¥~ Its triangular shape prevents
entanyzlm%' and gives three times
the capacity of any other Clip for
attaching papers together.

Best & Cheapest. All Stationers.

CLIPPER MFG. CO.,
[ New York,
BRASS OR STEEL. ' U. S. A,
For free les and information write to us.

THE HIGHEST EFFICIENCY
9 is puaranteed in every
one of the smoothe
running
BRENNAN
GASOLINE MOTORS
which aremadeonthe
latest approved pat-

4to 30 ternand aresafe, sure
H.P. and quick to start.
Free from vibration.

economical in fuel, and of great durability. Four cycle
rinciple. Two distinct typee, horizontal and vertical.
RENNAN MFG. CO.. Syracuse. N.Y..U.8. A,

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with ,

BARNES’ FOOT POWER [ 1=

MACHINERY .
allow lower bids on jobs, and give
greater profit on the work. Machines
sent on trial if desired. Catalog Free.
W. F & JOHN BARNES CO.
Established 1872.

1999 Rusy S““., ROCKFORD, ILL.

Pgtents, Trade Marks,

OPYRIGNHTS, etcy o
Solicitors
adaress MUNN & (;0., of Patents.
Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.
° Branch Office: 625 F St., Washington, B, 0.
Hand-book Sent Free on Appiication.

Engine, IL I\ Shaw........coceeieeenanns 719,053

Engine cooling means, explosive, H. Gross. 719,326

Engines, combined regulator and safety
mechanism for explosive, L. G. Wool-

OF ettt et 719,407
Engines, spark igniting mechanism for ex-

plosive, C. G. Annesley....... P 719,072
Excavating machine, C. N. Alderman. .. 719,408
Exhibitor, G. Freese............ . 719,322
Explosive engine, B. Niles 719,249
Farm gate, J. J. Sigafoos. 719,150
Fats, :purifying, I. Klimont.. .. 719,014
Faucet, measuring, J. Sjostrom.. .. 719,151
Feed box, poultry, G. C. Sproat... .. 719,387
Feed water heater, H. G. Keasbey. .. 719,229
Fence or gate, A. W. Knittel.............. 719,341
Fenders. See Car fender.

Fender, J. McGuire........ceceeeeeeeennas 719,029
Fiber vessel, machine for making, E. Hub-

bard ...... ittt i i i ... 719,115
File, letter, W. Maegowan .. 719,350
Filter, R. W. avis....... cee. 719,309
Finger pad, J. G. Marsh............c000nn 719,352
Firearm trigger mechanism, E. M. Liebert.. 719,019
Fire escape ladder, L. G. Pettis. . 719,364
Fire extinguisher, H. A. Bierley. . 719,176
Fire extinguisher acid holder, J.

fams ... 719,403
Fire raking apparatus, J. C. McDonald.... 719,358
Fish cleaning apparatus, J. Johnson........ 719,226
Floor and ceiling construction, J. Schrat-

wieser ......oiiiiiiiiiiiii, 719,378 to 719,380
Floor clamp, W. Hoekstra................. 719,335
Floors and ceilings for buildings, construc-

tion of, J. C. elton............on 719,038
Flour tank and sifter, combined, R. N.

Holmes ......iiiiiiininneneennnnannans 719,337
Flue thimble, adjustable, C. J. Kirch..... 719,232
Fluid °pressure operated device, B. M. W.

Hanson .... .. 719,109
Folding chair, E. T. Zimmerma .. 719,170
Forming machine, B. W. Coghlin.... .. 719,304
Fuel feeding apparatus, L. K. Davis. . 718,985
Furnace, S. P. Smith..................... 719,271
Furnace charging machine gripping device,

S. T. & C. H. Wellman............... 719,399
IFurnace draft regulating apparatus, G. B.

TYLEL v evereneenenranensnnenensnnenens 719,394
Furnaces, introducing carbon, fluxes, etc.,

into blast, W. J. Foster............... 719,320
Fuse or. cut out, electric, H. L. Morse.

719,025, 719,026
Fusible plug, H. D. Morton................ 719,245
Galley, P. J. Cooney............ .. 719,194
Game apparatus, J. A. De Lon. 718,986
Game apparatus, A. C. Schneid 7195145
Garment hanger, I. ‘Pratz...... 719,041
Garment support, C. Rabenowitz.. .. 719,368
Garment supporter, W. S. Radnedge........ 719,369
Garment supporting device, G. C. Sleeth.. 719,152
Gas burner attachment, J. M. O’Kelly.... 719,252
Gas generator, acetylene, A. Davis...... !
Gas generator, acetylene, J. Choulet...... 719,303
Gas generator, acetylene, W. A. Robertson 719,373
Gas gcnerator, acetylene, E. B. Stoner.... 719,391
Gas meter support, T. B. Kinchla 719,230
Gas process, O. Oppelt............oovvinnn 719,360
Gear mechanism, transmission, R. B. Hain 719,327
Gear, reversing, H. Moon..........c....... 719,354
Gearing, friction, O. Marth, reissue. . 12,075
Governor and throttle valve controlli -

chanism, R. Hain............ .. 719,328
Governor, clectromechanical, E. Gray. .. 719,325
Governor, speed, R. Weber........... .. 719,283
Grain drill, J. Steep......cocevieeinnnn .. 719,272
Grinder frame, folding, E. A. Johnston... 719,008
Grinding or sharpening machine, W. A.

Van Berkel ............... PN 719,297
Grooving machine, A. V. Allen..... .. 718,968
Gun, magazine bolt, E. G. Parkhurst .. 719,254
Hammer, pneumatic, W. T. McCook....... 719,027
Handling stored pulverized or granular ma-

terials, apparatus for, Hurry & Sea-

man  ........... PPN 719,119
Hat fastener, J. Uhry.........covcovvunnnn 719,064
Hat smoothing apparatus, silk, O. Hammer-

stein  ......... 719,001
Heat engine, A. W. 719,084
Heating furnace, R. T. Dre: 718,989
Hides or skins, machine

H. JOISY +vrvererneneneneraenesnsannnn 719,100
Hinge, A. E. Preston.. .. 719,137
Hoisting apparatus, A. E . 719,033
Hoisting apparatus, G. Blaauw., 719,177
Hoisting apparatus, E. H. & V. R. Brown-

ing .ottt “oecccerenann 719,182
Hoof pad, A. C. Tappe....... Geseensssasas 719,162
Hooks. See Ladder hook.

Hot air furnace, W. H. Chappell.......... 718,980
Hub, metal wheel, E. R. Wagner..719,281, 719,282
INluminating structure, F. L. 0. Wads-

WOPth e vreiierenennnnanns ..719,065, 719,066
Implement, pocket, G. 719,088
Index, C. Russell............ 719,143
Injector burner, Shaw & Carroll.. .. 719,382
Inkstand, C. SIIth.e.eenenreenennnnnn. 719,384
Internal combustion engine, C. E. Dawson. 719,199
Intestine cleaning apparatus, H. Naegele.. 719,031
Invalid supporting rest, J. A. Blanchard.. 719,078

Iron into steel or malleable iron and in the
product so obtained, converting -cast,
J. A, Hunter..................ciounn
Ironing machine, E. G. Smith......
Jar holder, fruit, E. P. McGuire
Key mechanism, C. A. Lord......

Kpife and fork, G. Garda..................
Knitting machine, Salzer & Walther...... 719,376
Knob fastening, G. W. Roberts........... 719,261
Lacing hooks in shoes, machine for fasten-

ing, H. H. Eaton 719,314
Ladder, W. C. Buell........ eeteeeaaeeaaan 719,183
Ladder hook, extension, Burbridge & Chese-

brough ....i.iiiiieiereceneanecennnnns 719,081
Ladle car, R. H .Stevens......c.cvvevueens 719,389
Lamp chimney lantern frame, E. F. Weidig. 719,286
Lamp, electric are, A. F. Shore............ 719,149
Last, A. G. FitZ...euuvueieeeneannnn .. 719,318
Lathe, wood turning, B. S. Loveland...... 719,349
Leg, extensible telescopic, W. A. & L. D.

Schofield ......... .. ittt 719,146
Leveling instrument, J. A. Traut .. 719,061
Life belt inflating device, J. Ewing, Jr.... 719,316
Linotype machine, H. B. Bartlett....... . 719,296
Linotype machine and matrix ther 3

Jer L3 W .. 719,270
Liquid purifying system, J. J. Deery. .. 719,201
Litter, J. A. Tabor.......cccoveeennn. .. 719,059
Lock, J. C. Christensen..... .. 719,087
Locking bar, J. P. Maginnis................ 719,351
Locking system for jail doors, D. F. Young-

blood .........ciiiiiiiiinn. Meesasasens 719,169

Log capper, J. H. Dickinson..
Log loader, W. S. Kennedy...........
Loom harness frame, H. W. Bracken...
Loom shedding mechanism, H. Wyman.
Lubricating box, T. A. Matthews........

.. 719,094
.. 719,012
.. 719,080
.. 719,289
. 719,021

Magneto-electric machine, J. M. Wilson.... 719,167
Mantle, self-igniting, R. E. Berthold.. 719,174
Mashing apparatus, O. Selg.. 719,052
Match box holder, W. Bernard. . .. 719,173
Metal preserving and cleansing compound,

A Beck oottt 719,074
Metals from ores, extracting, Z. B. Stuart. 719,274
Mine cage, self-dumping, F. A. Ray....... 719,258
Molding machine, J. F. Nolan.............. 719,250
Mop and wringer, combined, C. S. Shych. 719,383
Mortising machine, W. Black.............. 718,972
Mowing machine, W. N. Whitely.......... 719,068
Multiple expansion engine, F. M. Prescott. 719,136
Music holder and leaf turner, A. D. Crist. 718,984
Musical instrument, electrical self-playing,

G. H. Davis.......... 719,093
Nut cracker, H. Budeshe 718,977
Nut lock, E. S. Staples....... .. 719,157
Obstetrical sheet, S. Faulkner. .. 719,206
Oil burner, L. H. Lewars..... . 719,345
Order holder, F. M. Turck...... 719,393
Ore concentrator, I*. L. Bartlett. .. 718,970
Ore concentrator, (. Brown..... .. 719,181
Ore concentrator, A. R. Wilfley....... .. 719,401
Ore separator, dry, R. E. & E. Waugh.... 719,397
Ore treating apparatus, Z. B. Stuart...... 719,273
Ores, treating argillaceous and alkaline, C.

. GAZE ceevrrnererererneneneneenenns 719,207
Packaging powdered or granular materials,

machine for, J. R. Okell........... .e. 719,251
Packing, W. Reinhold........ 719,042
Packing machine feed, W. Rose.. ceseess 719,374
Pad. See IFinger pad.

Padlock, C. R. Snyder............ ceeeeses 719,054

(Continued on page 106)

$1,200
A YEAR
FOR LIFE

Secured by Small Monthly Payments

There is nothing speculative about crude rubber. It can be sold
every day in the year, in every market in the world and at a stable
price that has been steadily advancing for many years. For a quarter
of a century the world’s supply of crude rubber has always been
spoken for months before it has reached a civilized market. It can
be gathered every day in the year irrespective of weather or sea-

J son. The ignorant and improvident natives who gather it to-day al-
most invariably ‘‘tap to death’’ the tree that brings them their golden
harvest, and in the virgin jungle no white man can live to guide and
oversee them. Hence, the price has donbled in ten years, and the
question of the world’s supply of rubber for the future becomes of
vast moment.

We are changing the production of Crude Rubber from the
primitive and destiuctive method heretofore. employed to the
most scientific and economic plan known to modern forestry.
No industry ever underwent so radical a development as we
are now engaged in without making tmmensely wealthy
those who accomplished thecchange.

We have 6,175 acres of land in the state of Chiapas, the most fer-
tile soil in Mexico, and we are developing this land into a commercial
rubber orchard under the most successful cenditions and plans known
to scientific forestry. We are selling shares in this plantation, each
representing an undivided interest equivalent to an acre of land.

Each acre as soon as it is sold, is cleared and planted to 600 rub-

3 ber trees ; 400 of these are tapped to death before maturity, leavingat
the end of thedevelopment period 200 trees, the normal number per
acre for permanent yield, Theadvantage of this method is that by be-
ginning the tapping thus early, dividends begin also in the same year.

Any one can own such shares, or acres, by paying for them in
small monthly instalments. Supposing you buy only five. You pay
$20 a month for 12 months, then $10 a month for a limited period,
until you have paid the full rice of the shares in the present series—
$276 each ; but during the period of these payments you will have re-
ceived dividends amounting to $210 per share ; hence, the actual cost
of your shares, or acres, is only $66 each, and you own real estate
then worth at least $2,500, and from the maturity period onward,
longer than you can live, your five acres, or shares, will yield you or
your heirs a yearly income of $1,200. This is a most conservative es-
timate (based on Government reports of the United States and Great
Britain, the most reliable sources of information in the world) for 200
trees per acre, and figuring them as yielding each only two pounds of
crude rubber per year, a total of 400 pounds at 60 cents net per
pound. Of course, if you buy. 10 shares your income would be $2,400
yearly, or better still 25 shares will yield $6,000 a year.

Five Acres, or Shares, in our Rubber Orchard
planted to 1,000 Rubber trees will at maturity
yield you a sure and certain income of $100 a
month for more years than you can possibly live.
Your dividends average 25 per cent. during the
period of small monthly payments.

\ Every possible safeguard surrounds this investment. The State
Street Trust Company, of Boston, holds the title to our property in
Mexico as Trustee. We agree to deposit with them the money paid
in for shares, and we file with them sworn statements as to the de-
velopment of the property. This Company also acts as Registrar of
our stock. Weagree to place withthe Trust Company a cash forfeit to
amount to $100,000 to be held as security to the shareholders that we
will fulfill every detail of our contract. You are fully protected
against loss in case of lapse of payment or in case of death, and you
are granted a suspension of payments for ninety days at any time
youwish. Furthermore, we agree to loan you money on your shares.

RUBBER! Indispensable as wheat or cotton or coal. Ameri-
can manufacturers alone consume annually sixty million
pounds of crude rubber, worth at least forty million dollars.
et the supply falls short of the demand. The immediate
completion of the Pacific cable would consume the entire
available supply of rubber in the United States to-day.

If we can prove to you that five shares in this investment, paid
for in small monthly instalments, will bring you an average return
of TWENTY-FIVE PER CENT. ON YOUR MONEY DURING
THE PERIOD OF PAYMENT, and will then bring you $100 A
MONTH FOR MORE THAN A LIFETIME, we could not keep
you out. Send us $20 as the first monthly payment to secure 5 shares
—¥#40 for 10 shares—$100 for 25 shares ($4 per share for as many
shares as you wish to secure). This opens the door for yourself, not
to wealth. but to what is far better, a competency for future years,
when perhaps you will not be able to earn it. We already have
hundreds of shareholders scattered through 4o states, who have in-
vestigated and invested. Our literature explains our plan fully and
concisely, and proves every statement. It will be sent to you im-
mediately, on request.

Mvutual Rubber Production Co.
86 Milk Street, BOSTON, MASS:
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Cadillac

The Automobile
that Solves the Problem

Until the Cadillac was made, all
auntomobile construction was
more or less experimental. This

machine is made on a new system
developed from the experiences
of all previous makers: the faults
and weaknesses of the old meth-
ods have been avwoided and a new
ideal of motor travel developed

that gives a perfect vehicle for
comfort, speed, absolute safety,
greatest durability, simplicity of
operation, wide radius of travel,
and reliability under all condi-
tions of roads. You should ot
buy before examining this won-
derful new machine. Pricef. o. b.
at factory, $750.

The new tonneau attachment,
at an extra cost of $100, gives
practically two motor vehicles in
one, with a seating capacity of
two or four, as required—a very
graceful effect in either use.
Write for illustrated booklet N.

CADILLAC AUTOMOBILE COMPANY,
Detroit, Mich.

i With detachable
tonnean

TUBULAR
DRIVING LAMP.

1T is the only perfect one.

I'I‘ will not blow or jar out.
I'I* gives a clear, white light.
[\ F like an engine head-

" ¥1§mws the li 25(!)1!. straight
ahead from 300 ft.
1T burns kerosene,
Send for bodk ( free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get spectal discount.
999 —ESTABLISHED 1840.

e

D. %n4d.”
SHANGERS

are
Absolutely the BEST,
WHY?

They are Mechanically Correct,
Accur_ely (‘rnund, Ll htest, Nearest Dust
and Water.Proof, Neafest in appearance,
and they are used by t e best Manuf cturers
and ridden by the best Professionals and
Amateurs of Americs.

Park City Mfg, Co., Inc., Chicago.

Presses for
Sub=Press Work.

Five nizes. Sub-Presses and
Tools to order.

& Send for Catalogue.

BLAKE & JOHNSON,
P.0.Box 7, WATERBURY, CONN.

MILLS FOR ALL MATERIALS.

GUR BUSINESS 1S TO MAKE

& MACHINERY FOR GRINDING
GRAIN, CRUSHINC ROCKS AND
PULVERIZING ALL HHARD SUB-
CES. WE HANDLE ALL

TON-SEED TORNOTS AND HERBS,
BY AN UNEXCELLED PRO-
CESS5. IF YOU WANT

ANY KIND OF A

MILL OR GRINDING
MACHINE, COME TO

U5 AND YOU WILL

{GET THE BEST

AND STILL SAVE_

SF’RO'UT WALDRON &-CO.

v 4) MUNCY, Pa..

Pan lifter, can open2r, and cork screw,

combined, H. D. Gardy . 719,105
Paper feeding machine, G. . 719,166
Photographic apparatus, I . T19,196
hotographi¢  deceration, 5

(T O 5 A 50060000000 66 Ha0aE 8 00 800G 719,197
Photog taphic printing frame, .A. RR. Sclden. 719,264
P’hotographic shutter, G. L. Coursen........ 718,983
Piano action, C. L. Kallstrom.............. 719,120
I’lano, electrie self-playing, G. II. Davis.. 719,092
Pie trimmer, T. Reminger................. 719,043
I’igment and making same, W. J. Arn-

LT ) {0 P 0 5660000000 00800 0600606600060 719,073
I’inwkeel and starwheel motion, J. T. Cyr.. 719,198
Plane, L. C. C . 718,981
Plane, W. . 719,051
Plane, J. A. Traut.... . 719,062
Planter, check row corn, J. E. Bering. . 719,076
Plow and planter, combined lister, G. I.

)AL 5606060 0066000000000000800 eee.. 718,994
Polish, cte., holder for, II. Altshul.. . 718,969
Power transmitter, V. McHatle.... . 719,030
Press, J. Demnis........ooiiiiae. . 719,202
Press board, (. Korvta...... . 719,015
Printing machine, S. G. GosS...........u.. 719,324
Printing or coloring yarn or similar mate-

rial, W. J. Webbhoooooooiiiaiiiiiit 719,308
Printing or coloring yarn or sinilar mate-

rial, apparatus for, W. J. Webb....... 719,284
Propeller, A. de Bausset............. .. 719,172
Propeller, reversible, J. V. Johansson 719,225
Purse or bag frames, holding catch for,

C. Hiering .........ccciiiiiiiiinen. 719,218
Rail joint, Nichols & Voynow, reissue.... 12,074
Rail joint for street car tracks, J. Jones.. 719,010
Railway clamp and gage, B. G. & J. Nnuls 719,034
Railway crossing, Z. Frei.............n.... 19,412
Railway, electric, M. T. A. l\ubi('m(hky 719,016
Railway electric danger and safety slgnal

H. F. Spurr, Jr.....oiviiiiiiiinnnnnnnns 719,388
Railway-electric-motor-cooling system, Mail-

loux & Gotshall....................... 719,020
Railway rail, Z. L. Pierce... .. 719,040
Railway spike, J. Pederson...... .. 719,036
Railway switch, M. S. Pittman.. .. 719,134
Range finder, A. Kennedy........ .. 719,011
Razor, H. Drosse..................... . 719,313
Refrigerating apparatus, A. J. Chase...... 719,086
Refrigerator drip pan, removable, R.

(EX N A0 7 Ho0Bo0808860000080886006000000 719,104
Rein holdm, S. S. Cornelius........ .. 719,306,
Relasting machine, G. H. Bickley . 719,077
Rivet cutter, W. Franz......... 718,996
Riveting machine, G. E. Martin. .. 719,242
Road scarifier, W M. Fawcett. . 719,099
Rolling sheet and tin plate, apparatus for,

C. Bray...ooeeeeieeieeeeneennaanns 718,974
Rope tension attachme

ing, W. Rank 719,370
Rotary engine, 0. G. 719,046
Rotary engine, E. Ulland... 719.16&
Rotary engine, I&. T. Cass.. 719,302
Rotary engine, L. J. Collins....... 719,305
Rotary engine, McPherson & Laing... 719,359
Rotary engine, balanced, F. P. Huyck.. 719,222
Rotary gas engine, 0. G. Rieske 719,045
Ruler, T. RamSaY......ccvivinininnurncanns 719,257
Rust preventing and removing composition,

. Coffing.......coviiviieiiinnnnnas 719,190
Sand blast apparatus, washer for, A. G.

AL S S A 080680080 080680 0000000800 719,395
Sash operating mechanism, wrndow, P. A.

Moughtaling .......covvvinreennnnnnnnn 719,221
Sashes, screen strip for window, J. D.

Campbell ... ... . it .. 719,082
Sausage stuffing machine, G. R. Napier.... 719,032
Saw handle, J. A. Williams........... .. 719,089
Scaffold, W. L. Clancy...... .. 719,188
Sereen, J. D. Campbell............. . 718,978
Screw plate and die, F. W. Conant 719,089
Seed dropping mechanism, A. C. Lindgren. 719,237
Separator, A. Langerfeld..............c.c... 719,343
Sewing machine, A. E. Lindner.......... 719,347
Sewing machine feed actuating mechanism,

W. F. Dial et al......... 5000000008000 718,988
Shade, window, P. G. Emery.............. 718,992
Shaft hanger, H. T. Hallo“ell .719,213, 719,214
Shaping machine work table, Potter

Johnston ...........ciiiiiiiiiiiiienean 719,225
Sheet delivery, G. P. Fenner......... 719,317
Sheet leader block, W. H. Marshall.. 719,124
Shock loader, C. J. Stovin............ 719,158
Shoe polisher, J. W. Edgerton........ .. 718,9
Single trigger mechanism, L. Henry. . 719,231
Skirt yoke, A. Sullivan.................... 719,160
Slab for building construction, Watson &

................................. 719,396
blah or l»lock for building purposes, A. Mack 719,123
Sled attachment, k. ney 719,287
Sleigh rmmer, D. D. Grant....... .. 719,211
Snow excluder, I. L. Leathers. .. 719,344
Sock, W. C. Hall............. .. 719,108
Soda fountain, J. B. Herron... . 719,334
Sound box, W. B. Outten..........cocueeuuus 719,361
Speed mechanism, variable, G. H.

| [0 9000000 6000000000000000000 719,103
Speed regulator, generator, G. J. G.

Pelstring .........coiiiiiiiiiiiiiii. 719,037

| Spinning machine separator, A. D. Chandler 719,085
Springs. See Bolster spring.

Stacker, pneumatic straw, (. F. Dammeier 719,308
Staking machine, K. C. Kimball.......... 719,340
Statistics, compiling, C. F. Pidgin.. .. 712,365
Steam boiler, F. M. Ramsdell..... . 719,140
Steam trap, I. S. McDougall....... D000000 719,028
Steel apparatus for use in the production j

of, E. C. Wills................ooat, 719,404
Stlrrnp, riding, W. G. Murphy.. ... 719,246
Stock, V. D. Stoutenburgh.... ... 719,392
Storage battery, C. H. Everett. .. 719,315
Storage structure, C. Piez....... ... 719,366
Stove, E. A. Quisenberry.. . 719,139
Stove, cooking, J. T. Clancy..........ue... 719,187
Stove or furnace grate, Goodfellow & Piper. 718,998
Structural metal support, T. Collins 719,191
Stubble shaver, T. X. Landry...... . 719,236

Sugar from beets, making white, L. Hirt... 719,113
Sulfuric anhydrid, apparatus for the manu-

facture of, J. B. F. Herreshoff....... 719,333
Sulfuric anhydrid, making, J. B. F. Herres-
[0 719,332
Suspenders, 719,285
Swing, G. 719,013

Swing, C. T. (‘ampl;é

Swing, lawn, J. Pluttenhurg X 719,135

Switch closing mechanism, safety, D. J.

Sullivan ..o..iieeeiiieiirnnennerananaas 719,057
Switch controlling appamtus, C. W. & J.

B. Squires .........c.iiiiiiiiiiianian 719,055
Syringe, hypodermic, M. Campbell........ . 718,979
Telegraph or telephone clrcuits, line tap-'

ping device for, C. Dietz.............. 719,095
Telegraphy, electric, A. Muirhead......... 719,355
Telegraphy, tuning device for wireless,

R T (Y - P 719,005
Telephone system, W. Hohne............. 719,219
Temperature retaining device, J. Hommel. 719,220
Threshing machine band cutter and feeder,

W. T. Wright.....................o... 719,168
Tile, making mosaic, T. H. Mooney.. 719,244
Tile, roofing, F. E. Coombs.......... 719,193
Timepiece gearing, E. Kuhn... ... 719,342
Tire, E. A. Arcouet................co0uunn. 719,293
Tire e¢asing openings, device for -closing,

0. RS Y 719,147
Tire fastener, vehiele, J. €. Haines 719,329
Tire, vehicle, F. P. Brlnlng ..... 719,179
Toaster, C. J. Parker.............. 719,25

Tool and tool ‘holder, S. S. Swan

Tool earriage mechanism, B. M. W. Hanson 719,110
Toothpick, A. Lenhardtson................ 19,017
Toy, F. Deal....voiiiiiiiniiinnennns 719,200
Toy or trick device, T. H. Murray.... 719,126

C. C. Reinhardt...... 719,141
dancing, .I. S. Thorn-
................................. 719,276

bu
Traok la\ ing and spike driving machine,
" !

Toy shooting gallery,
’l‘oy, splnnlnz and

. By HOWItt..oveueirerenenrneeninenns 719,217
Trimmers. See Pic trimmer.
Triple -expansion cengine, F. M. Prescott.... 719.367
Trolley, A. J. Johnson........ cessessseses 719,006
Trolley wire support, E. Hill.............. 719,112
Trunk and dressing table, cnmhinatlon, M.

BOITY . .ceeoeescccccssccccces 719,298
Tubing, apparatus for munnfnctnrlng Senm-

less, King & Wolfe..cecevessesccceses 719231
Turbine, fluid pressure, ‘D. F. Ag 719,294
Turbine, triple ex flud

D. F. Asbury........ 7192%
Type, clamp for pages of, W. ‘H. Francis... 719,32

(Conttaued on page 207)

of the

Period

With ordinary care and
usage—anywhere,
at any time—

Through heat
and cold, or jar
and jolt—

The Elgin Watch will never fail in its faithful performance
of perfect timekeeping. Guaranteed against original defect.
Every Elgin Watch has “Elgin’ engraved on the works. Booklet free.

ELGIN NATIONAL WATCH CO., Elgin, lilinois.

A HIGH CLASS
GERMAN CAR

THE CUDELL

One, two and four cylinder
and reverse. 12and’16 h, p.

es, 6 and 8 h. p. Motorettes, three speeds
onneaus, single lever control, four speeds
and reverse. All cars chainless sinf}e lever control, double suspension

trucks and delivery vans. We invite inspection.
intending pnrchaseru Compare our prices with others. All du l|cnw
parts in stock C. BRANDES, U.S. Agent for Cudell

Aix les Cha lle, Office 28 W. 88d St., Telephone 1936 Madison,
New Y F{e Far: 121 123 ‘West 31st 5t Storage and supplies.
Agents wamed everyw

ELECTRIC AUTOMOBILE. — DIREC-

tions, with many fllustrations, for making a com plete
machine from two bicycles are given in SUPPLEMENT
No.11935. The motor and battery are also treated of
in detail. Price 10 cents. For sale by Munn & Co. and

W send For 1t ToDay

You'll ind it always convenient to

lihave as a useful ard instructive book

M Montgomery & Co.’s Tool Calalogue
The new edition has 704 gages and is

copiously illustrated. Pocket size 6}4x

ins. Bent by mail for 25c.
MONTGOMERY & CO,,

105 Fulton St., New York Olty.

Tnstruction ven to

= TOO0L
CATALOGUE

V A e TINDILNON

i GATALOGUE Ne2I

Chicago-New York

20

Hours.

On the basis that ‘“Time is money,”’
the use of the ¢‘20th Century Limited”
over the Lake Shore & Michigan South-
ern Railway will prove a money earner
for its patrons.

Runs daily,in each direction between
Chicago and New York in twenty hours,

" Lake Shore

and Michigan Southern Ry.

and New York Central, A train for
busy people.

Saves an entire business day.

Five sumptuous cars furnishing all
the conveniences of the leading hotels.

Send for copy of ‘““Some Privileges

for Lake Shore Patrons’’ and ¢‘Book of
Trains,” containing useful matter for
travelers.

A. J. SMITH, G.P.&T.A.,Cleveland, O.

The Gasoline
New..Con rad Automobiles
f=se—s

will first appear at

New York Automobile Show, January 17 to 24,
at Madison Square Garden,

and at

Chicago Automobile Show, February 14 to 21,
at Coliseum Building.

[T

Bhe CONRAD MOTOR CARRIAGE CO.
1411 Niagara St., Buffalo, N. Y.

Gas Engine
IGNITER

Complete with spark coil, $1200. '
The Best Thing on the market.
Latest and most improved model.

§¥ Send for Circular.
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0.

YOU ARE EASY

If youneed a carpenter to help you repair yourroof with
Warren’s Natural Asphalt Stone Surfaced Roofing

H‘f’"{:‘ The best and most ser-
. 'spedge.  yiceable prepared roofing
i on the market. (tis dur-
able, fire-proof. and does
not require painting.
Comes ready to lay in
rolls containing 108 sq. ft.

Warren Chemlcal & Mifg. Co., 172 Broadway, New York

Quality-Simplicity-Practicakility
These are the three important points studied in the
manufacture of the widely celebrated

CRESCENT SAFETY RAZOR

The qua.llt{ is ‘as
sured from the fact
that the blade is
forged from the
finest Fnglish Raz-
or Steel, tempered
by an improved
process. The sim-
licity is shown in
he ease with which
theblade can be ad-

¢ stropping. The
prwcta.bi]lty is t.hat every dpart is interchangeable and
extra blades are guaranteed to fit. Sample by registered
mail for $1.25.

SOUTHINGTON CUTLERY CO., Southington, Ct., U. S. A.

OIL--SMELTER--MINES
Dividend.Paying Mining, Oil and

Smelter Stocks,” Listed and
Unlisted, our Specialty.

DOUGLAS, LACEY & CO.

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

Booklets giving our successful plan for realizing the large
intereat and profita of legitimate miuing, oil and
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Hu Coe {{orlws Fighting Ships

By FRED T. JANE, Author of the Naval War Game (Kriegspiel).

Used as a text-book in European navies.
absolutely correct and complete work of the kind puhhsned

OVER 3,000 ILLUSTR ATIONS.
CLOTH.

The only

PRICE, $5.00, POST FREE.

of each vessel.

CONTAINS x—A phot?maph of every warship in the world; also a silhouette and a gun ahd armor dia-

CONTAINS :—The length, beam, draught, horse power, speed. coal supply, number and size of guns
thickn'ess and disposition of armor of every warship in the world.

CONTAINS :—Tables of the size, weight, velocity,’
in the wor

energy, penetration, etc., of every gun of every navy

CONTAINS ;—A series of chapters by noted Admirals, Naval Constructors and other exp
navies, on vital questions of the day in naval comstruction, tactics, and strategy.

erta- of -varjous

CONTAINS :—A com
ing strength.

arative table (by the author) of the strength of the navies of the world—th
sci ent.la)c attempt yet made to classify the world’g warships and navies as to actualeﬂmg?:t

n i8 far-reaching on both sides
those who follow the course of
find a place in every library.

IT SHOULD BE NOTED that this work is from the pen of a naval critic and exper
tio of the Atlantic.
naval development, and as a book of reference should

whose reputa-

It will ing interest to-

be of fascin
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ELECTRICAL ENGINEERING AV SR e T RFOR ATED MET
TAUGHT BY MAIL. Ty hewriting wuchine, Briggs & Tapuham. .. 119,00
nmchino copy holder, S. L.

Write for our Free Illustrated Book.

«“CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engmeermg,Steun h.urvl
neering, Mechanical Drawing, at y-our home b) nml
Iustitute indorsed by Thos. A. Edison and oth
ELECTRICAL ENGINEER INSTI' l l"l'E,

FOR ALL USES, MADE AS REQUIR go
QHARRINGTON&KING PERFORATING CO.

N _ST. CHICAGO, ILL. TU.S. A.
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Umbrella cover fasto ol 119,269
Umbrella noteh piece, €. H. Schaeffer..... 719,144
Universal joint, F. E. Bocorselski L. 719,411
Valve, dry, Ray & MecNeill..,,

Vault, burial, H. E. Goodwin....

\'A'hi(:lo and connections therefor, trail,

Adee
R T e o T LR B A TS ST 719,129 Y Expenm ental and Model Work.
Vehicle body, J. P. Jobhnson............. ... 119,007 W, Wagner, Room §, 835 Broadway, New \ ork
Vehicle for transportation of animal bodies, - 3
LEABN PBOOFBEAD]NG —_— l') }?.ng.or 'h“..u..; 119,.}52 ELEGTRIGIT [A](’BV TO N ‘yIS%KE' %ot?ts'
ehicle stecring mechanism, motor, H. Aus- : . ynamo, Storage Batter;
and u‘;lzl:ov?v‘:is:;s;r:rg:ofmdl:,ca“\?g; ;‘;gyton%&au'g}:':ﬁl;‘l?a‘s‘:lsi(r;::ﬁ.\s . tin ......00.. .. “ . .’ ....... S 719,171 A Man Wlth a Message Wimshurst Machine, Telegraph Instrument, Electuyé
always obtainable. We are the original instructors by mail, Vehicle wheel, C. Miller..............vvun. 719,023 Millions Ofpeople always await Bell, 5 Books, 10 cents each.
HOME CORRESPONDENCE SCHOOL, Philadelphia | Vehicles, | sclf-starting chock for, A 1L _ the man with a real message. Bubier Pub. Co., Box S, Lynn, Mass.
MINNEY «vevveecveiertatcaaransasanans 719,35, Dr. Stail has found it so. is — —
Th Pocket Vessels and torpedoes from a distance, ap- bool\szre already circulated in RINGS OF EVERY DESGRIPTION
K L l P K L l P M l’e\ ure & %lifincp for clectrically operating, L. T every land.
anic S 060880 860000000000000000000000 719,405 . .
Trims files,shapesand | Vignetting tool, F. J. M. Gerland. . 719,106 275th thousand in English. THE WA LLACE BARNES CO /XMA/A’J‘M,?/JIL’/ CINN
01:;3: ’,f,iski‘g’ps the | Vise, J. R. Long......cveuuveennnn . 719,348 They are being translated into
nxils n perfect condi- [ Washboard holder, B. N. Merrill... 719,022 @ _ 8| several ]aniu'nges in Europe Best Inventions Pay only when efﬂciently han-
tion. A complete man- [ Washing machine, G. V. Cesinger.. . 719,185 DR. STALL and two in Asia dled. Patents developed, built, purchase:
icure for man, woman | Water closet, G. W. Becker.... . 718,971 THE SELF AND SEX SERIES FRANCIS GRANGER HALL, JR., 9 Liberty St., N. Y.
?,fci'é'ﬂﬂxﬁ!'d‘ i S'si‘i]'z Water heater, J. McCartney.. : I}g:ggg has the unquallﬁed endorsemenBof MA K ERS, Models, Patterns,
+ post paid ou receipt of %;&: LT g B O s ot e Dr. Jo: seg‘ Cook Bishop Vincent EXPERT MODEL B!t Kiveitien Experiment-
g:ffﬁr‘galg‘1'|t25c AEying the, T. LyAOL. - .wersseonens 719,240 Eev. W %heldon ;‘\nthony Comstock al work. WAGNER MFG. Co.,9 Mohawk St., Chicago, TIl.
- rate 5 a ifie ev. . Meyer sy
KLIP-KLIP CO., 563 So. Cllnton st.. Rochester, N. Y, | Water or of e D e LIS LR e Dr. Theodore L, Cuyler Frances E. Willard Catalogue of Architectural, Scientific
E— Water purifier and heater, Forbes & Weber 719,319 Dr. Francis E. Clark Lady H. Somerset and Technical Books
Woather . Strip, | W. Savits 710,377 Eminent physicians and hundreds of others. Prospectus for 1903 for* Architects’ and
VOlt Am Y leters “':‘2(1 ((-l\ltst;ill;lgp' and’ so,illwsgi.l:r.il'l'g. ‘device, H. i 4 BOOKS TO MEN. By Sylvanus Stall, D.D. WM. T. comsTo%u':lde;stazgnge " morslih]me ayyeall("
Pocket size, but large enough for accuracy D. CIAYEON  wriveanennennaraenaannnnns 719,189 WHAT A YounG Boy OuGHT To Know. u arren ew Vor
and practrlcal use. variousrangesfortest- | Well cleaner, oil, R. J. Hoffman... . 719,004 WHAT A YOUNG Man OuGHT To KNow. INVENTO RS
ing batteries, electric light, telephone and | well drill, driven, M. Ziegenfus . 719,290 WHAT A YoUunG HusBAND OUGHT To KNOW.
oAtll]J]%ectlé‘I(_:;nftgr egleral]g?éa‘slspem!;x%%a{: and | Well drilling apparatus, pneumatic, H. W. 19471 WHAT A MAN OF 45 OUGHT To KNow. Appli](:!tthDE flordPatergs All doiuﬁ:t?l}lw
& . RANK  ociers siaie veaneaanceccasoataonsans 719,371 | complete, including drawings, skillfully
&&Send for Circular. Winding machind, furcad, T, Tansen. ... 7193301 | 4B00KSTO WOMER, By Mrs. Mary ob and promptly prepared. ’
L. M. PIGNOLET, Window frame and sash, R. B. Browne.... 718,975 WHAT A YounG GIRL OUGHT To KNow. ’ CHARLES WAHLERS, 243 Broadway, N.Y.
k N. Y Window, roof ventilating, W. Dreyer...... 719,203 W Y W O Kk -
80 Cortlandt Street, New York, N. Y- | \yi) 30w screen, W. C. Hildebrand........ 719,111 LTSS WG (U i Sl )
Wrapping machine, S. J. Hicks.. .. 719,410 la,“- A O\l\’,NG L U((:’)H,T (L0} Nﬁw‘ WIRELESS TELEGRAPHY. SCIEN-
Wrench, J. L. BOVeC...c.ovennns e 719,299 2B AT ] FeL O R sl ST TIFIC AMERICAN SUPPLEMENT Nos. 1:21:3.. 1327,
ewal’e 0 e nsee“ 81 per copy, post free. Send for table of contents. ligi'stat!)m Gl 31'&!9, cqnt?‘igdiltlustnlltleld artigleds on tl]lis
. R subject by G. Marconi. itional illustrated articles
DESIGNS Vir Publishing Co. ﬂ{,‘ﬁdl;gl Fitats Jrust Dy other authors are contained in SCIENTIFIC AMERI-
. ’ P GAN SuppLEMENT Nos. 1124, 1131, 1177, 1192,
germs that lurk in your drink- | Couch frame, D. Pepper........... 36,206 to 36,208 - 1217, 1218, 1219 and 1304. hese papers con-
ing water. Purify the water by Divan frame, D. Pepper.. .36,199 to 36,205 stitutea valuable treatise on wireless telelzraphy. Price

Fabric, W A, O'Brien...
the most perfect system oOf| Lamp 'body, C. W

] 6,209, 36,210 ° ° licin_ti iac,h, fE{n tllisiﬂ}ce ,af‘l all newsdealers.
fltration. Shooms, Torks, etc, bandie 107 jgi:: DISC Grl nders MODELS .&.EXPERIMENTAL WORK.

.......................... nventions developed. Special Machinery.

. Stove, S. Boal........coiiiiiiiiiiiiiiaas 36,198 A machine tool not known or appreciated by manu- | E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.
e er e e Ilter - facturers who would use themif their value was known.
We send a booklet which is not an advertisement of our Model Muachinery-and Experimental Work.
TRADE MARKS. particular machine but is a clear statement of the varied H. CRAWFORD, 194 Broadway, New York City.
is constructed on hygienic and scientific | - . A S ses ;?e:glfc%hgaﬁhmes of tlll?1 class can })e put and
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of solid matter in the water, turning | Bait, spoon, .G. M. Skinner................ 39,702 BALYDON MACHINE AND TOOL CO. Amer. Inst. of Inventor's Co,, Buffalo, N. Y., U.

the latter out perfectly pure. One gullon of pure water | Beans, either as a food or as a seed, S.
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Fhe New Winton
Touring Car

has one-third greater horse power than the 1902 model, which was

the greatest automobile success up to that time. The present model

i in every way as much better than the 1902 model as the percentage
of increase in horse power. See it or write for catalogue.

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0.

- The superiorily of- D
- Single Tube fires-will be
" in our Double Tube Detachable

S
—
2

Tue UBBE,
DiamonP R 80;

Chicago-

. nm’w’}-&a ake St. -
San Fr. 8 Beale®
Cieveland s Euclid Ave.

New Crestmobile

Complete VUp to Date Low Priced
FIVE MODELS, $500 to $2,000

CREST MFG. CO., Cambridge, Mass., U. S. A.

To Owners of Gasoline Engines,
Automobiles, Launches, Etc.

™Auto-Sparker

does away entirely with all starting and
running batteries, their annoyance and
expense. No belt—no switch—uo bat-
,teries. Can be attached to any engine
now using batteries. Fully guaranteed;
write for descriptive catalog.

Motsinger Device Mifg. Co.,
14 Main St., Pendleton, Ind.

DYKE TONNEAU

j§ We sell the parts for you to build. Every-

thing from an Auto.

chine. _Send stamp for 50-page Catalogue.
& A. L. Dyke. St. Lotis, Mo., (Originator

First Auto. Supply Business in America.)

ap to a complete ma-

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

Washburne’s Cuff Holders

They can be instantly attached or de-
tached. Tnef never come loose—have a
griplike a bulldog.

Illustrated catalogue on requgst.

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

-AMERICAN RING _ CoO.,
Box S8. aterbury, Conn.

POWER AIR PUM

-ADDRESS ALTB T

~ FOR
Ve (aRe

BROOKLYN.NY

Al D(:\'&'

Ne 1 CLINTON

_RIVETT
LATHE

¥ No up-to-date manufacturer can
afford to do without it.

HIGHEST AWARD ™ie=sics Srlatatem
) Faneuil Watch Tool Company,
SRIGHTON, BOSTON, MASS., U. S. A.

WIRE ROPE

Perfect Grip Clip.  Absolutely
Operated by One Man.

g 1. LESCHEN & SONS

Branch Offices,

PATENT AERIAL

For Transportation of Ore. Coal, Dirt, Timber, etc.

Cost of Maintenance Low.

TRAMWAY

Safe. Loads Automatically. . Unloads Automatically.

Capacity Largest Obtainable.

RUPE GUMPANY Home Office, 920-922 North
+ Main Street, St. Louis, Mo.

92 Centre Street, New York City, N. Y.

137 K. Lake Street, Chicago, Ill.

85 Fremont Street, San Francisco, Cal.

OrientMotorCar

8 H. P. PRICE 3950

All speeds to 30 miles per hour.
‘Write for descriptive catalogues.

WALTHAM MFG. CO., = Waltham, Mass.

Will climb any grade.

‘We manufacture gears
and bodies suitable for
all purposes. We also
- sell” supplies and can
furnish any part or all
. L the parts for a gasoline
i or steam rig. See our

late catalogue, FREE.
NEUSTADT-
PERRY CO,,

826-830 S. 18th St.,
Sr. Lous, Mo.

Cuas. T. Howe & Co., 51 Hudson St., New York, Export Agents.

Also 1000 useful articies, including Sates,

All varieties at lowesy prices. Best Railroad
Track and Wagon or Stock Scales made.

Scalﬂs Sewwng Machines, Bicycles, Tools. etc. Save

Money. Lists Free. CHICAGO SCALE Co., Chicago,I1l
and

FISE .-..
TIRES ...

who want the best

Single Tube

FISK RUBBER CO., - = Chicopee Falls, Mass.

POTTER’S “ SPRING” BRAKE BLOCKS.
Adapts the whole length of shoe to wheel
under all circumstances. Does not squeak,
rattle, jump, or freeze up. Will hold rubber
wear shoes without bolts orscrews, Special
Concave Shoes for Rubber Tire. Meorgan
Potter, Fishkill-on-Hudson, N. Y., U, 8. A.

SPAULDING

PRICE $700.
safe and durable, above all easy to ope-

Light, strong,
rate. as no complicated devices. About everything
img%nable has been said in commendation of its style
an

eauty. Get our catalog.
SPAULDING AUTOMOBILE & MOTOR CO., Buffalo, N. Y.

CHARTER ENGINE
USED

By Any One
Wl ror ANY PuRPOSE
Stationaries, Portables, Sawing Outfits,
Hoisters, Engines and Pumps.
FuEr—Gasoline, Gas, Distillate.
Send for Illustrated Catalogue and Testi-
monials, and State ower Needs.

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

IMETOILIuERsazes

B U HAVEA Hor s TRYIT- CHBESLY-& CO.

CHICAGO-ILLUSA

GO RIGHT TO CARRIAGE HEADQUARTERS

‘Write to-day- for our illustrated catalogue (free) which describes our goods truthfully,
explains our method and our guarantee and makes it safe, simple and easy for you to

get carriages, harness and horse accessories

direct from our factory at wholesale prices.

THE COLUMBUS CARRIAGE an? HARNESS COMPANY.

Factory and General Office, Columbus, 0.

Western Office & Distributing House, St. Louis, Mo.

‘Write to nearest office.

Beat

Squabs Pay gal

Easier, need attention only part of
time, bring big prices. Raised in one
month. ttractive for poultrymen,
farmers, women. Send for E
BOOKLET und learn this immensely
rich home industry.

The Old Way in Turkey.

CUMFORT, EASE, and LUXURY

with strength, speed, and stability, make the ideal motor-car-
riage. For tical, every-day service, at the minimum of ex-
penee, on all roads, in all kinds of weather, there are no motor-
vehicles inade that excel

Resdec

Touring Cars

The unusual margin of safety in every component part has
enabled them to stand every conceivable test with credit.
Made from best quality materials, by skilled and experienced
workmen, they afford the highest eﬁiciency at the lowest cost
consistent wit{ absolute reliability.

Complete Illustrated Catalogue describing in detail
many points of manifest shl:lperiority, mailed g

rée on request. odel E (like cut) .

' THOMAS B. JEFFERY & CO.,

NEW ENGLAND
WATCHES 5,
PADISHAH

The best low priced watch in the world.
Sold in every country on the globe for
the one price or its equivalent.. . ..

$2.00 EACNM

Plain or fancy colored Sporting Dials.

‘We make all styles and sizes of watches
for men and women. . . ... .
Catalogues sent on request.

NEW ENGLAND WATCH CO.,
Factories : Waterbury, Conn.

New York, 37 & 39 Maiden Lane.
Chicago, 131 to 137 Wabash A venue.
San Francigco. Spreckels Building.

for Public Exhibitions, Church Entertainments,
for illustrating sermons. Many sizes, all prices. Chance
for men with little capital t0 make money. 260 page
catalogue free.

McALLISTER. mfg. Optician, 49 Nassau Street, N. Y.
SPECIAL OFFER No. I
to the Readers o
BGhe Scientific American.
Good for 30 days.

A Beautiful Imported China Tea Set (56 pieces), or Toi-
let Set, Parlor Lamp, Clock, Watch. and many other
articles too numerous to mention. FREE with club
order of 20 Ibs. of our New Crop Tea, 60c. a 1b., or 20 1bs.
of Great American Baking Powder, 45c. a 1b. Mention
of SCIENTIFIC AMERICAN and number (No. 1) must ac-
company order by mail or at store.

THE GREAT AMERICAN TEA CO.,
P. 0. Box 289. 31 and 33 Vesey St., New York.

ESSOPST

o

KENOSHA, WIS.

FRs OF CRUCIBLE
WASHINGT

EEL C
SHEET STEEL
o A .

WM. G. WILLARD, Dept. 112,

I will gpip to any Station in the United Stateg gor

THE CELEBRATED

WILLARD STEEL RANGE

It has six 8-inch lids; 15-gallon reservoir; large
wide, 12 ins. high ; top cooking surface. 30x36
rate; burns wood or coal. Guaranteed in every re
escriptive circular and testimonials.

$25.00

warming closet; oven 21 ins. deep, 17 ins.
ine.; lined throughout with Asbestos: Duplex
t ; weighs 400 1bs. Write for free
GENTS ANTED.

619-21 N. 4th Street, St. Louis, Mo.

© 1903 SCIENTIFIC AMERICAN, INC.

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES
SAMPLES anolNFORMATION on APPLICATION.

NICKEL

Electro-Plating
Apparatus and Material.

anson & VanWinkle
0.
Newm-k.’ N.J.
136 Liberty St.,N. Y.
80 & 32 8. Canal St.
Chicago.

SzNp Your Busingss Carp
FOR CATALOGUER,

The Balanced Motor

Employed in all Haynes=Apperson cars is of the
famous double cylinder type which has proved its su-
periority over all other forms. This motor was de-
signed for automobiles by The Haynes-Apperson
Con_lpanﬁ', and is used exclusively in every ty%e of
carriage they manufacture. Many manufacturera have
tried to imitate this construction, but have produced
nothing equal to the original.

Patents Cover the Three-Speed Transmission,
the Most Distinctive Feature of the
Haynes=Apperson Car

This transmission produces the various speed changes
in easy stages, withoutthe jerky motion characteristic
of the French gear, and is more flexible under all road
conditions than any other automobile speed chan,
device in existence. It has been consistently devel-
oped through tea years of hard service, and has been
more thoroughly tested under all conditions than any
other transmission made.

Should this be ofinterest, we shall be glad to
tell you more about it. Send for our literature
THE HAYNES-APPERSON CO., Kokomo, Ind.

(T he Oldest Budlders ot Motor Cars in America)

Please mention the ScienTIFIc AMERICAN when you communicate with us.

The why some shop-
keepers do not sell

PRESIDENT
SUSPENDERS

is they make more
money on imitations.

Fifty cents and a dollar.
Ask at favorite shop.

or post prepaid from
C. A. Edgarton Mfg. Co.,
Box 222 H, Shirley, Mass.
Send 6 cents for catalogue.

The Franklin Gas Engine

worth $100complete. We sell all neces-
sary castings, materials and detail draw-
;ggsfor $16.50. Forrealwork—not a toy.

revolutions per minute. Upright or
horizontal form. Finished parts sold
separately. Runs by gas or gasolene.
For boys and men with a mechanical
turn. rite for circular 9.

PARSELL & WEED,
129-181 West 81st 8t., New York.

It won’t cost

you a

cent to test
"Royal Worcester”

Belting.

G FRANKLIN
Model Shop

We will send sample belt for testing on
your own machinery, absolutely free
of cost to you. Puts you under no obli-
gation whatever to buy unless you
decide for yourself that it is the best
and most economical belt for you to
use.

REMEMBER: Royal Worcester Belts—choicest se-
lection of hides tanned old-fashioned, pure oak
process, cut not over 18 inches from center, nor
more than 54 inches long, Guaranteed not to
stretch, sag, or give trouble,

GRATON & KNIGHT MFG. CO.
Oak Leather Belt Makers, Worcester, Mass.

PALATABLE
WATER-STILL

Produces an absolutely
pure and aerated wa=
ter for manufacturing
or drinkin%‘mrposes.

Attachable to any
steam boiler.

Made in all sizes, from

allons distilled
our,

In use
Hospital Marine service.
‘Write for catalogue.

4 PALATABLE WATER-STILL

0 .
Boston, Mass., U. S. A,





