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BUILDING AMERICAN LOCOMOTIVES IN BRITISH
SHOPS.

A significant event that calls for more than passing
notice is the .securing by a British firm of a Canadian
order for twenty high-class locomotives, to be built
from American designs. Hitherto the competition
has been between American-built and designed locomo-
tives and locomotives which were English both in de-
sign and construction, and the result has generally
proved that British locomotive builders were rarely
able to promise delivery within several weeks of the
date set by their American competitors, while
their engines were from 20 to 30 per cent more costly.
In explanation of these differences, it has been
claimed by British builders that their engines are
better constructed and contain more costly materials,
and that although their first cost is greater, they are
more economical in operation and considerably more
durable in service. The order for the Canadian loco-
motives was secured in competition with American
firms, and as the locomotives will be of American de-
sign, an opportunity will be presented to see whether
the superior economy of operation and the greater
durability of English-built locomotives are due to the
design or to the workmanship. Of course, it is
understood that the operative results will not abso-
lutely settle this question, as there are liable to be
various elements entering into the comparison that
will prevent any conclusive deductions being made;
but it is certain that after the locomotives have been
delivered and been operated for a number of months,
we shall know a great deal more about this vexed and
very interesting question than we do just now.

P

NAVAL WAR-GAME BETWEEN THE UNITED STATES
AND GERMANY.

In view of the rather startling developments just
now occurring in South American waters, particular
interest attaches to a series of articles from the pen
of Mr. Fred T. Jane, which is being published in the
SCIENTIFIC AMERICAN SUPPLEMENT. The author of
these papers, who is a naval writer of world-wide re-
pute, is the originator of the Jane Naval War-Game,
which is being played extensively by the officers of the
navies of the world. The object of the game is to ap-
proximate, as closely as possible, the conditions which
would obtain if an-engagement were carried out be-
tween the ships of two contending navies. The sphere
of operations in playing the game is a large board
ruled into squares representing 2,000 yards on a side
and smaller squares representing 100 yards, or half a
cable, on a side. This magnified checkerboard is used
for the actual engagements when two hostile fleets
have drawn so close together that they can be con-
tained within the board. Preparatory to the actual
conflict, strategical moves are made by each side in
six-hour runs, which are carefully plotted by the rival
admirals on charts, the courses followed by the oppo-
nents being compared by the umpire, who is seated at
a central table. When the hostile forces approach
within sighting distance, the models of the ships are
transferred to the large checkerboard, which is known
as the ‘“seaboard.”

The ships used in the game are accurate models of
the ships of the two contending nations that are in
commission when war is declared, and each ves<el
is maneuvered by a different player who acts as her
captain throughout the war. TUntil the engagement be-
gins, the admirals are allowed to give any directions
they please to their captains; but after fire is opened,
they may transmit signals only through the umpire,
and each captain has to think for himself, and carry
out his orders to the best of his ability. Firing is
allowed to commence at 8,000 yards, and targets rep-
resenting the actual ship to be attacked at various
ranges and positions, are used. Hits are determined
by an instrument known as a ‘“striker;” and when
armor is hit, penetration depends, as in actual war,
on the nature of the projectile, the range, and the
angle of impact. It is claimed by the naval officers
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who play the game that the actual average of hits
works out very closely to actual battle results.

An interesting feature of the war-game is that, in
playing it, fleets may be made up, if so desired, each
of which contains vessels of different navies and widely
different types; or two opposing fleets may be arranged
which contain opposite types of design; or, yet again,
battleships may be pitted against armored -cruisers.
Indeed, any combination desired may be made, and
valuable lessons learned as to the relative efficiency
of different types and the degree to which they are
likely to attain the results which were aimed at when
they were designed.

Just now a very interesting “war” is being fought
out by the Portsmouth (England) Naval War-Game
Society between the navies of the United States and
Germany. The account of the various battles of this
war, illustrated with diagrams representing the posi-
tions of the ships in the various stages of the battle,
referred to above, is being contributed by Mr. Jane to
the SCIENTIFIC AMERICAN, With exclusive rights in this
country and in Great Britain. The first of these most
interesting papers was given in the last issue of the
StuppLEMENT, and they will appear in successive issues
until the war is over.

Directly war broke out, both sides put all available
ships in commission. As a rule, this affected the coast
defense squadrons (both far removed from the scene
of war) and the commerce-attack cruisers which werza
destined to have an early meeting. The United States
Mediterranean squadron was cabled to proceed to the
Far East. The South Atlantic squadron put to sea in
an endeavor to bring on an action with the Germans
in those waters; while the Home fleet cruised up and
down the coast awaiting developments. On the Ger-
man side the first Home squadron went to Gibraltar
at full speed, which it reached seven days after the
breaking out of war; but by this time the United States
Mediterranean fleet was well down the Red Sea. Both
sides adopted somewhat similar dispositions for their
cruisers. That is to say, there was but little inclina-
tion to speed them, their efforts being directed rather
to hunting for hostile cruisers than to attempting
action against commerce.

In the current issue of the SupPLEMENT is described
a great battle of the hostile fleets which took place in
mid-Atlantic, the American fleet consisting of the
flagship “Olympia,” the commerce destroyers ‘“Colum-

bia” and ‘“Minneapolis,” and the cruisers ‘“Raleigh,”
“Cincinnati,” “Detroit,” ‘“Marblehead” and ‘“Mont-
gomery.” The German fleet was made up of the flag-

ship “Prinz Heinrich,” the “Victoria Luise,” “Gefion,”
“Amazone,” “Thetis” and “Ariadne.” The result as
worked out in the game was the defeat of the Ameri-
can fleet, due mainly to the lack of under-water tor-
pedo-tubes, the “Olympia” being torpedoed and cap-
tured; the “Columbia,” “Cincinnati,” ‘“Marblehead”
and “Montgomery” sunk by torpedoes; the ‘“Detroit”
rendered unmanageable and captured; while the
“Minneapolis” and the ‘“Raleigh” escaped. On the
Gerwman side the damages were that the flagship
“Prinz Heinrich” was sunk by torpedo fire; the ‘“Vic-
toria Liuise” badly injured by torpedoes; the ‘“Thetis”
badly raked by gun fire and scuttled by the Germans;
while the “Gefion,” ‘“Amazone” and ‘“Ariadne” were
cut up by gun fire, several of their guns being put out
of action. In the following issue will be a descrip-
tion of an indecisive battle in the Far East, where the
Germans had concentrated with designs on one of the
outlying islands of the Philjppine group.
—— - —
THE NEW RAILROAD AND TROLLEY TUNNELS
ENTERING NEW YORK.

In spite of the strenuous effort made by a certain
section of the Board of Aldermen to defeat the Penn-
sylvania Railroad tunnel grant, the clearly expressed
will of the people and the undoubted advantages to
be derived from the Pennsylvania Railroad’s proposal
have carried this important measure through. New
York city can now rest assured that before many years
have elapsed, it will be in possession of a terminal
station that will be commensurate with its needs and
in keeping with its importance as the metropolis of
the western hemisphere. It is certainly a curious
anomaly that for so many years a city ‘of the size of
New York should have contained within it only one
terminal station. The explanation is to be found in
the peculiar geographical features of the site upon
which the city- has grown up. Surrounded, as it is,
on three sides by the broad waters of the Hudson and
East Rivers, direct communication by railroad was
only possible, at least in the earlier years of railroad
construction, from the north; and it was inevitable
that the first railroads to enter New York city should
come in by way of the Harlem River. The East River,
it is true, did not present the insuperable obstacle
to a railroad bridge that seemed to exist in the Hud
son River to the west; but in earlier years the compar-
ative unimportance of the Long Island Railroad pre-
cluded any serious consideration of an East River
railroad bridge, while the travel from the New Eng-
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land States by way of the New Haven Railroad
obtained entry to Manhattan Island over the tracks
of the New York Central Road. With the exception
of the systems that use the Forty-second Street termi-
nal, however, New York city has been practically cut.
off, as far as direct railroad communication is con-
cerned, from the majority of the great railroad sys-
tems of the United States; for in spite of the fact that
an excellent ferry service had grown up across the
Hudson River, it is a fact that the majority of the
trunk railroads that serve New York city have their
terminals in another city and another State.

Within a few years’ time all this will have been
changed. The most progressive railroad system in
America will have erected in the heart of Manhattan
Island the largest railroad station in the world; the
problem of railroad bridges across the Hudson and
East Rivers will have been solved by the construction
of a series of main-line tunnels beneath. Manhattan
Island, giving a direct trunk line service between New
York city and the whole of the United States, and a
direct suburban service to the vast residential dis-
tricts lying to the east and west of New York. The
tracks will be carried in two separate 18-foot, tube
tunnels extending below Thirty-first and Thirty-second
Streets until they reach Seventh Avenue, where the
easterly facade of the central station will be located.
Here a third track, to extend below Thirty-third Street,
will be added, and the three tracks will continue across.
Manhattan Island under the three streets named,
converging below the East River to unite in a single
tunnel as they enter Long Island. The great central
station with its underground yard will cover more
than four large city blocks, including all the space
between Tenth and Eighth Avenues -and Thirty-first
and Thirty-second Streets and between Eighth and
Seventh Avenues and Thirty-first and Thirty-third
Streets. Altogether there will be in the station 25
parallel tracks, access to which will be gained by a
broad causeway, which will be approached from street
surface by easy grades at either end of it. The
causeway will extend entirely across and above the
tracks, with easy stairways leading to the platforms.
‘What might be called the superstructure of the sta-
tion will contain the waiting rooms, baggage roems,
and general offices of the company, and its archi-
tectural features and great size are such that it will
constitute one of the most imposing buildings in the
city. The construction of this-great engineering work,
which is to cost, all told, some $50',000,000, will be
one of the most interesting works of its kind ever
carried on. It will give employment to a vast army
of laborers; and in this and other respects will prove
of undoubted benefit to the city, even before the gen-
eral public begins to appreciate the great saving of
time and trouble, which will be realized from the very
day that the station is open for service.

Concurrently with the granting of the Pennsylvania
Railroad franchise, the Board of Aldermen granted a
second tunnel franchise, permitting the New York
and Jersey Railroad Company to construct a large ter-
minal passenger station on the New York side of the
North River at the foot of Christopher Street. The New
York and Jersey Railroad Company was organized
under the laws of the State of New York to complete
the tunnel begun some’ years ago by the Hudson Tun-
nel Railway Company. At the present time more
than 4,000 feet of this tunnel have been constructed
from the New Jersey side, and a gap of only about
1,400 feet remains between the completed end of the
tunnel and the New York shore. Active work on the
tunnel has been in progress for some months under
the supervision of the chief engineer, Charles M.
Jacobs, who is also chief engineer for the Pennsylvania
Railroad tunnel. The New York terminal station will
be in the block bounded by Christopher, Greenwich
and West Tenth Streets. The completed section of
the tunvnel begins in the yards of the Delaware, Lack-
awanna & Western Railroad, and the Jersey terminus
of the tunnel is close to the Erie Railroad’s terminus.
Probably these circumstances have given rise to the
rumor—denied by the railroad eompanies themselves,
but generally accepted by the préss and the public—
that the Erie and the Delaware, Lackawanna & West-
ern Railroads have an understanding with the New
York and Jersey Railroad Company, by which they
will be enabled to run their cars through to the New
York terminus. If this rumor proves to be true, the
closing days of the year 1902 will have witnessed
the inauguration of the most important scheme for the
betterment of transportation to and from New York
city in the history of the metropolis.

—— o e

During August, Scotch shipbuilders launched 22
vessels, of about 46,882 tons gross, as compared with
19 vessels, of 32,022 tons gross, in July, and 23 vessels
of 55,080 tons gross. in August last year. In the eight
months Scotch buildérs have launched 198 vessels, of
338,708 tons gross, as compared with 185 vessels, of
354,826 tons gross, in the corresponding period of last
year, and 321,360 tons gross in 1900.
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THE ARMY SIGWAL CORPS.

The efficiency of the Signal Corps men in transmit-
ting messages along the coast during the sham war
between the Army and Navy calls special attention
to the development of a branch of our Army equipment
which . has rarely received all the attention it de-
serves. It was in the American armies during the
war between the North and South that the telegraph
was first practically applied under war conditions,
and some of the experiences gained at that time have
been of inestimable advantage in developing a system
of telegraphic communications that would be ready
for instant use. When the Spanish war broke out
the ability displayed by the Signal Corps in covering
the whole coast with a system of communication,
which would have made it difficult for any hostile fleet
to approach without detection, was remarkably grati-
fying to all those interested in this feature of warfare.

The technical corps of an army is always propor-
tionately, small, and the pay for expert electricians
has never been high enough in our Army to attract the
most efficient men; but through the self-sacrificing
endeavor of a few men the service has been enabled
to accomplish- much in recent years. Unfortunately,
Congress has never fully appreciated the importance
of the Signal Corps, which has full charge of construct-
ing, repairing and operating military lines, and the
funds grudgingly granted for this purpose have been
totally inadequate to the actual needs.

The Signal Corps of the Army divides the system
of covering the country with telegraphic lines into
three divisions. These are the permanent, the semi-
permanent, and the flying lines. The first consists of
the established commercial telegraph and cable lines
which the Army would use in the event of a war, and
even take full possession of in an extreme emergency.
The semi-permanent lines are those which have a
number of stations along the coast equipped with all
the necessary apparatus for communicating with other
signal stations either by telegraph lines or by wireless
telegraphy. The coast is divided up into sections with
stations established at convenient points, which in
times of peace are practically abandoned except for
local watchmen whose business it is to look after the
stored apparatus. Several of these stations have been
equipped since the war with Spain with all the neces-
sary implements for immediate and practical work.

The third division of the signal system is in some
respects the most important. The field or flying tele-
graph lines must be erected in the very field of oper-
ations and often in the face of the enemy’s fire. The
signal men who operate these must be the bravest and
most efficient. The extreme outposts of the Army
must be connected with headquarters by some system
of signaling. The Signal Corps division in charge of
this must devise some means of establishing such
communication in an emergency either by laying wires,
erecting temporary wireless telegraph stations, or by
signaling with flags or other flying objects. In order
to accomplish this quickly in the face of the approach-
ing enemy wires must sometimes be laid on the ground
or stretched across marshes and creeks and small
rivers.

In all field operations the apparatus employed
must be of great mechanical strength and accuracy
and comparatively simple and light in weight. The
field telephone has been found to be of the utmost
value in this branch of the service, for messages can
be communicated quicker by means of it than by tele-
graph, while the telephone will often work over hastily
constructed wires where telegraphic messages would
fail.

The modern flying telegraph and telephone wires
can be constructed under ordinary conditions at the
rate of one to three miles an hour. The truck uz:d
for the purpose has a field searchlight which throws
a strong path of light behind or ahead to enable the
workmen to see their way on the darkest nights. All
complete this truck weighs but 5,300 pounds, and car-
ries sufficient fuel and water for two hours of steady
work. A team of strong horses can drag it over an
ordinary country; but in the event of the enemy ap-
proaching close to the lines, four horses would be
assigned to the task to avoid any delay in crossing
rough fields and marshes. Besides carrying oil for
fuel and water for boiler purposes, the truck has a
complete equipment of telephone and telegraph instru-
ments, and a cable reel.

The flying field telegraph and telephone train con-
sists of three sections, and the field searchlight trucks.
Each section carries all the material and apparatus
necessary to construct from fifteen to seventeen miles
of line. There is the wire wagon, the lance truck, and
the searchlight and generator truck. The second truck
is loaded with four or five hundred lances of well-sea-
soned cypress or spruce, each a trifle over fourteen
feet in length, crowbars, tools, rubber insulators, and
similar articles. A preliminary surveying party pre-
cedes the lance truck, and pins are stuck in the ground
by the surveyors to mark the places for the lances. A
working party with crowbars follow next, and they

Scientific American

make a hole two or three feet deep in the soil at
each pin mark. The lance truck comes immediately
in their wake, placing the poles near the holes made
with the crowbars, and attaching the insulators on
the upper ends.

The wire wagon with its load of wire appears on the
field at this juncture, and the workmen slip the wire
into the slot insulators and raise the poles to an up-
right position. The battery wagon then follows
equipped with a number of cells to operate the lines, and
with a supply of the various types of field telephone
and telegraph apparatus. If the line is to be a
permanent one more care is exercised in making the
work of a substantial nature, and sometimes a second
working division follows to improve and amplify the
work of the first flying division. Operating stations
are established at certain points, and skilled operators
are in constant communication with the first end of
the newly-laid line, which may in a short time be at-
tacked and destroyed by the approaching enemy. Con-
sequently as fast as the line is laid communication is
established and the head division knows exactly what
it taking place at the other end and all along the line.
The constructing of such a flying. line is one of the
most interesting and dangerous classes of work that
mechanics and electricians can undertake in war time.
The enemy is equally alert to the value of such estab-
lished communication, and scouting parties are sent
out ahead to destroy thne lines. Often the telegraph
operators and electricians must be prepared to defend
themselves and their work. Consequently the army
electrician and operator is a fighter as well as a
mechanical expert. He must enlist as a soldier and
become proficient in the use of small arms and military
drills and tactics. Where the conditions are peculiarly
dangerous, a squad of soldiers follows in the rear of
the Signal Corps men to protect them from an attack
by the advancing enemy, and the electricians often
work away at their appointed task while skirmishing
battles are going on all around them. They only drop
their tools to take a hand in the conflict when matters
get a trifile too warm for the soldiers, and their pro-
tecting escort appears to be retreating before an over-
whelming number of the enemy.

During our campaign in the Philippine Islands the
field telegraph and telephone workmen performed ex-
cellent work along the line described, and as fast as
the Army invaded new territory, following after the
fleeing enemy, the electricians strung their wires over
the ground or attached them to trees or insulated
lances. They had difficult problems to solve in many
parts of the country, for the land alternated between
low marshy meadows, thick tropical jungles and rough
mountainous country. But through all kinds of
scenery and climate the Signal Corps men persistently
pushed their way, keeping the rear of the advancing
army in touch with headquarters. With the exception
of only a few picked bodies -of men who went in
search of Aguinaldo, the advancing columns never
once got far out of touch with the main division, so
efficient were the flying telegraph corps of men in es-
tablishing lines of communication. G. E W.
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TO OUR SUBSCRIBERS. )

This is the last issue of the-<year—the fifty-seventh
of the ScienTIFiIc AMERICAN's life. Since the sub-
scription of many a subscriber expires with the pres-
ent number, it will not be amiss to call attention to
the fact that the sending . of the paper will be discon-
tinued if the subscription be not renewed. In order
to avoid any interruption in the receipt of the paper,
subscriptions should be renewed before the publication
of the next issue. To those who are not familiar with
the SupPLEMENT a word may not be out of place.
The SUPPLEMENT contains articles too long for inser-
tion in the SCIENTIFIC AMERICAN, as well as transla-
tions from foreign periodicals, the information con-
tained in which would otherwise be inaccessible. By
taking the ScIENTIFIC AMERICAN and SUPPLEMENT the
subscriber receives the benefit of a reduction in the
subscription price.
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EUROPEAN SALE OF PUPIN’'S TELEPHONE PATENTS.

It is said that Prof. Michael Pupin has sold the
European patent rights of his invention for the trans-
mission of telephone messages over long cables to
the firm of Siemens & Halske of Berlin. Whether
any reliance is to be placed upon the report that he
received a half million dollars from the firm for the
exclusive European rights cannot be ascertained. No
doubt the patents were bought for a large sum.
Pupin’s system has been exhaustively described in
the columns of the SCIENTIFIC AMERICAN. The report
made to the firm by its engineer states:

“The experimental tests demonstrate that the inser-
tion of inductance coils into long distance telephonic
conductors, in accordance with Pupin’s invention, en-
ables us to obtain in practice the enormous effects
required, and that long distance telephony actually
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en.ers into a new area of development. The problem
of transatlantic telephony has become through this
invention a possibility, even if the cost of a suitable
submarine cable might still be too high and the tech-
nical difficulties accompanying the manufacture and
laying of a submarine cable with coils in great sub-
marine depths might be considered as exceptionally
serious.

“The manufacture and laying of Pupin’s cables in
the less considerable depths of the Mediterranean,
the North Sea and the Baltic offer no difficulty
whatever, so that there is nothing in the way of estab-
lishing direct telephonic communication between Ber-
lin-London, Berlin-Copenhagen-Stockholm, ete.”

SCIENCE NOTES.

Some two years ago, while tending the roots of the
vines in a vineyard at Attenburg, Lower Austria, a
gardener unearthed the lower jaws and upper molars
of a gigantic animal, presumably a rhinoceros, which
were taken to the high school at Vienna for further in-
vestigation. Prof. Toula closely examined the relics,
and recognized from the structure of the teeth that the
remains were not those of the ordinary wooly rhinoce-
ros. He immediately repaired to the vineyard, where
he continued excavations at the point where the skull
was disinterred, and discovered practically the whole
of the skeleton of this interesting animal, which has
now been mounted. Although a portion of the skull
is missing, there is sufficient to show that the beast
was of the two-horned species found in Sumatra. The
breccia where the skeleton was found is of the Pleisto-
cene age. It also contained the remainds of a goat.

Prof. A. L. Rotch, of the Blue Hill Meteorological
Observatory, intends to explore the upper regions of
the air above the equator by means of kites and bal-
loons sent up from ocean steamers. In this manner
Prof. Rotch hopes to study the overlying and anti-
trade winds and to make a map of their course. It is
only on the peak of Teneriffe that the anti-trade winds
can be observed the whole year. Their mean lower
limit is at the height of 9,000 feet, and their height ‘is
greater in summer than in winter. In October this
altitude sinks to 6,000 feet. We know that the anti-
trade exists over the trades, at least in the North
Atlantic and at the Sandwich Islands, but no one has
found this upper current in Central America or in
Ecuador, while the smoke of the highest volcanoes
around Quito constantly indicates a strong wind from
the east. It remains to be seen whether kites or bal-
loons sent up from ocean-going steamers will add
something to our very limited knowledge of the anti-
trades.

At the recent annual congress of the Swiss Society
of Natural Sciences, held at Berne, a new and interest-
ing theory as to the origin of the appearance of the
higher atmosphere, which is popularly styled as the
“blue sky,” was advanced by M. Spring, a well-known
scientist of Liege. Hitherto the azure tint has been
supposed to be due to the refraction of light upon
minute corpuscles disseminated in the air. M. Spring,
however, has conceived a new explanation of the phe-
nomenon. He has carried out a number of experi-
ments with luminous rays under almost all conceiv-
able conditions, injecting them into agitated solutions,
and into a glass tube, containing pseude solutions
such as chloride of aluminium of absolute limpidity;
but although he could obtain red, yellow, violet, etc.,
under no circumstances could he obtain blue, until
by the use of electricity he secured a perfectly pure
atmosphere in which blue was clearly discernible. M.
Spring therefore concludes that the blue of the sky
is purely electrical in origin, and is an essential qual-
ity of the air.

Mr. Oscar Neumann, the well-known explorer, has
delivered a lecture before the Royal Geographical Soci-
ety of Great Britain dealing with his journey from the
Somali coast to the Soudan through southern Abyssinia.
He was accompanied on the expedition by Baron Von
Erlanger and Dr. Ellenbeck. The journey was of great
scientific value. The party discovered several fossils
of Upper Jurassic strata (north of the Wabi), and still
more that of cretaceous strata in the Gillet Mountains.
They found that the belt of country from Abulkasim
and Abu Nas to the Blue Nile, and the headstreams of
the Sobat, consists for the most part of tertiary vol-
canic rocks, the date of the formation of the rift valley
—formerly occupied in its northern parts by a great
lake basin, as is shown by mollusks found on the Suh-
suk River—belonging also probably to the tertiary pe-
riod. Between Zeila and Addis Abbeba Dr. Ellenbeck
made a collection of some 2,500 botanic specimens, and
after separating from the rest of the party Mr. Neu-
mann obtained some 200 plants. The zoological collec-
tions are the largest that have ever come to Europe
from Africa at one time. Mr. Neumann’s collection in-
cludes 1,000 specimens of mammals, 1,300 of birds,
30,000 of insects, 2,000 mollusca, besides reptiles, fishes,
etc. Twelve new mammals and ten birds were dis-
covered.
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Care of Automobile Tires.

Some automobilists complain of continual ill luck
with tires, while their friends, using the same makes,
will have practically no trouble. The apparent discrep-
ancy is not due to any difference in the quality of the
tires, but to the amount of care which they receive.
The average motor car driver or mechanic will too
often attend to
every part of the

Scientific American

tanks are filled, and the railroad surgeons—who live
in the vicinity of the statipns—are called by tele-
phone.

Even the fast limited trains must give way to the
surgeons, and are sidetracked in order that the am-
bulance may speed to the scene of the accident.

The admirable system which has been devised ren-
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success in Denmark, so much so, that twenty ferry
steamers are now in operation. The vessels are about
300 feet long—approximately the same size as the new
turbine steamers now under construction for the Dover-
Calais route—and are very similar in design to the
ordinary screw steamer except so far as concerns the
internal arrangements, where provision is made for

the accommoda-

vehicle but the
tires. These he
will neglect to
keep thoroughly
inflated, and per-
fectly clean, so
that mud gets in
between the tire
and the rim and
dries there. This
rusts the rim and

crowds the tire,
while if not kept
inflated the tire
becomes rim worn
and the rim is in-
jured by striking
stones and other
obstructions. An
official of one of
the tire manufac-
turing companies
is responsible for
the statement that
if several well-
known automobil-
ists should pur-
chase tires of the
same make for
identical vehicles,
he could foretell
almost exactly how long each set would last, on ac-
count of his knowledge of the care which the respect-
ive cars would receive.—N. Y. Times.
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A GERMAN AMBULANCE TRAIN

Although it is impossible altogether to prevent rail-
way accidents, it seems at least that something can be
done to relieve the sufterings of those who have been
injured. Both in America and in Germany, ambulance
trains are now in use, which are kept ever ready to be
sent out for the purpose of affording speedy relief to
the maimed.

The ambulance train of which we present illustra-
tions may well be considered a typical example of
what has been done abroad. The train, so far as its
narrow limits permit, is as admirably equipped as any
modern hospital; its operating-room is fitted up with
an operating table, with all the necessary appliances of
antiseptic surgery. The ward of this hospital on wheels
has eight removable beds, which can be used as litters

INTERIOR OF HOSPITAL CAR.

if need be.
the ward.

Every German railroad line has a certain number of
these ambulance trains, the road being divided into
sections and a train assigned to each. Trains are al-
ways sidetracked at a station, ready to be sent out.
As soon as news of an accident is received, the water

Reclining-chairs complete the furniture of

A GERMAN AMBULANCE TRAIN.

ders it possible for the surgeons to reach the injured
within half an hour after they have been informed of
the accident.

An interesting project for the purpose of facilitat-
ing and developing communication between England
and the Continent of Europe is in contemplation. The
scheme is to substitute a service of ferries, such as
are used in Denmark, in lieu of the present steamboat
service between Dover and Calais. The distance from
the former to the latter port is 21 miles; and although
the sea is at times very rough, owing to the meeting
of the waters of the North Sea and the English Chan-
nel, it is not more so than the Danish waters where
the ferries ply, notably between Malmoé and Copen-
hagen, a distance of 16 miles. A commission, com-
posed of English and French engineers, has been in-
vestigating the Danish systems and their ferries, and
it-is stated that one of the Danish boats is to be loaned
for the purpose of experiment beiween Dover and

tion of a complete
' train of railroad
cars. There are
two new boats in
course of con-
struction for the
Danish ferry
service, which are
to have a speed
of 18 Kknots per
hour, so that they
compare very fa-
vorably on this
point with the
orthodox steam-
ships. If the ex-
periment with
the Danish ferry
steamers proves
successful be-
tween Dover and
Calais, the ferry
steamers for this
route will in all
probability be
equipped with
steam turbines.

So much is said
nowadays on both
sides of the At-
lantic about the
decadence of British shipping, that the recent re-
turns for 1901 issued by the British Board of Trade
are interesting reading. According to this gov-
ernment return, British shipping trade with this
country last year aggregated 14,426,108 tons, of which
12,626,874 tons were British bottoms and only 479,464
tons American. The whole foreign trade of the United
States was represented by a tonnage of 49,680,318, of
which 54.4 per cent was British and only 16.1 per cent
United States. British shipping on the register was
9,608,420 tons, while the tonnage of this country reg-
istered for over-sea trade was 889,129, but there was,
in addition, 4,635,089 tons employed upon the rivers,
lakes and coasts. The British advantage was stiil
greater if steam tonnage only be considered, 7,617,793
tons for Great Britain, against 2,920,953 tons for the
United States. Moreover, the United Kingdom added
773,017 tons to the register, while the United States
added only 483,489 tons. The American increase, how-
ever, has doubled during the past four years. Further-

Calais, to determine if a similar scheme is feasible at
this point. The object of such a system would be to
run the trains on and off the ferries at the landing
stage onto the railroad tracks, thus dispensing with
the necessity of embarking and disembarking, by which
means great economy in time and trouble would be
effected. This system of ferrying has proved a great
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OPERATING TABLE.

more, Great Britain built 207,452 tons for foreigners;
the United States built only 14,567 tons.

The new power plant on the American side of the
Saulte Ste. Marie is rapidly progressing. It will be
much larger in every particular than the plant on the
Canadian side.
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MACHINE FOR REMOVING AND DISPOSING OF SNOW.

While the problem of expeditiously removing snow
from our city streets without seriously interfering
with traffic is apparent to all, we venture to state
that few people realize the seriousness of another
problem which confronts the Street-cleaning Depart-
ment, namely, the disposal of snow thus accumulated.
A fall of but a few inches

Scientific American

ple method of demonstrating the phenomenon of cur-
rent rotation round a magnetic pole. The apparatus
is constructed from easily procurable materials, and
has the advantage of comprising within itself the
voltaic combination for producing the necessary
electric current. A plate of carbon from an old dry
battery, and a permanent bar magnet of quarter-inch
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lower end and soldered fast. To insure the perfect
flow of the wax about the bases of carbon and magnet
the operation of pouring should be¢ done with the tum-
bler standing in a bath of hot water. A strip of
sheet zinc one-fourth of an inch wide, shaped like an
inverted U, with its two parallel legs about eleven-
sixteenths of an inch apart has soldered in the middle
of its bend a stiff sewing

amounts to an astonishing
figure when multiplied by
the street area of a large
city, and the snow gathered
must often be carted im-
mense distances before a
dumping ground of sufficient
capacity can be reached.

An improved method of
surmounting these difficul-
ties is afforded by the ma-
chine illustrated herewith,
which is designed to scrape
up the snow from the pave- :
ment and at the same time
reduce it to water which
flows off into the sewers.
To this end the machine
comprises a furnace or
heater of peculiar shape
mounted to swing between
the side rails of the frame.
The forward portion of this
heater is inclined downward
and terminates in a shoe or
scraper adapted to scrape up
the snow as the shoe is
drawn along. The shoe may
be raised, when desired to
prevent it from engaging
with the ground, by means
of a lever adjacent to the
driver’s seat and having
suitable connection with the
forward end of the furnace.

needle, its point extending
downward about three-
fourths of an inch and
turning freely in a small
indentation made in the
end of the magnet before
tempering. To insure good
electrical contact here the
needle sets in a small mer-
cury cup formed with a
short piece of rubber tub-
ing on the magnet’s upper
end, care being taken to
have the latter and the
pivot point Dbright and
clean, Bichromate battery
fluid is now poured into the
tumbler until its surface
reaches a little more than
midway between the mag-
net’s two poles, immersing
the ends of the zinc to a
depth of about an inch, the
fluid being prevented from
touching the magnet by a
covering of snugly fitting
rubber tubing extending
well down into the wax.
It is evident that the ar-
rangement forms a galvanic
cell with a part of its
closed circuit (the zinc)
freely movable. As the
poised strip with its cur-
rent is well within the

The smokestacks shown
communicate with the for-
ward end of the furnace,
and a forced draft is provided by means of blowers
having pipes leading to the ashpit. The snow scraped
up onto the shoe is carried along the inclined sur-
face of the furnace by an endless conveyer, and com-
ing thus in contact with the heated surface is im-
mediately melted. The endless conveyers and blow-
ers are operated by chain and sprocket connections
with the rear wheels of the machine. Above the con-
veyer is a coal bin from which a chute leads rear-
ward and is inclined downward, so that the coal may
pass to the rear platform when the fireman opens
the gate at the end of the shoe. Mr. Jacob Mandrey,
of Wakefield, N. Y., is the inventor of this machine.

ELECTRO-MAGNETIC ROTATIONS.
BY HOWARD B. DAILEY.

There is nothing that so adds to the fascination of
the study of physical science as an easily tried experi-
ment. Those presented here, illustrating some of
the rotational features of electro-magnetism, besides
being of great historic interest, are of special value
as aids in elementary study in that department ot
electro-dynamics dealing with the singuiar natural
tendency of electric currents to move across the lines
of force of a magnetic field. In 1821 in a series of
brilliant experiments in which the illustrious Fara-
day showed the rotation
of a current-bearing con-
ductor round a magnetic
pole, with its antithesis,
the movement of a magnet
round an electrical cur-
rent, occurred the first
utilization of this curious
physical principle for the
accomplishment of rotary
mechanical motion; and
in the Dbeautifully in-
genious forms of illustra-
tive apparatus employed
by him are to be recog-
nized the earliest true ex-
amples of electric motors
known—the embryonic
prototypes of that most
valuable and indispens-
able of mechanical appli-
ances, the perfected mod-
ern motor, whose present
universal adaptation to the
countless uses of the me-
chanic arts testifies to the
immense importance of
this great contribution to
electrical science. The
first figure shows a sim-
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Fig. 1.—SIMPLE ELECTRO-
MAGNETIC ROTATOR.

MACHINE FOR MELTING AND REMOVING SNOW.

round steel eight inches high are wired into electrical
communication at their lower ends, and placed with-
in a tall glass tumbler, the magnet upright in the
center, and the carbon against the side of the glass,
both being fixed in position with paraffine melted
and poured into a depth sufficient to entirely cover
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Fig 4—ROTATION OF CURRENT-BEARING CONDUCT-
ORS AROUND A MAGNETIC POLE.

all the metallic connection. To give the magnet a
firm anchorage in the wax, a piece of sheet metal
about the size of an old-fashioned penny is drilled
through its middle and forced onto the magnet’s

influence of the magnet’s

upper pole, it sets up a

vigorous rotation about it
in a direction depending upon which pole is
uppermost. By using a larger containing vessel and
two magnets with opposite poles above the fiuid,
both right and left handed rotations can be shown
at once. After some hours running the ends of the
zinc will have been eaten off by the acid; if, then,
the instrument be desired for further use, new ends
having some length so that they can be pushed down
as they waste away may be bound on with small rub-
ber bands.

To one having knowledge of the general signifi-
cance of the term ‘“Lines of Force,” and of the
methods of demonstrating their existence and action,
the rationale of this class of phenomena is not diffi-
cult. In the diagram, A (Fig. 4), we may regard
m and w as indicating respectively transverse sec-
tions of a bar magnet near one of its poles, and of a
conducting wire with axis parallel with that of the
magnet, the radial-arrow-directed lines representing
the normal symmetrical arrangement of the lines of
force in the magnetic field, when uninfluenced by the
existence of any current in w. If, however, we start
a flow of electricity through w, the conductor becomes
the center of a system of lines of its own, which,
however, unlike those of the magnet, arrange them-
selves in concentric circles surrounding the conductor
throughout its whole
length, these having
either a right or left-
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Fig. 2. —REVERSIBLE ROTATOR.
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Fig. 3.—ELECTRIC ROTATOR WITH
FLOATING MAGNET.

handed directional sense,
according as the current
passes up or down in the
wire. They are shown
right-handed in B which
represents in a general
way the distorted condi-
tion of the field which
their presence induces.
In obedience to Faraday’s
well-known laws of elec-
tro-dynamic action by

which lines running in
like directions mutually
repel, while those having

contrary directional paths
attract, and where near
enough together tend to
merge into one another,
we find the magnet’s lines
at the left of w bending
away and avoiding the
wire, because of the sim-
ilar direction of its own
circvlar lines on that side,
as shown by the arrow
points. At the right,
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however, the two systems of lines are running in
opposite directions, resulting in mutual attraction,
with the coalescenee of those of the two sets of lines
lying nearest together. Since the magnet’s displaced
lines are endowed with a sort of elastic tendency to
restore themselves to their normal position, those at
the left must tend to push, and those at the right to
pull the conductor round in the direction of a. On
reversing the magnet’s poles rotation to the left oc-
curs. The reason is easily understood when we re-
member that lines of force emerging from one pole
of a straight magnet, after a curved passage through
surrounding space, re-enter the magnet at its opposite
end; hence, if we would indicate m with poles re-
versed, the arrow-heads on its lines should all point
inward, giving a condition exactly the opposite of
that illustrated, w being now driven to the left. Or,
again, left-handed rotation ensues on simply reversing
the current in 720 (which would be indicated by re-
versed arrow-heads on the circles), thus again revers-
ing the directional relation between the two systems
of lines. To Dr. Silvanus P. Thompson we are in-
debted for some striking experimental verifications of
the established theories of these phenomena, his
beautiful graphic demonstrations obtained by the iron
filings method of electro-dynamic observation being of
great educational value. *

A neat rotator, convenient for permanent laboratory
or lecture table use, is shown in Fig. 2. In this
instrument a round magnet of three-eighths-inch
steel, eight inches high, carrying at its middle -a
metallic mercury cup, supports a revolving rect-
angularly shaped brass wire frame which turns on a
mercury-surrounded needle point as in the preceding
experiment, the needle being steadied at its upper end
in a bearing in the extremity of a horizontal arm at
the top of a suitable supporting standard. The open
lower end of the frame terminates in two fine points
that just graze the surface of the mercury in the lower
cup. To prevent the mercury from touching the cup
or that part of the magnet within it, the latter are
covered thickly with shellac or paraffine. By a wire
passing through a small vulcanite bushing in the
side of the cup, the mercury is electrically connected
with one of the binding posts on the base, the other
post being wired directly to the base of the magnet.
By changing in the posts the wires from the single
cell of dry battery which runs the apparatus the
effect of current reversals can be conveniently studied.

The rotation of a magnetic pole round an electric
current is easily exhibited with the simple arrange-
ment illustrated in Fig. 3. A pair of arc light car-
bons nine inches long fixed in paraffine within an ordi-
nary tumbler are joined at their tops with a copper
wire from which hangs by a hooked conducting rod
a short piece of round Leclanché battery zinc, three-
eighths of an inch in diameter. A four-inch length
of fine knitting needle strongly magnetized has upon
it a little nearer one end than the other a cylindrical
cork float half an inch in diameter, its length made
as short as is consistent with an ability to support the
needle with its upper end about seven-eighths of an
inch above the bichromate solution which fills the
glass. The zinc, which should not be over an inch in
length, should be brought as near as possible to the
surface of the liquid without touching the lower end
of the cork when the latter and the zinc hanger are
in contact, the important object being to get as much
vertical distance as possible between the lower ends
of zinc and magnets. The =zinc hanger, down to
where it joins the zinc, and the needle with its float
are protected from chemical action by being dipped
for an instant in melted beeswax. When placed in
the tumbler near the central wire the magnet is
attracted to it and swims round it continuously in a
direction determined by the polarity of the magnet’s
upper end. Two needles oppositely magnetized can
thus be used to show right and left-hand rotations.
As the cork must roll against the wire in its orbital
movement, it should be made as smooth and truly
cylindrical as possible.
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The Scientific American in a Kipling Story.

There is nothing so inspiring to an American
abroad, particularly if he be living in some neglected
corner of the earth, as the sight of a fellow country-
man, or even some American-made article bringing
with it vivid recollections of the dear old country and
the former happy days. Such a scene is cleverly pre-
sented by Rudyard Kipling in “The Captive,” which
appeared in a recent number of -Collier’'s Weekly.
In this story we are gratified to find that the objeét
which brings cheer to the heart of a lonely and un-
fortunate American is a copy of the SCIENTIFIC AMERI-
CAN. The character represented is an inventor who,
in order to exhibit and test his new patent automatic
field gun, has taken part in the Boer war. Unluckily
being on the losing side, he is taken captive by the

*For an interesting review of Dr Thompson’s experiments with
numerouns photogranhic illustrations of iron filings *‘ autographs*® of the
lines of torce, showing their behavior under a great variety of conditions,
thereader is referred to SCIENTIFIC AMERICAN SUPPLEMENT No. 161,

Scientific American

British, and is found by a visitor in one of the
prison camps. Uncommunicative at first, the Ameri-
can immediately breaks his reserve upon hearing the
rattle of a newspaper wrapper. His excitement grows
when he observes the New York postmark and sees
that it is the—“Yes! The ScIENTIFIC AMERICAN. Oh,
it’s good! Can I keep it? I thank you, I thank you.”

Fiction though this be, the fact of the matter is
that the ScIENTIFIC AMERICAN brings cheer to Ameri-
can hearts in every quarter of the globe, keeping our
countrymen, the world over, in touch with the ad-
vances in practical science for which America is justly
famous.

et
Foot and Mouth Disease.
BY R. L. ADAMS.

The disease which has broken out in Massachusetts,
especially in the vicinity of Boston, known as the
foot and mouth disease (Epizootic Aphtha), is not
new to this country. Thirty years ago it caused con-
siderable havoc in Massachusetts, New York, and
Connecticut, as well as in Canada. It was finally
suppressed and exterminated, at a cost of $3,000, and
until a few weeks ago not a single case had been
reported in the United States since.

The germs which spread the disease in this last
case—first found in Brighton Stock Yards, Brighton,
Mass.,, a few weeks since—may have been brought
over from Scotland fens, or some districts of France,
or from some foreign country where the disease is
prevalent, on some traveler’s clothes who had visited
one of these places and inspected the live stock,
or on the straw or, hay packed around articles im-
ported from them. The second herd found with the
disease was in Dedham, Mass.,, and the herd here
had contraeted.the disease from a cow bought at an
auction in Concord. The cow proved to be lame, and
so it was sent back, but too late to prevent the intro-
duction of the disease and its spreading to the herd.

From these places the disease spread rapidly to other:

places, and there
further.

The disease is propagated by germs and is highly
contagious. Persons can carry the germs on their
clothing or shoes, dogs can transport them, and they
can be taken into the systems of a healthy herd
which passes over the same road that a sick animal
passed over a few hours previous. Cattle are not the
only animals subject to it, for it is contracted by
sheep, swine, horses, poultry, and sometimes by man.
In the latter it comes from drinking the milk or eat-
ing the flesh of infected animals, and sometimes
by coming in contact with the sores; for instance,
the hands coming in contact with the sores on the
teats, while milking. The disease has the nature of
an eruptive fever, which is easily recognized by the
symptoms, consisting of a higher temperature in the
mouth, bleeding teats, an erect coat, loss of appetite,
and the secretion of “ropy” saliva. Little blisters,
about one-half inch in diameter, form in the mouth
and various other parts of the body, as on the teats.
The animal drivels, and in walking around treads
on this saliva, in which the virus obtained foothold
when the blisters broke, and gets the sores in his
hoofs. ‘The irritation caused by the sores causes the
animal to lie down, so that he gets the sores on vari-
ous other parts of his body. In two or three
days the blisters grow ripe, break, and discharge their
contents. If a number of these occur in one place,
it makes a raw spot and is very irritating. The disease
runs its course in ten or fifteen days, and the animal
gets well in the majority of cases, although it some-
times proves fatal.

As the germs are carried only on solid matter, no
persons are allowed near infected places; and if
caught are liable to arrest. Fifty thousand dollars
has been appropriated to exterminate the disease.
and with such competent men as we have in charge,
it. will probably be stamped out in a few weeks. Iso-
lated herds will probably be bought and killed, while
communities infected with it will be quarantined and
traffic stopped. At present Portland is the only ex-
porting place in New England doing business, for
Maine and Connecticut are the only States in New
England free from the discase.

is danger of its spreading still
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With the breaking of a bottle of champagne over the
shore end, the landing of the Pacific cable was cele-
brated on December 14. The landing and splicing ot
the cable which is to connect the mainland with
Honolulu was effected without accident, and was wit-
nessed by about 40,000 persons. The work of hauling
in the cable was done so expeditiously that the offi-
cials arrived on the beach only two minutes before
the cable. When the splicing was completed late in
the afternoon, horses were hitched to the end, and
the cable was hauled through a conduit- to the cable
station. At the same time a steamer put owt to sea
five miles, and anchored the cable with balloon buoys;
the end was then taken up by a cable steamer and
taken aboard. The splicing to the main body was
completed during the night.
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How to Waterproof Boots at Home,
To the Editor of the SCIENTIFIC AMERICAN:

For the benefit of the readers of your valuable
paper who are like myself obliged to do outdoor work
during all seasons of the year, and particularly during
the winter, when footwear, absolutely waterproof, is
of the greatest importance to ward off colds, etc., I
have for the last five years used successfully a dress-
ing for leather boots and shoes, composed of oil and
India rubber, keeping out moisture and uninjurious
to the leather applied, leaving same soft. and
pliable. To prepare same, heat in an iron vessel
either fish oil, castor oil, or even tallow to about 250
deg. F., then add, cut into small pieces, vulcanized or
raw India rubber, about 1-5 of the weight of the oil,
gradually stirring the same with a wooden spatula
until the rubber is completely dissolved in the oil;
lastly, add to give it color a small amount of printer’s
ink. Pour into a suitable vessel and let cool. One
or two applications of this are sufficient to thorough-
ly waterproof a pair of boots or shoes for a season.
Boots or shoes thus dressed will take common shoe
blacking with the greatest facility.

CHARLES F. MILLER.

Kansas City, Mo., November 5, 1902.
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The Keosauqua, Iowa, Water Power.
To the Editor of the SCIENTIFIC AMERICAN:

In the revival of the use of water power, which is
now used almost exclusively where it can be pro-
cured for the manufacture of electricity for commer-
cial purposes, all available water power should be
located. There is an undeveloped water power of no
mean importance at Keosauqua, Van Buren Coun-
ty, Iowa, forty-five miles above Keokuk at the
great bend in the Des Moines River, which at that
point is seven hundred feet wide, and in the lowest
stage of water at the rapids is five hundred feet
wide, with an average depth of sixteen inches,
and at the time of extreme high water the river
rises only eighteen feet above low-water mark.
It is twelve miles around the bend, and the natural
fall is thirty feet. The water power can be developed
by building a ten-foot dam across the river at the be-
ginning of the bend, and cutting a canal across the
bend for a distance of a little less than two miles, the
deepest cutting of which would be sixty-five feet, and
the average cutting. would be thirty-five feet for the
entire distance, which would give a fall of forty feet.

This water power has been surveyed by competent
engineers, and would have been developed betore this,
but, for local causes, which are now entirely removed.

The natural conditions are favorable for the use of
water power, and there is plenty of stone of a su-
perior quality.

There is no question but what the entire power can
be utilized as soon as developed, as there are a num-
ber of manufacturing concerns who are now using
steam. Besides, the people of Iowa are just beginning
to build interurban electric railway lines, and can
use this power by transmission.

W. A. DUCKWORTH.

Keosauqua, Iowa, October 18, 1902.
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The Use of Eyeglasses in Schoolrooms.
To the Editor of the ScruNTIFIC AMERICAN:

If one is familiar with the work of school children,
stenographers, bookkeepers and copyists, he cannot
fail to notice that a large proportion. of these are
wearing glasses before their time. Excessive use of
eyes in ill-lighted rooms or in artificial light, is partly
responsibie for this, but another cause seems to be
generally overlooked, namely, the horizontal position
of the books and papers they use. In such position,
nothing is in focus, and there is a constant strain of
the eyes, in the oblique view they get of printed or
written page.

The remedy is simple and obvious. Books and
papers should be supported in front of the user. Mu-
sicians understand this, and support their music on
a music rack to the relief of the eyes and shoulders.
When others adopt this plan, oculists will still have
enough to tax their best skill and effort, but many
will defer the use of glasses to mature age.

JOSEPH DANA BARTLETT.

Burlington, Vt.
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Marconi Cape Cod Towers.

On the bluff back of Cape Cod, four 250-foot towers
have been built for Marconi. The work of construc-
tion has been going on for about ten months. The
arrival of Marconi at Cape Cod will doubtless: mark
the beginning of noteworthy experiments. The action
of the Italian government in sending the “Carlo Al-
berto” to Venezuela places Marconi in a most awkward
position. He had intended to carry on off-shore experi-
ments in the ship. Now he must abandon work for
the time being at least.
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THOMAS ALVA EDISON.

With the commercial introduction of a radically new
type of storage battery, public attention is again drawn
to the man who has done more than any other in our
time to apply electricity to the needs of every-day life.
There-is not an electrical instrument, or an electrical
process now in use, but bears the mark of some great
change wrought by the most ingenious of Americans.

Some brief account of Thomas A. Edison, as an in-
ventor and as a man, may not be without interest to
the readers of a journal, many of whom are them-
selves inventors. To those who believe that Edison’s
work is the product of an inspiration given by nature
to but few, the story of the manner in which he
achieves success will seem shockingly unromantic. In
the genius who works by inspiration Edison has no
great faith. “Genius is two per cent inspiration and
ninety-eight per cent perspiration,” is the incisive, epi-
grammatic answer he once gave to a man who thought
that a genius worked only when the spirit moved him.
Yet it must not be supposed that Edison is deficient in
imagination. Every great inventor must have some-
thing of the poet in him; for without a most lively
fancy, he could never see the possibilities of his own
creaticn.

If the limits of this article permitted a discussion
of Edison’s numerous inventions, the characteristic of
commercial utility would be found common to them
all. Not being given to scientific rhapsodies, Edison
does not concern himself with what may be of service
a century hence; he confines himself rigorously to the
needs of the present.

Knowing full well that he is probably not the first
who has set for himself the task in the performance of
which he is engaged, he reads all that is pertinent to
his subject in the vast library which forms an im-
portant adjunct of his laboratory. Not content .with
the ‘information gathered from his own shelves, his
literary agent is ordered to send him more. If one
were to examine a certain revolving bookcase in Edi-
son’s study at home, one could foretell what electrical
problem is soon to be solved in the Orange laboratory;
for in that case are always contained the volumes
which interest him most at the time.

After a thorough review of his subject, Edison be-
gins laboratory work—an expert keeniy alive to the
failures of his predecessors, careful to avoid useless
repetitions of old experiments. It is now that the two
per cent inspiration gained by exhaustive reading, and
the ninety-eight per cent perspiration which he is
ready to expend, are applied. Experiments are made;
noet a few, but hundreds and even thousands. Model
after model is built. Failure upon failure is met with,
until further effort seems hopeless. Undismayed, Edi-
son performs more experiments, builds more models.
Failure spurs him on. At last an experiment is per-
formed or a model made which gives faint encourage:
ment. So far from being elated, he regards the promis-
ing result with great suspicion. The failures have been
too many; the apparent success after all may be due
to an accidental combination of circumstances that may
never occur again. Only after the partial triumph has

been confirmed by many trials does complete assurance

come.

If ever an Edison invention was a product of infinite
pains and unflagging pertinacity, it was the electric
incandescent lamp. He had read all that could be read
of the labors of others to provide a more efficient light.
He knew of Starr’s work in England and of Draper’s
in New York with the platinum wire. He had studied
what Despretz had done with sticks of incandescent
carbon contaired in a glass globe exhausted of air and
filled with nitrogen. He knew all that was worth
knowing of illumination by means of incandescent
carbon inclosed in a vacuum. Then he set his wits at
work to find out why everyone had failed. Early in
the spring of 1877 he began to experiment. First he
thought that a carbon filament might be made out of
cotton thread. Five hours were spent in carbonizing
a thread. The frail black filament obtained crumbled
at the touch. Attempt after attempt proved hopeless.
At last a carbonized thread was rescued intact from
the furnace; and that, as bad luck would have it, broke
in the mounting. For days no further progress was
made. He locked himself and his assistants in his
laboratory, vowing that neither he nor they should
open its doors until he had produced an operative in-
candescent lamp. After repeated mishaps and in-
cessant testing, a lamp was completed which
burned for days before its light expired. .Then, and
not until then, did he and his laboratory assistants
rest. Every imaginable substante was now tried in the
effort to devise a perfect filament—iridium, platinum
and all the metals, threads rubbed with coal tar, plum-
bago, South American fibers, monkey:bast fiber, Manila
hemp, ocouth American bast, whitewood, palm leaf,
paper of all kinds, jute, cardboard, bamboo, and a host
of other substances. After thousands of tissues and
threads had been tried, it was finally determined that
vegetable fibers produced the best filaments.

He had now to determine what vegetable fiber best
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suited his purpose. A man was dispatched to China
and Japan with orders to test the native bamboos. An-
other explored the Amazon for fibers, suffering untold
hardships and tasting no meat for a hundred and sixteen
days. A third was sent around the world, with instruc-
tions to search Ceylon in particular, from the north to
the south and from the east to the west. The whole
globe was scoured. Finally the explorers brought
back some eighty varieties of bamboo and three
thousand specimens of vegetable fibers. Of all these,
only three or four were found available.

Trial after trial was made to determine what
shape of bulb should be adopted; what particular
quality of glass should be used; what was the most
effective way of exhausting the air, and what was the
simplest method of sealing the bulb. And even after
these tasks had been performed, it was necessary to
devise a means of generating a current of the proper
character.

In all this there is no guessing, no trusting to luck.
Edison knows exactly what he wishes to accomplish,
and how his end is to be attained. Absolute certainty
of purpose and of method saves him from frittering
away his time in useless experimentation. Chance has
given perhaps an occasional idea, but it has not light-
ened his work. A device, whose invention he himself
has attributed to accident, is the phonograph. He had
taken out a patent on a telegraph repeater, in which a
chisel-shaped stylus indented a sheet of paper curled
around a cylinder. These indented marks were to be
used in retransmitting the recorded message. “While
singing into the mouthpiece of a telephone, the vibra-
tions of the voice sent the fine metal point. into my fin-
ger,” he tells us. “That set me to thinking. If I could
record the movements of the point and send it over the

‘same surface afterward, I saw no reason why the thing

would not talk. I tried the experiment first on a strip
of telegraph paper. I shouted ‘Hello! hello!” into the
mouthpiece, ran the paper back over the steel point,
and heard a faint ‘Hello! hello!” in return.” Then
he decided to make a talking-machine. The men in
the laboratory laughed at him. In the end he proved
that he was right.

When the first operative phonograph was completed,
Edison packed up his instrument and came to the office
of the ScIENTIFIC AMERICAN. Without ceremony he
placed the machine on the Editor’s desk and turned the
crank. The machine introduced itself. “Good morn-
ing,” it said. “How do you do? How do you like the
phonograph?’ And thus it happened that the Editors
of the SCIENTIFIC AMERICAN constituted the first public
audience that ever listened to the phonograph.

The story of the incandescent lamp is repeated in
Edison’s invention of a method of electro-magneti-
cally concentrating ores. The system has been so fully
described in these columns that a detailed description
is hardly necessary.

About the latter part of 1897 Edison devoted his ex-
clusive attention to the invention of a new storage
battery, on which problem he had been engaged for
some five years. For over a year he worked harder
than a day-laborér. He was at his laboratory at halt-
past seven in the morning. His luncheon was sent to
him. In the evening he left for dinner, but returned
at eight. At half-past eleven at night his carriage
called for him; but often the coachman had to wait for
three or four hours until the inventor came out of his
laboratory. Yet despite all this labor, no apparent
progress was made for months.

‘When vacation time comes, and with it a chance to
leave his laboratory, Edison plays just as he works,
with his whole heart and soul. He will hear nothing
of business. Science is thrown to the winds. Letters
sent to him from the works are utterly disregarded.
Only a telegram of the most imperative nature will
command his attention. And so it is with the little
relaxation which he permits himself during his work.
His hours of rest are few; yet his short sleep is
sounder and more refreshing than that of many whose
enterprises are of less pith and:- moment.

Of Edison’s personzality much 'might be written.
When you meet him for the first time, you feel im-
mediately at your ease—he is so unaffected and cordial.
Then, if you are a newspaper man, you begin to study
him out of the tail-of your eye. He is neither tall nor
short, stout nor thin. His white hair makes him seem
older than he really is; he is only fifty-six. His face
is clean shaven—the mouth firm, the chin strong. In
his dress he is careless to a degree. If you are for-
tunate enough to have him pilot you through his labor-
atory, you will find-it no easy matter to keep up with
his quick step. He is nervously active; everything he
does is done quickly, yet not hastily. He explains
things tersely and clearly. You talk to him; you
notice that he is somewhat deaf, and you wonder why
this man of all men, should not resort to some inven-
tion that will enable him to hear better. But he looks
upon his deafness not as a misfortune. Eminent
specialists have told him that he can be cured; but he
has assured them that he prefers not to be treated,
arguing shrewdly that if he could hear the noises
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which have been so long muffled, he might find it more
difficult to concentrate his mind on his work.

Some day a patient Boswell will lovingly intersperse
in the chronicle of Edison’s life-work many a tale of
his delicate sense of humor. If there is one thing that
Edison loves, it is a rollicking story. Many a black
hour in the laboratory has been brightened for his
assistants by his keen wit and sparkling repartee. Oc-
sionally the outer world hears his scientific opinion
expressed in some playful sarcasm. When asked once
by a New York State official what was the best method
of electrocuting murderers, he gave vent to his deep-
rooted opposition to capital punishment in the banter-
ing retort, “Hire out your criminals as linemen to the
New York electric lighting companies.” Then he began
an exhaustive investigation which finally revealed the
quickest and most painless method of electrocution.
Every man in the laboratory who hears a good joke or
a clever remark feels it his duty to repeat it to the
“0Old Man,” as Edison is affectionately called in the
shops.

His laboratory and his plant are not so much a place
of business as a school of scientific invention, of which
he is the master. Indeed, he has ideas of business
which a Wall Street man might charitably call eccen-
tric. Nowadays his business affairs are conducted by
able men. But in the days when he built his first plant
at Newark,and when the actual workof keeping accounts
devolved partly on him, he conducted his financial
affairs in a picturesque, nonchalant way. ‘I kept only
pay-roll accounts, no others,” he assures us; “received
the bills, and generally gave notes in payment. The
first intimation that a note was due was the protest,
after which I had to hustle around and raise the
money. This saved the humbuggery of bookkeeping,
which I never understood. The arrangement, besides,
possessed the advantage of being cheaper, as the pro-
test fees were only one dollar and a half. Notwith-
standing this extraordinary method of doing business,
everyone was willing to accept the notes and my credit
was good.” The hours of work were just as erratic.
‘“We had no fixed hours, but the men, so far from ob-
jecting to the irregularity, often begged to return and
complete certain experiments, upon which they knew
my heart was especially set.”

Like all successful men, Edison has his enemies.
He has been accused of appropriating the work of
others as his own. There is a rumor abroad that he
employs a number of brilliant young men, whom he
pays handsomely to work out his ideas, and that it is
they who really ought to be credited with the invention
of many devices that bear his name. That he is depen-
dent to a certain extent upon the help of assistants is
undoubtedly true. Nature has given him but a single
pair of hands and a single head. In his laboratory
the help which he receives consists largely in the per-
formance of tasks too multifarious for a single man.
Something more than a bare idea to work with is given
to each man in the laboratory. He is told exactly how
the result desired is to be attained. In other words,
the men in the laboratory are intelligent human tools
in Edison’s hands. To him alone is due the inven-
tion of the many contrivances with which his name
will ever be associated.

et~ ——
The Current Supplement.

The current SuppLEMENT, No. 1408, opens with a
description of some electric freight locomotives. By
far the most important article in the number is the
first of a series of installments by the English corres-
pondent of the ScIENTIFIC AMERICAN on water-tube
boilers. The French revolutionists provided the
world with a decimal system of weights and measures,
but they were not farsighted enough to provide a
decimal system of time. The problem of extending
the decimal system to the measurement of time has
been taken up by M. De Sarrauton who has devised
a most ingenious decimal registering chronograph
described in the current SuppLEMENT. Mr. E. H. Fos-
ter tells much that is of value on superheated steam.
The Ionic volute has for centuries been an @sthetic
mystery to architects. How it was formed has never
been quite discovered. F. C. Penrose gives some in-
formation on the origin and construction of the volute.
Some types of French electrical elevators are de-
scribed in an article that will be found of interest to
engineers familiar only with American practice. An-
other electrical article of some importance is Mr. G.
Paul’s study of surface contact systems. ‘“Modern
Methods of Underground Wire Rope Haulage” forms
the subject of an entertaining article.

B ——

It has been unofficially stated that at the approach-
ing automobile show, to be held next month (Janu-
ary), the storage battery of Thomas A. Edison will
be shown in its completed form, and it will be an-
nounced that the device is ready to be placed on the
market commercially. Three machines equinped with
these batteries have been in daily operation on the
roads of New Jersey, around the Edison works, for
some time and one has done a century every day,
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SPECTRAL PHOTOGRAPHY.

BY THE LATE GEORGE M. HOPKINE,

Probably the oldest method of taking a spectral pho-
tograph is to expose the plate for a brief period, in the
camera, with a skeleton, or person in ghostly apparel,
some hideous monster, or even a large bunch of flow-
ers as a subject, afterward using the same plate again
in the camera, upon the subject to be taken, with the
spectral images, and then developing the whole plate,
at one operation.

Another method of producing spectral photographs
is to make a very thin positive image on glass, of the
same size as the plate to be used in producing the
spectral photograph, then placing the plate in the
holder, as usual, with the weak positive superposed,
and making the exposure through the positive, thereby
giving on the negative plate, along with the person, a
ghostly image of any prearranged subject. This is a
very good way of producing a ghost picture; but it is li-
able to detection if the same weak positive is used the
second time.

Another method of producing such images is to paint
in outline on the background the figure desired, by
using a solution of quinine sulphate. The image when
dry is invisible to the eye, but is capable of producing
an image on a sensitive plate.

In some recent experiments still another method ot
producing spectral pictures was discovered. This
method, together with a specimen, is illustrated in the
accompanying engravings. It consists in supporting a
mirror in front of the photographic lens, which is
smaller in diameter than the lens, so as to cause an
image of an object, at one side of and at right-angles
to the axis of the lens, to be reflected into the camera,
and produce an image simultaneously with the image
of a person or object, the same being formed by the
marginal rays, which’ pass to the photographic lens,
around the edges of the mirror. The mirror being
entirely out of focus does not appear on the photo-
graphic plate. By this very simple contrivance com-
bined images of various objects may be made upon
the same plate.

The amount of light reflected into the camera by
the mirror is regulated by the distance of the latter
from the lens, and the marginal rays which enter the
lens may be regulated by the diaphragm. The ap-
paratus required for this experiment is very
simple indeed. It consists simply of an apertured
plate, slipped over the lens, and clamped between
the lens and the collar. This plate is bent at right
angles, and the horizontal arm is slotted. In the
slot is placed a screw, having a shoulder which is
clamped against the plate by a milled nut. The
head of the screw is slotted, and provided wi'th a
clamping screw, for holding a downwardly project-
ing wire, to which is attached a small mirror by
means of beeswax. The wire should be provided
with a coat of dead black varnish, to prevent it
showing on the plate. The mirror should be varied
in size to suit the lens to which it is applied. In
the present case it consists of a silvered microscope
slide-cover 9% inch in diameter, and about 1-200
of an inch thick. Thin glass is used for this pur-
pose to avoid the forming of a double image of the
specter. The simplest way to silver the slide cover
is to scrape the amalgam from a small piece of looking-
glass, leaving a disk the size of the glass to be
silvered. By placing a minute drop of mercury
on the disk and allowing it to remain a few min-
utes the disk may be slid from the piece of look-
ing glass to the thin cover glass. If the transfer is
successful it is allowed to remain for a few hours and
then varnished with shellac varnish. If too much
mercury has been used, the surplus can be taken up
by means of a thin piece of tinfoil applied to the back
of the mirror, which is allowed to remain.

By a little practice in the adjustment of the mirror
and shutter, the proportionate amount of light
for the specter and for the subject may be regu-
lated. The object representing the specter is
mounted on black cloth, preferably black velvet,
so that no other object than the specter will be
represented by reflection.

A screen may be placed between the sitter and
the specter, so that the delusion may be made
complete. By folding the screen over the specter
when it is not in use, the litter will be con-
cealed, so that by careful manipulation, the trick
will not be discovered by the sitter.

il 4D il

To Separate Adhered Postage Stamps Without
Destroying the Paste.—It is often desired to sepa-
rate postage stamps that are stuck together with-
out destroying the paste, so that they can be used
without another application of paste. This can be
done by dipping the stamps in water for a few sec-
onds (not as long as is usually done), shaking off
the excess of water, and heating with a match as
‘much as possible without burning. The heat ex-
pands the water between the stamps and separates
them. so that they can be easily pulled apart,
and are ready for use.—W. L. S.
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THE NEW ARMORED CRUISERS “ TENNESSEE®» AND
‘“ WASHINGTON.”

The two new armored cruisers, the ‘“Tennessee” and
‘“Washington,” which are to be built by contract, will
have a speed of 22 knots, the same as for the ‘“Mary-
land” and ‘““St. Louis” classes of armored -cruisers
now building, and one knot in excess of the designed
speed of the earlier armored cruisers, the “New York”

Fig. 1,—MIRROR FOR PRODUCING SPECTRAL IMAGES.

and “Brooklyn.” Although they will be slower than
many foreign modern cruisers, the ‘“Tennessee” and
‘“Washington” excel in battery power and protection
any armored cruiser built, building, or designed, and
they are the equal of many of the battleships of the
world. With the high protection and battery, it may
be asked in what respect these vessels differ from a
battleship. It may be stated that they bear the same
relation to the battleships as the cavalry does to the
infantry in the army. With four knots greater speed
than the vessels of the “Connecticut” class of battle-
ships, they are able to move more quickly from point

Fig 2.—ARRANGEMENT OF SPECTER, MIRROR AND SUBJECT.

to point, and with their excess of speed over the battle-
ship, they are able to give battle or run away from the
enemy’s battleship as they please; and with their
powerful offensive and defensive qualities, they are
able, in case of necessity, to put up a stiff fight with
the finest battleship afloat. As compared with the
“Maryland” class of armored cruisers now building,
there is increased protection to the gun positions by
the installation of splinter bulkheads, greater isola-
tion of the 6-inch gun positions being thus secured.
Of the twenty-two 3-inch guns which are carried, only
s8ix are without full protection, and even these are

Fig. 3.—A GHOST STORY.
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placed in casemates forward and aft on the gun deck
and protected in front by two inches of nickel steel.
T'he battery power has also been greatly increased
by the substitution of four 10-inch guns on the new
vessels in place of four 8-inch guns on the “Maryland”
class, the relative perforating power of the 10 and 8-
inch guns through Krupp armor by cap projectiles at
3,000 yards being in the ratio of 15 to 10.3. The num-
ber of 6-inch guns has also been increased from four-
teen on the “Maryland” class to sixteen on the
“Tennessee’” class.
The general features and dimensions of these ves-
sels are as follows:
Length on load waterline....... ..............c.000e 502 feet
Breadth, extreme, at load waterline,, .,.... 500000 © 72 feet 1014 inches
Displacement ou trial, not more than .. ... 50000055 14,500 tons
Mean draft to bottom of keel at trial displacement.. 25 feet
Maximum displacement, full load condition, with

coal bunkers full, full supply of stores, ammu-
nition on board, and water in boilers............ 15,950 tons

Mean draft at maximum load 27 feet
Coal carried on trial............ 900 tons
Total coal bunker capacity........... ..c..eeeeeeenes 2,000 tons
Steaming radius at 10 knots per hour, about ........ 6,500 knots
Steaming radius at full speed, about.....cveiuan.s 38,100 knots
Appropriated for hull and machinery............ .. $4.659,000

The trial of the vessels will be conducted on the
normal displacement of 14,500 tons given above, and
a draft of about 25 feet, the vessel being supposed to
carry, in this condition, the normal supply of coal
given above, and two-thirds supply of ammunition and
general stores. The hull is to be of steel, with the
usual cellular subdivisioning of the double bottoms
and the hull spaces.

The freeboard of these vessels at the line of the
main deck is about 18 feet amidships, 24 feet forward,
and 21 feet 6 inches aft; and, of course, increased in
wake of the superstructure, which extends to the up-
per deck.

The hull is protected by a 5-inch belt of armor ex-
tending from 5 feet below the normal waterline to
the upper deck in wake of 6-inch guns; this armor ex-
tending completely to the bow and stern near the water
line to form a waterline belt, being reduced in thick-
ness at the ends to 3 inches. Extending from the gun
deck to the protective deck are bulkheads of 5-inch
armor which form the forward and after limits of the
belt armor. Between the gun and berth decks are
similar bulkheads located .in wake of the 10-inch
barbettes which are fitted on the gun deck and
form the forward and after limits of the side
armor between the main and gun decks. Above
the gun deck in wake of the 3-inch battery, 2-inch
nickel steel is fitted. The 6-inch guns on the gun
deck are isolated by splinter bulkheads of 1-
inch nickel steel, extending continuously across
the ship, and 2-inch nickel steel extending fore
and aft.

The 10-inch turrets are protected by 9 inches
of armor on the sloping face, 7 inches of armor
on the sides, 5 inches in the rear, and with top
plates of 23%-inch nickel steel. The barbette
armor is 7 inches thick in front, reduced to a
thickness of 4 inches at the back and below the gun
deck, where protected by the belt and casemate
armor. The protective deck, which extends from
bow to stern, will be 1% inches thick on the flat
over the engine and boiler spaces, 4 inches thick on
the slopes at the side, extending down to the bottom
of the belt armor, 3 inches on the slope, forward and
aft. A cofferdam 30 inches thick will be worked from
end to end of the vessel between the protective and
berth decks.

The armament will be as follows: Main battery:
Four 10-inch breech-loading rifles, sixteen 6-inch
breech-loading rifles. Secondary battery: Twenty-
three 3-inch rapid-fire guns, twelve 3-pounder semi-
automatic guns, two 1-pounder automatic guns, two
1-pounder rapid-fire guns, two 3-inch field pieces, two
machine guns of 0.30 caliber, six automatic guns
of 0.30 caliber.

The 10-inch guns will be mounted in two ellipti-
cal, balanced turrets protected by armor as
described above, and they will be under complete
electrical control, as will also be their hoists and
their loading and training mechanism. The 6-
inch guns will be mounted four in independent,
armored casemates on the main deck, the remain-
der in broadside on the gun deck, all on pedestal
mounts, the back and side plates of the casemates
on main deck being of 2-inch nickel steel. At each
end of the vessel four of the 6-inch guns can be
trained directly ahead or directly astern respect-
ively, so that it is possible to obtain a direct-
ahead fire with the main battery of two 10-inch
and four 6-inch guns, and the same number at the
stern. The 3-inch guns will be mounted as fol-
lows: Six in sponsons on the gun deck, six in
broadside on the gun deck, and ten in broadside on
the main deck. The 3-pounders and smaller guns
are mounted on the upper deck, bridges, in the
tops.

The ammunition and shell rooms are so ar-
ranged that about one-half the total supply of am-
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T.ength on Waterline, 502 feet. Breadth, 72 feet 1044 inches. Speed, 22 knots. Disxplacement on Trial Draught of 25 Feet, 14,500 tous,

barbettee, 7-inch ; decls, 144-inch on (lat, 4-inch on slopee.
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Displacement on Maximum Draught. 15950 tons, Armor: Belt, 5-inch @ central battery, 5-inch § bulkheads, 5-inch ; maiu turretg, 8-
Armament: Four 40-caliber 10-inch ; sixteen 50-caliber 6-inch ; twenty-two 50-caliber 3-inch ; twelve 3-pounder semi-automatics ; 14 small guns. Complement, 85,

THE NEW ARMORED CRUISERS “TENNESSEE"” AND “ WASHINGTON.”
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munition will be carried at each end of the ship. With
the increase in battery, special care has been required
in developing these designs to secure an adequate rate
of supply of ammunition from the magazines to the
guns. For handling 6-inch and 3-inch ammunition,
the ships have been provided with a central passage
extending completely from the forward to the after
magazines, and four side passages at each end to ex-
tend a sufficient distance forwar& and aft to provide
for handling the ammunition within the armor pro-
tection, on the decks above. All of these passages are
at the level of the upper platform deck, and such quan-
tity of both 6-inch and 3-inch ammunition is stowed at
this level as would probably be required in any action.
The remaining aminunition is stowed where it can
readily be whipped up by hand when time is available,
from the lower to the upper platform.

For handling ammunition along the central passage,
there will be ammunition conveyors, which are noth-
ing more than traveling platforms, onto which
ammunition can be loaded at one end and delivered
abreast the various ammunition hoists at different
points in its travel. Provision has been made by
means of power hoists, to handle the 6-inch, 3-
inch, and 3-pounder ammunition at the rate of seven
pieces per minute. In addition to the power supply,
there has been provided sufficient means for a sup-
plementary supply of ammunition by hand, to inter-
fere as little as possible with the power handling,
so that, with the combined means of supply, it will
be possible to supply ammunition to all of the guns
at a rate equal to that at whick they can be fired.

The full complement of the vessels, as flagships,
will consist of: One flag officer, one commanding
officer, chief of staff, 19 wardroom officers, 12 junior
officers, 10 warrant officers, 814 men.

The masts will be fitted for the installation of wire-
less telegraphy.

The propelling engines will be of the vertical, twin-
screw, four-cylinder, triple-expansion type, of a com-
bined indicated horse power of 23,000. The steam
pressure will be 250 pounds, and the stroke 4 feet.

The engines will be located in two separate water-
tight compartments. Steam, at a working pressure
of 250 pounds, will be supplied by sixteen boilers ot
the straight watertube type, placed in eight water-
tight compartments, having combined grate surface
of at least 1,590 square feet, and heating surface of
at least 68,000 square feet.

LEADING TYPES OF 1902 FRENCH LiGHT-WEIGHT
AUTOMOBILES.
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

The following descriptions of some of the French
light-weight cars that have become prominent the past
year, may be of interest to many of our readers. We
have given considerable space to the description of the
Renault car, as this deserves special mention, since it
won the Paris-Vienna race last summer, thus proving
the enduring qualities of a light-weight machine in a
hard and rapid road test, and demonstrating that its
staying powers equaled, if not surpassed, that of the
heavy, locomotive-like car, that had heretofore been so
prominent in France.

This machine has been designed especially to se-
cure lightness and simplicity in the mechanism, com-
bined with a sufficient motive power. Its design has
been carefully studied, and it is no doubt due to this
fact that it has proved so successful. The general ar-
rangement of the parts will be noticed in the plan
view of the frame, and in the different photographs.
The motor, which is mounted in front, is, however,
larger than the one shown; it is of the upright 4-
¢ylinder type, and has been newly designed. The
cvlinders are mounted in pairs, as usual, upon a long
aluminium crank case. The motor develops 24 horse
power, and weighs 286 pounds, including the flywheel
and friction clutch. The inlet and exhaust valves are
superposed; the former are automatic, while the latter
are operated from a cam-shaft. The front view
shows the relative position of the motor and the water-
cooling system. A large water-jacket surrounds the
motor cylinders and valve chambers, and is closed at
the top, tor each pair of cylinders, by an aluminium
cap which receives the water-tube. The water tank
is of small dimensions, and is placed above and be-
hind the motor. The radiating tubes are placed on
each side and partly inclose the motor. The water
circulation is carried out on the thermo-siphon prin-
ciple, which is coming into use in France. The water
circulates by gravity alone, the heated water €oming
from the top of the motor rising to the upper reser-
voir, from which it descends again through the cool-
ing tubes, and enters the motor at the lower part. In
this way the use of a water-pump is not necessary.

The carbureter is of the float-feed atomizer type
The admission of gas is regulated by a governor on
the motor, and also by a pedal adapted for the purpose,
whose position may be fixed by a thumb-nut placed
just below  the steering wheel. During stops or long
descents, the motor speed may thus be reduced to
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less than 400 or 500 revolutions per minute, or the
motor may be stopped. The quantity of air entering
the carbureter ‘is also regulated, according to the
speed of the motor, by a small handle placed beside
that of the ignition shifting one. The method of elec-
tric ignition deserves mention, as the new system de-
signed by M. Carpenter is employed. The spark-break
is made much more quickly than usual. The trembler
of the induction coil, instead of breaking contact di-
rectly, when it is attracted, does not do so until nearly

at the end of -its movement, when at the maximum-

speed; at this point it strikes against an auxiliary
contact spring, -making a very quick break. The re-
sulting spark is much better, and the motor can be run
at a higher speed.

The friction clutch and transmitting mechanism are
shown in the diagrams. The friction clutch and fly-
wheel are mounted together. Inside the flywheel, V,
is a cone-socket upon which is applied the conical
piece, U, of aluminium. The two cones are normally
pressed together by a spring, X, and are separated by
the rod, @, which is operated by the pedal, 1. A
double set of ball-bearing collars are used to take up
the thrust.

From the friction clutch the main transmission shaft
passes first -through the speed-changing box, and
thence to the differential. This shaft is divided into
two parts, one a square portion which carries the slid-
ing set, A E, comprising the two gears, and one of
the jaws of a clutch (seen between E and D). The
second part, carrying the other jaw of the clutch,
passes out of the gear box and through a double-jointed
transmission rod to the differential, where it carries
a bevel driving gear. The main shaft, made thus in
two portions, may be operated as a whole when the
clutch is in contact; or, by separating the jaws of the
latter, the first part may be made to operate the sec-
ond at different speeds by using the intermediate gear
set below. The lower shaft carries a set of gears,
B G C, for the two speeds and reverse. The trans-
mission can be made either through A B C D for the
first speed, E G C D for the second, or by direct-coup-
ling through the jaw clutch for maximum speed, by
sliding the upper gear-set back and forth. The method
of throwing the gears into contact is a special feature
of the Renault machines. The lower shaft, B G C,
rotates in a pair of eccentric bearings; it ig.not shifted
to the right or left'but can take a to and fro movement
so as to approach the upper set. In this way the teeth
do not engage in the ordinary way by a side movement,
but strike each other face to face over their entire sur-
face. The gears are first thrown opposite each other,
then one set is applied to the other progressively, so
that the teeth of one mesh with those of the other.
In this way there is much less shock than usual in
the speed changing, and the meshing of the gears is et-
fected easily. Two movements are therefore necas-
sary to change gears—one the shifting of the set, A E,
and the second a forward and back movement of B G C.
This is accomplished in a very simple and effective
manner by a single movement .of the lever. An upper
shaft, P, operated from the driver’s lever, carries a
screw thread, F, which works in the collar of the gear-
shifting fork, . When the shaft is rotated, the screw
moves the fork back and forth to shift the gears. To
bring up the lower set, B G C, the same shaft carries
a cam, H, on the right, which operates a rack. The
latter engages with the bearing of the lower shaft,
which is mounted so as to take a rotary movement.
The shaft is mounted eccentrically in this bearing,
and when the latter is rotated, the shaft is elevated or
depressed, throwing the gears in or out of contact. A
similar rack is used on the left side. The relative
position of the fork and the cam is such that the two
operations succeed each other properly; thus upon
turning the shaft, P, the speed-changing takes place as
follows: First, B G C is lowered; next the set, A E,
is displaced laterally; then B G C is. raised, throwing
the proper gears into mesh. The reverse is obtained
as usual by a supplementary gear, S, mounted on a
separate shaft and engaging with A. TUpon shifting to
the extreme left, A drives B through the gear 8, giv-
ing the reverse movement. The transmission is
made direct through the clutch for t.e maximum
speed.
coming into use, is a decided advantage, especially for
the racing machines in which the high speed is nearly
always engaged, as the use of gearing is dispensed
with.

The maneuver of the upper shaft is obtained by a
toothed sector, L. fixed on the shaft, K, at the ex-
tremity of which is the speed-changing lever, J. The
sector engages with a small pinion, M, and turns it
rapidly. On the same shaft with M is carried a bevel
gear of larger diameter, which drives a small pinion,
O. the latter being mounted at the extremity of the
shaft, P. By this arrangement of double gears, a dis-
placement, even slight, of the main lever, produces a
rapid rotation of the shaft, P. The lever, in passing
from one notch to the other, turns the shaft rapidly
enough to allow of the three movements above men-
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This system of direct transmission, which is-
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tioned. The gears which operate the shaft, P, are
inclosed in a separate case of special form, mounted
close to the speed-changing box, as will be noticed.

The main transmission rod carries a joint ar
the end of the speed-changing box and a second at the
differential, affording a flexible transmission. The po-
sition of the joints is calculated so that when the ma-
chine is loaded the rod takes a horizontal position.
The differential case is of steel, and has fixed to it
two steel tubes, through which pass the main axles of
the wheels. The side thrust of the axles is taken up
by a ball-bearing collar mounted at each side of the
differential case; these collars can be regulated from
the outside by screw-rings. At the ends of the tubes
are mounted the journals of the main axles, which
are also provided with thrust bearings.

The Peugeot racing car, which has been quite suc-
cegsful in this year’s events, differs considerably from
the preceding. One novel feature is the use of a water-
'cooling device somewhat similar to that employed on
the Mercedes cars. It is the first machine of any note
in which such a system is used in France. The radiator
is mounted in front of the motor, as will be observed;
it is made up of a great number of short copper tubes
around which the water circulates, its construction giv-
ing it a honeycomb appearance. The water is circu-
lated by a centrifugal pump of large output, driven
from the flywheel by friction, and sending the water
from the motor to the radiator, where it is quickly
cooled., In the rear of the radiator is a ventilating
fan driven by the motor. This fan draws a current of
air through it independently of the speed of the car.
The cooling being thus aided by the fan, a much small-
er quantity of water can be used, and in fact the 4 gal-
longs which are contained in the water-jackets and
piping system, are sufficient for the cooling without
the use of a se}iarate reservoir. In this way a consid-
erable gain in weight is secured. The exhaust pipe has
been made especially large, with a good-sized muffler
quite near the motor, designed to reduce the back pres-
sure to a minimum.

The friction clutch is similar to that used in the
Renault car. Chain transmiszion is employed to drive
the rear wheels. The speed-changing mechanism and
differential are mounted together in a large, flat,
aluminium box, leaving only the ends of the axles for
the driving sprockets projecting on each side. The
speed-changing device gives three speeds and a reverse.
It is operated by a single lever placed at the side of the
driver’s seat. The movement is transmitted to a ver-
tical shaft, which operates a fork used to shift the
gears. These are of the ordinary sliding type, but are
arranged, like those of the Renault, to drive direct on
the fast speed. On this speed, the motor shaft is direct-
connected with the bevel gear that drives the differen-
tial of the countershaft, so that the only loss in trans-
mitting power is in the one set of bevel gears and the
sprocket-and-chain drive employed from the counter-
shaft to the rear wheels. The reverse is obtained by an
intermediate pinion.

The Decauville light-weight car is another of the
leading types. It is here shown with a four-seated
carriage body; when used as a racer the rear scats
are removed. The motor, M, mounted behind the radi-
ator, has two cylinders of 4.4-inch diameter and the

_ same stroke, giving 10 horse power at a speed of 1,000

revolutions per minute. A characteristic feature is the
mounting together of the motor and speed-changing
box, so as to form a solid piece. This secures a rigid
transmission, which is independent of the movements
of the frame, and avoids jamming of the bearings.
The (riction clutch is mounted between the motor
and the speed-changing box. The latter has thrce
speeds and a reverse, and is similar in principle to
the others. Many of the new machines are adopting
the method of direct connection between the motor and
differential at full speed, also the double-jointed rod
transmission. Here, however, the rod 1is short,
and passes obliquely to the differential. A novel
feature of the Decauville machine is the use of the
small dyrnamo, which keeps the ignition accumu-
lators always charged by means of a set of automatic
switches. In this way the mishaps due to the ex-
haustion of the battery are avoided. The radiator is
fed by a centrifugal pump, driven by the motor.

A light-weight car which has been especially promin-
ent this year is the Darracq. When built as a high-
speed racing car, as shown in the photograph, it has a
4-cylinder motor giving 20 horse power. The views of
the frame show the same machine with a 2-cylinder
motor of 12 horse power, which runs at 1,200 revolu-
tions per minute. The arrangement of the mechanism
resembles closely that of the preceding type. Behind
the motor is the friction clutch, then comes a speed-
changing box which has also the interlocking system
for full speed. The shaft turns in ball-bearings.
The differential carries at each end a steel tube which
incloses the rear axles. Ball-bearings are used to take
up the thrust of the axles. A jointed-rod transmission
is also used from the speed-changing bhox to the differ-
ential.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements,

SUGAR-CANE-TRASH GATHERER, CUT-
TER AND SPREADER.—H. B. Gray, John-
stone River, Queensland, Australia. This inven-
tion provides an improved device adapted to be
moved over the harvest sugar-cane fields to
pick up all the sugar-cane trash such as
leaves, tops and the like left by the cane-
cutters on the field. The machine cuts the
picked-up trash into small pieces and spreads
the latter evenly over the ground to permit
of conveniently plowing the same under.

CULTIVATOR.—J. O. LAWRENCE, Monti-
cello, Towa. Mr. Lawrence’s invention relates
to improvements in cultivators of the disk
type. The purpose of the invention is to pro-
vide a light, durable, economic and simple
device, adapted to hoe and thin out any drilled
crop, taking two rows at once, and to fol-
low a planter of the same width.

AGRICULTURAL TOOL.—D. LUBIN, New
York. The invention relates particularly to
improvements in devices for digging and break-
ing up the ground and the object is to provide
a device of this character that may be manu-
ally operated to break up and finely pulverize
the ground with comparatively little exertion
on the part of the operator as compared with
spreading in the ordinary manner.

STACKER.—G. W. WorLEY, Goldfield, Iowa.
A mechanism for carrying off the straw and
chaff from threshing machines and stacking
the same at any desired adjacent point is pro-
vided in this invention. An important feature
of the machine is the rake which is mounted
in a revoluble drum. The rake is thrown out-
ward by centrifugal force, and a guide ring,
held relatively stationary and mounted eccen-
trically to the axis of the drum, controls the
outward movement of the rake.

Electrical Devices.

LIGHTNING-ARRESTER.—J. BE. CORDOVEZ
Panama, Colombia. An improved lightning ar-
rester has been invented by Mr. Cordovez. The
device belongs more particularly to that type
in which a magnet by attracting an arma-
ture produces a ground connection, so as to
direct the flow of lightning or of any un-
desirable charge of electricity to the earth.

HOT-WIRE ELECTRIC METER.—R. 8.
STEWART, Detroit, Mich. Mr. Stewart’s in-
vention relates to a meter for making elec-
trical measurements of various kinds and capa-
ble of use as a volt-meter, differential volt-
meter, ammeter, etc, according to the
materials used in its construction and the
proportion of the parts. It is also capable of
use with both alternating and direct currents.

RECTIFIER FOR SINGLE OR POLY-
I’'HASE ALTBERNATING CURRENTS.—A.
NoboN, 97 Rue St. Lazare, Paris, France. This
rectifier mainly consists of an electrolyte
formed of a saturated solution of bibasic phos-
phate of ammonia employed either by itself or
in the presence of a phosphate of any one of
the following metals or oxides: alumina, iron,
copper, lime, or imagnesia, in which solution
are dipped two electrodes, one of which is
made of an alloy of aluminium and zinc in
the proportion of 95 per cent of aluminium
and 5 per cent of zinc, while the other elec-
trode is constructed of iron, steel, or cast-iron,
or of a combination of iron with carbon, sili-
con, tungsten, molybdenum and tantalum.

Engineering Improvements.

PUMPING-ENGINE.—F. L. Orgr, Thurman,
Iowa. Improvements are provided by this in-
vention in that type of liquid elevating means
operating under an explosive and a vacuum
energy created by the combustion of the ex-
plosive mixture, and in which, after being
started, the operation will continue so long as
the working agent is fed thereto. The present
invention primarily seeks to provide a pump
of the character stated which will have a sim-
ple, effective and economical construction, and
in which the operation can be conveniently
controlled.

ROTARY STEAM-MOTOR.—H. ROESKE,
Thiladelphia, Pa. This motor belongs to that
class of rotary engines known as ‘impact
engines” in which jets or sheets of steam
escaping from one surface are allowed to im-
pinge upon another surface to produce either
direct or reactionary rotary movement in one
of the two surfaces. In the present invention
the steam issues from a rotary moving sur-
faces and impinges upon a stationary one to
impart a reactionary rotary movement to the
surface carrying the steam passageways. A
number of important details of construction
are comprised in this invention.

RAM.—C. C. WENTWORTH, Roanoke, Va.
The ram comprises an automatic air supply for
the air dome, consisting-of a standpipe having
its lower end in open communication with the
drive pipe and its upper end opening into the
air dome, the standpipe having an inwardly
opening gir valve intermediate its length. A
nozzle above the air valve prevents too rapid
flow of the air which will not have time to
get away before another stroke. Therefore
the action of the water in a vertical pipe and
the action of the valve just below the nozzles
will not be impeded by the inertia of the water
above it, having only to further compress this
small amount of air which finally reaches a
tension that insures its passage to the air
chamber.

HYDRAULIC RAM.—J. A. SNAVELY, Crock-
ett Depot, Va. One of the objects of this in-
vention is the provision of valve means for
controlling the intermittent flow of the cur-
rent under pressure so as to vary the number
of pulsations per minute, and to secure a de-
crease or increase in the capacity of the appa-
ratus. Means are provided for deadening the
sound and limiting the play of the waste valve.
A novel form of check valve is also employed
which is adapted to quickly seat itself after
each pulsation and to serve as a buffer to min-
imize wear.

Hardware,

SOLDERING-IRON.—C. A. KAISER, Long
Island City, N. Y. Mr. Kaiser’s invention re-
lates to soldering irons adapted to have gas
burned therein whereby to neat the iron. The
instrument comprises a body or head part and
a removable lid, the lid having an igniting ori-
fice, the covering being mounted on the lid to
swing toward and from the orifice therein,
and a cover for this orifice.

CLIPPER.—R. F. WERK, New Orleans, La.
Mr. Werk is the inventor of an improved
clipper for cutting the outside fibers from cord-
age of any sort. The instrument is of pe-
culiar construction involving two knives or
sets of knives which are relatively movable
in concentric circles, the cord being passed
through the center of such circles.

Mechanical Cevices,

POWER DEVICE.—D. LuBiN, New York, N.
Y. The object of the present invention is to
provide a manually-operated power mechanism
of simple construction that will be found of
great utility and adapted for a variety of
uses on a farm, such as drawing vehicles
loaded with various products to a central or
delivery station, and for drawing or propel-
ling tillage implements.

VARIABLE-SPEED AND REVERSING
GEAR FOR MOTOR-CARS, TOOLS, OR

OTHER APPARATUS.—J. E. MENNESSIER, 59
Rue de la Roquette, Paris, France. This sys-
tem of variable speed and reversing gear is
chiefly characterized by the arrangement upon
a driving shaft of an eccentric which is
capable of being shifted longitudinally of said
shaft for the purpose of gradually varying
the speed, which transmits through the medium
of a rocking lever and pawl-carrying arms
a movement of rotation to two ratchet wheels
which are thrown into gear alternatively, by
means of a clutch, with a driven shaft, where-
by a continuous rotary motion is imparted.

ICE-MAKING MACHINE.—R. F. LEARNED,
Natchez, Miss. This invention relates more
particularly to improvements in the freezing
can of ice-making machines, the can being
intended to receive from below a supply of
compressed air or gas, a portion or all of
which is allowed to pass through the body of
water and result in a clear transparent block
of ice. In the present invention the can is
provided with a sub-chamber adapted to re-
ceive the charge of air or gas. An improved
valve mechanism is employed adapted to close
from liquid pressure from above and below in
order to exclude brine from entering the can,
the valve mechanism opening freely to air or
gas pressure from below.

APPARATUS FOR DISTILLING LIQUORS.
—J. C. BERTSCH, Atlanta, Ga. Distilled water
contains a certain quantity of air and if this
water be used for making ice, the cakes of ice
will have air bubbles therein. To produce ab-
solutely clear ice it is necessary to eradicate
the air bubbles from the water by ‘reboiling”
the water. The present invention provides an
economical system for this purpose, whereby
the water of condensation is led to the re-
boiling apparatus at the highest possible tem-
perature.

FEED-ROLL.—G. A. ENsSIGN, Defiance, Ohio.
The present invention provides improvements
in that class of feed-in rolls for wood planing
or other surfacing machines, in which a series
of individual rollers are so mounted upon 'a
rotary shaft by means of intermediate, non-
rotatable hubs and so acted upon by springs
as to allow them to yield to accommodate strips
or pieces of lumber which are of different
thicknesses without unduly straining the roll-
supporting shaft.

BRAKE MECHANISM.—R. B. HAIN, Los
Angeles, Cal. This improved brake mechanism
is especially adapted for use in connection
with transmission gear devices in which a
plurality of brake drums are included, and it
is especially sdapted for use in connection with
peculiar forms of transmission gear devices,
which are covered by another patent of Mr.
Hain’s.

APPARATUS FOR THE PRODUCTION OF
FLAT HELICES, HELICAL SPRINGS,
FLEXIBLE IIELICAL SIIAFTS, OR THE
LIKE.—G. TrouvE, Paris France. The pres-
ent invention relates to improved apparatus
by means of which flat helical springs, and
helical shafts of any kind wound®edgewise can
be produced from strips of metal in a wvery
simple manner. The apparatus comprises a
revoluble mandrel on which the helices are
formed between two revoluble cones which may
be adjusted toward and from each other.

KNITTING-MACHINE.—G. W. RurH, Nor-
ristown, Pa. The invention relates to a cir-
cular-rib-knitting machine and the improve-
ments lie in certain novel devices for control-
ling and actuating the cams of the cylinder
and dial needles A pattern wheel is em-

ployed and the machine also comprises a pawl
carried thereon for actuating the pattern wheel,
a device for periodically throwing the pawl
out of action and a plunger serving to period-
ically throw the pawl back into action.

FRICTIONAL GEARING.—E. RAWSON,
Moscow, Idaho. An improved frictional gear-
ing is herein provided which is designed for
use on sawmills, planers, etc. The construc-
tion is simple and durable, very effective in
operation and arranged to enable the operator
to quickly and conveniently adjust the gear-
ing to any desired speed, or to reverse the
same according to the nature of the work in
hand.

PLANER.—E. RAwsoN, Moscow, Idaho. An
improved planer which is of simple and dura-
ble construction, and very effective in opera-
tion, has been invented by Mr. Rawson. The
machine is more especially designed for re-
ducing timber to any desired thickness and
width, and it is arranged to permit the opera-
tor to shift the side cutter-heads independent
one of the other while the machine is running.

CLUTCH.—M. LANGMAN, New York, N. Y.
This novel form of clutch will transmit rotary
movement from one part to another in one
direction, but permits free rotation of parts
in the other direction. The clutch is of sim-
ple and durable construction, and is applicable
to all sorts of machinery, as, for example,
the cloth cutting machine described below.

CLOTH-CUTTING MACHINE.—M. LANG-
MAN, New York, N. Y. The present invention
relates to a cloth-cutting machine in which
the blade has a combined reciprocal and edge-
wise movement, the blade having a wide cut-
ting end edge, and a cutting side edge. The
advantage of this construction is that as the
knife descends longitudinally, its wide end
performs a downward cut and then, as the
knife ascends, it moves outward in the direc-
tion of its side edge and performs a further
cut.

SELF-PLAYING MUSCIAL INSTRUMENT.
—J. KrurT, Jersey City, N. J. This musical
instrument is of the guitar-zither type and is
provided with hammers to strike the strings
with a recoil action so as to insure softness
and sweetness of tone. The construction per-
mits convenient removal of the guitar-zither
to permit of playing it by hand whenever it is
desired to do so.

Railway Improvements,

SAFETY-GUARD FOR RAILROADS.—W.
MoORSEHEAD, Yale, Mich. Means are provided
in the present invention for the prevention
of accidents at railroad crossings and other
points along the railroad track caused by the
retention of the foot of a person which may
be inadvertently introduced between a track
rail and an adjacent edge of planking that
covers such a crossing.

CAR-FENDER.—W. B. CoruiNs, North
Dartmouth, Mass. This improved car fender
is normally in a position a distance above
the track to readily clear switches and the
like. The fender may be moved suddenly into
an active position in case of an emergency at
the will of the motorman or other car at-
tendant to cause the fender to safely pick up
any obstacle that may be in the path of the
car.

TROLLEY-POLE HARP.—J.
Lexington, Ky. The construction of this trol-
ley-pole harp is such that it will not shear
off span-wires when the wheel leaves the wire.
Also it will not hang up in any angle of wires
and will not pull down on top of low wires,
nor allow wedging of the wires between the
wheels and the prongs of the harp.

CONTACT FOR TROLLEY-HARPS.—J. H.
WALKER, Lexington, Ky. The present inven-
tion provides positive and decided contact
points for a trolley-harp which will consti-
tute a journal for the pin or axle supporting
the trolley-wheel. The construction of the
contact points is such that the rotary motion
of the trolley wheel will be impeded but very
little, as the improved contact points are
more free from friction than the ring or brush
contact usually employed.

TROLLEY-CATCHER.—E. M. ZwiNG, Phil-
adelphia, Pa. The present invention aims to
provide means for automatically preventing a
trolley pole from flying upward to a vertical
position when the trolley roller or shoe jumps
off an overhead conductor, thus preventing the
pole from assuming a position sufficiently high
to injure the parts or break the overhead
stays.

RAIL-JOINT.—C. O. H. MiILLER, Williams-
port, Pa. An impreved rail-joint is provided
in the present invention which is of such a
character as to lessen, if not entirely obviate,
all jarring of passengers caused by hammer-
ing of the car wheels as they roll from rail
to rail across the spaced ends thereof with
joints as heretofore commonly formed.

H. WALKER,

Miscellaneous Inventions.

MEANS FOR SEALING "PRESERVING-
JARS.—W. WwWarrter, Shelton, Wash. Pre-
serving jars may be effectually sealed by means
of the present invention in a way to over-
come the presence of a vacuum at the top of
the fruit or other commodity packed in the
jar. Also the accumulation of air will be
prevented. thus obviating the formation of
mold on the fruit.

HOLDER TTOR PENS,

PENCILS. OR THE

lLIKE.——C. F. WALTER, New York, N. Y. An
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improved holder for pens and pencils is pro-
vided in this invention. The device may be
conveniently fastened to a vest or other gar-
ment, or to the inside of a pocket to allow
the wearer of the garment to readily insert
and securely hold the pen or pencil and con-
veniently remove the article whenever it is de-
sired to do so.

TRICK-SWORD.—W. THoMAS, Palatka, 1'ia.
This invention provides a device for creating
the deception of a sword thrust through a
living person. “The trick sword comprises two
blade sections and curved arms connected
respectively with these sections, the curved
arms being adapted to pass around one side
of the body of the user. In connection with
the trick sword is a flexible tube and a bulb
which may be operated to force out a liquid
on to the sword to represent blood.

SUPPORT FOR VESSELS.—A. P. HALLOCK,
Yonkers, N. Y. An improved device is here-
by provided for supporting demijohns and
other vessels in such a manner that the ves-
sel is securely held in position against acci-
dental displacement on a stand, and when it
is desired to pour out the contents of the ves-
sel, the vessel can be readily tilted without
requiring much physical exertion on the part
of the operator.

GLAZIER'S POINT.—T. N. PARKER, New
York, N. Y. Mr. Parker’s invention relates
to a fastening used by glaziers for securing
window-panes in the sashes of windows. The
shape of the fastening is such as to adapt it
to a great variety of uses. The fastenings can
be placed around overlapping edges of panes
of glass, so that the lap will hardly be no-
ticed and the joint thus formed is a perfect
union and is practically airtight.

COMPOSITION OF MATTER.—J. PoLIA-
KOFF, Moscow, Russia. This invention relates
to a composition of matter designed particu-
larly for use in construction of molded ar-
ticles such as ornaments, vases and the like.
It consists in reducing glue to liquid form
under heat, adding plaster mixed with water
and bringing the material to boiling point, then
adding glycerine and wax and finally adding
chrome alum. This composition will be found
practically unbreakable and waterproof.

CULINARY APPLIANCE.—S. WorLEY and
W. A. SULLENBARGER, Belle Plaine, Iowa. The
appliance which is provided by this invention
may be conveniently used in any oven for
roasting meat. It permits the meat to be easily
placed in or removed from the device, al-
lows the roast to be conveniently turned from
time to time, and provides for holding the
roast at any desired point of adjustment in
order that the meat may be browned at any
particular part.

HAIR-PIN.—T. C. ALLEN, Sydney, N. S. W,,
Australia. The invention provides a pin
which, when inserted in the hair, will firmly
retain its position until it is desired to re-
move it; the hair also will be securely and
firmly retained in the desired position, and
thus is obviated the inconvenience and annoy-
ance so often caused by falling out of pins
now used for the purpose.

HEAD FOR OIL-WELLS.—F. J. MOSER,
Kane, Pa. Means are provided in this inven-
tion for packing the tubing of an oil-well in
the casing-head so as to prevent leakage of
the gas. The head which is screwed on the top
of the casing is provided with horizontal nip-
ples for the gas tubes and a stuffing box for
the vertical tube. Means are provided for ad-
justing of this tube without permitting escape
of the gas.

GLASS-CUTTER’S BOARD.—A. T. WHITE-
HOUSE, Lisbon, No. Dak. This invention pro-
vides a simple means for holding the straight
edge on the glass to be cut, also permitting the
straight edge to be moved to any desired part
of the board and to any desired angle, and
to swing upward from the board when it is
desired to place glass thereon or remove the
same.

SIIELVING.—J. M. LippincoTT, Oakland,
III. The improvement belongs to that class
of shelving in which a shelf-section is mov-
able vertically to a height above the ordinary
fixed shelving and then adjusted back over
said shelving. In the present invention the
object is to simplify a construction provided
by a former patent, thus rendering the appa-
ratus easier to operate, and to improve its
general appearance.

APPARATUS FOR LAUNCHING LIFE-
BOATS FROM SHIPS.—C. F. PETERSEN, Wil-
mington, Del. By the use of this mechanism
boats may be launched from either side of
the vessel with the least possible manipula-
tion of tackle. The boat is run off the gun-
wale and dropped in a position ready to leave
the ship or dock in a direction at right angles
to the side of the ship or dock to permit free
use of the oars on both sides of the boat.

SUBSTITUTE FOR WHALEBONE STIFF-
ENING-STRIPS.—A. M. Wsrer, New York,
N. Y. The material is made up principally
of vegetable fiber known as ‘“plassava” or
“bast,” and obtained from the Attalea funi-
fera. a palm whose leaf stock is stiff and wiry,
yet flexible. These fibers are long, hair-like
threads possessing great strength and re-
giliency. and are of a whitish color. The fibers
are bound together and held by means of &
covering woven upon them.

NoTE.—Copies of any of these patents willbe
furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.
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Business and Personal {Uants.

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

MUNN & CO.

Marine Iron Works.

Inguiry No. 3367.—
2 or 3 inches in height.

Chicago. Catalogue free.

For makers of cast. iron letters

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

Inquiry No. 35368.—For makers of electric lights
who make and put in plants.

“U. S.” Metal Polish. Indianapolis. Samples free.
Inauiry No. 3569.—For party to build portable
house 60 to 70 feet in diameter.
Coin-operated machines, 284 Clarkson St.,

Brooklyn.

Willard,
Inquiry No. 3570.—For makers of goods for the
mail order trade.

Dies, stampings, specialties.
Racine, Wis.

Inquiry No. 357 1.—For the manufacturers of the
cylinder known as the * Kriebel ’’ engine.

L. B. Baker Mfg. Co.,

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Inquiry No, 337:2.—For four patents of merit on
light machinery, tools or iron novelties, on royalty
basis.

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

Inquiry No. 3573.—For index shears and knives
forindexing dictionaries with the Thumb Index.

‘Write for anything you want made in metal novelties
to Metal Stamping Co., Niagara Falls, N. Y.

lnqun'y No. 3574.—
for clock!

For makers of cathedral gongs

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

Inquiry No. 3575.—For a shoemaker’s awl sewing
with a lock stitch, ete.

Saw hammering taught by mail. No advanced fee.
Over 1000 satisfied customers. Miner, Lumberton, Miss.

Inquiry No. 3576.—For makers of porous brick,
to be saturated with oil for cooking and heating pur-
poses.

Automobiles built to drawings and special work done
promptly. The Garvin Machine Co., 149 Varick, cor.
Spring Streets, New York.

Inquiry No. 3577.—For dealers in levigated oxide
of tin.

W ANTED.—Machinist used to light machinery, sew-
ing machines and repairs. References. ‘‘Newark,”’
Box 773, New York.

: Inquiry No. 3578.—For manutacturers of gas bal-
oons.

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

Inquiry No. 3579.—For the address of the Ger-
man Thermite Co.

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

Inquiry No. 3580.—For manufacturers of peat

machines.

The celebrated ‘* Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East138th Street, New York.

Inquiry No. 3581.—For makers of papier maché
portable houses.

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. 3582.—For manufacturers of wire
racks or baskets.

PATENT FOR SALE.—“Trolley Mail Box Carrier”
carries the mail box from the line of the R. F. D. to the
residence and returns it to line of delivery. Something
new and a good seller. Will sell for cash or on royalty.

A. L. Mumma,
Mechanicsburg, 0.

Inquiry Neo. 3583.—For tin and nickel plated noz-
zle sprays similar to those used in bathtubs.

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

Inquiry No. 35384.—For manufacturers of ls-inch
rubber hose and hose couplings.

Inquiry No. 35383.-
and underwear.

For machines for knitting hose

Inquiry Neo. 3386.—For manufacturers of flypaper

machinery.

Irquniry No. 35387.—For a pneumatic or other ma-
chine for pulling wax.

Inquiry Neo. 3588.—For makers of the Gravity
coal oil burner.

Tnquiry No. 3389.—For manufacturer of novel-
ties.

Inquiry No. 3590.—For makers of a machine for
print Ing several copies of typewritten work by a photo-
graphic process.

Inquiry No. 3391.—For manufacturers of adding
and listing machines.

Tonquiry No. 3592.—Wanted, parties to manufac-
ture a small cast and wrought iron machine in large
quantities.

Inguiry No. 3593.—For makers of iron or steel
water wheel.

Inquiry No. 35394.—For practical men to suggest
how to lay off dam and canal for county mill.

Inquiry No. 3395.—For machinery for making
pearl buttons.

Inquiry No. 3396.—For machines for manufactur-
ing articles from the hull of the cocoanut.

Inquiry No. 3397.
parations for metals.

—For makers of polishing pre-
Inquiry Neo. 3598.—For makers of practical dish-
washing machines

Inquiry No. 3599.—For dealers in electro-plating
apparatus in Chicago or St. I.ouis,

Inquirv No. 3600.—For coiled iron pipe of special
dimensions.

Inquiry No. 3601.—For parties dealing . parts of
horizontal engines.

‘color
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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication.

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

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

Buyers vnshmg to purchase any article not adver-
tiszed 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 Le
had at the omce. Price 10 cents each.

Books'referred to promptly supplied on receipt cf
price.

Minerals sent for examination should be distinctly
marked -or labeled

{(8774) W. H. H. wants a receipt to
obtain a red cherry color on pure copper, done
by immersion in hot acid, not by battery or
dynamo. What 1 want is not enameled, but
colored, same as Tiffany or Whiting do large
loving cups. Either cherry or mahogany color.
A. A color of this kind in copper can be ob-
tained by slowly heating in an air bath, with
gradually rising temperature. Long heating
at a comparatively low temperature or more
rapid heating at a higher temperature will
give the same effect. As soon as the desired
is obtained, cool rapidly by plunging
into cold water. If lacquered after finishing,
it will keep better.

(8775) F. M. H. asks: How many
cubic feet of free air will it take to fill an air
tank having a capacity of 100 cubic feet at a
pressure of 200 pounds per square inch? And
how long a time will this amount of com-
pressed air run an engine doing actual work
of 5 horse power? How many cubic feet of
free air will it take to raise 5,000 gallons of
water 50 feet being compressed; state what
pressure, using the direct air lift system? A.
It will require 1,400 cubic feet of free air to
fill the tank of 100 cubic feet capacity at 200
pounds pressure. This amount of air will
run a 5 horse power engine 2 1-3 hours. The
amount of free air at an average of 100 pounds
pressure for pumping 5,000 gallons of water
50 feet high may be from 600 to 800 cubic
feet, depending upon the efficiency of the
pumping system.

(8776) G. O. W. asks: 1 Please in-
form me how many ounces one cubic foot of
hydrogen gas will lift. A. A cubic foot of
hydrogen at 30 inches of the barometer, and
at the freezing point, weighs 0.00562 pound.
A cubic foot of air under the same conditions
weighs 0.08071 pound. A cubic foot of hydro-
gen will balance in the air under normal
conditions, as above, the difference of these
two weights, and will lift a weight slightly
less than this difference, or about 0.07 pound.
This is the basis of the usual statement that
1,000 cubic feet of hydrogen will lift 70
pounds. It will do so when the barometer
stands at 30 inches and the temperature is
at freezing. 2. How to deposit platinum black
on string or wire. A. To deposit platinum
black on a string is not easy. We cannot
suggest any better way than to mix the finely
divided platinum with a gum or mucilage and
coat the string with that mixture. For wine
dip or cover with platinic chloride and heat
in a Bunsen burner till the platinum is re-
duced to a black powder. The ammonium
platinum chloride can be reduced better than
the simple chloride.

(8777) T. E. M. asks: What is the
freezing pressure of water? About what pres-
sure does freezing exert on fence posts set in
wet ground? A. The pressure exerted by
water in the act of freezing is enormous; how
great we have no means of knowing. Heavy
steel tubes have been filled with water and
screwed up. So, too, have bombshells. When
the expansion of the water burst the shell, the
water flashed into ice in the instant when the
pressure was relieved. It is believed that
water under great pressure will not freeze.
This is because water has its freezing point
lowered by pressure. A pressure of 15 pounds
to the square inch lowers the freezing point
0.0175 deg. Fahr., and for other pressures in
the same proportion. We doubt if the freez-
ing of the wet earth around a post greatly in-
creases the pressure upon the post, because
the pressure is relieved by the rising of the
earth around the post. This is easily ob-

served, as also around stones. The reason
why posts are more strongly fixed in the
frozen earth is that the whole mass, earth

and post, becomes one solid mass, and cannot
be raised without breaking the mass open as
a piece of ice or stone is broken.

(8778) W. F. G. says: I want to make
a liquid blacking to apply with sponge lightly,
and then with a few rubs with small cotton
cloth produce a brilliant polish. A. Mix three
pounds of fine lampblack with 1 quart of stale
beer and 1 pint of sweet oil; then add 1
ounce molasses, 14, ounce copperas, and 14
ounce logwood extract. Copperas can be pur-
chased from any dealer in chemicals and most
druggists, and is worth only a few cents a

© 1902 SCIENTIFIC AMERICAN, |

pound. Logwood extract can be bought from
dealers in dyestuffs or can be made by boil-
ing logwood chips with water.

(8779) W. 8. C. asks: 1 If the elec-
tric current enters a building from the street,
is it proper to place switch first, or fuse
block first? A. The rules of the Fire Under-
writers require knife switches to be placed
so that when open they cannot drop together,
that is, they must not turn up when opened.
There is no regulation given as to the position
of the fuses with relation to the switch. They
must be placed as near the point where the
current enters the building as possible. 2.
Please describe the méchanism and operation
of the American Clock Company’s clock of
Chicago. A. We have no description at hand of
the American Clock Company’s clock. 3.
Where and how is sal-ammoniac produced? A.
The chief source of sal-ammoniac is the ‘“am-
monia water” of gas works. This is the water
through which the gas is passed to remove
the ammonia. By adding hydrochloric acid
to this liquid, ammonium chloride is formed. 4.
In wiring for electric bells, why is it proper to
connect the carbon side of battery to the push
button instead of to the bell? A. It seems to
be a practice to connect the battery in a cer-
tain order to a circuit rather than that it
is proper to do it in either way. The bell
will operate as well either way. 5. In making
a galvanic battery ground connection, why is
it proper to connect the zinc pole to the
ground? A. There is no reason to say it is
proper to connect the zinc pole to the ground
in grounding a battery. If, as in the tele-
graph, the battery is divided, one-half at one
end and the other half at the other end of
the line, the zinc must be grounded at one
end and the carbon at the other end of the line.
6. About how many carbon cylinder battery
cells are required for cautery work, such
as done by doctors and dentists? A. The num-
ber of cells needed in cautery will depend upon
the size of wire used, probably five or more.
7. How many ampere hours will an ordinary
battery cell give? A. The number of am-
pere hours a cell will give depends upon
its size. Dry cells and sal-ammoniac cells can
hardly be said to have any ampere hours,
since they cannot be used on closed circuits.
Edison-Lalande cells have from 15 to 600
ampere hours according to type. 8. How much
of an ampere is required for a 10-volt lamp?
A. An incandescent lamy uses from two and
one-half to four watts per candle. A 10 c. p.
lamp will consume from 25 to 40 watts. 9.
About how many years do carbon cylinder bat-
tery cells last when used for dwelling house
purposes ? A. The sal-ammoniac solution
must be renewed in a carbon cylinder battery
when the cell tests a volt or a little above
one volt. The zincs will go till nearly worn
through, and the carbons will not need renew-
ing. Use a voltmeter for this purpose. 10.
About how many watts are used to charge an
electric auto when new? A% A storage bat-
tery is charged at 214 volts per cell, and at
a maximum of 61 amperes per square foot of
positive surface, reckoning both sides of the
positive plates. 11. About what voltage does
a spark coil give that is attached to an auto-
matic gas-lighting burner? A. A spark of
good volume, a thick spark of 14 inch, will
ignite gas, but a coil giving a half-inch spark
is commonly used. Several thousand volts
are required to force a spark through a half-
inch of dry air. 12 Are series or shunt-
wound motors used on automobiles? A.
Either series or shunt motors may be used
on automobiles. 13. About how many miles
will an electric auto run after being fully
charged, and about how long does it take to
charge them? A. It is stated that automobiles
have run 100 miles or more on a charge, but
about 20 is a fair run. 14. I noticed on the
name plate of some generators is stamped five
volts drop. What does this mean? A. Five
volts drop on a machine means that that volt-
age is used in the machine itself and must be
provided for. 15. Does the Atlantic cable
consist of a positive and negative wire, or is
the ground used for the return current? A.
An Atlantic cable has a bundle of wire in the
center for a conductor. There is no return
wire. 16. Is the zinc that is used in battery
cells pure zine, or is the zinc alloyed, and
what alloy is used? A. Open-circuit cells do
not usually have the =zincs amalgamated,
though this may be done with advantage.
Daniell's, Ieclanche and gravity cells are
used with unamalgamated zincs. Other cells
have their zincs amalgamated. This is done
by cleaning the zinc in acid and coating it
with mercury.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
December 16, 1902,
AND EACH BEARING THAT DATE.

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

treatment of

Acid from galvanizing works,
spent, Howard & Hadley
Acid, making acetic, P. Boessneck .
Advertising device, J. F. Smiley
Air and gas mixer, C. W. Hinman
Air brake and slack adjusting mechanism,
combined, Craig & Buck.............. 7
Amusement apparatus, J. St.. Clair
Anchor hoisting device for submarine boats,

101 N 56 600000000006000000006000000606
Angle bending machine, I. H. Dillon .....
Animal trap, J. E. Manlove................ 715,829

NC.

Animal trap, S. R. Leonard ............... 716,255
Applieator, W. C. Holt ............ .. 716,040
Atomizer, lubricant, C. C. Baldwin . . 715,940
Automobile, J. Ledwinka ................ 716,065
Automobile steering column, H. B. Brazier.. 716,183
Awning raising device, J. A. MecGuigan,

38 6650009000 8000000006000099006005000 715,841
Awnmgs, etc., hanger for, 716,016
Axl2, vehicle, M. B. Lloyd .......... . 716,073
Bahy tender and walker, C. J. Carroll. . 715,978

Bale and tie, combined, W M. Holmes...... 715,802

Ball. See Golf ball.

Band cutter and feeder, H. J. Fourtner.... 716,022
Banner, motto, W. B. Shuck ............ 10,884
Basket or f['lllt box, folding, O. Hoffman... 716,231
Bathing pan, portable, E. Pierce........... 716,096
Bean assorting machine, M. W. Guunn.

Bearing, ball, T. & J. Fraser
Bearing, hub, E. Christman
Bed bottom support, T. Klipfel 716,

Bed bottom support, elastie, T. Klipfel .... 716,054

Bed, folding, M. Geisel 16,026
Belt stretcher, D. R. Davis ... 715,998
Bicycle brake, H. W. Lapsley 715,819
Bicycle gearing, F. Steinkamp.. . 716,129
Binder, temporary, F. W. Reindel. . 715,865
Boilers, means for supplying w:

Sutherland & Millard ................ 716 308
Bolt fastening device, expansible, C.

Peirce, Jr. ...ciiiiiiiiiiiiiiiiiiieen. 716,273
Books, etc., cutting attachment for check,

G. G. Ritchie .................ii. 715,870
Books, etc., holder for, S. Stedeker........ 716,128
Boot oi* shoe counter stiffener, W. B. John-

U0 H066000000000a000008000000000880500 715,811
Boots, etc., fastener for, C. A. Pfenning 715,858
Bottle holder, fruit, J. G. Harrington.. 716,226
Bottle, non-refillable, E. P. Sawtelle. 715,877
Bottle, non-refillable, J. S. Candee... 715,974
Bottle stopper, C. Dorn .......... 715,765
Bottle stopper, A. & P. Schroedter. 715,880
Bottle stopper, J. Alsfasser 716,165
Bottle stopper, W. Lunt.. 716,257
Box cover support, S. B. Evan 716,014
Box elevator, k. V. Hetzel.... 716,037
Brake, L. Melanowski..... 716,076
Brake, C. Carloni ........cocvviiuiennnnns 16,188
Brake beam, S. A. Crone ........ 715,995 to 715 997
Brake shoe head, adjustable, C. F. ebe-

IEXd N3 e Ana00n oo h0an0000006a0a00060000 715,906
Branding iron, self-heating, A. A. Phipps.. 715,859
Back trimming machine, Walker & Warren.. 715,909

Bridge, J. C. Williams
Broom holder, F. Scott
Broom or brush, sweeping,
stanley ...........

Brush, A. W. Engel
Brush, electric, R. D. Laughlin ...

Brush, fountain -shaving, T. H. Scott.
Bucket dumping apparatus, W. R. Wllco
Buckle, J. Beveridge
Building construction,

S. Giletti

Burner. See Gas burner.
Bushing for buffing wheels, J. T. White.... 716,325
Button fastening for garments, G. W. Mec-

(&1 5 6066060600000000000066 00000600000 716,267

Buttonhole cutter, A. Jaude .............. 1
Calcium carbophosphld C. S. Bradley et al 716, 182
Calendar, A. Anderson 716,16

Calipers, wood, C. F. Osburn a6
Cam, Mason, ) 55086000000000000000
Camera fronts, adjusting mechanism for
photographic, Robertson & Hutchings.. 716,108
Camera, photographic, L. J. R. Holst....... 715,803
Camera, photographic, W. K. Folmer. . 716,021
Can body forming machine, Ross & W: -
horst ............. 716,111
Cap, apparel, F. Maass . 716,258

undert

centric draft
Langenheim
Car coupling, P. Brown

Car

s
Car draw gear, railway, J. F. Courson...... 715,989
Car driving mechanism, motor, A. Schmid.. 716,113
Car, dumping, 0. W. MeiSSner............. 716,075
Car fender, G. & P. Linhard................ 716,070
Car window dust and cinder guard, M. W

Hutchinson ............. . oo, 716,234
Cars, auxiliary power device for, C. C. Pal-

(9 N 55 h0 6080866000 000060600060660600 716,091

Caramel cutting and wrapping machine, H.
Y. Armstrong .........iiiiiiiiiieine,
Carbureter, J. A. Barber
Carbureter, G. L. Harvey .
Carpet renovator, J. S. Thurman
Carpets, manufacturing knotted,
Ahorn

Cash register, F. C. Osborn
Caster, furniture, Rentschler &
Caster pintle, W. Livingstone
Caster socket, W. Livingstone
Casters, etc., wheel or roller for,

ston
Cement blucks, core for making,

U315 666060000000004000008000a06000000
Centrifugal machines, froth condenser for,
1372911 5506000006080 000000000900000
Chain machine, H. R. Fenner .
Changer, J. Thomson .............covueun.
Chuck and countersink, combined, . J.
I 066 006000008600000000600000
Cigarette cartridge and blank for making
same, A. Leblanc

Cigarette machine, O
Clasp, J. Ritter
Cleaning and waxing pad, A. Bing .
Climbing apparatus and support, aeria ) H
Rodde
Cloth milling machine, Tinker & Arran.
Clothes hook, O. Gagnon
Clothes wringer, A. V. Ackerman
Cluteh, P. A. Houghtaling
Clutch, W. S. Graham

Coffin, T. A. Smith ..
Coil taping machine, W. H. Bangs ........
Coin delivery apparatus, Albert & Wiggins.. 715,735
Comb, F. Mosterts .........ooueeeuunnnnenns 715,837
Communication with the aid of electro-
magnetic devices, I. Kitsee ........... 715,817
Compartment box, P. Diehl........ .. 716,003
Composition of matter, J. W. Brown. . 715,751
Composition of matter and manufa g
same, A. Ramsdell . 716,276
Core setter, G. A. Johnson ................ 716,237

Corn sholck compressing device, R. W. Joslin
et a
Cotton compress, T. J. Griffin .

Crate, A. Klumpp ......c.coc..
Cultivator, one horse, S. Smith

Cup See Shavmg cup.

Curler, hair, heridan..................
Currents, transformer for polyphase alter-

nating, E. Ziehl ........... ... .00
Curtain, E. H. Duchemin.....
Curtain fixture, C. B. Lakin .

Cutting tool, R. A. Breul ................
Cycles, ete.,, means for
RS S A A A saaaaa000680000000000 80000

Derrick swinging and
Covell & Baechtold
Disinfectant holder for water closet bowls,

G. Deimel .......cviiiiiiiiiiiiininans 715,762
Disinfecting water closets and the seats

thereof, F. Gardner ................... 716,335
Disk implement cleaning aitachment,

VR T L0 11 B A 06660000 00808000 86000 715 910
Display box, T. L. Sturtevant .............. 716,139

Display cabinet and adjustable shelf, S. E.
Briggs
Display stand, H. Stahmer
Display stand, A. J. Merton .
Door check, W. H. Dunbar

Door check, J. D. Humphrey .............. 716,1)44
Door fastening, sliding, Russell & Mead.... 716,284
Door hanger, adjustable, D. S. Watson.... 716,152
Draft gear, J. F. Courson .. g

Draw bench, G. Baehr
Draw bench, E. E. Qulmb
Draw bench and sizing rolls,
BOAX . eis aions aiisio o s veaonoasasssncsacsons
Dredge, suction, L. W. Bates
Dress shield, D. Basch
Drill coupling, L. C. Preston.

Dust pan, T. Clover........coovieinunnennns
Dusting and cleaning garments, apparatus

for, W. Harbough .................... 715,792
Dye, acridin, Muller & Schmid ........... 716,264
Dye and making same, disazo, P. Julius.. 716,242
Dye and making same, yellow acridin, O.

Nastvogel .......ciiiiiiiiiiiiiiiinnnns 716,084
Bye, azo, C. Schraube et al.. . 716,289

(Continued on page 470).
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Without Steam Power should
use our Foot and Hand Power
Machinery. Send for Catalogues

A~Wood-working Machin,

B—Lathes, :tc. € e
SENECA FALLS MFG. CO.
695 Water St., Scneca Falls, N.Y.

0

MACHINE SHOP OUTF/TS.

| T00LS - SUPPLIES

ATALOGUE FREE

) SEBASTIAN LATHE COG75%miiso
¢« QUEEN > DRAWING PENS.

THE

All Queen Pens are sharpened by experts who have
had many years’ experience in making and st.arpening
Drawing Pens. Only the finest English Steel is used in
the Queen Pens, and they are hand-made and carefulty
tempered by our improved process. QUEEN & CO.,
Inc., Mathematical, Engineering and Scientific Instru-
10ent Makers, 1010 Chestnut St., Philadelphia.

Look at the CRANK SHAFTS.
Large in diameter and sostrong. All
solid steel forged. No chance for shaft
to break or balance wheel to quiver in an
n l n s Gas or
Gasoline
ENGINE. 2
Safe, gure and economic-
al. Stationary engines 1
to 50 h. p. Portable en-
nes 414, 8 and 12 h. p.
Vrite for catalogue.
0lds Motor Works,
216 River St., Lansing, Mich.

ROLLINC
SCREW
THREADS.

Any size up to 1'' diameter, 3"’
long. Four sizes of machines,
§F~ Send for Catalogue.

BLAKE & JOHNSON,
P. 0. Box 7, Waterbury, Conn.

FRICTION DISK DRILL

FOR LIGHT WORK.
1Ias There Great Advantages:
The speed canbe instantly changed from 0 to 1600 without
stopping or shifting belts.” Power applied can be graduated
to drive, with equal safety, the smallest or largest drills
within its range—a wonderful economy ir time and great
saving 1 drill breakage. (=~ Send for catalogue.
W. F. & JNO. BARNES CO.,
Established 1872,
1999 Ruby Street, - - Roekford, 111
. THE D(XON MOTOR
O "l' The equal of any Motor now made. Cheap!
] Durable! Simple! Less machine work to do
. o) than on any other motor. Bieycle Size
Full One and One-halfH. P.
Set of Castings with coid drawn seamless
cylinder, radiating rings and aluminium case,
i $15.00. Set of Castings with soft cast iron cyl-
each set of Castings. Sent C. O. D. if $2.00 is
sent with order. 5 per cent. if cash is sent.
Dixon Motor Co., St. Louis, Mo.
Gas Engine
Complete with spark coil, $12.00.
The Best Thing on the market. ¥
Latest and most improved model.
Wzlls, Oiland Gas Wellsdrilled
by contract to any depth from 50
t0 3000 feet. We also manufac-
ture and furnish everything re-
quired to G.ill and complete
same. Portable Horse Power
M and Mounted Steam Drilling
for 100 to 1200 feet.

inder, French pattern and aluminium crank
case, $10.00. Set of Castings with iron ciank

8=F~ Send for Circular.
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0.

case, $8.00. Complete set of Blue Printswith

Machines .
Write us stating exactly what
i8 required and send for illus-

: trated catalogue. Address
PIERCE WELL ENGINEERING AND SUPPLY CO.
136 LIBERTY STREET. NEW YORK, U. 8. A.

ELECTRO MOTOR. SIMPLE, HOW TO
make.—By G. M. Hopkins. Description of a small elec-
tric motor devised and constructed with a view to assist-
ing amateurs to niake a motor which might be driven
with advantage by a curreiit derived from a 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 AMER~
ICAN SUPPLEMENT, No. 64 1. Price 10 cents. To be
had at this office and from ail newsdealers.

Live Steam Feed-Water PURIFIE Rs

are guaranteed to keep boilers clean.
Purifier, Heater and Separator Catalogue Fre.
HOPPES MFG. CO., 25 Larch St., Springfield, Ohio.

A Marvelous Machine!

Watch the wonderful work
done by our A i
and Pipe Mil
'Threads nipples of all sizes.
80 swiveied that it can be
reversed and pipe cut off close
togrippers. Vise can be o -
ed or closed while machine
is in motion. Send Ié(rr Cata-
E MERRELL

loque. TH
MFG. CO., 501 Curtiss
Street, Toiedo, Ohie.

FOR TOWN OR COUNTRY USE 4
Thete is no more serviceable or simple
engine than the WEBER JUNIOR
a 2% H. P. engine suitable for grinding
feed, pumping water, shelling corn,

&ec., or for running fans, presses,
charns, butclers’ machinery, sheep
shearing machines, etc. Complete

with water and gasoline tanks and

. Oilers, etc., all ready for
lance wheels,
. 650 1bs, ea

Gasoline

Electric ares, controlling,- E. Thomson.... 715,901
Electric battery, D. H. Wilson. 15,920
Electric cable, J. H. West ... 716,155
Electric_carrier and_ hoisti T-
.. 716,033
. 716,048

head, H. M. Harding
Electric heater, J. H. Jenkins

Electric machine, dynamo, O. F. Conklin... 716,193
Electric machines, compounding dynamo, E.

B. Raymond .............c00n.n 716,102, 716,345
Electric machines, cooling dynamo, H. G.

Reist ...t 716,278
Electric meter, alternating current, C. P.

Steinmetz 716,130, 716,351
Electric motor controller, E. R. Carichoff.. 715,975

Electric motors, controlling, M. W. Day... 716,200
Electric regulator, C. P. Steinmetz . 716,131
Electrical conductor, E. Thomson ......... 716,311
Electrical distribution system, C. P. Stein-

MELZ tiiiieeientenreereersesonsansons 716,305

Ellipsograph, G. W. Sherman.
Embossing press, A. Tellschow .
Embroidering machine, A. Laub .
Enamels and glazings, manufacture of w

715,883
716,144
. 716,338
te

and light colored, R. Rickmann........ 716,106
End gate lock, F. N. Bressler ........... 715,966
End play device for rotary machines, H.

Geisenhoner ............ccciiieineannnn 716,216
Engine frame, steam, G. H. Reynolds.... 715,867
Engine igniter, hydrocarbon, Tuck & Wass-

INANDN .ttt teenennssosssnsssssssnnsssns 716,314
Engines, apparatus for controlling pumping, .

R. Wright ..............ciiiiiiiia.. 715,924
Eraser and calendering device, combined, P.

Edwards ............ciiiiiiiia. 715,770
Excavating apparatus, R. Bowker 715,962

Excavating apparatus, A. Klatt .
Explosion motor, J. P. E. Liet
Eyeglass mounting, S. N. & F.
Fare receipt slip, F. S. Borton.
Fastener, W. P. Devine
Fat in granular form, preparing, Iveson &

Wilson ... e it i,
Feed lubricator, choke,” G. S. Webster.... B
Fence guard, barb wire, J. A. Anderson.... 715,738

Fender. See Car fender.
Fertilizer distributer and cultivator, com-
bined, C. M. Huff ..................... 716,042
Fiber cleaner machine, S. B. & M. E. Al-
B E 1 o 715,736
Fibrous or other material, apparatus for
compressing, Lowry & Cowley ......... 715,824
File, letter, F. W. Tobey.......ccovvvunen. 716,148

Firearm ejector mechanism,R. T. Torkelson 715,903
Firearm, magazine, W. B. Farwell 715,773
Fire escape, W. D. Rupp. 715,876
Fireplace, A. E. Weidinger
Fireproof blind or door, W. . nnear... 715,816
Fireproof door or blind, W. R. Kinnear...
Fireproof window, Voigtmann & Pomeroy.. 716,151

Wilmot!
Furnaces, working zinc and substances con-
taining silicic acid in electric, A. Dorse-

Fishing net, C. F. Pike ............cocou.. 716,097
IFlood gate having movable closing body, M. ‘

Carstanjen .......ccciiiiiiiiiieiiieaean 715,979 |
Form, sleeve, A. J. Day ..........c....... 716,199 |
Fruit pitting and stufling mhchine, S. M.

Brown . ....iiiiiiiiiiiiiinrieernaaaaan 716,331
Furnace, F. W. Blake .................... 715,952
I'urnace charging mechanism, P. C. Patter-

T
Furnace draft and damper regulater . F.

I

TAZEI ot vteeenennrenennseneenennennans 716,008
Furniture, convertible article of, W. M. '

B0oazman ........iiiiiiiiiiiiiiiaaaan 715,953
Gage shears, F. H. Farnham ............. 16,015
Game board, H. L. Haskell ........715,794, 715,796
Game piece, H. L. Haskell .............. 715,795
Game, toy and advertising device, O.

Stageberg ...ceiiieiiiitiiiitiieeens .. 715,893
Garment holder, J. D. O’Brien, reissue.... 12,063
Garment supporter, I. Davis .............. 716,198
Gas burner, A. Beler .................... 716,176 :
Gas burner, acetylene, S. P. Watt......... 716,153
Gases, concentrating, H. A. Frasch........ 715,77
Gas cut off, automatic, A. M. Shough..... 716,119
Gas furnace, E. P. Reichhelm............. 716,277
Gear, transforming, W. H. Brewster . 716,180 |
Gearing, antifriction, J. B. Butler. 715,973
Glass tiles and sheets, manufacture

T. Nicholls ........cciiiiiiiininnnn. 716,086
Golf ball, E. Kempshall ................. . 716,245
Golf ball, E. Schultz ......... .716,290, 716,291
Golf ball pocket, R. T. Crane ............ 715,
Governor, H. J. Bouvier ................... 715,961
Governor, speed, H. H. Nightingale....... 715,845
Grain dump and® elevator, combined, A.

W. KOON t.irinrnrneennoereennannnnnns 715,818
Grate, endless chain, W. J. Taylor. 715,899
Gun, automatic, A. Burgess .............. 715,971
Gun, discharge actuated breech loading, S.

N. McClean ........cceveenenneonncnns 715,839
Gun sighting apparatus, Schneider &

Canet .....iiiiiiiiiiiiiiititiieannnn 716,114
Hammer, power, H. Feldhus ....... . 716,019
Handle socket, adjustable, T. Morrin .. 716,077

Harness box and buckle device, J

ree

0T

Harvester, corn, Widerman & Wright. ..

Harvesting implement, B. R. Huske........

Hat bl(()ick, pneumatic, Lamont & Weather-
a

L T T ¥ 716,251
Hay or fodder fork, F. Dailey .. 715,761
Head gate, H. W. Elder ..... . 716,012
Head rest, W. H. Elliott ........cciviunn 716,209
Heel rand skiving machine, J. H. Under-

WOOd ... it 715,907
Hinge, gate, Rickel & Potter .. 715,869
Hobby horse, J. W. Smith ........... . 715,887

Hoisting apparatus, W. A. Bock...... ‘. 715,747

Hoisting bucket, O. & J. Johnson... .. 716,239
Hoisting engine safety apparatus, & &
Witte ...t 716,243
Hook. See Clothes hook.
716,317

Hoop coiling machine, A. F. Ward.........
Horse overshoe, J. B. McClintock... .. 716,266

Hose clamp, F. T. Lippincott...... 716,072
Hot air machine, A. Heil ......... 716,036
Hub, vehicle, Morse & Lampman.. 715,835

Hydraulic engine, A. Legg .......cccuevenen 16,254
Hydrccarbon burner, J. M. & L. P. Beech.. 716,174 !
Ice plane, H. Bodenstein.................. 715,955 i
Ice planing knife, H. Bodenstein............ 715,956

INusion apparatus, Booraem & Howard,

715,958, 715,959
Index system, card, I. B. Hendrickson...... 715,799
Index systems, locking device for card, D.

E. Hunter .................. 715,807
Inductance coil, F. Dolezalek .. 716,206
Ink well, W. S. Claypool .................. 715,984
Insecticide distributer for planters, H.

Swindler

F 716,142
Insole, H. & J. R. Campbell ..... .

Insulated rail joint, W. E. Karns
Insulating metallic surfaces or wires, J. A. i

. Heany ... i, 715,798
Insulator, high potential, G. H. Rupley... 715,875 :
Ionone, making, A. Strebel ................ 715,896
Jail or cage, portable, J. A. Youngblood... 715,927
Key plate for use in the manufacture of

tune plates or cylinders, F. Schippers.. 716,287
Key ring, J. L. Sommer ................ 715,892
Ladder and scaffold, combined, M. Bau . 715,944
Ladder, folding, Labranche & Thirot.... 716,057

Ladder, step, M. E. Trafton
Lamp, W. J. Smart ............
Lamp, M. S. Hufschmidt ......
Lamp, electric arc, J. A. Heany ..
Lamp, gas or vapor, O. C. Hoffmann.......

£ 715,801
Lamp, incandescent spirit, R. E. Walther.. 716,316
Lamp, interchapgeable direct and alternating

current arc, M. H. Baker
Lantern, signal, A. C. Bunne ..
Lathe dog, T. C. Thom pson

T
Lathes, feed mechanism for screw cutting,

W. A, Wood .....ocvviiiiinnnnnnnnnnn 715,921
Laundry gloss, O. M. Nash ........... 715,844
Lawn edge trimmer, W. W. McCallum. 715,838
Leather, imitation, G. Youngwitz .......... 715,928
Ledger, flat opening loose leaf, G. F. C. |

Houghton ........... . 716,232 |
Legging, S. W. Alvord 715,935
Lens, C. A. H. Harting . 716,035
Level, spirit, L. Desmarais ...........+.... 716,001
Leveling rod, self computing, A. S. Doak... 716,006
Lever press, compound, S. J. Webb ........ 716,319
Life preserver, J. E. Armstrong ... voos 715,938
Lifting jack, screw, T. Hampton......., 716,387

(Conttnued on page 471)

Che Cypewriter €xchange

« Improvement the order of the age™

Undoubted Quality, Superior Design,
Perfect Execution Maintain
the Great

Success,
The Smith Premier Typewriter

Mr. E. D. EASTON

Reported the trial of Garfield’s assassin, Guiteau, and
other famoyus cases, is now the President of
the Columbia Phonograph Co.

American Success Series in Book Form.—At the end of this year, the Smith Premier Typewriter
Company will publish a handsome booklet containing pictures and brief biographies of twelve successful
Americans who have profited by their use of stenography or typewriting. These I{)ooks will be mailed free
@nly to persons who send iss their names and addresses, with request for same. .

acu se

» U. S. A,

. .

The Franklin Gas Engine

One-Half' Horse Power
worth $100 complete. We sell all neces-
sary castings, m aterials and detail draw-
hﬁzgs for#1€.20. Forrealwork—not a toy.
450 re vciutions per minute. Upright or
horizontal form. Finished parts sold
separately. Runs by gas or gasolene.
For boys and men with a mechanical
turn. Write for circular 9.

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

JUST PUBLISHED

HARDENING,
TEMPERING,
ANNEALING

and

FORGING OF STEEL

i By JOSEPH V. WOODWORTH
{ . Author of **DIES, Their Construction and Use.’’

Octavo. 280 pages. 200 Ilustrations. Bound in Cloth.
PRICE, $2.50

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

The uses to which the leading brands of steel may be
adapted are concisely presented and their treatment

116 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
BOSTON

817 Wyandotte St.,
KANSAS CITY, MO.

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

6536 California St.,
SAN FRANCISCO, CAL.

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

“CUSHMAN”’

CHUCKS

All styles and sizes. .

Send for Catalogue.

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

This is a
R OLLER

Not a GRINDING Machine
Every PART Rolls.
Plain bearings and caged
roller bearings rub and
grind.  Send for circular.
American Roller

Bearing Co., 32 Bin-

ford St., BosToN, Mass.
K. FRANKLIN PETERSOY,
165 Lake St., Chicago, IIl
Gen, Mgr. Western Ifept:

THE A.R.B.” UNFOLDED.

for working under different conditions. explained, also
the special methods for the hardeningand tempering of
special brands. In connection with the above, numbers
of “kinks,”” “ways,” and “practical points’

Mait 10c
extra

76c¢.

are em-

bodied, making the volume a text book on the treat-

y Jr. ment of steel as modern demands necessitate.
SHOCEO, dr. 1 1 A chapter devoted 1o the different processes of Case=
dical %P Somp 933 hm-dening is also included, and special reference
medical coil mounte made to the adoption of Machinery Steel for

on a polished base
metal_ parts nickeled
and all the features of
a_ Inore expensive ma-
chine.

In case of nervousdisorders, rheumatism, gout,
etc. is easily applied Yy the patient at home with-
out assistance. Any dry or liquid cell that will
operate any coil will operate SHQCKO, Jr.

Priee 75¢ (by mail in U. 8. 10c¢ additional,)
Send stamp for our complete catalogue, electrical
supplies, d ynamos, cast; ngs for gas engines, eto.
9

Tools of various kinds. The iliustrations show the
mechanic the most up-to-date devices, machines and
furnaces which contribute to the attainment of satis-
factory results in this highly important branch of mod-
ern tool-making.

Send for descriptive circular.
MUNN & CO., 361 Broadway, New York

THE BRIGHT WHITE LIGHT FOR

MAGIC LANTERNS

Also for Bromide Enlarging, Copying, Photo-Engraving.
Intensely brilliant, very portable, burne kerosene, costs
1cent 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.

L. W. CILLESPI Marion, Ind.

D. L. HOLDEN
REAL ESTATE TRUST B‘LD‘G‘PHILA,PA,

EGEALED ICE MACHINES

EGEALED

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT 2. 1899
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. SPECIAL_INSTALLMENT OFFER

$1 |
and your choice of either

Jud :
ge: one year, or the Memorial War Book
Leslie’s Weekly, one yeat,  or caricature

We offer A YEAR’S SUBSCRIPTION TO EITHER Judge or Leslie’s Weekly. TOGETHER WITH
The 'emorial War Book (a book of 600 pages and 2,000 illustrations), or Caricature (a book of
250 pages and illustrations in color and in black and white), each book being fully described in
the accompanying circular, foronly $1 oo withtheorder and $1.00 per month for four months,
or $5.00 cash with order. Mailthiscoupon to us with only ONE DOLLAR, and we willsend prepaid

LTI

1
II m

in advance and $1.00 a
month for four months
will obtain ...

]

1]

you may select.

ST

THE JUDGE COMPANY, 110 Fifth Avenue, New York

I aceept your offer of The Memorial War Book or Carlcature, and Judge or Leslie’s Weekly for one
year. Enclosed find $1.00 for first payment, $1.00 to be remitted by me for four months, £5.00 in all.

E

Indicate which book and which paper s desired by running your pen through the name of that not desired, E
' g

g

E

E

s

. ADDRESS
CURUEU R R TR NG g T U

LEE R IR IO BT T TEDUR T T TR HTTHI

© 1902 SCIENTIFIC AMERICAN, INC.

your choice of the books and enter your subscription to either JUDGE or LESLIE'S WEEKLY, as -

m
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EVYANS
VacuumCap

Will Make Mair Grow.
This appliance will massage the scalp, and
force a Eealthfnl circulation. It will stop
hair from falling out and restore a normal
growth where live follicles exist. We re-
fund the full purchase price if it does not
give satisfaction within thirty days.

For full particulars address

EVANS VACUUM CAP CO.,
Fullerton Bldg. St. Louis, Mo.

There is never any question

v

about the quality of a e
B. F. BARNES ;;:
UPRICGHT DRILL. 3
The tool here illustrated -is our 20-inch » B
Drill, and we guarantee it to drill up to =
linecn in steel and 1}4:inch in cast iron ,:{'

at a good gait and without strain. We
build larger sizes and will be glad to
send full data on our entire line to
interested people.

B. F. BARNES CO., Rockford, Ill.

SLEEVE
Absolutely the
WHY?

F They are Mechanically Correct,
Accurately Ground, Lightest, Nearest Dust
and Water-Proof, Neatest in appearance,
and they are used by the best Manufacturers
and ridden by the best Professionals and
Amateurs of America.

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

are
BEST.

Apple Economical Gas Engine Igniters
Are positively the best
built  for Stationary,

Automobile and Marine
Gas Engines, either touch |
or jump spark system. ||

We are the leaders in the \§
manufacture of Igniting \
Dynamos, Magnetos,
Governors, Coils, Plugs,
ete. Write for printed
matter. The Dayton
Elcetrical Manfg.
Company, No. 80 South St. Clair St., Dayton, Ohio, U. S. A.

New York stock carried by Chas. K. Miller, 97 Reade Street, N. Y.;
Philadelphia Office, The Bourse; Chicago Office, 19-21 La Salle Streg
St. Louis stock carried by A. L. Dyke, Linmar Building. Boston Stoc
carried by Electric Gas Lighting Co., 195 Devonshire Street, Boston, Mass.
Dunham, Carrigan & Hayden Co., San Francisco, Distributing Agents
for Pacific Coast.

e =

The Scientific Ametican
SPECIAL

Transportation Number

With thisissue many subscriptions to the Scientific
American will expire. It is not, therefore, amiss to
call attention to the fact that unless subscriptions
are renewed before the end of the year, the paper
will be discontinued with this issue. In order to
avoid any interruption in the sending of the paper,
therefore, the subscription for 1go3 should be re-
mitted without delay.

It may be of interest to our old subscribers to have
placedbeforethem a comparison of four Christmas
or special issues which have been: published within
the last ten days. The following statistics may be
of interest:

Harper’s Weekly Christmas Number
was a 96=page publication, price
50 cents.

Collier’s Christmas Number was a
40-page publication, price 25
cents.

Leslie’s Christmas Number was a
36-page publication, price 25
cents.

Scientific American Transportation
Number was a 52-page publica-
tion, price 10 cents.

Had the Scientific American been published on a
page the size of Harper’s Weekly, it would have
contained 78 pages inste>d of 52.” From this com-
garison it may be seen that the publishers of the

cientific American endeavor to give their readers
the full value of their subscription and a little more.

The various commercial houses which have patron-
ized our advertising columns during the past year
may be pleased to note certain statistics with refer-
ence to the advertisements contained in these re-
spective issues, inasmuch as the advertising pages
of a high-class paper are a pretty fair index of the
standing in which the journal is held by the com-
mercial community which has tested its advertising
value.

Harper’s Weekly contained yj200
lines of advertising.

Collier’s Weekly contained ;3820
lines of advertising.

Leslie’s Weekly contained
lines of advertising,

Scientific American (including the ads
on the covers) contained 18717
lines of advertising.

This certainly is a very gratifying showing and
one of which the publishers of thé last-named journ-
al may well feel proud. Thislarge volumeof adver-
tising, however, has not resulted in any sacrifice of
the reading columns of the paper. As may be seen
from the statistics given below:

Harper’s Weekly contained 73 pages
of reading matter.

Collier’s Weekly contained 22 pages
of reading matter.

Leslie’s Weekly contained 23 pages
of reading matter.

Scientific American contained
pages of reading matter.

Had the page of the Scientific American been
printed the same size as that of Harper’s Weekly,
there would have been 43 pages of reading matter.
A weekly journal of this size only becomes possible
through the wonderful developmeént of the mechani-
calart of  printing. The typesetting machines and
modern presses, together with the development and
perfection of high-class colored art’ work, have
made it possible to publish a weekly paper of
enormous circulation, and of asize, quality and cha'r-
acter at which the publishers of a generation ago

would have truly marveled.
Publishers

11500

29

MUNN & CO.,
361 Broadway, New York

Lithographic purposes,

electrolytically pre-
C

paribg metals and alloys for, O.

Strecker ...ttt 716,306
Lock, J. O’Connor ......... 716,270
Lock and latch, J. C. Alman ..... 715,934
Locomotive engine, J. E. Roberts. 716,107

Locomotive exhaust, F. Robinson.
Log loader, J. R. McGiffert

Log raft, J. Ayres ........ 715,939
Loom, W. B. Erskine ..........cvvuvuienns 715,772
Loom for the manufacture of knotted car-

pets, Panitschek & Ahorn............. 716,092
Loom, pile fabric, F. Tonnar ......... . 716,352

Loom take up mechanism, C. F. Roper

Lumber gluing press, P.
Mail bag receiver and del
ton et al
Mallet, G. F. Kenney ..
Mast arm fixture,
Davis
Match box,

Measuring

Read ..............:
Mechanical movement, L.
Mechanical movement, M
Metal finishing machine,

instrument,

ster
Metal to molds, apparatus for supplying

swinging jointed,

E. G. Nordblom
Matrices, producing, I. Kitsee
Mattress making machine, D. Wagner

716,282
Schneider. . . 716,288
iverer, W.

. . 715,781
.......... . 715,814

. 716,333

...... 716,354
electric, R.
.................. 716,103
D. Gibson..... . 716,028
Hibbard.... 716,038
C. C. Web-
716,322

. WL
strip,

molten, C. C. Webster ......... ,320, 716321
Meter. See Electrie meter.

Micrometer gage, A. Rieffel ........... . 716,279
Milk or cream cooling apparat

Salenius ......ciiiiiiiiiiiina. .716,112
Mining machine, coal, W. S. Bogle. . 716,181
Moistening device, H. M. Cloude..... . 716,191
Molding machine, Bradley & Gilbert . 715,964
Mop, floor, J. M. Michaud ........... . 716,262
Mortising machine, W. B. Reasoner . 715,864
Motor, B. V. Szabo .............. . 716,143
Motor control system, F. E. Case....... . 716,189
Motor controller, Krause & Bolen, reissue... 12,064
Motors, vibration equalizing support for, A.

121070 () 88 88 5 0a 0008000000 Ba 868 0e 800 00ad 715,954
Mower, lawn, C. Zickler ................. 716,164
Multicircuit generators, regulating, H. H.

A BN 5 65650000068000000000080008000600004 716,355
Multicircuit generators, regulating mechan-

ism for, H. H. Wait ................. 716,356
Nail making machine, J. H. Goetsche 716,030
Nut lock, W. A. Somerby 5 715,891
Nut lock, O. Feher ..... 716,018
Nut lock, W. H. Nelson . 716,085
Nut lock, F. Peterson ............ 716,095
Nut lock, A. A. & E. L. Golden .... 716,218
0il burner, E. R. Waterman .......... 715,912
0Oil burner, W. S. Jenkins...... 716,049
Oil burner, C. W. Sievert 716,121
Oil heater, S. B. MOISS ........ocveuveennnn 715,836
Oils or. the distillates or residuals thereof,

treating mineral, Stewart-Wallace &

(0045 | S 5 866008008005 800 00000000 803063000 716,132
Oiling -apparatus, windmill, S. W. Scott 716,292
Ore concentrating table, W. G. Dodd....... 716,205
Outlet or junction box, M. F. Whiton. . 715,917
Oven, oil heated, C. H. Higgins.. . 716,230
Oyster shucking or oyster op %

Cooley & Bishop ......... . 715,988

Packaging machine, W. H. Doble .

Pail, milk, J. B. Locke .
Paint, antifouling, T. II.
Palette, W. A. Sussmilch.
Paneled member for shee

P. M. Wege

Paper box, W. G. Haas ......
Paper fastener, L. C. Cox....
feeding and stencil

Paper
ratus, automatic, A.
Paper lifting mechanism
mann

Paper packing machine, C. J. Bradbury..
Peeling. machine, fruit, L.

Pen attachment, fountain,
Pencil sharpener, D. F. O

Photographic print washer, A. Van Hoorn..
Photographic printing frame, W. G. Wood..

. 716,007
. 116,256
. 715,763
716,140

716,154
. 715,789
715,992

715,764

715,905
. 715,749
715,783
716,224
715,849
715,908
715,923

"Denney.
t-metal structure,

printing appa-
B. Dick..........
, Tuck & Wass-

F. Graham
J. A. Hamilton..
liver...... 715,848,

Photographs or other card holder, W. R.

Magie

Piano, tremolo, P. Pomero

716,074
................ 715,860

Pianos, combined touch regulating and mute

attachment for, Harriss & Kendall
Pin clasp, H. T. Igelstrom

Pipe, apparatus for
Patterson
Pipe coupling, A. G. Mers:
Pipe coupling, duplex, J.
Pipe, drawing butt weld,
Pipe hanger, J. Collis’
Pipe stopper and tobacco

Nieda

Planter, Cotton, Brown & Livingston.
poison distributer for growin

Plants,
Zedlitz
Plaster, blister, E.

Plastic surfaces, means
E

P. Brandt

Playiﬂg ball, F. H. Richards.

Pliers, H. L. White
Plow, subsoil,
Plumb, level and square,

Bennett

Pneumatic despatch tube carrier,

Fordyce

Pneumatic despatch tube system,

Fordyce ............
Pocket book, J. T. Jagodn

. McAllister ..
Plastic materials, machine for forming
terior of, F. M. Locke

N. B. Cash

716,034
715,808

715,857
.. 716,260
. 716,104

drawing butt weld,

1ng ...............
J. Reilly.....
P. Patterson .

tamper, J. S. von

716,269
. 716,185

. 715,929
716,265

716,343
715,965

716,349
715,915

for ornamenting,

715,981
combined, A. M.
.................. 715,946
E. A.
.................. 716,213
E. A.
.................. 716,212

igg 715,809

Powders, machine for feeding and wrapping,

K. A. Robinson
Power controlling device,
Press.

Runyan & Levering
Printing machine inking

ite
Printing machine inking
North

Printing machine, strip, H. C. Lavery...

Protractor, bevel, C. H. B

Pulley, split, C. H. Bicalky

Pulp engine, T. Bassler
Pump, C. Nyberg ..
Pump, centrifugal, S. W.

Pump or exhaust, vacuum, T. A. Rose ét al.
Pumping apparatus, water, G. J. Roberts..
Punching bag apparatus, G. Yoerger........
Puncture healing compound, Grant & Chester

Racking device, Rhoades
Radiator, G. C. Hawkins
Rail joint, M. E. Stréeepy
Rail joint nut lock, E. B.

716,281

R. Wick 715,918

See Embossing press.
Printer’s quoin, H. P. Hamel
Printing and addressing machine,

............. 715,790
combined,
.................. 715,874

mechanism, T. M.
.................. 715,847
inking mechanism, J.
.................. 715,916
mechanism, T. M.
.................. 716,089
.. 716,064
arnes . 716,170

. 715,950
716,172
716,090
. 115,825
716.110
715,871
716,163
715,784
...... 716,346
.. 716,228

. 716,307

Luitw

& Hamrick

Rails, device for preventing the creeping of,

H. Dorpmuller
Railway, electric, W. B.
Railway, electrie, E. A.
Railway frog heel riser,
Railway, logging, J. W.

Railway signaling system,

Railway track structure,

Ramrod, gun rest, and bayonet,

J. Wheeler

Reaping machine attachment, I

maker
Refrigerator building, H.

Rein holder, wheel operated, L. Huenke .. .
Retort charging apparatus, J. De Brouwer..

Rheostat, F. Mackintosh
Rheostat, J. L. Hall
Riveting machine, W. J.
Rock drill, F. Coyle
Rod coupling, P. Carolan

Rolling machine, car wheel, H. W. Fowler..

Rolling machine, gear, W
Rolling mill guide, J. H.
Roof, H. N. Hansen

Murray 716,079
.................. 716,207
Potter .. 716,101
Sperry .. 716,125
F. B. Bradley.... 715,750
Boyd ............ 715,963
H. Bezer,
716,178, 716,179
C. B. Voynow.... 716,353
combined,
.................. 716,158
E. Shu-
.................. 716,120
T. Myers ..... . 716,344
716,233
716,201
................ 715,827

i 716,222
716,156
715,993
.. 715,976
715,777
| 716,241,
716,259

Whalen .....

L. Jonés.....
Mellors ...

Rotary engine, J. A. Grove . 715,788
Rotary engine, W. E. Troutm: 715,904
Rotary engine, W. P. Allen 715,933
Rotary engine, S. E. Carothers............ 715,977
Rowing mechanism, bow facing, D. R.

0 =S ¢ U 715,882
Rule, measuring, J. A. & F. L. Traut...... 716,150
Rule or straight edge, folding, J. Wur-

sechmidt ......cociiiiieiiiiiiiiiiiinnn. 715,925

(Continued on page 47%)

.. 715,856,
716,192

<

0or
has its

\ Good time
| has its
"beginning

ELGIN WATCH

Every Elgin watch has the word “Elgin” engraved on the works, and is

guaranteed against original defect of every character.

A booklet about

watches will be mailed to you for the asking.
ELGIN NATIONAL WATCH COMPANY, Elgin, Illinois.

A Handy Book
To Have

Montgomery & Co.’s Tool Catalogue

It is illustrated throughout and de-
scribesand prices Tools. 704 pages.6%x

~T00L
CATALOGUE

IMONTG
MoNIG

ins. The latest edition, with dis-
count sheet by mail for 25 cents.
0 MONTGOMERY & _CO.
CATALOGUE Ne2 | SN ool New York City.
wAstronomical
Y Enginoeri
&' Engineering
A Instruments

MANUFACTURED BY
W. &. D. MOGEY,
Bayonne City, N. J.
8F™ Send for Catalogue.

1to 60H.D. and GAS ENGINE
burns KEROSENE cheaper and
safer than line, Automatic,
simple, reliable. No electric bat-
tery or flame used. Perfect regula-
tion. Belted or directly coupled to
dynano for electric lighting, charg-
miz storage batteries, pmnping an
all power pur{mﬂes.
A. MIETZ,
198-138 Mot St., NEW YORK.
ADOPTED BY
U. 8. GOVERNMENT,
Ilighest Award, direct coupled
Generator Set, Paris Exposition, 1900,

Gold Medal, Pan-American Ex-
Gold Medal, Charleston, S. C., Exposition, 1902,

Send for
Catalogue.

position, 1907.

A BOON IN BRAKE BLOCKS.
The acknowledged leader inits line is
Potter’s S]{’rlng Brake Block for effi-
ciency, durability, economy, strength and
serviceability. [nusebybuilders of the high-
est grade carriages and wagons. _Morgan

Potter, Fishkill-on-Hudson, N. Y., U. S. A.

ENGINEER’S POGKET-BOOK

By CHARLES

H. HASWELL

A pocket-book of tables, rules and formulas pertaining to mechanics,
mathematics, and physics, including areas, squares, cubes and roots, etc.; loga-
rithms, hydraulics, hydrodynamics, steam and the steam-engine. naval archi-
tecture, masonry, steam-vessels, mills, etc.; limes, mortars, cements, etc.; ortho-

graphy of technical words and terms, etc., etc.

Sixty-fourth edition. xlvi.,

To the mechanic and the engineer it is simply indispensable; like their tools, it is
€.

I cannot find words to express my admiration of the skill and industry displayed

Pocket-Book Form

To you belongs the honor of having presented to the world a
more positive information than was ever before published.—Extract from

$4.00

982 pages.
something they need to have always at hand for use.
in producing the same.
book containin
a Letter from CAPT. J. ERICSSON, the celebrated Engineer.
12mo Leather
Squabs Pay Bt

Easier, need attention only part of
time, bring big prices. Raised in one
month. ttractive for poultrvmen
farmers, women. Send for FREE
BOOK LET and learn this immensely
rich home industry.

Plymouth Rock Squab Co..14 Friend St., Boston, Mass.
ELECTRIC AUTOMOBILE. — DIREC-

tions, with many illustrations, for making a complete
machine from two bicycles are given in SUPPLEMENT
No.1195. Tbe motor and battery are also treated of
in detail, Price 1) cents. For sale by Munn & Co. and
all newsdealers.

Howard Two and Four Cycle
MARINE
AND
AUTOMOBILE
MOTORS
‘Write for Cat.

Grant Ferris Co.
Troy, N. Y. .

A FOLDING CAMERA. — WORKING

Drawings showing how to build a folding camera. A
practical paper by an amateur for amateurs. 4 illustra-
tions. Contained in SUPPLEMENT 10%21. Price 10
cents. For Sale by Munn & Co. and all newsdealers.

Setland Chvucks

ARE THE BEST

S
L The Standard for Vears
i All Kinds. All Sizes

3
THE HOGGSON & PETTIS CO.

New Haven, Conn.

Patents, Trade Marks,

COPYRIGNTS; etc.,”
Solicttors
address MUNN & (;0-; of Patents.
Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.
Branch Office: 625 F St., Washington, B, C.
Hand-book Sent Free cn Appiication.

MARINE and STATIONARY

MOTORS

2 and 4 CYCLE
are no experiment, as they
are in successtul operation
in all parts of the world. S

Launches in stock.
. Send for Catalogue.
PALMER BROS.,
Cos Cob, Conn.
for 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.

SENT ABSOLUTELY ON TRIAL.

Guaranteed Not to Slip.

Railway, Mill and Factory Supplies.

AGENTS WANTED.
BABBITT METALS.—SIX IMPORTANT

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123e
Price 10 cents, For sale by Munn & Co. and all news.
dealers. Send for catalogue.

The ““ Wolverine ”’ Three
Cylinder Gasoline Ma-
rine Engine.

The only reversing and self-
starting ~ gasoiine engine on
the market. Lightest engine
fo the power built. Practi-
cally no vibration. Absolute-
ly safe. Single, double and
triple marine_and stationary
motors from 3 to 30 H. P.
WOLVERIN

MOTOR WORKS,

Grand Rapids, Mich.

COLD GALVANIZING

air and sea water. Our Patent Process is mow in use all over the country.

Save all the Spelter consumed in galvanizing b y the hot process
by using our Patent Cold Galvanizing Process, as the amount of spelter
lost as dross in the hot process 1f used in our process will give sufficient
protection to any kind of work to make it rvst-proof even against salt
Our licensees include U. 8. Government, The Standard 011

Ceo., Herreshoff Boat Building Co., Townsend & Downey, Armour Packing Co. Licenses granted on royalty basis.

$ample and custom work done at our factory, 108-110 W. 11th St,

© 1902 SCIENTIFIC AMERICAN, INC.

Main Office, 348 Broadway.

U. 8. ELECTKO-GALVANIZING €O,



Scientific American

DecEMBER 27, 1902.

CRAMER

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

E L2

i These plates
are

E especially

>

7

}

%)

[RAMEPDRY PU\TE )

adapted fo1

r“’ 4 Tourists
WA\ _cl' l““" M" ". using
7 PR K t Hand-
N “4‘; ! Cameras
G CHAMER DRY PLATE CO.
ST. LOVIS, MO.
Offices in

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

: I PRINT MY OWN CARDS

Circulars, n wspnper. Press, 3.

,/ Larger size, 00. Money saver.
Big profits prlnting for others
Type settink easy, rules sent. Write
for catalog, presses, type, paper, etc., to

factory, The Press Co., Meriden, Conn.

emington
Typewriter

Simple? Yes
Sure? Yes
Swift? Yes
Strong? Yes

Remington
Typewriter Company
827 Broadway, New York

Scientific American
Building Monthly

NEW VOLUME NOW READY

VOL. 34—JULY to DECEMBER, 1902

A Monthly Magazine of Domestic Architecture
Sumptuously Illustrated

276 Illustrations  Six Covers in Tint 146 Pages
Bound in Boards  Price, $2.00 prepaid by mall

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
;l.ledmost useful and most valuable publication of its

ind.

TALKS WITH ARCHITECTS

“A Talk on House Fittings,” by a sanitary expert

Mr. Frederick 8. Lambon "* Municipal Art.”

F. Wellington -Rucstuhl on *“Sculpture for the

Home.” Mr. Charles M. Lehean on ‘“ Opportuni-

ties for Decorative Art.” Mr. William Martin

Alken on the “blty Architect.” - Mr. Percy Griffen
¢ Small Houses.

EDITORIAL ARTICLES

*“Cheap Houses.” ‘“Walls and Wall Treatment.”
“Phe Arts and the House.” * The Oountr;7 House.”
‘“How the Architect Helps the Home.” * How
the Householder Helps the House.”

DEPARTMENTS

“The Garden.” *“The Household.” **Sanitation.”
“Stable Lore.” “The City House.” * Civic Bet-
terment.” “Country the »? “The Flat.” *‘Fire
Protection,” *“The Country House.”” * Housing
Problems.” “Heating Talk.” "Fumiturp"
“ House Suggestions. i “Wall Papers.” “Th
Kitchen.” ‘*New Books.”” “Legal Notes.” * New
Building Patents.” ‘ Publishers’ Department.”

The SCIENTIFIC AMERICAN BUILDING MONTHLY
contains each mouth phntographs and plans of dwelling
houses, gardens, country estates and buildings of mod-
erate price, together with a cover beautifully printed
in tint. Theillustrations are all made from photographs
taken expressly for the Magazine and are printed with
every advantage of the printer’s art. The plans which
of the illustrations presen acomplete
%nopsis of each subject and are a unique feature of

s valuable Magazine, Careful 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.

o‘f)ense i8 spared to make this Magazine the leading
ical 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

Sack, bag, or other flexible receptacle, A. M.
ﬁates, reissue
Sad iron heater, Fischer & Schmid..........
Sausage filling and linking machine,
5517 9 G S A S A AR d BN a a6 Ha0 0006003600
Saw mill, band, R. F. Barker ...
Saw, wabbling, J. A. Peoples ...
Scale, computing, E. Finn ................
Scale,. traveling crane, Taylor & Sargent..
Scow unloading apparatus, J. W. 1
Scraper and scoop, combined, S. M. Spangler 716 124
Scraper, fork, J. S. Healea 716,229
Screen, J. E. DUncan .........coeeeieennenns
Screw threading and beading machlne,
15N 0 b S 006600 000000000000
Screw wrench, . Sta
Seal, car, H. H Llemke .......
Sea]mg in machine, A. Swan....
Seam stretcher, J. A. Tessmer ...
Seating, S. Brooke ....ocoveviencnnnenns
Seed drlll ‘trash cleaner, O. E. Johnston....
Sewing machine attachment drawer, P.
| D I 55 a0 n0 0008048 0006600000000300400
Sewing machine guide, G. Scott...........
Sewing machine, lock stitch, G. E. Warren
Sewing machine ruffler and gatherer, J. F.
Wilkinson

A BIG DOLLAR OFFER

LEDGER.
MONTHLY ...

NATIONAL
MAGAZINE .2

00

715,767

715 911

............................ 716,159 ——
Shade and curtain hanger, J. P. Gerth...... 716,027 two ._
Shaft sinking apparatus, P. G. Moran 715,834
Shaping machine cross head feed, G. J.
. Meyer 20Ra0000000CAARC000C .71(55,323
having cup, Lemon Otto .. . 716,
Shears. See Gage shears. Current Literature 1 r Current Literature 1
Sheet énetal bending machine, C. W. Ken- . L%iogveralggntgcy 1902 and aill of 1903 A(IJIII{‘ Cosmopolitan or yr ALL
¥ ceciccceceissvesttsaseseesssennas X Cosmopolitan or Leslie’s Monthly FOR
glﬁ"tk vxi.u%t hol[:lier(,) FKSI g; A E. Miller. 712,3{;2 Leshe’s Monthly 3-00 | Woman’s IC{Ome £3.00
0ocC! oader, olshun .............. i Good T . 'ompanion 1yr.
Shoe box, J. C. Leclerc ..... 715,820 s e T
ghow case, O. Yates S ...... 715,92g
h fastener, P. tt. . 716,11
Shﬁ'{vtei"f,gerﬁoi“? F. Stacsifﬁouse . 716,126 The following, 12 montbs, with above $3.00 offer for
Sign, L. A. FullerThym ........ooon.ns 716,078 Pablic Opinicn, new . . . . $4 00| Scribner's Magazine . , . . $5.75
Slgnévaggg and night corner, E. W. Ed- e Leslie’'s Weekly . . . . . . 525| Current History . . . 4 00
Stgn, street of otier, i ¥ Dreman. .11} 115,160 | | Judge Weekly .. .. . 575 The Oaks, a weekly magazine . . 3.5
Signs, apparatus for displaying movable, J. Art Interchange . . . « « . 5.00] Scientific American B 5.75
. _Bryan ......... cesreneesiansinaiees 715,752 The Critic . . e . e . 4.00 | Scientific American Building Monthly . 5.25
g!gnﬂ{mgvh R. (13]- Spaulding SoaoROOnocRac000e 716,301 Arenaor ind . . . . . . 4.00|Pearson’s Magazine, 12 mo. with Calen=-
T nicating, Do Forest & Smytho...ox. 716,000 | Great Round World .~ . . . 425 dar, added to any offer, $1.00 extra.
Signals through space, communicating, De Century Magazine . . . . . 6.50 Leslie’s Popular Monthly, with Calen-
Forest & Smythe .........c.cccevveeennn 716,334 St. Nicholas A . . " s . 5.50 dar, $1.00 extra.
Signature gatherer, D. M. Smythe et al... 715,890
Signature gatherer machine, H. L. Roberts. 715,%;%
16,

Siphon, pneumatic, A. J. Weekley.......... T
Slag casting machine, C. H. Rhood . 5
Snow plow, M. Rounds ............ .
Sodium cyanid, making, F. Roessler 716, 350
Spectacles or eyeglasses, supplementary lens

Harper’s Big $4.00 Magazine can be added to any combination at $3.35 extra.

mounting for, L. A. Conn .............. 716,194 Cﬂrrent therature lyr. ALL | Current Literature 1yr. ALL
Speed indicator, L. Mott................... 716,263 Foecritle 1yr. gOR The Critic . 1yr. FOR
Speed mechanism, variable, W. A. Wood... 715,922 CAY 23U AT 1yr. 4.00 | Literaty Digest, new 1yr. $5.00
S O R e hlomel fbrous ma- o138 Public Opinion. new _ 1yr. $3.00 ALL | FPublicOpinion,new  1yr. $3.00
Spout £ ting and opers ting ’ Leslie's Popular Monthly 1 yr 1.00 OR ucces: 1yr. 100 ALL
pouts, means for supporting and opera "‘g Everybody’s Magazine =~ 1yr. 100 3.00 | Leslie’s Monthly or FOR
distributing, P. Nicolay . 5 716,03; Evergb 0dy’s 1yr. 100 $3.00
Spraying device, R. E. Chap: . 715,9 Sy o
Spring wheel, A. H. Huth. . | 116,046 g:;cbc"g;’mn*on-new 1oe. 801 gy [|1R0%er Monthly 1y 1% )
Square, bevel, E. W. Streed ..... eereeesaes 715,897 Everybody’s OR Public Opinion, new lyr. $3.00 ALL
Stacker for stalk shredding machines, pneu- Leshe'sijonth]y 1yr. 100 3.50 | World’s Work 1lyr. 3.00 FOR
. .mat}jc, Fg éﬂ gulétlss ................... Hg,gg{; Woman’sHomeComp&’on 1yr. 100 Everyuody’s or Success 1yr. 1.00 £4.00
air rod, F. S. Anderson...... : e
Stalk puller, W. B. McKinly .. 716,082 Cosmopohtan lyr. $1.00 My Club | The Era .
Stamping press, A. Lion et al...... 716,071 Ledeer Monthly OR § Krice Public Orinion, new 11?; s%&(@] ME,%'.‘,‘ b
Sstanchion, cattle,lD. Igz McLennan. . ;15,33:3 National Magazine lyr. 100 $®1.25 Arena or Mind 1yr. 250 €3.00
tay strip, Knowlton Beach....... 16, °
Steam boiler, R. McKay .............. . 715,842 Cosmopolitan lyr. $100 My Club | Criterion 1yr. $1.00
Steam generator, J. H. Campbell ... .. .. 716,187 Ledger Monthly OR Ub | Fedger Monthly 1yr. ‘10 | Mg Club
Stoker for mine refuse or other very fine Néitx{?nal Magazine 1lyr. %-00 sl.% National Magazine 1yr. 100 sé‘ég
fuel, automatic, J. MacCormack....... 715,826 erion lyr. 100 Cosmopolitan lyr. 100 Q
stong, drewing_or_ potisbing ool ¢ |\ W puuie ovmion, sew  1yr 408/ Biy Glub | Publc oo new 1y oW Wy 0Tab
Stop fastening, H. H. Greene . 715,785 grntemonMnd }yr. %% g rice All'ena 1yr. 250 ; Kric
Storage battery, E. J. Knapp 716,008 gualon i yr. 2 $3.00 | Mind 1yr. 200 $83.50
Stgszggr st é‘gsagge, e né . : 716'195 Four Track News 2yrs. $1.00 Clup | Criterion 1yr. $1.00
Stove top plate ¢ L. Bearh . 715,948 Cosmopolitan 1yr. 1.00 Er b | Tedger Monthly OR My, Club
Street gulde or sign, F. K. Pluh':i)iy"" 716,098 Ledger Monthly OR 200 f $2.00 | National Magazine  1yr. 1m0 $1.55
Suif Sompomnds Takine, 11 I, Wiigiiii: riagso | | TetowlVashe 1y 3 Ll i
ulfuryl chlorid, making, Knietsc! char: B Pubth inion, new 1 N
yr. $300 Vick’s Kam. Magazine  1yr.
Superheater, JPogerS & Jeffress............ 716,100 Cosmopolitan 13r 100 | Mg Club| F008, Mot Gro s
uperheater, J. P. Sneddon ...... g 0 716, Loacery \lonthlv OR 83]00 Up-to-Date Farm & Gar. 1yr. 50
gﬂ:ggﬂggscaét Og, E&'da?ﬁassweet ......... ;%g'})gi National Magazine lyr. 100 * Wom’'nsW'rk,Athens.Ga. 1yr. 50 L r?(:lg b
I p . L. 0 g Am. Poultry Advocate 1yr. 25
Syringe, T. L. Jomes ............ ... 716,240 Frank Leslie’s Pop. Mag. Cosmopolitan lyr. 100 2.00
Syringe, fountain, J. H. Stearns.......... 716,304 14 mos. and ¢ a]endar $1.00 My Club | Ledger Monthly OR
Taleesl,] collapsible leaf for extension, H. T lstgtelr M(]uﬁhly (1)R , - s%iﬁf) National Magazine lyr. 1.00
G1 L IS0 0600000 060030000008008008 ) ational Magazine r. 1 | o
Tailigx;g% l?pparatus for removing, McPhee Cosrropolitan 1 §r. 1.00 ) Gosmopolitanl 1yr. $1.00 MF Club
ull ..iiecciiiiiiiiaaen Ledger Montbly lyr. 100
Tank heater, J. Strahm .. Arena or Mind lyr. $2.50 M Club National Magazine 1;:- 1.00 g Sf.i'gé'i
Telegraph signals, apparatus for determin- Cosmop(\)ilmzlhl OF lyr. 1.00 F =
ing the direction of space, J. S. Stone.. 716,135 MNS‘;‘T (In;d y 1 32.50 Pathfinder lyr. $1.00 ) My Club
Telegraph signals, apparatus for simultan- ational Magazine yr. 100 8:21911;33 Monthly %Ylﬂ i‘% { rice
578 Stome o, M OCCIVINE SPC 116,136 | Grest Round World  1yr. 8200 : = #1.75
Telegraphic signals, determining the direc- egzzi;)g{n.nfhly OR 1yr. 100 Mgrg!gb ('l;gsem%ggll(i:mn 113'1‘- $51350 My Club
Telegraph sinals, simultancousiy transmit. o+ |l National Magazine  1yr. 100 Ledeer Montbly OR 7 43153
ting and receiving space, J. S. Stone... 716,137 e AL U National Magazine lyr. 1.00 °

elegraphy, wireless, De Forest & Smythe. 716,203

eleghonde CamEi} Itselelglraph systems, com- eI, I WILL DU

ine . E. Buell ............ooeeene. PLICATE any or all club offers made by ANY other Agency or )|

Telephone’ exchange systems, supervisory ’ in my catalogue or not. I have special arrangements with ever ublxsﬁer llyl Axri‘;?cislgﬁoﬁgggse l;,rl)i:ctgjl
signal for, C. E. Scribner ............ 716,293 offers. I1f you will send me THREE orders for A§§ combinations, including THREE or

Telephone mouthpieces, antiseptic protector more publications, you may have FRER.

subscription to

our premium, a yearl
for, R. I WAllmarth .....eooeeosenenn. 716,329 &)NY $1.00 periodical named above. “Your OWN club and’l‘ ({other clubs make the THREE orders.
Telephone swiveling trumpet, A. Schoeler.. 715,878 mbinations must be for $1.50 each or over. Special cash commissions quoted to agents.
Telephone system, W. M. Davis .......... 5,999
Telephone, telegraph, electric light, and
lpower system,v(‘:,ombined, A. M. Stark.. ;lg gog McCl 's Biz Doll M i $] 00 ¢
Telescope, prism, W. H. Harvey........... 15,79; cClure’s ollar [lagazine R extra.
Telescopic compound engine, W. Schneider. 716,115 4 4 ’
Tethering pin, R. C. Eldridge.............. 716,010
Ticket, combination premium, Schrafft &

T Yo e Y= ToT-T=
Tile, W. P. Meeker
Tiling for floors, walls, ceilings, fireplaces,

Pearson’s with Calendar, $1.00 extra.

Tuetcf F. A}izan ..... T Sro e 715,932 -
e oo o e 2 W 000 Leslie’s IMonthly, 14 months, with Calendar, $1.00 extra.
- Time indicator, E. Fitch ....... 715,776
Tire fastening, R.1 M. Connable. ;}g,ggg
Tire, motor vehicle, M. Polack. 5 . .
Tire, pneumatic, H. N. B. Good. . 716,031 Lad’es’ Home Journal, or Saturday Evening Post, $1.00 extra.

Tire repairing compound and preparing sa e
McWhorter ....................

Tire, resilient, Le Grand & Cheneau.....

Tire tightener, G. W. Cook

! 716,083
. 716,066

Tool, combination, C. L. Peirce, Jr.... 716,274 REFERENCES: DUN'S or BRADSTREET'S. ALL LEADING PUBLISHERS
Toy,| A Gibson ...l T1o782
Toy, 5 5 (2 IS5 8060000000000000a0004 y !
oy resonating or sounding, 3. Address Dept. J, J. W. GRUMIAUX’S CLUB AGENCY,
mell ... i i i i it i i i
Trace fastener, B. M. & o ogu
 Tramway switch, J. W. Keefer....oeonis. 716,244 Ask for Our 32-Page Catalogue Le Roy, New York.
Transit, A. Lietz .........ccviivirnrananes 715,823

Transporting and distributing apparatus, C.
15 BN 1114 (5 58666800000 00000865000000000
Trap. See Animal trap.
Tray for beer glasses, A. Markmann.. . 715,828
Trolley catcher, A. Thode 716,145
Trolley wheel, Chroninger & Adam . 715,983
Trousers, S. A MYErS ....cveevurennnonanns
Truck, flexible car, C. S. Shallenberger 00
Truck, railway, W. C. Happe.............
Truss, hernial, . J. Hage, Sr............
Tube plate handling apparatus, J. J. Boax..

%gtﬁ?g; uﬂilel q:;.'p%; (}vlnlfn you sex‘lg lnhyour nrdBr gnd I will melllxde liv‘vinh your orde;
stra agazine, ashington . one
three months at No Extra (‘lmrmga. ’ gom. year, also Farm, Field ;o)

FREE OFFER

Fireside,

NOT

715, 746

Beware of the Unseen BURNS AIR
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Gas, petroleum ........ . 174 Lamp, electric ............. 42

Gas pipes, electrolysis of 54 Lamp, electric, shop window 71

Gas tar for roads....... . 256 | Lamp filaments, vibrations of 327

Gas works of Tunis........ 343 . Lamps, arc, life of 23

Gases at high temperatures.. 377

Lansing man, the
Gdsoline engine builders .... 445

Launch, kerosene ...

Generator, electric, domestic.153 Launches on Clyde, tonnage 124
Generator, steam, new...... 171 . Lead poisoning, electric treat. 166
Glacier ice, structure of.... Legal notes..75, 158, 208,
Glass, malleable....... I 314, 43
Glass smelting, electric..... Legal notes ............... 450
Gold, hall-marking of ..... . Lens, photo, makmg a......*325
Gold dredging .. Lepidoptera, micro, collection 117
Gold fields of So. 2 . Library, Bodleian, the . .
Gold saving appliances...... 1 Life-boat, Doenvig’s....

Golf clubs, how made...... *122 Life-boat, new.......

‘‘Good Hope,” cruiser...... *257 Life-float, Carley 94
Goose, shot by Esquimo..... 6 Life, long vs. scrap heap... 198
Gradometer, automobile.....*108 Life preserver ........ *206
Grades, intluence of......... *309 Light, effect on plants . 376
Grain door, . Light, effect on life . 445
‘‘Grandboi,’’ Light, electric, and eyes . 171
Grapevine, big, California.. *9 Light, interference...... 342
Graphite, artificial ......... 327 Light, wave theory of. 342
Great Britain, trade of..... 88 Lighthouse, Beachy Head.. ‘3.)8
Guam, earthquakes in...... 260 ' Lighthouse system, American 338
Guatemala, earthquakes of..*379 Lightship, automatic ...

Guericke, Otto von, annivers. 358 Lightning-struck tree...

Gun, 16-inch, transporting...*442 Liner, provisioning a .... 39,
Gun, automatic, Colt........ *53 Liners, transatlantic, new..*389
Gun, coast defense, test.... 87 Link, detachable ........
Gun, disappearing,, tests.... 70 Lizards, California .........
Gun in naval warfare....... 372 ' Lloyds, what is? .......
Gun, pneumatic, end of...... 36 Lockjaw, treatment of..
Gun, rifled, 16-inch....... Lock nut, automobile...
Gun, Schneider-Canet R Locust plague, the ..... ..
Gun, Ehrhardt ............. Locust, seventeen year......
Guncotton charges, Locomo, Amer., in British
Gun-sight, new ............ 51 shops ........coiiiiian, 458
Gunnery experiments ‘‘Belle- | Locomotive, a powerful..... *200
isle’” L.ooaiiiaiiia 106 - Locomotive, Amer. hist..... *399
“Gustave Zede,” the 18 | Locomotive boiler explosion..*306
i Locomotive driving app..... 294
, Locomotive, electric, new.... 293
H ‘ Locomotive, electric .......*410
Locomotive, fast ........... *398
Hdlifax route to Europe.... 84 . Locomotive, large, wreck of. 88
Heall, Asaph ........... T.ocomotive, passenger, large.*150
Hall-marking of gold . Locomotive, powerful........ *37
Harvester, a mammoth.. Locomotive, record, a .. 153
Hamburg, sea traffic of.. . Locomotives, Russian.. 343
Hathamite, new explosive. Locomotives, Amerlcan ... ¥121
Hat, ventilated ......... Locomotives, electric, large . 343
Hawks, killing, method Locomotives, English, old. 89
Headlight, locomotive. Locomotives, census of...... 187
Heat, mechanical equiv. Locomotives, pneumatic *408
Heater and boiler...... *109 Locomotives, Stephenson..... 273
Heater, curling-iron *313 Long Island Sound defenses.. 166
Heating, electric ... 424 Loot, astronomlcal Chinese. 7
Heavens in August... . 67 ‘‘Louisiana,’ battleshlp ... %123
Heavens in September. 149 Lubricator, a new 313
Heavens in October.... 199 Lubricating piston rods. 138
Heavens in November. 287 Lumber plant, redwood . *70
Heavens in December. 355 |
Hemp, American ..... *356 |
Himalaya, attraction of..... 287 I M
Hoarseness, remedy for. 25
Hoist, tackle-block Madagascar, transportation
Homes, curious.... .....*330 in ...oieiiiieiiaaa.. 309
Hopkins, George M. ....*133, 152 Magnetism, new law in. . 187
Hopkins, physical app....... 217 Mails, trans-shipping.... 343
Horn and bell, cycle.. *207 ‘‘Maine,”’ battleship, the . 148
Horse, disappearance 224 ‘‘Maine,’”’ trial of the.. . 54
Horse-fastening device. *27 Malaria-spreading anima 133
Horses, scarcity of.... 66 Manchester dock scheme. 343
Horseshoer’s box.... *340 Manufacturers, American 252
Houses, electrified.... 133 Map, copper-plate, new. 450
Houses, grass, Wichita *25 Map with name America. 199
Hub, pivoted ........ .*449 Marble, artificial ........... 294
Huichol Indians, the.. *362  Marconi disclaimer 84
Humidity regulators.... *201 | Marconi, feat of ... 54
Hydrant, non-freezing.. ..*374 Marine, merchant, Russ1an . 448
Hydrogen, liquefaction of.... 342 Marksmanship, naval ........
Masks, Indian ...... ‘103
Mastodon, discovery of 109
I ‘Mastodon, Grove City .
Match, a new ......
Ice, glacier, structure of.... 342 Match, safe, need of.
India rubber, Amazon....... 54 Matches, German .....
“Iiadiana,’”’ dredger i 311 Matches, paste for......
Indigo, artmclal .. 30 Material, rapid transit of 8
Industry, electro- chemlcal 187 . McMaster, R. B., death of 117
Industries, distribution of. 182 Meat, cooking of............ 71
Infringements, notes on.‘... 75 Mediterranean trip ........ 27
Injured, first aid to........ . 153 Meerschaum industry, the 51
Insulator for hlgh voltage... *74 Merchant marine, American . *388
Insurance rompames, dptunct 105 Metals, white, waste in..... 305
Inventions, curious ......... *206 Metallurgy among Chaldeans 85
Inventions, Metric system in textile ind.. 19
Invvuti«ms, in..... 313 | Meteorite, a great........ LT
Inventions, modern, anticip. 363 | Meteroite, a huge..........*288

Meteorites, imitation 121
Mexico, archaeology of......*118

Microbes, experiments on. 426
Micrococcus from milk.. . 326
Militia and Colt gun.. . *53
Milk, adulterated .. 426
Milk, hygienie, suppl; 377
Milk in powder ......... . *40
Milk, micrococcus from. . 326
Mining congress,at Butte. 183
Mining, hydraulic, Nome.... 175
‘“‘Minnie A. Caine,” salvage.*52
‘““Mocecasin,’”” trials of the
*357, 342
Money in mrculatlon, the.... 309
Mono-rail 1ine, a.........

Morris Canal,
Morse estate,

inclined plane.*324
distribution... 342

Moss, growth of on trees.... 117
Motor, gasoline, appli.... .*169
Motorman, the ..... . 166
Motor and dynamo *26
Motors, electric ........... *410
Motors, electric, advantages

[0

Motors, mine, compressod air 153
Mont Pelee, eruption of.*106, lgl
7
6!

Mountain eclimbing,
Muffler, Loomis
Mulbery tree craze, the
Mummies of Alaska
Mussels, movement of
Museum, a flea ...

effects. .
.*1

N

Nailholder, handy...........*108
Name, tltle ina ....
Navipendulum experlment
Navy, our needs of......
Neckyoke, attachment.
Nervocidine
Nest egg collecting
Nests, armored
‘‘Nevadan,’’ the.
“New Jersey, ’ pilo

New York as forelgn mty
Niagara Falls Co.’s plant

Niagara Falls power, devol 234
Niagara power plant 327
Niagara Falls tunnel. 372
‘‘Nicolaus,’”’” the dredge. 347
Nile irrigation works... *189
Nile reservoir, opening o 444

Nile Valley, irrigation
Niter deposits, discovery.
Nobel prizes
Nohel ' prizes,

o
Observatory, United States..*139
Odontoglosum, odor of. 373
Oil fleet, a big.... 226
0il can, new ...... *42
0il, crude, smelting with 291
Oil fuel ................ 187
0il fuel for locomotives. . 89
0il fuel for London.. . 218
0il fuel for naval use. . 304
0Oil, fuel, in Texas .... . 234
0il fuel, merchant marine 216

0il fuel on Pacific .
0il fuel on ships

0il, fuel, use of ... 141
0il gusher, burning *125
0il motor, new ... 92
0il well, Alaskan . . 226
0Oil wells, greatest of. 138
Omnibus, origin of ..... . 449
Ordnance Bureau, report 354
Ore detector, electric *243
Ore extraction, magne 7
Oroya Railroad ....:.. *22
Osier culture ......... 103
Osmium, melting point..... 89
Ostrich feathers, culling. 101
Oven, drying .......... *186
Overflow, automatic ... 27
Oxygen apparatus ..... .*205
Ozone, formation of ........ 424
P
Painting machine, *442

new ....
Palettes, Egyptian ........

Panama Canal
Panama Canal problem

Panama Canal, titles to..18, 234
Panda, the ......... eeeee... 133
Paper, oat-hull RN 363
Parks, American, growth of 184
Parthenon,. restoration of. 373
Pasteur, statue to. ot 277
Patent case, the Dubois.... 158
Patent department..74, 108,
¢ 157, 206, 242, 294, 312,
363, 42
Patent law, Cuban, new.... 50
Patent, U. S., design....... *312
Patents, notes on..75, 363,

242, 313, 208, 158 4‘3 294
Patents, notes [0) 1 F 450
Patents, Amer., Jap. opinion 447
Peary, Lieut., return of.... 198
Peas, raising ..............*346
Peat fuel, manufacture..... *237
Pelee, Mont, volcanic dust... 19
Pendulum, Foucault’s ..*310, 287
Persia, explorations in. 85
Persia, printing in.. 104
Petroleum fleet, new 73
Petroleum fuel ........ 187
Petroleum, smelting. with... 291
‘‘Philadelphia,”’ reconstruc-

tion ...l 272
Phonograph, a toy.......... *364
Photograph, modifications of.*135
Photographs as evidence....*328
Photography of sound waves. 34
Photography, military 1
Photography, spectral
Piano, improvement in the. 363
Piano player, automatic..... *185
Piano resonator ..... *
Piddocks ...........

Pile drivers, modern
Pipe puller .........
Pizarro, remains of

Plagues, American, passing of 117
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Plant, a new............... 217
Platinum, dispensing with.. 91
Plow, a motor ........... 273
Porto Rico, prehistori 35
Postcard, inventor of. 243
Post, electrie, Piscicelli .256
Potatoes, drying . 6
Poultry feeding de .. *74
Power, artesian well ....... ‘124
Power, electric, plant ...... 149
Power exerted by water...... 293
Power from lake breezes.... 243
Power from oil, Texas...... 234
Power plant, Niagara....... 327
Power station, Edison ....... *152
Power, water, Keosauqua,

Ia, .. .. .o
Press, Chinese, m Amerlca
‘‘Preussen,’’ the L2

Prints, blue, marking......
Printing frame, photo.......
Printing in Persia .........
Privacy, right of............ 208
Prize, Galileo-Ferraris ...39, 137
Prize, John Fritz...... el 171
Prlzos, Franklin Instltuto 449
Prizes, Nobel .......... . 448
Prizes, Nobel, award of.... 376

Projecting apparatus, new...*
Propeller, new type ........
Propeller, reversible......
Propeller shaft, mending.... 102
‘‘Protector,”” submarine boat.*346
Protop]asm, steaming 340
Punch centering device..

Pupin, latest invention.
Puzzle, perplexing......
Q

““Queen Alexandra,’’ the.*36,*397

R

Race, a motor-paced........ *125
Racer, Truffault .......... *226
Radiation, new form of..... 66
Radium, radiations of....... 133
Bake, folding ..............*157
Railroad, a crooked......... 273
Railroad, ‘‘baby-gage’ ..... 374
Railroad, Cape to Cairo...... 71
Railroad expansion, Africa.. 252
Railroad, great, clectricity on 268
Railroad signals ........... *104
Railroad system of U. S....*402
Railroad transportation ....*398
Railway, mono-rail ....... *380
Railroad, Oroya ............ *22
Railroad, Paris Metropol....*218
Railroad, Penns., tunnel.... 372
Railroad protection, flood....*361
Railroad record, another....
Railroad, Tehuantepec .
Railroad work, feats in....
Railroads, our criticism of.. 252
Railroads, tubular, London... 171
Rail bearing plate, new..... *256
Railway, London, vibration.. 5
Railway, single-phase....... 186
Railway, transcont., Afrlca 422
Railway, unique ............ *8
Railway, Valtellina
Railways, American, Prus-

sian view .......
Railways, French, hlstnry of 2‘3
Railways, steel rope........ 153
Rainfall, measuring

Rameses colossus ...
Range finder, folding...

Rats, a plague of, India. 90
Rays, X-, hacterlcldal powpr. 25‘3
Ray, X-, tubes, cheap..

Redwood lumber plant..
Reel, harvester .
Reforestation, South Ameri-

can
Remora, the ................
Renshaw Jos. B., death of.. 158
Reportmg vessel, naval...... 105
Resonance, electrlcal ... *¥120, *133

Resonator, piano . 24
Rice culture ....... ... 1568
Riveter, pneumati. _....... *4
Roadbed oil, abandoned..... 89
Rotations, electro-magnetic..*461
Rowland, Professor ........ 26
Roads treated with tar...... 256
Rubber, Amazon ............ 54
S

Saccharin decision ......... ¢
Saddle, reindeer ..... *58
Sahara, expedition to. ... 4
Salt deposits, geology of.... 59
‘‘Santos-Dumont No. 9°’. *447
Sardine box machine... 450
Saturn, rings of, mass. 323
Sault Ste. Marie Canal *288
Saw clamp, new . *157
Sawdust briquettes . 277
Saw-tooth tool *295
Scale, liquid .*313
Schools, correspondence...... 205
Scheoner, seven-masted, 175,

58, *87

Science Association, American 35
Science in America.......... 18
Science notes..7, 71, 85, 105,
117, 133, 153, 217, 235,
253, 287, 305, 323, ‘358 373
2.3 441, 459
Science study by women...... 253
Sciences, National Academy.. 355
Screen, Wood’s .......... .. 3556
Screw propeller, reversible..*374
Sea and fisheries of Europe.. 305
Searchlight, acetylene ... .*328
Sea serpents, bite of ....... 253
Sea serpent, successors of.... 34T

Serpents, sea, bite of....... 253
Shaft,. propeller, mending....102
Shafts, sinking, method..... *150
Shapiro, the forger ........ 51
Ship combine, the 234

Ships, fighting, world’
Ships, same old
Shipping, British ....
Shipping trust, the .....

NC.

Shipbuilding feat, a......... *21
Shipbuilding in Japan. . 34
Shoe cleaner ....... *206
Shutter attachment. *174
Sign writing, Mexican. *¥225
Signal corps, army. 459
Signal, railroad 422
Signals, railroad *404
Silican, hydride, new

Silt of the Mersey ..

Silver, hall-marking of . .
Silver, pure, electrolytic ... 327
Skeleton, the Lansing .*3
Slate quarry blasting
Smeaton, John, civil engmeer 291
Smelting with oil 9
Smoke consumer, e
Snoqualmie power plant....'137
Snow, machine for removing*461
Soldering iron, electric.....*313
Soap mine, natural ... 71
Sound interference.......... 85
Sound waves, photography of 34
Spark-gap, poles of, heating. 291
Spark-plug, new *340
Spectra of electric spark.... 153
Speed trlals, railway 171
Spider, spinning of the .170, 1‘34
257

Spider, the, at work.

Spindles, improved .. . *93
Sponge fishing in East. 67
Sprag, automobile .... 444
Stack, big, razing a *236
Stall for horses .... .*191
Staple extractor *108
Stars, explosion of. 23
Steamer, new type of ... . 4
Steamers, Cunard, 25-] knot. .. 286
Steamship, oil hurnmg ....... *36

Steel, casting ....
Steel corporation, U. S
‘‘Stewart,’”’ torpedo -destroyer 290
Stockyards, women in ...

Stoker, automatie .. ‘102
Storage, cold, experiment.... 217
St. Paul’s Cathedral, stability 71
Street ventilation ........... 286
Submarine boat ‘‘Zede’’ .... 18
Submarine, experiences in.. 448
Submarines, sham battles... 292
Subway, New York...... 198,*202

Subway, rapid transit
Subways, ventilation of
Suez Canal
Sugars of apricots
Sulphur dioxide, electrolysis.
Sun, theory of the
Sverdrup, discoveries of.
Sweating robe, electric
Switeh, stab
Switchboard, horizontal

T
Tackle-block hoist........... *313
‘‘Tarantula,’’ the ..*396
Target, elcetric 171
Tariff stone, Palmyra T
Tehuantepec Railway . 57

Telegraph, facsimile....
Telegraph message, aerial...
Telegraph, wireless, patents. 208
Telegraph, wireless, receiver. *11
Telegraph, wireless, Arm-
89
Telegraphy, automatic ...... 44
Telegraphy, printing, page.
*136, 186 272
wireless,

strong .......... ..., 116,
49
.*274
Telegraphy, wireless...*120,

Telegraphy,
est

DeFor-
*102

Telegrap'hy,
tor:

Telegraphy,
Telegraphy,
Telegraphy,

den
Telegraphy,
Telegraphy,
Telegraphy,
Telegraphy,
Telegraphy,

wireless, efficient
wireless, feat....

Fessen-
208,
wireless, France.
wireless, Italy..
wireless, Marconi
wireless, military
wireless, new use

wireless,

Telegraphy,
Branly
Telegraphy, wireless, stations
90, 377, 269
Telephone, an optic .. *292
Telephone cable, a new..... 327
Telephone exchange, Fuller.*238

Telephone in surgery ...... 89
Telephone patents, Pupin’s.. 459
Telephone plug, Butte’'s ... 242
Telephone, wireless ........ *37
Telephony, light-beam ..... 187
Telephony on trains ....... 158

Telescope, a great
Temperature indicator, Whlp-

Ple ..ol *69
Temple models . *446
Terminal, railroad, ne

(31ty
Terrapin, ..
Tetanus, treatment of...... 305
Thermometers, platinum .... *69
Timekeeper, automatic ..... 444
Time-saving appliances . 343

Timber consumption in U. S. 23
Tin plate, manufacture.*290,*221
Tire, rubber, setting machine.*119
Tire, the pneumatic 444

Tires, automobile .

Toad poison 2
Tobacco, shade grown. *154
Tombs, Zapotecan *293
Tongue, traction ... *53
Tool, pneumatic ..... *4
Tools, superannuated

Top, whistling

Torpedo cane ...
Torpedo launching apparatus.*151

Torpedo bcat experiments... 124
Torpedoboat destroyers...... 443
Torpedo boat destroyer
“Stewart” .............. 290
Towers, Marconi, Cape Cod.. 462
Toys and dolls........... .‘37

Toy, mechanical .
Torpedo boats, oil fuel for
Traction, electric

Traction, electric..*410, 414,
23, 424

Traction, electrlc, Arnold sys-
tem 322

Traction, electric future of. 342
Traction, e]ectrlc, Italy .... 89
Traction, road, electric

Tractor concourse

Trade, British ..............
Trade marks decision ..

Trade mark rights .........
Trade mark law, Cuban..... 50
Trade mark, scientific names 43
Train, ambulance .......... 6(
Train controller, antomatic..
Train guard, new ..........
Train, magnetically supp.
Train trip, a record ........

Trains, express, of future.
Trains, speed tests of..
Tramecar accidents ...

Transformer, the Grisson... *39
Transit facilities, N. York.. 84
Transit, rapid, improved.... 338
Transportation, lake ....... 394
Transportation problem, the. 440
Transportation, railroad .. *398
Transportation, South Amer-

D N *87
Traps for the inventor.. 294
Tree, the largest known 91
Trees, large, moving *119
Trees, Parisian ..... 121
Tuberculosis, Koch on ... 376
Tuberculosis, transmission 287
Tulip craze, a parallel to.... 373

Tumbler cleaner, new...
Tunnel, Big Bend

Tunnel, Niagara Falls
Tunnel, Penns. Railroad.

Tunnel signals, N.Y.C.R.R .
Tunnel, Sierra Nevada
Tunnel, Simplon .......

Tunnel, ventilating
Turbine, Astor, gift of..
Turbine, Astor’s patent on.
Turbine engince new ...
Turbine patents, Astor..
Turbine propulsion .....
Turbine, steam, the ..
Turbines, steam

Turbines, steam, use of..
Tuskegee Institute, the.
Town making

Typesetting, note on ........
U
United States, German view 377
Uralite, manufacture of..... *222
v

Valve, an overflow ...
Valve, electric
Valve gear ...
Valve, lock .
Vans, transoceanic
Vaporization experiments....
‘“‘Velox,”’ the destroyer......
Venice, structures, perils of. 257

Vessel, British, new type .. 440
Vessels, ocean, 24-knot.. . 124
Vessel, sailing, largest.....

Ventilation of subways..
Ventilation, street

Violin, scientific ............ 4
Virchow, Rudolf, death of.. 167
Vision, electrical ..... ces 241
Volcano dust, analysis ..... 105
Volcanoes, action of ....... 203
Volcanoes, action of, cause.. 89

Voleanoes, and sun and moon 54

Volcano record for 1902..... 235
W

Wafer, a duplex ....

Wales, discoveries i

War automobile ............

‘Warfare, hnaval, U. S.

Germany ....... 458
Warships, Chilean, tWO on... 339
‘Warships, ocean race of.... 359
Waste in metals, recovery... 305
Watch, the largest ... =‘156 54
Water heater, electric.......*206

Water cooler, new
Water, measuring e
Water, power exerted by. 293
Water purified by electrlmty 307

Waterproof, rubber, inventor 294
Water supply, pneumatic *92
Water used in irrigation..... 101
Waterfall on Blackfoot River 56
Waves, electric ............ 0
Waves, electro-magnetic..... *G
Weaving, improvements in.. 268
Weights, standard, revision.. 256
Well, artesian, for power.... 170
Well, artesian, power from..*124
Well, oil, Alaskan .......... 226
West Point for Sandhurst... 148
‘“Western States,”” the ..... *394
‘Wheelbarrow, new...... .*174
‘Wheel, hydraulic .... *124
Wheel, puncture proof *243
Whitewash, superior ........ 156

White House china service.. 292
Wichita Indians, houses of..
Windmill, portable
‘Woodpulp, spinning

Woods of Maine, mills of. 269
‘Workholder, universal....... *191
Wrapping machine, new 450

a new
’ monitor

Wrench,
“Wyoming,’

Y

Yacht auxiliary, ...........*395
Yachts, turbine .. .*396
z
Zebra, a hybrid ............. 102
Zinc production in Silesia... 153



DECEMBER 27, 1902.

Scientific

American

475

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS,
810 Walnut St., Philadelphia, Pa., U.S.A.

&~ Our New and Revised Catalogue of Pmctwal mul
Scientific Books, 93 pages, 8vo.; a Catalogue of B
Mefallurg'y M@n/mq, rospecting, Mineralogy, Gealogu,
Assrzmng. ‘Analysis, ete.; a Catalogue of Books on Steam
and_the Steam Enqme, Machinery, etc.; a Catalogue of
Books on Sanitary Science, Gas Fitting, Plumbing, etc.,
and owr other Catalogues and Circulars, the whole covering
every branch of Science applied to the Arts, sent free and
Jree of postage to anyone in any part of the world who
will furnish his address.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

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

We teach Electrical Engineering, Electric Lighting,
Electric Rallways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawing, at your home by ma\l
Institute indorsed by Thos. A. Kdison and o
ELECTRICAL ENGINEER INSTITUTL,

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

LEARN PROOFREADING.

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

HOME CORRESPONDENCE SCHOOL, Philadelphia

REMOH JEWELS

Are Marvels of Beauty

b pon receipt of your name and address
:(L)gmﬂce nt ca talogue containing near-
handsom e engravings of artistic
mond and Pearl Jewelry

wil be mailed F R E E

REMOH JEWELRY CO., 834 Olive St., St. Louis

and exclusive designs in
high-class imitation Dia-

DIVIDENDS...

Attractive prospectus giving full
information how every mvestor
can secure regular dividends.
Sent free upon request

SANFORD MAKEEVER & CO.
Bonds, Stocks or Investments

84 Adams St., Chicago, or 170 Broadway, N. Y.

A Universal Rotary
Pocket Measure

The most pracncal device made for measuring
curves of all kinds, as easily as straight lines.
Asaccurate, and more rapid, thana rule. An
adding device for estimators ; ean
be set to zero at any time. A timeand
brain saver. Anyone can use it. Postpaid
$3.00 each. It will pay you to write for cir-
cular. Your money back if not satisfied.

STECKENREITER MFG. CO.,

96 Lake St., Chieago, Ill.

YOU ARE EASY

If you need a carpenter to help yourepairyourroof with
Warren’s Natural Asphalt Stone Surfaced Roofing

H“”"dch The best and most ser-
lapedge.  viceable prepared roofing
on the market. [t is dur-
able, fire-proof, and does
not require pamtm%
Comes ready to lay in
rolls containing 108 sq. ft.

Warren Chemical & Mfg. Co., 172 Broadway, New York

IGNITERS

GAS and GASOLINE
ENGINES

The most practical machine
on the market for Stationary
and Marine Engines.

Wrrite for Circular.

Setting Pointer to Zero

QUEEN ELECTRIC CO., 814-818 Broadway, Cincinnati, 0.

RELIABILITY

Ease of Handling, Running

OUR STEAM
CARRIAGES
EXCEL IN

Qualities,Strength and Finish.
lmposmble to tell all about
. gy them here.  Write
/us for catalogue.
1nquiries cheertully
answered. Desirable
agents wanted.
\ The Conrad
¥x<-JjMotor Carriage
Company,

1417 Niagara St.
BUFFALO,N. Y

WireCloth, WireLath,
Electrically-Welded

Wire Fabrics
and Perforated Metal

Manufactured by
CLINTON WIRE CLOTH COMPANY,

Bosron NEw York Cuicaco

of all
Kinds

CLINTON, MASS.

SaN Francisco

50 YEARS’
EXPERIENCE

TrADE MARKS
DEsIGNS
COPYRIGHTS &C.
Anyone sending a sketch and description may
qmckly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents,
Patents taken through Munn & Co. receive
special notice, without charee. in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year; four monthy, $§1. Sold by all newsdealers.

MUNN & £» 361 8roaawar. New York

Brar::. [ = % F 8t , Washington, D. C.

Vault, J. 8. Lester ............
Vehicle brake, A. A. Ball,
Vehicle brake, C. D. Quillen

.. 716,068
.. 716,168
. 716,275

& HARRINGTC

FOR ALL USES, MADE AS nsqum:n

on & KING PERFORAT]NG Co,

T. CHICAGO, ILL. U.S

BUSINESS MAN/:

WANTED

There’s a chance for a Jive man in every town of 10,000
inhabitants or over to doubie his present income easnly
and quickly if willing to open an exhibition parlor or
store for the display and sale of

“Keyless Clocks”

They are self-winding, run for a year, and are just
being introduced to the public. The 01d style clocks are
going out of date—these new style will be preferred
everywhere. Able parties having $500 or over to invest
should write us at once.

THE UNITED STATES CLOCK CO.
Executive Offices : 4056 Broome St.,
New York City.

S35

MH Unlisted, our Specialty.

# DOUGLAS, LACEY & CO.

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

Booklets givin, f our successful plan for reslizing the large
interest and profits of lfgmmate mining, oil and
smelter investments, sub. blanks, full particulars, etc., aent

free on nppllunion é”
%éééée% ...... SCEEESESSCESE

FACTI]HY WASTES, matci

Ingenious and profitable utilizations. Inter-
esting and suggestive pamphlet sent free.
PETER T. AUSTEN, 80 Broad St., New York.

c Y P H E R s '___Gv\mnmteed the

best Incubator §
in all the world, Time to prove it. All money
back if not ‘satisfactory. Every [modern approved #
device. Write for Poultry Guide and catalogue No.
134. 196 large pages. Treats of poultry for profit. !
10c. for postage ; book is free. Circulars free,

CYPHERS INCUBATOR CO. Supplied |/
Buffalo, N. Y.  Chicago. Boston. New York. Moisture

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

CRESCENT SAFETY RAZOR

The quality is as-
sured fromthe fact °
that the blade is
forged from the
finest English Raz-
or Steel, tempered
Yy an improved
process. Th esim-
licity is shown in
he ease with which
tioe bladecan be ad-

opping. The
pra,ctlblhty is that, every part is interchangeable and
extra blades are guaranteed to fit. Sample by registere

mail for $1.25.
SOUTHINGTON CUTLERY CO., Southington, Ct., U. S. A.

AM PLATES—EMPLOYEE CHECKS
-KEY TAGS,BAGGAGE C'KS & BADGE
J.ROBBINS MFG.C0.58 KNEELAND ST.
SEND FOR CATALOGUE BOSTON, MASS,

New Standard Electric Gas Lighter. $150each
Good for one yearin any home. New cells by mail, 46c
Quantitles. $16 per hundred.

Incandescent Welsbach Lighter. $1.50 each.

Locomobile and Gas Stove nghter.
Money makers for bright people. Agents wanted.
WM. ROCHE, Inventor and Sole Mfr,,

42 Vesey Street, New York, N. Y.

SALESMEN AND
»AGENTS WANTD.

CES—Our Famous Pure
ltnn Wnter Still, a wonderfulinven-
tion—beats Filters. 72,000 already sold,
Demand enormous. Everybody buys.
Over the kitchen stove it furnishes
plenty of distilled, aerated. delicious,
Pure ater. Only thod ves

SSSSSI222SSSSSTIISSSSSI IS

4 OIL--SMELTER--MINES
# Dividend-Paying Mining, Oil and
a0 Smelter Stocks, Listed and W

MOST POWERFULL WIRE ROPE MADE
BRODERlCK& BASCOM ROPE CO.

ST.LOUIS,N.2.

KL]P_KL]P The Pocket

Manicure &

Trims,files,shapesand
cleans, and keeps the
nails in perfect condi-
tion. A complete man-
icure for man, woman
or child. Silver steel,

nickel-plated . Sent,
post paid on receipt of

price if your 250

dealer hasn’t it

KLIP-KLIP CO0., 563 So. clmton St., Rochester, N. Y.

| _Patent For Sale.—Fixed Automatic Window Fire
Escape. Also in combinaticn with traveling trunk.
Address WINDSOR FIRE ESCAPE, Box 773, New Yerk.

Model and Experimental Work. National

Supply Co., 835 Broadway, New York City.

EXPERT MUDEL MAKERSiModels Patterns,

Dies & Novelties. Experiment-
al work. WAGNER MFG. Co.,9 Mohawk St., Chicago, I1l.

Special Screw Machine Work.

Pleased to quote Prices.

Factory Machinery. W.E. WILLJAMS.

HANDY THINGS CO., LUDINGTON, MICH.
MATGH Mfr 217 South Cluztgn St. Chlcago,U LA,

Els & EXPERIMENTAL WORK.
Inventions develuped. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

NEW YORK S e and

SHOPPING by a responsible and
MRS. LORD, 41

$rienced lady. Send for circular.

est 24th Street, New York City.

TN 30

P (5 ;

TYPE'WHEELS. MODELS 8 EXPERIMENTAL WORK. SMALL MACHINERY

NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N.Y.
HOW TO MAKE. 10 Cts.

ELEGTRIGITY A Dynamo, Storage Battery,

Wimshurst Machine, Telegraph Instrument, Electric
Bell, 5 Books, 10 cents each.
Bubler Pub. Co., BoxS Lynn, Mass.

ODEL .S % uNiok mooEL worKs
e GEARSE® 193 CLARK CHICAGO.

AMERICAN AMATEUR'PHOTOGRAPHER.
A monthly magazine ﬁlvmg reliableinformation on the
art and technique of photography. Useful to beginners
['and experts. Subscription $1.50 p r year, . Foreign ®2.

CATALOGUES FREE.

Specimen ten cents. Address A. B., 361 Broadway, N.Y.
ICE and Bottlers’ Machinery. THE VILTER
MFG. CO., 89 Clinton Street, Milwaukee Wis.

MACHI ES. borliss Engines, Brewers’

Cata]ogue of Architectural,
and Technical Books.

Proapeotus for 1903 for “Architects’and
Builders’ Magazine,” monthly $2 a year.

Scientific

9

WM. T. COMSTOCK, Pub., 23 Warren St., New York.
H. A. KAYSAN- &=
T M Germany

Importer of American Specialties
Manufacturers will kmd)y quote prlcesand mail samp]es

SMALL SPRINGS OF EVERY DESGRIPTION

AT OR ROUND W TEELOR BRASS.
THE WALLACE BARNES CO /é’MA‘//VJ'fA’/?/J‘T(][ CONN.

MATHEMATICIANS WANTED

I can place a few high-grade mathematicians in a
position to earn $4.000 to $10,000 a year, with congenial
and luxuriant surroundings. State age, education and
experience. Address PRESIDENT, P. O.
Philadelphia.

Are you interested in Patents, Model or Experimental
work? Our booklet entitle

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
KNICKERBOCKER MACHINE W ORKS,
8-10-12 Jonesx Ktreet, New York

SPLITDORFI SPARK COILS

~*am 25 VAN DEWATER ST.NY, =G~

Ine.,

|

MATCH FACTORY.—DESCRTPTION
of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113 . Price 10 cents. For sale by Munn &
Co. and all news dealers.

lives and Dr. bills; prevents typhoid,

fgnal-%n fi‘vler;'. cNures di;eue rlte
or Booklet ew Plan, Term
€ Ete. FRE ’ -

o Address,

Harrison Mfg. Co., 16 Harrison Bldg., CInclnnatl. 0.

H l Lollke gas and save

current. Fitinto an ordinary fixture.

14 cents A MONTH

pays for A LIGHT ALL NIGHT. The |/
most economical light known. Ask your j
dealer or send for information about our %
many ingenious lamps.

The Phelps Co., 8 Rowlard St , Detroit. Mich.

Electric Lamps
two Jights—one h h
one low. Turn down

‘‘ THIS BEATS NEW JERSEY.”
Charters procured under South Dakota laws for a few
dollars. rite for Corporation laws, blanks, by-laws
and forms to PHILTP LAWRENCE, late Ass’t Sec. of State,
Huron, S. Dak. or Room K, 20th floar, 220 R'way,

FACTORY
For Sale

Complete with heat, light and %lwer. Ready for oc-
cupancy. Ten acres of land. ive trunk railroads.
Suitable for almost any line of work. Beautiful city of
45,000 inhabitants. For particulars address
THE SINGFR MANUFACTURING CO.,
sSouth Bend, Ind.

Vehicle brake, J. W. Whalen 716,324
| Vehicle driving mechanism, motor, J. Led-

WiINKA it iitiiiniieireetnesennsonnnnns 715,821
Vehicle, speed, Stoddard & Whitney ........ 716,133
Venaing apparatus, coin Lontrolled Lamg

Krantz ............cc0enn.. . 716,058
Veneer package separator, . 716,272
Ventilator, G. G. Britton.. .. 715,968
Vessels, means for preventing in

screw propelled, G. Sollitt .......c.0.. 716,123
Vise, pipe, M. Glenn ............ .. 716,217
Voting machine, G. L. Hoxie ... .. 715,805
Wagon reach, Crampton & Price. .. 715,994
Warm air register, T. E. Hunt... .. 715,806
‘Washboard, W. Boecker ........... .. 715,957
Washing machine gearing, L. Faul .. 716,017
Waste pipe trap, White & Daub.. .. 716,326
Watch barrel, L. A. Erickson.......ccce0eeee 716,013
Water closet and flushing reservoir, com-

bined, N. B. Wale8 ......eveveenann. 716,315
Watchmaker’s material holder, P. C. Hall 716,223
Water heater, C. W. O’Neill............. .. 716,271
Water meter guard, A. G. De Waldo 716,204
Water tube boiler, C. P. Altmann.. . 715,737
Water tube boiler, R. Hanson, et al .. 716,032
Wedge, C. J. Grellner.........covuv . 715,786
Welding furnace, tube, P. Patterson....... 715,855
Welding, spring pulling hook for use in butt,

E. E. Quimby ........cciiiiiiiiiniinnn 715,862

Well boring device, R. L. Landry .......... 716,062
Wheel. See Spring wheel.
Wheel rim, W. Friedrich.................. 715,780
Winch, H. A. L. Barry .... .. 715,742
Wind motor, J. M. Cochran...... .. 715,985
Window cleaner, C. A. Wheeler .. 716,157
Window frame and sash, C. B. Schilling... 716,286
Wire chasing or marking machine, H. R. Fen-

T 5,774
Wire cutting and straightening machme, J.

Kelley, et al .............. 716,051
Wire stretcher, N. P. Nelson . 715,846
Wire stretcher, B. Myers 716,080
Wrench, Case & Vincent ... 715,980
Wrench, E. Dauer .......... 716,197
Wrench, I. De Ford .......... 716,202
Zinc ores, treatment of, Ellershausen & West-

135 ¢ R sesssseessass. 715,771

DESIGNS.
Hot water bag, etc., V. C. Van’t Woud.. 36,172
Jug or similar article, C. J. Noke.......... 36,171
Pitcher or similar artlcl(\ J. W. Collins. . 36,170
Spoons, forks, etc., hamlle for, C. A. Ben—

Nett  teeveiniiii ittt ittt 36,169
Stone, cut, E. G. H. Schenck .. 36,1
Stove, gas, J. C. Foster ....... 36,17
Watch fob, F. I. Gorton.......oceeeeeeaens 36,168

TRADE MARKS.
Amusement apparatus, certain named, E. C.

! Boyce ......iiiiiiii... . 39,499
Asthma cures, Open Door Ash 39,480
Books, W. DOYeY .....ccviivuirnnnnnnnns 39,468
Cocoa and chocolate and preparations there-

of, Kaiser’s Kaffeegeschaft, Gesellschaft

mit Beschrankter Haftung ............ 39,484
Coffee, cereal, Whitman Grocery company.. 39,486
CorsetS, KOPS Bros. «e.eeevrenieseennnnenns 39,470
Cough syrup and remedies for certain named

diseases, 0. G. B. Grom .............. 39,479
Dry goods, G. Willis & Co. 39,471
Fats, cooking, J. C. Tassey 39,492
Food products, certain named, S. M. Isbell

& CO. tiiii s 39,489
Gelatin, prepared, Whitman Grocery Co.. 39,485
Hats, interior trimmings for ladies’ ‘and

misses’, Roth & Appel .........ooinnn 39,469
Laundry appliances, certain named, American

Wringer Co. .......ccvevunen. 39,502 to 39,504
Laundry machines, certain named, American

Wringer Co. ...ttt i, 39,501
Meats, cnred Jacob Dold Packing Co. 39,490, 39,491
Medical effervescmt preparation, B.

Hopkins ......ciiiiiininennennnnnns 39,482
Medicine, certain named, R. F. Celeska 39,481
0il, oleo, N. Ward Company ..........eoee. 39,498
Oils, cotton seed, Southern Cotton Oil Co.

39,496, 39,497

Paper, carbon, Mittag & Volger........... 39,467
Perfumes, product used in making, Heine &

L 39,474
Photographic plates, preparation for treat-

ment of, A. Hesekiel .............c... 39,473
Pretzels, cakes crackers,

bread, Oakdale Baking Co 39,488
R(\m('dms for skin, scalp, and face, external,

M. Harris ......ovveiinennncnnnnns 39,475
Remedy, eye, J. B. & G. W. McFatrich,

39,477, 39,478
Road scarifiers, J. Scholl & Co............ 39,507

Shoes, ankle supporting, J. J. Lattemann.... 39,472
Skin preparations, O. J. Ohliger ....... 39,476
Soap, D. M. Steward............. 39,494
Soap, scouring, Floridine Mfg. Co 39,495
Soap, soap powder, and washing fluids,

cake, Benzine-ated Soap Co. .......... 39,493
Tin and terne plates, American Tin Plate

L0 T 39,505
Sugar, W. H. Edgar & Son . 39,487
Vehicles, certain named moto ile

Company of America ...... «e. 39,506
Watches, New England Watch Co to 39,466
‘Whisky, Melvane Distilling CO. ceececasese 39, 483

PRINTS.
‘“‘Baxter Maryland Rye,”’ for whisky, Win-

eke-Bauernschmidt Co ... 9,617
“Best patent flour guaranteed highest quality

made, for flour, A. B. McCrillis &

................................. 9,614
“Camel brand figs,”” for figs, S. S. Pierce

L0 . 9,616
“Grippe knockers,”” for a medicine, A. E.

B. Alford .........cccevuieniniininnaaans 9,619
“Krueger’s antiseptic dandruff cure,”’ for

dandruff cure, J. C. M. Krueger........ 9,620
“‘Society package,’’ for chocolates, F. L. Dag-

‘ gett Co. oot 9,615
‘““The Roumanian facial guards and Rouman-

ian witch hazel tissue mask,”” for toliet

articles, L. D. Smith .................. 9,618
‘“‘White Label English Bacon,” for bacon,

Armour Packing Co. ....evevececannnns 9,621

LABELS.
‘A Thanksgiving dinner,”” for stock food,

Courier Co. .. i i e, 591
“‘Brings the roses to your cheeks,” for malt

i O\tract Pabst Browing Co. wevevevnen.. 590
“Celvbratod game boards,’”’ for game boards

and game board equipments, Corrom

Archarena Co.  ........iiiiiiiiiiiiaan. 587
‘“Pleasant anticipation,”” for beer, Cleveland

Sandusky Brewing Co. ...........cc..oen 589
““Security lice killer,”” for an insecticide,

Courier CoO. ...ttt 594
“Security poultry food,”’ for poultry food,

Courier CO. v.uvtniiiiiiiiiiiiiiiea 593
““Security stock foed,”” for stock food,

Conrier €0, .ivniniiei it 592
‘“The Hanover shoe,’”’ for shoes, Sheppard &

Meyers CO. ..ovvirnirniiiierniienennenn 588

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

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

X will Ship to any Statio

W1de 12 ins.
gra e; burns wood or coal.

WM. G. WILLARD, Dept. 112,

© 1902 SCIENTIFIC AMERICAN, INC.

THE CELEBRATED

WILLARD STEEL RANGE

It has gix 8-inch lids; 15-gallon reservoir; large warmin,

n in the United States for

529.00

closet. oven 21 ins. deep, 17 ins.

high ; top cooking surface, 30x66 ins; lined t mughout with Asbestos: Duplex
Guaranteed in every re ect ; weighs 400 1bs.
scriptive circular and testimonials. X £ V& TE

Write for free

619- 2| N. 4th Slreet. St. Louis, Mo.
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WINTON

Our new model 20 h. p. Touring Car _will
interest those who apprecmte highest
grade construction and the embodiment
of cleverest ideas and general excellence
in automobile building.

It has a new elastic spring suspension,
new body design with high back seats
and luxurious deep spring upholstery,
three passenger tonneau, divided front
seat, improved ignition and many other
superior features.

Complete with full brass side lamps,
tools, horn, etc., the price is %$:2,500.

Note our exhibit at the New York, Cleve-
land and Chicago Automobile Shows.
THE WINTON MOTOR CARRIAGE CO.
Berea. Road, Cleveland

Branches and Agencies throughout the country.

, The supermnly of Die
- Single “Tube fires will
-our Double Tube Del chable

York-1707 Broadway
Joston-234 Congress ™ SI.
iffalo-41 Court Streel
Wadelphia- ¢35 'N.Broad . SI,

Defroil- 3ia Woodward Aw
o Wabash Ave,

ALL

TYPEWRITERS v

All the Standard machines SOLD or RENTED ANY-
WHERE at HALF MANUFACTURERS’ PRICES.
I3 Shipped with privilege of examination. Send for Cat.

Typewriter Emporium 203 LaSalle St., Chicago

It won’t cost

you a

cent to test
‘Royal Worcester
Belting.

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 econowmical belt for you to
use.

REMEMBER: Royal Warcester 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.

DICKERMAN'S DURABLE

AMERICAN DESK & 8STOOL CO.,
3 Howard;t _luyst E‘aén of 434 B'way.
ork

RIVETT
LATHE

% No up-to-date manufacturer can

afford to do without it.
HIGHEST AWARD “ee=sier srtinited
Faneuil Watch Tool Company,
BRIGHTON, BOSTON, MASS., U. S. A,

DESKS |

Waltham

of interesting information
free upon request.

“ Old friends to trust.”

*“The Perfected American Watch,””

American Waltham Watch Company,
Waltham, Mass.

W atches.

an {llustrated book
about awatches, awill be sent

Qrient Motor Gycle.

PRICE
$260.00

Fitte with the New Orient 3 H. P. Motor.
sSpeed over 40 Miles per hour.

The Most Powerful Motor Bicycle in the World.

Write for Particulars. Agents Vanted.

WALTHAM MFG. CO.. Waltham, Mass.

NEW ENGLAND WAI(E

Lead the world in diversity of styles
and sizes as well as quantity of pro-
duction. Our guarantee covers every
watch for we make both the case and
movement, and sell only a complete
watch. Our watches have a world-wide
reputation, gained by results as accu-
rate time-keepers. We sell in every
country on the globe.  Catalogs free.

£

THE NEW ENGLAND WATCH CO.

Factories: WATERBURY, CONN., U. S. A.

Gortes GaARS

MADE AT KEY WEST ~

These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest blends of Havana to-
bacco. if we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulars,

CORTEZ CIGAR CO., KEY WEST.

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano INFORMATION on APPLICATION.

NICKEL

Electro-Plating
Apparatus and Material,
THE
anson & VanWinkle
Oey
Newark. N, J.
136 Liberty 8t.,N. Y.
30 & 32 8. Canal St.
Ch'cago.

Sgxp Your Business CARD
FoR (ATALOGUE.

SPECIAL OFFER No. 1.
to the R eaders of
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, 45¢c. a lb. Mention
of SCIENTIFIC AMERICAN and number (No. 1) must ac-
company order by mail or at store.

THE GREAT AMERICAN TEA CO.,

P. O. Box 289. 3l and 33 Vesey St., New York.

FIFTEEN MILLION BARRELS OF GEMENT A YEAR NOW

Ground in the Griffin Mull

AN UNPARALLELED RECORD

OF AN UNPARALLELED MILL

LEHIGu PORTLAND CEMENT Co

@ e

CENTRAL CEMENT Co.

GLENs FALLS PORTLAND CEMENT Co
CavucA LAkKeE CEMENT Co., . .
NATIONAL PORTLAND CEMENT Co
SANDUSKY PORTLAND CEMENT Co.,
NEwWAYGO PORTLAND CEMENT Co.,

« n

now be placing additional mills.

BRADLEY

. Ormrod, Pa.

. Mitchell, Ind.
. Wellston 0.

. Copley, Pa.

. Glens Falls, N. Y.
. . Ithaca, N. Y.
Durham, Ont.
Syracuse, Ind.

. Newaygo, Mich.

:

X

PULVERIZER CO.

GREAT NORTHERN PORTLAND CEMENT CoO.,
MIDLAND PORTLAND CEMENT Co., . .
BONNEVILLE PORTLAND CEMENT CoO.,
IrR0OQUOIS PORTLAND CEMENT CoO. .
ALPHA PORTLAND CEMENT Co., .
WHITEHALL PORTLAND CEMENT Co.,
STRUTHERS FURNACE Co,,

TEXAS PORTLAND CEMENT & LIME Co.
JoLa PORTLAND CEMENT Co.,
WABASH PORTLAND CEMENT CO., . .

NortE.—In addition to the large number of GRIFFIN MILLS in use wherever Portland Cement is made, we are furnish-

ing mills on new orders during the present year to the following Portland Cement Works, some of them to replace
ball and tube mills already installed :

ASSOCIATED CEMENT MANUFACTURERS OF ENGLAND

Baldwin, Mich,

. . Bedford, Ind.
¢ . Siegfried, Pa.
Caledonia, N. Y,
Alpha, N. J,
Cementon, Pa.
._Struthers, O.
Dallas, Texas,
Iola, Kansas.
Stroh, Ind.

. .
ey .

If the GRIFFIN MILL wasn’t the greatest cement grinder the world has ever known, these large works would not
Full particulars cheerfully furnished.

BOSTON

All va.netles atlowestprices. Best Railroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Sates,

S[;a] BS Sewing Machineg, Bicycles, Touls. etc. Save

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

M STEREOPTICONS and VIEWS

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

McALLISTER. Mfg. Optician, 49 Nassau Street, N. Y.

ARONeg PR

DateShopd
CHBESLYS Co L Eisa
BRISTOL’S
RECORDING INSTRUMENTS.
i} Pressure Gauges, Vacuum Gauges. Volt-
meters, Amperemeiers, Wattmeters, and
I'nermometers, make continuous records
Day and Night. Will pay for themselves,
Every instrument fully guaranteed and
sent on 30 days’ trial. &~ Send for Circu-
lars and bpetnm(m Chanrt.
The Bristo] Comvany. Waterbury Conn
SILVER MEDAL PARTS EXPOSITION.

Beauty and Utility

Every business man knows
the annoyance of loose shirt
cuffs. KEvery 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 Cutf Holders

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

Ilustrated camlozue on request.

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

AMERICAN RING _CO.,
Box 8. nterbury, Conn. §

PALATABLE
WATER-STILL

Produces an absolutely
pure and aerated wa=
ter for manufacturing
or Altr:nkmz

steam boiler
Made in all mzes from
10 to 200 gallons dmtilled
water per hour.
In use in U. 8. Army and
Hospital Marine service.
Write for catalogue.

PALATABLE WATER-STILL
j COMPANY,
Boston, Mass., U. S. A.

-..TO THE TRADE...

Our Double Door Furnace

For WOOD or HARD and SOFT COAL.

HE most gopular and practical
article of its kind on the mar-
ket The double doors will ac-
commodate large pieces of soft
coal as well as wood. The fire-
pot is lined with genuine fire clay
tiling. which we guarantee for
five years. The radiation sur-
face in proportion to the grate
area m unnsual]vla e. ¥ Over
Front Furnaces

in use in St. Louis alone" =5 ]

Write for Catalogue.

FRONT RANK STEEL FURNACE CO.,
Manufacturers of FRONT RANK FURNACES,
Office and Factory, 2301-9 Lucas Av., St. Louis, Mo.

o= Automobile
Parts. ..

Differential Gears,
Running Gears.
Engines, Burners
an Fitl:ings

THE DAYTON MOTOR

VEHICLE Co.

j\ A

FOR

<
Tear ARREC
“ADDRESS

P YER AIR PUMP:

N2 11 CLINTON ST BROOKLYN.NY

© 1902 SCIENTIFIC AMERICAN, INC.

President
Suspenders

For the holidays
are in single pair boxes.
Nice presents.
Fifty cents and a dollar.
Ask at favorite shop,
or post prepaid from
C. A. Edgarton Mfg. Co.

Box 222 G Shirley, Mass.

President playing cards, unique, enter-
taining, instructive. Ask your dealer.

CHARTER ENGINE
USED =axe"Sne

Stationaries. Portables. Sawing Outfits, \‘
Hoisters, Engines and Pumps.
FuUer—Gasoline, Gas, Distillate.

Send for Illustrated (,umloaue and Testi-

monials, and State Your Power Needs.

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





