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Displacement, 13,000 tons. Speed, 17.1 knots, Coal supply, 1,800 tons. Armament: Four 45-caliber 12-inch ; eight 45-caliber 8-inch ; eight 50-caliber 7-inch ; twelve 50-caliber 8-inch. Armor: Belt %inch$
’ side armor, 7-inch ; deck, 13§ to 3-inch ; gun positions, 12 to 6-inch. Torpedo tubes, two 21-inch. Complement, 708.

In the upper illustration the ship is shown stripped for battle. The mainmast, to be of the latticework type, is not yet in place.
THE NEW UNITED STATES BATTLESHIP * MISSISSIPFL" SISTER SHIP TO THE “IDAHO.”—[See page 406.]
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TO KEEP THE PEACE.

There is a growing sentiment throughout the world
in favor of arbitration with its concomitant disarma-
ment. The enthusiastic promoters of the peace move-
ment call for the immediate institution of an inter-
national tribunal and the immediate reduction, if not
entire abolition, of armaments and military forces.
These good people, however, lose sight of the fact that
an international tribunal, if its findings are to be of
any value, must have behind it some strong physical
force wherewith to back up its decisions; put down
with a strong hand any opposition thereto, and per-
manently preserve the world’s peace. The mere reduc-
tion of naval and military forces until each nation
maintains only what is judged to be sufficient for the
support of its own government in the administration
of its internal affairs, would not meet the case; for
the several armies would be relatively as strong as
they are in their present overgrown condition. More-
over, should any nation disagree with a decision of
the international tribunal, it would be in a position
to repudiate the findings of the court; and it is con-
ceivable, nay, even probable, that the parties in dis-
pute would resort to the final arbitrament of war.
The possession of their several armies, even in a de-
pleted condition, would breed distrust, and would con-
stitute a standing menace to the peace of the world.

The institution of an international court of arbitra-
tion carries with it, then, as an inseparable corollary,
the abolition of independent national armies and
navies, and the substitution therefor of an inter-
national army, subject to the international court of
arbitration, and maintained solely for the purpose of
enforcing its decrees. It is undeniable that in the
recent discussion of disarmament and arbitration, rec-
ognition of the necessity for the maintenance of an
international force of some such character as this has
become increasingly evident. In a discussion of the
problem by Arthur H. Dutton, late of the United
State navy, in a contemporary journal, the writer out-
lines the character of the force which would be neces-
sary for this purpose. He proposes that an inter-
national army be formed; a “compact, thoroughly
trained, well-equipped and mobile force, to the person-
nel of which each civilized nation would contribute
its quota in proportion to the population.” It would
be the international police force, and would stand in
the same relation to the nations of the world that the
United States army does to the States of the Ameri-
can Union. Ampng the civilized nations to-day there
are taken from industrial pursuits, during peace
times, no less than 4,250,000 able-bodied men, whose
maintenance costs . nearly $2,000,000,000 annually.
These many millions would be, returned to peaceful
occupations, and their place would be taken by an
international army of arbitration of 500,000 men, cost-
ing annually about $150,000,000. To co-operate with
this army there would be an international navy, in
which there would be ne battleships, consisting only
of cruisers, gunboats, andntra;isports for the moving
of the troops. The international army would be con-
centrated in three divisions of 100,000 each, one in
Europe, one in North America, and one in the Orient,
with the remaining 200,000 scattered in smaller de-
tachments. The decree of concentration of the three
great armies would be a matter for decision of the
sirategists. All the permanent fortifications would be
abandoned, and the nations, having disbanded their
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national armies, would depend upon their civil police
for the execution of their own local laws.” Each na-
tion would agree to maintain no individual military
force whatever; and the intelligence bureau of the
international army would see that this obligation was
fully lived up to. Military training would be restricted
to international schools, the manufacture of arms and
munitions of war to international factories.

Although the time may not be fully ripe for the
sweeping change advocated by Lieut. Dutton, it can-
not be denied that the alarming growth of the cost
of our present methods of maintaining the world’s
peace, is driving the nations into an impasse, the
readiest escape from which would seem to be by the
broad and honorable road of disarmament and armed
arbitration.

STATION ANNOUNCERS ON TRAINS,

One of the greatly needed improvements for rapid-
transit service is some form of automatic station an-
nouncer placed in a conspicuous position on the car.
The present method, under which the name of the
next station is called out by the guard, is little bet-
ter than a farce. On some lines, and this is particu-
larly true of the surface trolley roads, the name is
frequently never announced at all; and on other roads
the din and confusion of traffic is so great, that the
station name is inaudible to the greater part of the
passengers on the car. Add to this the fact that many
of tho conductors and guards drawl out the names
with a pronunciation, or rather a mispronunciation,
which renders them completely unintelligible, and it
will be understood that, while the present system is
confusing to the .regular patrons of the line, it is
“confusion worse confounded” to the “stranger within
our gates.” Since the vocal announcement of sta-
tions is a failure, the question arises whether some
other more Batisfactory system cannot be devised.

The simplest solution of the problem would be to
place in some conspicuous position on the car a visual
announcer, on which, immediately upon the car leav-
ing a station or street crossing, the name of the next
following station or crossing would appear in clear
and easily readable letters or numbers, the change of
sign being made by the conductor or guard, or, prefer-
ably, by means of some automatic trip or other form
of contact arranged between the car and the several
stations or stopping places. That the idea is mechan-
ically practicable is proved by the many very credit-
able devices of this kind which have been invented,
a large number of which are recorded in the files of
the Patent Office. The advantages of station announc-
ers are so many and obvious, that these devices began
tu make their appearance early in the development of
the trolley car. At first they were operated merely
by mechanical means; but later, with the advent of
electrical traction, the many advantages of electricity
for the purpose led to the invention of electrically-
operated signs.

In view of the conspicuous usefulness of this sys-
tem, it is a matter of surprise that it was not univer-
sally adopted long ago; and there is little question
that its failure to come into general use has been
due not a little to the reluctance of the transporta-
tion companies to go to the expense and trouble inci-
dental to the operation and maintenance of the neces-
sary -apparatus. A notable instance of this occurred
only a few years ago; at the time of the opening
of one of the most important subways in this coun-
try. The management instructed its engineers to
work out an automatic, electrically-controlled an-
nouncer, which was to consist of an oblong case, de-
pending from the roof at the center of the car, which
would display on e€ach side of it the name of the next
station at which the train stopped. The scheme would
have been an immense convenience to the traveling
public; but at the eleventh hour objections were raised
on the ground that it would interfere with the adver-
tising signs in the car, obscuring them or detracting
public attention from them, and the system was never
installed. That the objection was altogether absurd
and puerile is shown by the fact that a device of this
general character has recently been installed in a car
of the Hudson and Manhattan tunnel, which, accord-
ing to the latest reports, is working greatly to the
satisfaction of the public. The new indicator consists
of an oblong glass box, attached at the center of the
car, A letiered sign bears the words ‘“Next Station.”
Below this is a blank space, in which the name of the
station following appears in brilliant letters. Un-
doubtedly the Public Service Commission will observe
the operation of this device with close attention.
Should it prove to be thoroughly practical, as we have
no doubt it will, the Commission would add one more
to its many valuable services rendered to the public,
by ordering the equipment of all rapidtransit cars
with devices of the same general character.

COMPARISON OF STEAM AND PRODUCER-GAS MARINE
PLANTS.

One of the most instructive comparisons, showin'

the relative advantages for marine purposes of a steam
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plant and a producer-gas plant, that has yet beer
made, is contained -in a paper presented at the last
meeting of-the American Society of Mechanical Engi-
neers by Mr. C. L. Straub. For the purpose of com-
parison, the writer takes a modern lake freighter,
built last year, and shows what would be the weight
of and how much space would be occupied by an in-
stallation of producers and gas engines capable of
driving this ship at the same speed of 12 knots. The
freighter is 306 feet in length, 45 feet beam, and 24
feet deep, and is driven by a single-screw, triple-expan-
sion engine, which indicates 1,050 horse-power. Steam
is supplied by two single-ended Scotch boilers of a
working pressure of 180 pounds to the square inch.

In the gas-driven ship the place of the steam en-
gine is taken by a 4-cylinder, 4-cycle, double-acting gas
engine. The length, fore and aft, between bulkheads
necessary to contain this engine is 19 feet 6 inches,
and the engine room weights are 105,000 pounds. The
length between bulkheads in the steam engine room
is 22 feet, and the engine-room weights are 182,000
pounds. The boiler-room weights, with the water in
boilers and no fuel, of the steam plant are 170,000
pounds. The weight of the two down-draft gas-pro-
ducers with no water and no fuel is 82,000 pounds.
The length of the boiler room, including bunkers,
-which is 30 feet in case of the steam plant, is cut
down to 15 feet for the producer-gas plant. For sup-
plying the'boilers of the steam plant, bunkers of 340,-
000 pounds capacity are necessary; the bunker capac-
ity for the producer-gas plant is 160,000 pounds. The
total weight of machinery and fuel in the steam plant
is 692,000 pounds, and the total length of the machin-
ery space 52 feet; the total weight of machinery and
fuel for the producer-gas plant is 347,000 pounds, and
the total length of the machinery space 34 feet 6
inches. The value of this comparison is enhanced by
the fact that it is made by Babcock & Penton, the
firm which built the steam-driven ship; and as they
guarantee one horse-power for one pound of good bitu-
minous coal, the estimate of the engineers who have
been working on this problem wotuld seem to be not
unreasonable, that the saving in fuel due to the fuel
economy, and the increased cargo carried due to the
saving in space and weight, would pay for the cost
of the complete plant in two years of operation. If
only a sister ship to the steam freighter could be
built and operated in the same gervice, an ideal oppor-
tunity would be offered for obtaining valuable data
as to the all-round efficiency of the present, and what
we believe to be the coming, motive power of the
freight steamship.

DEFENSE AGAINST DIRIGIBLES.

The Krupp guns for defense against dirigibles, a
detailed description of which appears in the current
SUPPLEMENT, have attracted much attention, as might
have been expected, from military experts of other
countries.

The Revue Militaire Suisse and other periodicals
present some pertinent criticisms, coinciding with
the view uniformly held by the SCIENTIFIC AMERICAN,
that the only adequate means of defense against dirigi-
bles lies in other dirigibles.

The chief value of balloon guns rests on the fact
of the well-defined limitations of the field of use of
the balloon, namely, for scouting purposes. Thus
dirigibles will be mainly employed in determining the
regions of concentration of troops and their lines of
march, the position of lines of railway and of navi-
gable rivers, the fortification of frontiers and ports,
and the movements of fieets. Hence, the problem of
placing ordnance for defense is greatly simplified.

As for the automobile gun, most experts agree that
its only value would be for scouting and for rapid
movement to any desired, point of defense. Even on
first-class and open roads it would have great diffi-
culty in following the course of a dirigible; whereas
rapid and unfettered movement across a country when
the roads were not only indifferent, but blocked by
the movements of cavalry, of infantry, of provision
trains, as well as by the disordered fiight of terrified
inhabitants, would be unthinkable.

The only formidable foe of a dirigible, then, is a
better dirigible. And in direct combat between two
airships, the two factors of speed and lightness would
doubtless determine the victor—speed, because it
would enable its possessor to determine the moment
of attack, and lightness, or “lift,” because an abso-
lute advantage must rest with the crew which can
open the attack from above.. Such attack would con-
gist in the dropping of fire balls, the piercing of the
lower craft.by volleys of scattering shot, the lower-
ing of scythes with toothed blades to tear the envelope
of the enemy’s balloon, etc.

In this connection a French critic notes the singular
psychological phenomenon that troops are quickly de-
moralized by the sight of a novel and unexpected
method of attack, or evidence of being observed by
spies. Unless they. feel that they can meet such
attack with similar weaﬁons, they lose confidence in
their officers and become panic-stricken.
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ENGINEERING.

It is gratifying to learn that the application of
Block signaling on the railroads of the United States
is increasing; although we could wish that the rate
of progress were more rapid, The last report of the
Interstate Commerce Commission shows that the total
length of road operated under the block system at the
beginning of the year was 59,548 miles, a met increase
aver the previous year of 879. The comparatively
small increase is attributed to the financial depression.

The special commission appointed by the Canadian
government to prepare plans for a new Quebec bridge
{8 having made an extensive series of tests of the
strength of riveted joints in nickel-steel plate.. The
tests, which are to be made at the Engineering Ex-
periment Station of the University of Illinois, require
the testing to failure of about one hundred joints, in
which any movement of the joints will be measured
to one-ten-thousandth of an inch.

That the speed of battleship constructiom is liable
to be delayed by the failure of the government to de-
liver material as fast as it is called for, is shown. by
the case of the “North Dakota.” On May 1st, when
the ship was 81.5 per cent completed, the. builders
were still lacking armor for three turrets, and eigh-
teen plates of the upper casemate armor. which had
been rejected by the government and which will have
to be remade. It had been hoped-tocoinplete the
trials of this battleship during the present year.

The trees which are used in the government work
of reforestation are grown at eight government nur-
series in the Western Forest Reserves. The prelim-
inary stage of forest planting has been passed, and
the eight stations now contain some 9,000,000 trees
from one to three years old. Several-planting stations
have produced, already, trees of sufficient growth for
planting on the permanent sites, and about 700,000
of these were planted during the winter ahd spring
of 1907.

The advisability of making the overhead trolley
line of specially strong construction, on such stretches
of electrified road as are used jointly by steam locomo-
tive and electric trains, was illustrated last week on
the Long Island Railroad at Far Rockaway, when a
wire from the overhead trolley broke from its fasten-
ing and struck the engine. The shock threw the engi-
meer from his seat, and the broken wires, coming in
contact with the gas piping, ignited the gas tamks
beneath the cars and started a conflagration.

According to a dispatch from Berlin, the Krupp
firm has contributed $2,500 per year to enable Prof.
Weichert of Goettingen to prosecute his experiments
with an aerial or ‘“flying” torpedo, for which extra-
ordinary speeds are claimed. The object of Prof.
Weichert’s present investigation is to work out a sys-
tem of wireless comtrol, Although such details as
have been made public are so confusing as to scarcely
warrant repetition, there can be little doubt that ex-
perimental work of this character is being seriously
undertaken.

The Public Service Commission i8 to be credited
with inaugurating a most valuable improvement in
rapid-transit travel in New York city, by securing the
introduction of the center-door type of car on the New
York Subway. This is the type of car preferred by
the operating company, which has built an experi-
mental train that has given good results., To pre-
vent passengers on the train from blocking these new
doorways, the entrance space is bisected by a railing,
which extends from the door sill nearly to the middle
of the aisle. With the space thus divided, an obstruct-
ing passenger would be swept into or out of the car
by the rush of traffic.

The United States Reclamation Service announces
the completion on May 1st, 1909, of the Pathfinder
dam, which has been built on the North Platte River,
Wyoming. It consists of a vertical, concrete-rubble
arch, 215 feet in height, which closes the river where
it flows through a narrow gorge. The length of the
dam on its crest is only 500 feet, yet the storage
capacity is 1,025,000 acre-feet or 358,000,000,000 gallons.
Its great capacity is shown by a comparison with the
largest reservoirs in the East, of which the Wachusett
dam has a capaeity of 192,000 acre-feet, the new Cro-
ton dam of 92,000 acre-feet, and the Ashokam dam
now under construction of 368,000 acre-feet.

That the British government places great value on
the maintenance of friendly relations with the private
snip-building establishments is shown by the following
statement of the First Lord of the Admiralty at the
recent launch of one of the “Dreadnoughts,” when he
said: “l am glad to have the opportunity of saying
how much we prize the good feeling that exists be-
tween the Admiralty and the great firms which sup-
ply us. Unless we could rely om these firms, and
know that in any emergency they would be ready to
put everything within their resources at our disposal,
we never could answer to Parliament and the country
for the necessary supplies to maintain the supremacy
of the fleet. I regard the existence of the firm which
built this ship ag a great national asset.”
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AERONAUTICS.

The first meet and flight exhibition of the Aero-
nautic Society at Morris Park has been postponed to
Saturday, June 5th. An additional prize of $150 has
been offered for the machine having the best points of
design and construction.

Announcement has just been made of the formation
at Berlin of the Wright Flying Machine Company, Ltd.
This company has a capital of $125,000 and is backed
by the Krupps, the Allgemeine Elektricitaets Gesell-
schaft and the Ludwig Loewe Company. It is to pur-
chase the exclusive rights for the Wright aeroplane
for the German empire, its colonies and protectorates,
as well as for Sweden, Norway, Denmark, and Turkey.
The arrangement will extend over a period of fifteen
years, the company to be entitled to all improvements
made by the Wrights during this time. The brothers
have also made arrangements with the Italian govern-
ment, while in England they are building a half dozen
machines for private sale. No less than forty Wright
aeroplanes are said to be under construction in France
at the present time.

The first national balloon race of the Aero Club of
America will start from Indianapolis in the afternoon
of June 5th. Six balloons are entered in this event,
most of them being new ones constructed for this
race. Mr. A. H. Forbes, the acting president of the
A. C. A,, and Mr. Charles Walsh will be the only rep-
resentatives of an Eastern club. Particular interest
attaches to Mr. Forbes’s new balloon “New York,” con-
structed by Capt. Baldwin, since the envelope has no
less than 20 films of rubber laid upon and vulcanized
to two layers of cotton fabric, whereas eight.films of
rubber is the greatest number that has-heretefore been
used. Mr. Walsh will go up in the balloon “Hoosier.”

President Taft is eager to witness an aeroplane
flight by Orville or Wilbur Wright, and if possible ar-
rangements will be made for one or the other of the
brothers to make an exhibition flight at Washington
on June 10th, when the President will present them
with the medals of the Aero Club of America at the
‘White House. A special train will convey the mem-
Lers of the Aero Club to Washington, and it is ex-
pected that fully 100 will make the trip especially to
witness the presentation. On May 20th M. Paul Tiss-
andier, one of Wilbur Wright’s French pupils, made
at Pau a flight lasting one hour and ten minutes.

On the 18th instant Wilbur R. Kimball, the secretary
of the Aeronautic Society, tried his new aeroplane at
Morris Park. This machine has eight 4-foot propellers
arranged In line between the two planes. The pro-

‘pellers are driven from a 50-horse-power 4-cylinder,

2-cycle motor by means of a small wire cable. The
test was successful as far as the propellers were con-
cerned, as they operated satisfactorily and developed
sufficient thrust to send the machine dlong at good
speed. Unfortunately it could not be steered when on
the ground, and it ran off the track and damaged the
horizontal rudder.

Prof Henry H. Clayton,who for sixteen years has
occupied the position of meteorologist at the Blue Hill
Observatory, expects to cross the Atlantic in the near
future in a balloon. « He believes there ‘are upper air
currents flowing constantly eastward, which would
make it possible to do this in three or four days. He
expects to use a very large balloon, of about 230,000
cubic feet capacity. He iz at present im San Fran-
cisco, from which point Le in‘ends to make a prelimi-
pary test flight across the continent. Prof. Clayton’s
projéct: is similar to that proposed lately by Joseph
Bruckner, who expects to perform the same feat in
an airship by making use of trade winds which blow
to the eastward during a ce:tain part of the year.

A. Gaston Dauville, asserts that aviators make a
mistake by practising soaring flight in a horizontal
plane. This method makes use of alr resistance to
overcome weight and in this way excludes all de-
velopment of progress. He adds that the proper
course would be an undulating flight, which would
first use air resistance to overcome weight and then
use weight to overcome air resistance. In support of
this view he cites the experiments of Capazza and
Lilienthal. According to this view, in undulating
fiight gravity would furnich a motor destitute of
weight, using no fuel, and of unlimited power, the
only motor able to produce speed comparable to that
of birds and to overcome the action of the strongest
winds. M. Dauville criticises aeroplanes hitherto con-
structed in that their construction is too light to re-
sist sudden gusts,

-

Chimnese ink is made by carbonizing a mixture of
colza or sesame oil, varnish, and lard, and mixing the
product with gum water and a little camphor and
musk. The paste thus obtained is beaten with steel
hammers on a block of wood. A metallic luster is
given to the ink by adding from 25 to. 140 leaves of
gold to each pound. The ink is then pressed and
dried in wooden molds.
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For several years past the sheepmen of the South-
west have suffered serious losses from a disease
known among the Mexican herders as “pingué.”
“Pingué” is popularly supposed to be caused by eat-
ing either the leaves or roots of a plant which has
in the last few years been quite prominent in the
public eye as the rubber plant or rubber weed. Hot
water and salt is an efficacious remedy.

The value of X-rays in superficial carcinomata is
well established. But their value in deep-seated ma-
lignant diseases is doubtful. Dr. G. F. Phaler has
published an important paper based on the treatment
of 35 sarcomata and 304 deep-seated carcinomata. The
results are encouraging, considering the hopeless char-
acter of the cases. In over fifty per cent of carcino-
mata he obtained recoveries.

A tribe of Brazilian Indians, living on the island of
Pacoval at the mouth of the Amazon River, clothe
themselves in nothing more nor less than a piece of
pottery. The “tanga,” as this piece of earthenware
clothing or more properly apron is called in Portu-
guese, is s*¥gnly a curved piece of earthenware tri-
angular in itour, the convex surface of which is
elaborately ornamented. It is surmised that the first
tangas were slmply pieces of broken earthenware.

A large plot of ground in New York city has been
given by Mrs. C. P. Huntington to the American Geo-
graphical Society, on the condition that the society
raises money for the erection of a building on the site.
The Society has accepted the condition. It may be of
interest ‘to note that the society is the oldest in the
Urnited States, having been founded in 1852, when
there were but twelve similar associations in the
world.

The carbon dioxide recorder is a welcome addition
to the modern boiler house equipment. It is the func-
tion of the recorder to take samples of the flue gases
at intervals of two to four minutes, to analyze them
for the percentage of carbon dioxide which they con-
tain, and to record the results on a clock-driven chart.
The record shows whether proper conditions for main-
taining complete combustion have been preserved, and
enable the fireman to stoke properly.

The very special subject of heredity of hair color
has been exhaustively considered by Gertrude and
Charles Davenport. From their investigations it fol-
lows that there are probably two main types of pig-
ment in human hair—one a reddish yellow and the
other a sepia-brown—and that “two parents with clear
blue eyes and yellow or flaxen straight hair can have
children only of the same type, no matter what the
grandparental characteristics were; that dark-eyed
and dark-haired, curly-haired parents may have chil-
dren like themselves, but also of the less developed
condition.”

What is known as the Greenland Society, of Copen-
hagen, has been formed for the purpose of developing
the natural resources of Greenland. The annual re-
port states that interesting results have been obtained
from the explorations made for a large Danish syndi-
cate during the years 1903-1907 in Greenland, by Nor-
wegian and German engineers. Up to the present
about the only products known were cryolite, which
deposits are now extensively worked, and coal de-
pogits. The recent explorations show that there is to
be found graphite of a very good quality, besides as-
bestos, mica, and copper. It appears that copper is
abundant in Greenland. At present it is already taken
out at the Alangossak mines.

In Brussels an investigation has been made of the
effect of ventilating fans in restaurants and other pub-
lic places. Some of the ventilators simply agitated
the air, while others were connected with openings in
the wall. The experiments were made by determin-
ing the number of bacteria in a cubic meter of air
before the ventilator had been started and after it
had been running an hour or two hours. The results
may be summarized as follows: In a number of
cafés and restauramts the number of bacteria in a
cubic meter of air, in the morning before the venti-
lators were started, ranged from 10,000 to 22,000.
After an hour’s running the number ranged from
17,000 to 48,000; after two hours’ running the num-
ber ranged from 27,500 to 85,000. Another experiment
was made in a laboratory where remedies for tuber-
culosis were prepared. Here the number of bacteria
rose from 8,500 before the ventilator was started to
45,000 after one hour’s running and to 75,000 after
two hours’ running. Another experiment was made
im a private parlor. The number of bacteria per cubic
meter, 650 before the starting of the ventilator, rose
to 2,500 in one hour and to 4,000 in two hours. The
ventilator was then stopped. Two hours later the
number of bacteria per cubic meter had fallen to 700.
These flgures are so eloquent, that no further discus-
sion is needed to show that the ventilators used in
all these cases did far more harm than good, by cre-
ating a lively current of air which stirred up and
carried with it dust containing bacteria.
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THE NEW KNIPPELS BRIDGE AT COPENHAGEN.
BY OUR ENGLISH CORRESPONDENT.

Improved facilities for communication between Co-
penhagen and its suburb of Christianshavn on the is-
land of Armager, which is divided from the city by
the harbor channel, have recently been provided by
the construction of a handsome new bridge of the bas-
cule type. The present structure offers an interesting
and convincing example of the possibility of carrying
out a bascule bridge upon

Scientific American

circular wall, with transverse walls serving as but-
tresses and with locks between. This work was
carried out while the pier was fioating; and, as
the mass gradually sank under the superimposed
weight of the masonry, the sheet-iron lining was con-
tinued upward, a height of about three feet thereof
always being maintained above water level. When
the pier had been continued in this manner to the
requisite height, the top was corbeled to receive the
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The fixed spans are of the ordinary plate-girder pat-
tern, and the movable leaves are constructed in accord-
ance with the well-known Strauss trunnion bascule prin-
ciples. The counterweight, when the spans are down,
rests in a position high above the roadway in the tow-
ers, being pivotally carried on two legs on pins in the
tail ends of the leaves, the movement of the counter-
weight above being controlled by the usual links con-
stituting the characteristic parallel motion of the

Strauss design. As the

ornamental lines. In the
preparation of the designs,
due regard was given to
the picturesque character
of the neighboring build-
ings, with which the new
bridge is in pleasing har-
mony. The bridge was
constructed under the su-
pervision of Mr. H. C. V.
Moller, the chief engineer
to the Harbor Board of
Copenhagen, to whose
courtesy we are indebted
for the accompanying il-
lustrations and particulars
contained in this article.
It was completed and
opened for traffic at the
end of 1908.

It is thrown across the
waterway at a point di-
rectly north of the struc-
ture it superseded, and the
banks of the channel had
to be regulated and the
bridge set at the correct
angle to the current, so as
to insure navigation on
the river being completely
satisfactory.

The channel which the
new bridge spans has a
total width of 257 feet 6
inches, with a depth of
25 feet 6 inches. The drawbridge itself spans a chan-
nel of 92 feet 6 inches clear width. The bridge is of
the double-leaf type, the total length of the movable
section being 109 feet 2 inches between centers. These
are carried on two piers built in the channel, access
thereto being gained from either bank over a short
fixed span. The roadway of the bascule section has
a clear width of 22 feet 7 inches, and carries two
tracks for the electric surface tramway. On either
side is a sidewalk 10 feet 3 inches wide on the bas-
cules, opening out to 13 feet 8 inches wide at the
approaches, where the

Width of opening, 92 feet 6 inches. Width of bridge roadway, 22 feet 7 inches.

leaf rises the counter-
weight descends toward
the roadway, finally dis-
appearing into a pit, when
the limit of the upward
travel of the span is
reached. The equipoise of
the leaf and its counter-
weight during this move-
ment is dependent on the
four axes of rotation, viz.:
the axle of the platform;
the counterweight leg’s
point of support on the
tail end of the leaf; the
axis of rotation of the
guiding member on the
counterweight; and fourth-
ly, the fixed axis of ro-
tation of the guiding
member on the tower
structure, lying in the
angles of a parallelo-
gram. The advantage of
this arrangement is that
the length of the tail ends
may be considerably re-
duced, and space rendered
available for a large heavy
counterweight. The leaves
of the Knippels bridge

The new bascule bridge at Copenhagen.

granite masonry forming the superstructure of the
pier. To insure the pier maintaining an even keel
during the attachment of the masonry, building was
.carried out symmetrically, and the parts filling out
at the ends were subsequently removed.

This method of construction was carried on until
the bottom of the piers had-sunk to a depth leaving
only a space of about 12 inches between the under
surface of the bottoms and the face of the foundations
which were ready to receive them. The piers were
ultimately towed into position above the foundations,

Width of each sidewalk, 10 feet 3 inches.

each weigh 146 tons, and
the respective counter-
weight 247 tons.

In order to -eliminate
all vibration arising from traffic, the bridge has been
constructed in such a manner that the leaves are
locked against each other by hinges in the upper part
of the top chords, while the pressure is transferred to
abutment hinges on trestles in the piers.

The first operation in raising the bascules is the
lowering of the counterweights upon the tail ends,
so that they counterbalance the weight of the leaves.
This is carried out hydraulically. The leaves are then
raised by means of electrically-driven gearing. Each
of the leaf girders carries a spur gear meshing with
a series of fixed pinions,

whole bridge widens out
funnel wise for the con-
venience of the traffic.
The erection of the
work entailed the sur-
mounting of several diffi-
culties incidental to the
heavy traffic on the water-
way at this point. This
was especially so in con-
nection with the piers,
the greater part of the
building of which could
not be done in situ, but
had to be carried on at a
convenient point in the
harbor and subsequently
towed into position and
set upon the foundations.
The . piers, which have
an over-all length of 78
feet 8 inches and a width
of 26 feet 6 inches beneath
the bridge, are provided
with chambers into which
the tail ends of the leaves
with their counterweights
descend, when the bas-
cules are raised, and they
also contain a large pro-
portion of the hydraulic

and vertical shafts extend-
ing through the columns of
the towers.

‘When the bascules have
been lowered again to
their correct position, the
pressure of the counter-
weights on the tail ends
of each leaf is removed
by hydraulic pistons,
which lift the legs of the
counterweights until they
.cease to bear upon the
tail ends of the span. The
mechanical action of rais-
ing and lowering each
leaf is carried out by
means of two 54-horse-
power electric motors, one
in each tower. About 13
kilowatts is expended in
the raising and lowering
of both leaves, and the
time occupied in either
raising or lowering the
bascules is about 25 sec-
onds, the same time being
occupied in removing the
pressure of the counter-
weights from the tail

machinery.

They were constructed
on slips and were provid-
ed with strong water-
tight bottoms, built up of
a ring-shaped iron girder and transverse members, to
the under side of which the bottom plates were riv-
eted. To the outside of the ring-shaped iron girder
was attached the vertical sheet-iron plating forming
the wall of the caisson. For purposes of launching
this was only carried up to a height of a few feet.
Launching was carried out in the usual manner. Con-
crete was then laid on the bottom to form a founda-
tion for the masonry, which wasg so built as to form a

Note the treatment of the architectural features of the bridge to harmonize with the neighboring buildings.

Portal view of Copenhagen bridge with bascule raised.

THE NEW KNIPPELS BRIDGE AT COPENHAGEN.

and then slowly lowered until the iron ring girder
of the piers bore upon the surface of the foundations.
Divers then descended to see that the piers were in
correct position, and drove wooden wedges between
the rims of the plates of the bottoms and the founda-
tions, and completed the clay packing all round to
secure a water-tight joint. When this was done, the
bottom of the pier was attached to its foundations by
grouting with pure dissolved cement.

ends. When a small
steamer passes the bridge
the traffic is stopped for
about two minutes, this
interval increasing pro-
portionately to the dimen-
sions of a larger vessel. The construction of the whole
bridge has entailed an expenditure of approximately
$286,000. i

-

The United States government has given permis-
sion to Horace G. Herold to remove a 12-ton meteorite
which he discovered in the Washington National For-
est in December, 1907. This is said to be one of the
largest, if not the largest, meteorites in the world,
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FLUID COMPRESSION OF STEEL INGOTS.
BY J. F. 8. SPRINGER.

In the older days, when railway rails were made of
wrought iron, the casting of ingots does not seem to
have been attended with the grave disadvantage of pip-
ing so common to-day. It would appear that the tend-
ency to pipe is clearly traceable to the carbon content
of the metal, and that steels having higher percentages
of carbon are more subject to this defect than the
milder varieties. Conse-
quently, with the high car-
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However, the contraction which took place upon solidi-
fying has the effect of withdrawing the sides of the
ingot from the mold. Moreover, the mold, expanding
from the influx of heat, increases this separation. By
the Harmet process, the bottom of the mold, which is
movable, is forced upward by hydraulic means, bring-
ing the ingot and the sides of the mold again into con-
tact. The forcing of the bottom upward continues,
however, and this results in the sides being forced in
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steel. The cross pieces are cast iron. The plunger G
passes up through an opening in the cross piece BB,
and projects above the surface during the operation
of the press. Within the upper cross piece AA is the
cylinder K, containing a double-acting piston L.
These are the main essentials of the press proper.
‘When it is desired to compress an ingot, the car O,
which runs on a suitable track, is brought over the
lower cross piece into an exact position mechanically
determined. Upon this
car is the mold "H, rein-

bon percentages prevalent
and necessary to modern
rail steel, the piping of in-
gots has come into especial
prominence, on account of
the breakages of rails at-
tributed largely to this
cause.

A pipe is a cavity—of
the form of an inverted
cone—which forms in the
upper part of the ingot as
it cools subsequent to the
pouring process. This
cavity is sometimes short;
at other times it extends
downward 30 or 40 per
cent, of the length of the
ingot. Apart from special
methods of treating the
steel, it is necessary to cut
off this unsound portion in
order to get perfect steel.
In fact, it is really neces-
sary to discard more than
the portion actually piped
in order to eliminate a
further evil. This is the
segregate. It is a locality
where the carbon, sulphur,
phosphorus, and other com-
ponents of the steel are

forced by the metal bands
JJ. This mold contains
the freshly-cast ingot K.
The double-acting piston
L, controlling a plunger,
may be let down until the
plunger rests on the upper
surface of °~ the molten
metal. The piston or
plunger N forms a mov-
able bottom for the mold.
However, in order to pre-
serve the surface of this
piston, the removable piece
M is inserted.

The tie bolts may be
hollow. This permits of
one (D) being used for the
purpose of conducting the
water to the cylinder E,
by the pipe P. The hollow
space in the other (C) af-
fords a conduit for two
cords attached to the pis-

ton F. These are not
shown, however, in the
diagram. Both of the

cords pass through to the
upper part of the appar-
atus, where one is con-
nected with a recording
device, while the other is

found in excess. This de-
fective steel is wusually
found near the bottom of
the pipe. To eliminate it,
somewhat more than the strongly piped portion of the
steel should be cut off.

Now, the great expense of securing sound steel by
reducing to scrap such enormous percentages of the
ingot as cast, long ago induced inventors to seek a
more profitable solution of the problem.

Some few years ago a new process was developed
in France, which seems to be exceedingly effective in
eliminating the pipe and reducing the tendency to
form segregates. This is the Harmet system of fluid

A 3,500-ton fluid-compression press capable
of taking a 22-ton ingot,

upon the fluid interior. The tapering form of the
mold is the controlling factor in this compressing
process. As it goes on, the internal mass feels the
effects, and any cavity-forming tendencies are counter-
acted from the outset. This method has been termed
a “wire-drawing” process. This is scarcely correct,
seeing that, although a wire is passed through a re-
ducing plate to which the tapering mold indeed cor-
responds, still the ingot is pressed from behind while
the wire is drawn from the front—an essentially dif-
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Group of three 1,000-ton presses.

In front of these are the three recording drums and the controlling

apparatus.

compression by “wire drawing.” It has been rather
extensively adopted in Furope. The ingot is cast in a
tapering mold, the smaller end being up. As the mold
is at a much lower temperature than the molten metal,
and is quite massive in addition, the freshly cast in-
got soon solidifies upon its base and on the sides.
While this shellllike portion goes on contracting as
cooling proceeds, still it is at a slow rate. It remains
of approximately the same size as when first formed.
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Section through a Harmet
fluid-compression
press.

FLUID COMPRESSION OF STEEL INGOTS.

ferent procedure. In the diagram, we have a vertical
sectional view of a Harmet press. There are two
cross pieces, AA and BB. These are kept separated by
the tie bolts, C and D. The lower cross piece may be
sunk below the surface of the shop floor. Within this
cross piece is arranged a hydraulic cylinder E, which
is served by the pipe .P. Within the cylinder is a
piston, F, containing a well in which lies the plunger
G. These three pieces, E, F, and @, are of forged

An 18-ton ingot sawn in two to show absence
of piping.

connected with the ac-
cumulator,

In operating the press,
the upper .piston and
plunger do not serve as compressors. They may rest
idly, however, upon the top of the molten ingot. The
lower piston F is the compressor. It is actuated by
hydraulic power. As it is thus forced upward, it car-
ries with it the plungers G and N, forcing the ingot
upward into the tapering mold.

The compressing process is continued slowly from
the moment a sufficient shell is formed until the en-
tire ingot is solidified. This is a period which varies
greatly on account of the difference in size of the in-

View of large Harmet press at St. Etienne.

View from the operating platform. showing the stripping cylinder. the
cross-head, the massive tie bolts, and the upper part of reinforced mold.

gots. An ingot of thirty tons would require about
five hours, while the tiny block of 100 pounds would
probably. “freeze” in a very few minutes. Of course,
form enters here, but the extremes given will afford
an idea of the usual conditions.

When the ingot has been compressed to the moment
of solidfﬁcatiqn, the upper piston and plunger are op-
erated to discharge it from the mold. However, it is
of advantage—if the press be of sufficient power—to
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continue compression until the ingot has fully cooled
tc some reasonably low temperature. This latter pro-
cedure is, however, scarcely applicable to the large
ingots, on account of the enormous pressure requisite
to maintain compression after the solidifying point
has been reached. But for the small blocks this pro-
cess is said to produce freedom from these defects
arising from the intcrnal stresses set up by contrac-
tion of the solid mass.

In carrying on this compression, it is important to
go neither too fast nor too slow. The effort is just
to exceed the continual contraction, thus producing a
compressive effect. But to do this is not so simple as
might at first blush appear. The molten mass lies
within the solidified shell, and. the purpose is that
.compression shall proceed just fast enough to have
the fluid continually on the point of overflowing, The
top of the ingot is, however, down within the apparatus
and not favorably situated for observation. So, in
order to determiné the precise rate, the upper piston
and plunger are removed, and a mirror fitted at an
angle of forty-five degrees at the top of the press, in
such position as to reflect to the eye the conditions
at the top of the molten ingot. In this way one or
more experimental ingots may be compressed. These
may, indeed, be split open and examined. In the
meantime, a record has been made through the agency
of one of the cords running from the lower piston.
This is kept in tension by a small drum and spring
coil. The cord controls a pencil which slides up and
down, in a vertical direction, in accordance with the
rise and fall of the lower piston. While the pencil
moves thus vertically, it traces a line on paper wound
upon a drum which is rotated by clockwork. In' this
way a curve is drawn recording the movements of the
piston in compressing the successful experimental in-
got. In practice, this curve is duplicated, an attend-
ant keeping watch during the operation of the ma-
chine.

Two of the very largest presses are now in opera-
tion in Great Britain—one capable.of compressing a
34-ton ingot being in Scotland, the other competent
to handle an ingot of 40 tons being in England.
There are, scattered over Europe, thirty-two Harmet
presses in actual operation.

It may be sufficient to say in reference to the qual-
ity of the steel that the French government accepts
Harmet ingots with only a b per cent discard from
the top of the block.

it
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THE NEW UNITED STATES BATTLESHIP ¢ MISSISSIPPI.”

On March 3rd, 1903, Congress authorized the con-
struction of two battleships, which were to be of 13,-
000 tons displacement and carry the maximum armor
and armament and have the maximum speed compati-
ble with this limited displacement. In the previous
year two battleships, the “Connecticut” and “Louis-
iana,” had been authorized; but in their case the dis-
placement had been set by Congress at 16,000 tons.
On that more generous allowance the naval construc-
tors were able -to provide an armament consisting
of four 12-inch guns, eight 8-inch, twelve 7-inch, and
twenty 3-inch. The protection cangisted of a. water-
line belt from 9 to 11 inches in thickness, 12 inches of
armor on the 12-inch gun turrets and 6% inches on
the 8-inch gun turrets, and the speed, with 16,500
horse-power, was 18 knots. Coal bunkers were pro-
vided with a capacity of 2,275 tons.

With a ship of the above characteristics before
them, the naval constructors were presented with the
problem of seeing how many of its effective elements
they could retain in a ship of - 3,000 tons less dis-
placement. The result is seen in the two sister
ships, “Mississippi” and “Idaho.” Their length is
37 feet, beam 77 feet, and mean draft 24 feet 8 inches,
as against 450 feet length, 76 feet 10 inches beam, and
24 feet 6 inches mean draft in the case of the. “Con-
necticut.” The distribution of the: armor is as fol-
lows: There is a waterline belt 9 inches in thickness
amidghips, which extends from stem to stern, and
gradually reduces to a thickness of 4 inches at the
ends. Above the belt the sides of the ship are pro-
tected by 7 inches of armor to the level of the gun

deck, and the 7-inch guns mounted upon the gun deck

are also protected by 7 inches of armor. The pro-
tective deck, which is located at the level of the top of
the main belt armor, is 114 inches thick on the flat
portion, .and 3 inches in thickness where it slopes
down to a junction with the bottom of the armor belt.
The 12-inch gun turrets are protected by 12 inches of
armor on the front plate and 8 inches on the sides and
rear. The 9-inch gun turrets carry 614 inches of armor
on the front plate and 6 inches elsewhere.

The battery for a ship of 13,000 tons displacement
is unusually powerful.- It consists of four 45-caliber
12-inch guns, mounted in two turrets fofwerd and aft.
These guns are of great length, measuring 47 feet
from breech to muzzle; and although the bore is 12
inches, they are so long that, in the deck view of the
zuns on our front page, this length, assisted by the
fore-shortening of the photograph, makes the gun
look like the proverbial “pipe stem.” The intermedi-
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ate battery consists of eight 45-caliber 8-inch guns,
mounted in four turrets on the main deck, in the po-
sitions shown in our photograph. The axes, both of
these and of the 12-inch guns, are about 26 feet above
the water. On the gun deck is a battery of eight 7-
inch guns mounted in broadside, two of which can be
trained dead ahead and two dead astern. They are
protected by side armor of 7 inches of steel and by
circular gunshields fitting snugly in the opéning, which
are 6 inches in thickness. For torpedo defense a
dozen 3-inch rapid-fire guns and fifteen smaller gums
are mounted in various suitable positions throughout
the superstructure and bridges. There are two sub-
merged torpedo tubes for firing the new 21- inch tur-
bine-driven torpedo.

" So far, so good. The powers of defense and attack
as represented by the guns and armor are very for-
midable for a ship of this size. When we come, how-
ever, to the questions of speed and coal supply, there
is a serious falling off as compared with the “Con-
necticut,” the hunker capacity being reduced from
2,275 tons. to 1,800 tons; and the speed, which in the
case of the “Connecticut” was 18.78 knots on her
trials, falls to 17.11 knots in the “Mississippi.” It
is when we consider this question of coal supply and
speed that the folly of Congress, in arbitrarily limit-
ing the displacement to 13,000 tons, is evident. In
these days of 19, 20, and 21-knot battleships, the
possession of only 17 knots speed practically relegates
the “Mississippi” to the position of a second-class
battleship. If she took her place in line with our
own “Dreadnoughts,” their speed 'in battle would be
limited to the 15 or at most 16 knots, which would
probably be the best that the “Mississippi’” could be
depended upon to do, if called upon suddently during

" the long period of wear and tear incidental to a

naval campaign. As a matter of fact, she would prove
to be something of a handicap to the average bat-
tleships of the pre-“Dreadnought” peri.u, such as the

* “Connecticut” and “New Hampshire,” or the 19-knot

vessels of the “Georgia” class. It is quite eonceivahle
that in some critical maneuver of a sea fight, in which
the possession of a knot or two of additional speed
was of vital importance, the 17-knot “Idaho” and “Mis-
sissippi” might prove to be a decided handicap upon
the remainder of the-fleet.

This, however, is pure theorizing, and the chances
are that if the ‘“Mississippi” were ever called upon
to cast loose her guns for an engagement, she would
be able, at least with vessels of her own pre-“Dread-
nought” type, to give and take the hard knocks of a
sea fight with credit to herself and the flag she flies.
Particular -interest attaches to the “Mississippi” at
the present time because of her voyage up the noble
river of the same name.

The contract for the “Mississippi” was signed Janu-
ary 25th, 1904; her keel was laid May 12th, 1904; she
was launched September. 30th, 1905; and she went
into commission February 1st, 1908.
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Sir Willilam Ramsay on the Transformation of
the Elements,

In the course of his recent presidential address be-
fore the Chemical Society, London, Sir William Ram-
say said, as reported in the London Times, that his
subject was the hypothesis that the genuine difference
between elements was due to their gain or loss of elec-
trons. The question was whether, to take a concrete
example, an atom of sodium by losing or gaining elec-
trons remained an atom of sodium, or whether the

loss or gain of electrons did not cause it to. change
Having. stated '

into some other element or elements.
some theoretical arguments in favor of the possibility
of transformation, he went on to describe some experi-
ments bearing on the question. He first mentioned
the transformation of radium emanation into helium,
which had been amply established. He next referred
to his experiments on the action of emanation on solu-
tion of copper sulphate and nitrate. Four experiments

were made, and with each exactly similar dup]icate<

experiments were tried in which no emanation was
employed. A larger residue was obtained in each case
from the emanation solutions than from the dupli-
cates, and while the residues from the emanation solu-
tions showed a faint trace of lithium, those from the
duplicates failed to give spectroscopic evidence of the
presence of that element. “The fact of the experiments
‘having been carried out in duplicate rendered in-
applicable the criticism of Prof. Hartley that acci-
dental contamination with lithium was probable. As
regards the alleged repetition of the experiments by
Mme. Curie and Mlle. Gleditsch, who, using platinum
vessels, obtained no greater residue and no trace of
lithium, there were two possible replies—either the
conditions were varied, or conceivably a trace of lith-
ium from the glass vessel employed (which, however,
had been tested for lithium with negative result) was
dissolved in presence of emanation and copper but
escaped solution in absence of copper or of emanation.
A research on the action of emanation on solution of
silver nitrate contained in a silica bulb yielded nega-
tive results, but he had stumbled across a case of appar-
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ent transformation while working in a totally different
direction. On December 20th, 1905, 270 grammes of
purifled thorium nitrate was dissolved in about 300
cubic centimeters of water, and the flask in which
the solution was contained was repeatedly evacuated
by a mercury pump until no gas could be pumped off.
The stopcock attached to it was then closed, arrange-
ments being made so that if any leakage occurred it
would be detected. After the flask had stood for. 168
days the gas in it (5.750 cubic centimeters) was
pumped out and examimed for helium with doubtful
results. The flask was again closed, and on August
3rd, 1907, after 173 days, the gas in it was again ex-
amined. Again the presence of helium was question-
able, but 1.08 cubic centimeter of carbon dioxide was
found. At the next examination, on March 30th, 1908,
there was distinct evidence of a helium spectrum, and
the gas contained 1.209 cubic centimeter of carbon
dioxide. It was then thought possible that the car-
bon dioxide had been produced from the grease of the
stopcock, and therefore a little mercury was intro-
duced into the capillary tube leading to the stopcock
so that the latter was protected from contact with the
thorium solution. After 310 days the gas was again
withdrawn. Instead of three or four cubic centi-
meters, no less than 180 cubic centimeters was col-
lected; it was almost pure nitrogen, but in all 0.622
cubic centimeter of carbon dioxide was separated from
it. These experiments, Sir William Ramsay said, ren-
dered it at least probable that thorium engendered
carbon dioxide, or, in other words, that carbon was
one of its degradation products. Experiments further
indicated that the action of radium emanation on
thorium nitrate solutions was also attended with the
formation of carbon dioxide, and the same was the
case with an. acid solution of zirconium nitrate. An
experiment with lead chlorate proved blank, but with

_ bismuth perchlorate the formation of carbon dioxide

appeared certain. In conclusion Sir William Ramsay,
after mentioning that every precaution which could
be thought of was taken to exclude foreign gas, said
that while these were the fact§, no one was better

“aware than he how insufficient was the proof, and

that many other experiments must be made before it
could be confidently asserted that certain elements,
when exposed to “concentrated energy,” underwent
degradation into carbon.
—_— et —
Oxygen and Water Vapor on NMars,

After a careful study of the spectrum of Mars,
Director W. W. Campbell of the Lick Observatory has
decided that oxygen and water vapo; in the atmos-
phere of Mars do not exist “in sufficient quantities to
be detected by the spectroscope as.available.” Prof.
Campbell refers to the study of this subject by such
eminent scientists as Sir William Huggins and Vogel
and others in the sixties and seventies and by him-
self in 1894 and 1895. Prof. Campbell quotes the words
of Mr. Slipher of the Lowell Observatory at Flagstaff,
Arizona, whose observations™ of the spectrum of Mars
show no selective absorption not found in that of the
moon photographed under the same conditions. This
conclusion from the Lowell Observatory, confirming
the visual observations of Prof. Campbell in 1894 °and
of his photographic work in 1895, and of Prof. Keel-
er’s photographjc work of 1897, is opposed to the well-
known theories of Huggins, Vogel Maunder, and
others.

. Transatlantic Record Reduced.
The transatlantic record from Queenstown to Sandy

Hook was again reduced on the last trip of the
“Mauretania.” She left Queenstown on Sunday, and

‘anchored at Quarantine on Thursday night, reaching

her dock in New York at 7:30 Friday morning, May
21st. The time of the passage from Daunt’s Rock ‘to
Ambrose Channel lightship was 4 'days, 16 hours, and
53 minutes, and the average speed for the whole trip
was 25.62 knots. ’
—————
Another victory for the air-cooled Franklin engine
was in the third annual Harrisburg endurance con-
test recently concluded. The contest included four
days of touring, covering 694 miles of very: varied
and often very bad roads, followed by a minute ex-
amination of all parts of the competing machines by
a committee of experts, marks being deducted for
wear or any dislocation of working and other parts
after the trials as well -as for any stops for repair
during the run. The fact that not a single perfect
score remained at the end of the third day shows
the severity of the conditions; and the combination
of this with the fact that not a single complaint or
protest was made by contestants, is a tribute to the
tact and justice with which the officials conducted the
trial. The winning Franklin car was a 4-cylinder
28-horse-power driven by C. S. Carris; a 30-horse-
power Pullman, and a 50-horse-power 6-cylinder “Peer-
less” were second and third, only two marks apart;
and a 20-horse-power White steamer car was fourth
out of fourtéen cars, of which only two failed to
finish,
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@ orrespondence,

AN EARLY HELICOPTER,
To the Editor of the SCIENTIFIC AMERICAN:

I send you a brief account of the experiments in-

flying machines made about fifty years ago by my
father, the late George W. Dow of Brooklyn, N. Y. He
always had great faith in aerial navigation, and fre-
quently asserted that when an engine should be con-
structed light enough and with sufficient power, it
would be accomplished. His experiments were re-
cently recalled to me, when I discovered among his
papers a wood-engraving block which was used by
your valuable paper about fifty years ago in publish-
ing his original idea, which was that of lifting screw
propellers that working vertically raised the -car,
and by inclining the shaft or shafts in any given direc-
tion, would carry it forward or steer as desired. I go
back in memory to my childish distress when he cut
one of my humming tops iv. two; and my subsequent
- delight . when, after fastening blades or wings at an
angle on the surface and using the spinning hdndle
inversely, He caused- it to soar gracefully into the air.
Following this experiment he made a small model
with four propellers on vertical shafts in the corners,
~and which easily flew about the room by means of
clockwork - machinery. It was shortly after your pub-
‘lication of my father’s first crude idea that the flying
top appeared from France, and I remember his ques-
tioning whether this toy was suggested by that publi-
cation or if, as not infrequently happens in the world’s
inventions, some Frenchman had been working at the
same time on similar lines. At the present day én-
gines light enough and strong enough having been
made, my father’s prophecy seems about being ful-
filled; and it is not improbable that the lifting and
steering will be accomplished in the manner which he
conceived, perhaps in conjunction with some kind of
an aeroplane, these having more recently come into
successful prominence.

‘Wakefield, N. H. ArBoT Low Dow.
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SLIPPING OF WHEELS ON CURVES.

To the Editor of the SCIENTIFIC AMERICAN:

I am a constant reader of your paper, and consider
it one of the best publications in America, but have
noticed one or two errors recently. Omne of them is
in your -description of the Alaska-Yukon Exposition
that-is to be, in which it is stated that Mount Rainier
is the highest mountain in the United States. Cali-
fornia can lay cldim to that distinction in Mount
Whitney, which is 14,501 feet above sea level. This
is the highest outside of Alaska. I live in the shadow
of this mountain, and like all other residents of this
community feel proud of our Mount Whitney.

Another is the often-asked question about the train
going around the curve, and the outside wheel being
compelled to travel faster than the inside one, etc.
Your answer has been that the inside wheel would
have to slip. I beg to differ with you, for the follow-
ing reason: When the train is going around the curve,
the momentum to go forward is inclined to cause the
wheels to hug the rails close to the flanges of one
wheel or one side, while the rail on the other side or
inside curve is natiwrally away from the flange of the
wheel. The wheel is larger near the flange than away
from it, consequently the diameter of the wheel on the
outside rail while going around the curve is greater
than on the inside, and consequently travels faster.
I think you will have no trouble in seeing the point.

Visalia, Cal. B. F. L1GGETT.

[When a train is rounding a curve, the resultant of
gravity and centrifugal force inclines toward the outer
rail. This produces an increased frictional resistance
between the outer wheels and the éuter ¥ail, both on

- the tread and the flange.! As the resistdnce to slip-
ping is, other thlngs being equal, proportional to the
pressure, the inrner wheels will bé the first to slip.
Theoretically, there is something in the suggestion
that the outer wheel can travel a longer distance than
the inner without the latter slipping, because the outer
wheel rolls on a larger circumference of the coned sur-
face, but in practice the taper of the wheels is not
sufficient to make the difference, and has in recent
years been reduced.—ED.]

. o
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SOME MORE LUNAR SUPERSTITIONS,

To the Editor of the SCIENTIFIC AMERICAN:

Reading your article, “Lunar Superstition and Pota-
toes,” calls to mind many other equally as supersti-
tious and uncalled-for ideas. Many farmers plant corn
in the moon, kill hogs in the moon, deaden timber,
build a fence, and do almost everything by the moon.
As a basis many refer to the Scripture, Genesis, first
chapter, fourteenth and sixteenth verses. But few
people realize that the moon is as large when it is
new as it is when it is full, and that the sun shines
on the same amount all the time; and it is owing to
position that makes the different phases of the moon.
Some semi-scientific men claim that if corn is planted
in the dark of the moon, when it comes up the nights
are light and cause it to grow faster.. Many regard
the moon as'a weather indicator. If it is on its back
when new, it will rain within the first quarter. If
it is on its point, the water has all spilled out and it
will be a dry moon. Being north or south of an east-
ern or western line indicates cold or warm weather,
not realizing that it has its regular path, and is ap-
proximately in the same position at the same time of
the year each year.

McKenzie, Tenn.

W. R. CRAWFORD.

>
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SIGNALING TO HARS WITH IIRROBS
To the Editor of the SCIENTIFIC AMERJCAN:

In the ScienTIFIC AMERICAN of May 15¢h, in an arti-
cle on “Signaling to Mars,” are these statements:

“A correspondent of the New York Sun, who states
that he is a practical heliograph man, calls attention
to a fact which seems to have been overlooked.

The heliograph man points out that a pocket mirror
two inches square will do as much work as a mirror
that is ten feet square. All that any mirror can do
is to reflect a single image of the sun.

. the mirror.

He states that -

Scientific American

it is possible to flash from 6 to 48 miles with a shav-
ing glass.”

1 have been thinking on the subject, and would like
to submit the following. If there is anything wrong
with the reasoning, please correct me,

Any plane mirror will reflect all of the sun’s rays
that fall upon it. Every boy has thrown sunlight on
the wall or ceiling by a piece of glass. The spot of
reflected sunlight is of the size and shape of the
reflector, whether that be an irregular piece of glass,
a shaving glass, or the family “looking glass.” Those
rays that enter the eye direct from the mirror form a
single image of the sun, and that image will be larger
or smaller, according to the distance of the mirror
from the eye.

The diameter of the sun is about 32 min., ecircu-
lar. measure, so 32 min. will be the “angle of vision”
subtended by the sun. A little figuring will show
that the arc of 32 min. is 0.0093 of the radius of a
circle. 1f we consider the eye as the center of a cir-
cle, the distance of the mirror will be the radius.
"Therefore a mirror held at a distance from the eye
will not take in a full image of the sun uiiless it has
an angilar diameter of 32 min. or an absolute diam-
éter of 0.0093 of its distahce from the eye.

At & distance of one yard, this.diameter will be 0. 334
inch; that is, the image of the sun, Feflected in a mir-
ror one yard away, will be about one-third of an inch
in diameter. At 100 feet this image will be increased
to 11.16 inches in diameter, ind a mirror placed one
mile distant would need to be 49.1 feet to reflect a full
image of the sun. Every additional mile of distance
would require 49.1 additional feet to the diameter of
To reflect millions of miles would require
a very large mirror to glve a full image of the sun; a
“2-inch” or a “10-foot” mirror certainly would not.

This can be verified by observing the reflection of the
sun in an ordinary window. If the observer be close
to the window, he will gsee a small, round image of
the sun; as he recedes from the window this image
will increase in size, and at a distance of 50 or 75 rods
the entire window will be lighted up with a single
image of the sun. Often, while standing at the Penn-
sylvania Ferry in Jersey City, I have observed the im-
age of the setting sun reflected from the high office
buildings of New York, one mile distant, and that image
extended over several windows. The shaving glass,
or heliograph reflector, 4 inches in diameter, if more
than 40 feet from the observer, will not reflect an entire
image of the sun. While it may “flash a signal from 6

{0 48 miles,” that reflection will be but a very, very:

small portion of the full image of the sun.
~ From this we see that the amount of light reflected
from a distant mirror is directly proportional to the
surface of the reflector, and in signaling to Mars, large
mirrors will be mmore powerful than small ones.
- As to the practicability of the experiment, or iis
success, these are beyond the range of mathematics.
Elizabeth, N. J. GEORGE FLEMING.

__—____—___,——__—_E
The Current Supplement,

A new departure in locomotive construction is de-
scribed in the opening article of the current SUPPLE-
MENT, No. 1743. The locomotive in qugstion is fired
with liquid fuel, and can be reversed without the use
of any intermediate gearing, both the power and speed
being controlled by altering the steam charge in the
cylinder, w1thout resorting to the expedient of differ-
ent ratios of transmission. George P. Floyd, an old-
time railway conductor, describes most interestingly
the life of early conductors, men who were usually
recruited from the ranks of stage-coach drivers. A
Japanese engineer, Wadagaki, has made the sugges-
tion of iising the exhaust steam from the main en-
gines in a furbine which should drive a turbo-com-
pressor; taking the steamy from the boilers and deliv-
ering it té the main engines in a compressed and
superhéated condition. A critical comment on this
scheme is published. The successful management of
4 moderni farm depends upon the efficiency of the
equipment with,which the work is performed. The
repair of the equiprient is a vital consideration, Mr.
W. R. Beattie tells how the equipment can be kept in
good order. James Arthur writes on ancient chariot
wheels, and shows that the wheel can be traced back
3,500 years. Herbert Chatley’s splendid paper on aero

problems is concluded. Prof. F. Henrich reviews re-

cent work in radio-activity. The pearl-button industry
ig described at length. Mr. C. H. Clark illuminatingly
writes on magnetic ore separation and the electrical
operation of mining machinery. The usual éngineer-
ing notes, trade notes, and science notes will be found
in their accustomed places.
. 0

The gasoline tank should be filled through a hose
connection from the.pump, or if, as in the largest
garages, it is impracticable to run the cars to the
pump, a portable tank on wheels, of a capacity of
about fifty gallons, fitted with a pump to which is
attached a hose; should be used. The portable wheel
tank is run to the pump and filled, and can then be
moved from car to car. Either of these methods of
filling tanks reduces the fire risk to a minimum, as
the gasoline is not exposed to the air, and cannot

vaporize. These methods do .away with the excuse for

open pails and buckets pdrtially filled with gasoline,
and constantly giving off explosive vapor. The work-
men shéuld not be allowed to use gasoline for washing
their hands or c¢leaning the cars. In either case the
gasoline is pumped or poured on the floor and allowed
to evaporate. To prevent this, the pump should be
equipped with a lock, and the key kept by the fore-
man, or man in charge, so as to prevent the pumping
of gagoline on the hands.
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THE MANUFACTURE OF FRENCH POSTAGE STAMPS,
BY JACQUES BOYER.

All of the postage stamps, postal cards, letter cards,
money orders, and pneumatic cards and envelopes
which are used in France and the French colonies
are made in the national factory in the Boulevard
Brune, Paris, by 320 employees, men and women, who
are appointed. by the Secretary of Posts and Tele-
graphs. With the aid of the improved machines
which are shown at work in the accompanying pho-
tographs, this small force of selected workers turns
out the immense quantity of matter detailed below.
The figures are for the year 1907.

Postage stamps (of which 1,500 millions
are of the denomination of 10 centimes,

equivalent to 2 cents) ..coevninin.... 2,700,000,000
Postal cards ..:.coeoeeeeceiocccncans 20,000,000
Letter cards ....oceeiteciosccccsocscnns 45,000,000
Pheumatic cards ........c.ciceeneenenns 4,000,000 -
Pneumatic envelopes .......ccccveeeeeee 400,000
Domestic money orders bound in books

of 50 or 200...... eeeeaas 45,000,000
International money orders........ce.... 2,000,000
Colonial stamps ........... cesessescsns 50,000,000

In making postage stamps, the first step is to order
from a celebrated artist the design of the engraving.
The design is drawn on a large scale, and reduced by

. photography to the exact dimensions of the stamps.

The reduced image is given to a skillful engraver,
who engraves it upon wood or steel, When this en-
graving has been approved by the artist, it consti-
tutes the original® plate.” From this plate, which does
not bear any mark of value, an impression is taken
in wax, if the plate is wood, or in lead if the plate is
steel, and from this impression electrotypes are made.
The electrotypes, having been carefully retouched, go
back to the engraver, who inserts the figures of value.
Thus is obtained a series of plates corresponding to
the different denominations of stamps. From each of
these plates impressions in lead are taken. These
are grouped in fifties, and thus electrotyped. In order -
to strengthen the thin sheet of copper, which forms
the ‘“shell,” or electrotype, its edges are turned up,
and a backing of melted type metal is poured upon it.
The plate thus obtained, after being further retouched
by the éngravers, is ready for printing. ‘

One of our photographs shows -artists ex{imining
shells with a lens, and erasing small defects with the
burin.

The printing is done by the usual iethods- but,
naturally, with very great care. Each sheet of stamps
contains 300 or 600 stamps, and the operator must
assure himself that every portion of the six or twelve
engravirig plates shall be subjected to exactly the
proper degree of pressure. In this way it sometimes
happens that several days elapse between the arrival
of forms at the press and the actual impression.

The presses are of two different types, platen and
cylinder. The former work less rapidly than the
cylinder presses, and are used particularly for print-
ing stamps in several colors. In order to facilitate
the control of the operation, the edge of every sheet
has impressed upon it the date, the number of the
press, and the letter designating the pressman. We
ghall not go into details concerning the presses, most

~ of which resemble those found in other modern press-

rooms, but we shall describe more particularly the
new rotary press designed by the Marinoni firm, for
the piurpose of printing money orders and postal notes,
and purchased by the government at the commence-
ment of 1908.

Previously, French money orders and postal notes
had been printed ofi flat presses of various types, not
capable of printing more than 1,000 per hour, and
their manufacture included five impressions (the
safety background, the main design, the numbers in’
color, the serial numbers in black, and the black in
black). The hew Marinoni press performs all these
operations at once, and delivers sheets of ten money
orders, completely printed and numbered, at the rate
of 6,000 or 8,000 sheets per hour. The operation of
the machine is shown in one of the photographs. A
continuous band of paper, running from a reel, re-
ceives a first impression from a cylinder which car-
ries the plates of the safety background, and a sec-
ond impression on' the face from another cylinder
carrying the engravings of the main design. Simulta-
neously a series of printing drums carry numberjs of
three figures, which change at each turn of the press -
cylinder and are printed in color on the paper. On
another series of drums are the numbers of six fig- -
ures, which change for each fifty or .one hundred
sheets. A special mechanism allows. this numbering
to be done without any shock, despite the great speed
of rotation. The serial numbers in black are im- -
pressed as the band unrolls, and at the same time the
back receives its impression from two other cylin-
ders. The printed blank is then cut into sheets, each
containing ten postal orders, which are automatically
arranged’ in piles of five and placed on a table which
moves once for each one hundred sheets, so that the
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money orders which are to form a book are properly
arranged and numbered and need only be cut from the
pile of printed sheets. In order to arrange conven-
iently all these sheets by the old system, it is neces-
sary to have an assembling table, behind which stand
men who take a sheet from each pile as it passes

before them. When the revolution is accomplished-

the book of money orders is complete. It is then taken
to the binding machines, which fasten it with three
wires and put on the cover.

To return to postage stamps: The printing finished,
they are counted and go to the gumming machine,
where an operator places the sheets on a cylinder
which presses them against the gum roller. After
this the sheets are seized by claws and carried by a

long chain into the drying apparatus, which is formed
of a series of vertical shafts of metal containing gas
burners for the purpose of heating the air, which
is kept in motion by fans. In these machines the
sheets travel 350 to 400 feet in about ten minutes and
are then dry. The two boys who receive them from
the gumming machine have only to pile them regu-
larly on the table. The gummed sheets, after being
again counted, go to the perforating room, where they
are perforated very rapidly by a machine. The sheets
are cut in two or four pieces according to size, and
are presented in piles of five to the machine, which
instantly punches out thousands of minute disks. The
600 stamps are perforated in less time than it takes
to describe the operation. The stamps then leave the

Scientific

factory for the storehouse of the responsible agent,
where they are again counted.

In addition to postage stamps and money orders
the government factory makes pneumatic envelopes,
pneumatic cards or “petits bleus,” stamped newspaper
wrappers, letter cards, and postal cards. The en-
velopes and “petits bleus” are cut out by hundreds
from the printed sheets. Then a girl inserts the pieces
separately in an apparatus which folds and fastens
them. The flap is then gummed by another machine.
A workman lays the envelopes on long strips of can-
vas which, moving continuously, carries them to the
gum roller and then to other endless bands arranged
horizontally over a distance of 130 feet. At the end
of this journey the envelopes, now dry, fall upon other

Fig. 1.—Gumming sheets stamps by machine.

Pig. 2—The drying apparatns. Fig. 5.—Engraving the plates from which posta;

THE MANUFACTURE OF FREI]




herican

ands of canvas moving within reach of a man who
iles the envelopes on a table. The stamped wrap-
)ers are- made more easily. After printing they are
ut out by a cutting wheel, arranged on tables,
ummed with a brush operated by hand, and placed
n racks to dry. The letter card department requires

complicated apparatus and long operations. The
ards must be printed, cut, folded, gummed and per-
orated. The perforation is for the purpose of facili-
ating the opéning of the cards after they have been
ealed. The folding is done with a small machine
perated by a boy, who lays each card on a plate, over
slit, into which the card is forced by the descent of
dull knife moved by a treadle. In this way one boy
an fold from 4,000 to 10,000 letter sheets in eight

hours. The gumming is done in the same way as in
the case of the envelopes. The operator in charge of
the perforater has nothing to do but to present the
folded card to the teeth of the machine.

Postal cards are printed on fiat presses from cop-
per plates and are then cut out with a wheel, counted,
and packed,

It should be observed that with a selected but very
small force of workers, whose daily wages are about
40 cents for boys, 65 cents to $1.05 for women, and
$2 at most for men, the government manufactures
postage stamps at the extremely low cost of about 20
centimes or 4 cents per thousand; thus the 10-centime
stamp sells for 500 times its actual value. These are
advantages that are scarcely found to-day in the most

et -
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re stamps are printed.

YCH POSTAGE STAMPS.
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prosperous manufactories, but they serve to support a
vast administration which extends its ramifications
to the smallest villages of France, and when it is re-
called that the annual receipts of the French postal
telegraph and telephone services amount to about 300
million francs or $60,000,000, it must be admitted that
this money is employed to good purpose.
—_—  eter———

It seems that bacteria of different species can be
separated by employing what may be termed “bait.”
Thus, bacteria concerned in the process of putrefac-
tion may be attracted or separated from the rest by
offering them oxygen. Many organisms are allured
by the salts of potassium, while others find asparagin
or the sap or juice of raw potatoes irresistible.

:‘f_

s "i

Fig. 6.—The perforating machines.
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THE HEAVENS IN JUNE.
BY HENRY NORRIS RUSSELL, PH.D.

N the month of June the most interesting
events for the amateur astronomer are two
eclipses, both of which are visible in the
eastern United States.

The first is a total eclipse of the moon,
which occurs on the evening of the 3rd.
The earlier phases of the eclipse take place
before the moon rises; which, since she is

exactly opposite the sun, happens as the latter sets.

By this time she will be fully half immersed in the

earth’s shadow, and-at 7:58 P. M. eastern standard

time the last ray of direct sunlight will leave her
disk, and she will be totally eclipsed.

In the strong twilight that will still be present she
will be invisible; but as the darkness increases, her
full disk may be faintly seen, shining with a dull
and reddish light, which is due to sunlight. refracted
through the earth’s atmosphere (as through-a lens).
How bright this will be depends on the weather in
the part of the earth where the light must pass (in
this case above Norway, Greenland, and Hudson’s
Bay). If the air is full of clouds there, the moon will
be very faint; if it is clear, she will look brighter.

Tetality lasts a little more than an hour. At 9 P.M.
the moon’s edge begins to
come out of the shadow.
The illuminated portion
rapidly grows, and at
10:14 the whole moon is
visible, though the west-
ern edge will still be
darker than the rest, be-
cause it is still partly
shaded by the earth.

It is not very often that
a lunar eclipse happens at
such a convenient hour in
the evening, and in so
genial a. season, so that
this is a very good chance
to see omne, especially for
the youthful amateur.

It may be remarked 1n
passing that an intelligent
interest in eclipses need
by no means be confined
to adults; with no more
apparatus than a tennis
ball, a golf ball, and any
'sort of lamp the affair can
be explained and illus-
trated by the aid of a
working model to any-
body.

At the new moon fol-

lowing this eclipse there
is another—this time of
the sun, of course—on the
17th. , )
- As seen from the East-
ern States this is a rather
small partial eclipse, just
before sunset, the sun set-
ting before the greatest
phase is reached. It will
be somewhat better visi-
ble in the northwestern
part of the country, where
the lunar eclipse can hard-
ly be seen at all.

This eclipse is total,
with very short duration,
along a track which
passes from Siberia to
Greenland, and is practically inaccessible; passing
right across the unexplored polar region and within
a hundred miles of the North Pole itself.

| "THE HEAVENS.

Turning from these passing shadows to the unchang-
ing stars, we find due south and very high up, at
our accustomed hour in the evening, a great red
star that must attract even the most careless eye.
This is Arcturus, the brightest star in the north-
ern hemisphere of the sky, and also one of the most
remarkable. g e o

Though to the naked eye it seems quite fixed—
among- its neighbor stars—modern teléscopic observa-
tions would show within a few months that it was
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At 11 o’clock: May 7.
At 101% o’clock: May 15.
At 10 o’clock: May 22.

moving southward. Since the days of Ptolemy. it has.

moved over a distance equal to fully twice thé mioon’s
apparent diameter, and, even to the naked eye, it no
longer fits the alignments with other stars- which
Ptolemy described. )

1ts real motion is very rapid—about 100 miles per
second, according to the latest measures of its dis-
tance, which put it rather nearer than the previous
determinations, and show that its light takes forty
or fifty years to reach us. On the same data, it is
about 150 times as bright as our sun; so that it is
altogether a very imposing luminary.

Scientific American

The other stars of BoGtes are shown on the map,
and also in our initial, which shows the figure of the
Herdsman, who, with the Hunting Dogs before him,

is carelessly pursuing the Great Bear round and round

the Pole. The stars e and = (shown on the map) are
fine doubles, separable with a three-inch telescope.
Below these is Virgo, with the bright star Spica;
and lower still, to the right, are Corvus and Crater,
resting on the back of Hydra.

Due south, very low down, is the upper part of Cen-
taurus. The two brightest stars of this constellation,
which lie to the eastward of the Southern Cross, and
whose line points toward it, are only well visible
from points south of 25 deg. north latitude.

Scorpio is well up in the southeast, and the tangled
mass of Ophiuchus and Serpens is above and to the
left.

Altair has just risen, almost due east, and Cygnus

is low in the northeast. Higher up is Lyra, with the =

great blue star Vega. Between this.and Arcturus are
Hercules and the semicircle of the Northern Crown.
The Great Bear is almost overthead, northwest of
the zenith. Draco and Ursa Mirior are above the Pole,
and Caésiopeia and Cepheus below it,
Auriga and Gemini are $etting in the northwest,
and Leo.is due west, still pretty well up.
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At 91 o’clock: May 30.

NICHT SKY: MAY AND JUNE

THE PLANETS.

Mercury is evening star until the 14th, and after
that morning star. He may be seen just after sun-
set during the first few days of the month and just
before sunrise at its end, but for the most of the time
he is invisible.

Venus is evening star, best visible at the end of the
month (when she sets at about 8:40 P. M.) but not
yet conspicuous.

Mars is in Aquarius, and rises about midnight in
the middle of the month. He is steadily growing
brighter, but is twice as far away as he will be in
September, and o6nly one-quarter as bright.

Jupiter is evening star in Leo, and sets at 11:30
P. M.‘on the 15th. He is by far the brightest object
in the western sky.

Saturn is morning ‘star in Pisces, rising about 1
A. M. toward the end of the month.

-Uranus is in Sagittarius, and comes to the meridian
at 2 A. M. on the 12th. He will be more: &nveniently
observable after épposition next month.

Neptune is unobservable, setting but two hours
after sunset.

THE MOON.

The moon is full on the 3d at the middle of the

eclipse, in her last quarter at 10 P. M. on the 10th,

May 29, 1909.

new during the solar eclipse of the 17th, and in the
first quarter at 2 A. M. on the 25th. She is nearest
us on the 12th, and remotest on the 25th.

She passes near Uranus on the 6th, Mars on the
10th, Saturn on the 13th, Mercury on the 17th, Venus
on the 18th, Neptune on the 19th, and Jupiter on the
23rd. The conjunction with Venus is close, but moon
and planet are too near the sun to be easily seen.

At 9 A. M. or June 21st the sun reaches his great-
est northern declination. This will therefore be the
longest day of the year—how long depends on the ob-
server’s latitude.

At New York the day, from sunrise to sunset, is
almost exactly fifteen hours long.

Princeton University Observatory.

Etfect of Silicon in Iron.

The effects of silicon upon the physical and chemical
properties of iron include the following: -

1. Magnetic Properties.~—The magnetic permeability
decreasegsas the proportionh- of silicon increases. In"
addition t¢ the gradual diminution sudden falls of per-
meability decfease when the weight of silicon ainounts
t6 1/5, 1/3, and 1/2 of the mixture. These proportions
correspond to the formule Fe,Si, FeSi, and FeSi,, and
the peculiar phenomena observed indicate that these
‘three are the only possible-
definite compounds of iron
and silicon. These results
were obtained with iron
fféee from carbon. The
combined effect of carbon
and silicon on the mag-
netic properties remains
to be studied.

2. Chemical Properties.
—The more silicon the
iron contains, the smaller
is the proportion of car-
bon which the metal can
combine with or dissolve.
In presence of silicon, the
carbon separates as graph-
ite in the act of solidifica-
tion.

The characteristic chem-
ical effect of silicon is a
greatly diminished sus-
ceptibility to- attack by
acids. The alloys which
are best attacked are those
which contain more than
1 part of silicon to 2 parts
of iron, and@ which are pro-
duced in the electric fur-
nace.

Sulphuric acid can be
concentrated to 66 deg.
Baumé in vessels made of
such an alloy without pro-
ducing the slightest cor-
rosion. An alloy contain-
ing 21 per cent of silicon,
immersed for two months
in hot sulphuric acid of 22
deg. Baumé, lost less than
1/16 per cent in weight,
while ordinary east iron
lost 46 per cent in two
hours. A larger propor-
tion of silicon is required
to resist nitric acid, which
can be concentrated, in
vessels of a suitable alloy,
to 481, deg. Baumé.

Less satisfactory results
were obtained with hydrochloric acid. Ferro-silicon is
less affected by acetic acid than any common metal
alloy,. except tin,

At 9 o’clock: June 7.
At 815 o’clock: June 14.
At 8 o'clock: June 22.

OO

The perfection which has been reached in the man-
ufacture and adjustment of automobiles is well shown
by .the exhaustive examination of all the working
and other parts, in the laboratory of the Massachu-
setts Institute of Technology, of the Maxwell car,
which has recently completed a 10,000-mile non-stop
run. After the engine had been officially stopped at
the end of twenty-five days’ continuous running the
car was driven for ten miles for the observation of
its general funning condition, starting and stopping
on the steepest grades in the neighborhood, and
showing perfect control by both brake and clutch.
The engine was then taken apart, all bolts and nuts
with one minor exception were found set up tight,
as well as the radiator and water connections; piston
rings-and cylinders were bright and smooth, and inlet
valves and seats clean; the main crankshaft bearings,
connecting-rod boxes, and wristpins were measured
with micrometer calipers and no wear detected; the
push rods, valve stems, and guides were round and
smooth, showing no sign of wear, and even on the
gear teeth wear was hardly noticeable.
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IMPROVED WINDOW CONSTRUCTION.

The window which is illustrated in the accompany-
ing engraving, is so arranged that the sashes may be
raised or lowered in the usual manner or, when de-
sired, may be swung inward into a horizontal position
for cleaning or repairing purposes. The window frame
is provided at the sides with the usual guideways for
the sashes A and B to slide in in a vertical direction.
The sashes are provided at each side with fixed stiles,
forming an integral part of the sash, and sliding
stiles ¢ and D, complementary to the fixed stiles and
hinged thereto at their lower ends, so as to permit
the sashes to swing. The sash cords pass in the
usual manner over pulleys at the upper end of the
frame, and thence run down in grooves back of the
sliding stiles, and through grommets therein to the
fixed stiles of the sashes. When the sashes are swung
up into vertical position, the fixed and sliding stiles
may be fastened together by means of a pair of
latches. The sashes will then operate vertically, after
the manner of the ordinary window sash. If it be
desired to clean the window, the latches may be re-
leased, permitting the sashes to be swung inward to
an approximately horizontal position, as indicated
in the illustration. It will be observed that the
stiles C are somewhat narrower than the stiles D,
to permit the upper sash to swing freely inward.
The stiles are preferably rabbeted, to permit outward
swinging of the sashes, and at the same time render

IMPROVED WINDOW CONSTRUCTION.

the sashes air and moisture proof at the joints. The
sliding stiles are fitted with guide plates E, which
extend into a recess formed in the parting strip. It
will be observed that in swingng the sashes into the
room, they do not interfere in the least with iron
guards or fly screens placed outside of the window.
A" patent on this improved window has been secured
by Messrs. L. W. Penzer and J. A. Kain, of Rich-
mond, Va.

-

CAN-FILLING MACHINE.

Pictured in the accompanying illustration is a ma-
chine which is adapted to fill cans or similar recepta-
cles with material such as ground or whole coffee,
breakfast cereals, and the like. The machine is pro-
vided with a weighing attachment, which will weigh
accurately a predetermined amount and deposit this
in packages with no waste of material, and without
noise or dust. The machine comprises a hopper 4
provided at its lower ends with a circle of spouts B
which are adapted to feed the material from the hop-
per into a set of pockets C. Below these pockets is
a shelf on which a tray may be placed carrying the
receiving cans- or receptacles D. The lower end of
each pocket is provided with a door E, which is nor-
mally kept in closed position by means of a spring F.
A horizontal slide rod @G connects with each door E
and it may be operated whenever desired to open the
doors and permit the material in the pockets to drop
into. the receptacles below. In order to prevent the
material from choking the spouts B, an agitator is
provided in the hopper A. This consists of a plate F
to the lower side of which a series of curved blades J
are affixed. The plate H is secured to a vertical shaft
K, which by means of suitable gearing is driven by a
pulley L. A clutch is provided by which the mechan-
ism may be coupled to the pulley L and this clutch is
operated by an arm M. The latter-may be connected
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with any suitable weighing apparatus operated by the
shelf- which supports the cans. The plate H is of
smaller diameter than the interior of the hopper, leav-
ing an annular space through which the material that
is to be fed into the cans may pass. As the agitator
revolves, the blades J will scrape the material into the
openings B. It will be observed from the upper sec-

CAN-FILLING MACHINE.

tional view that the spouts B are arrangeq in a
circle, but that their lower ends are bent inward so
as to deliver the material into the pockets C which are
arranged in parallel rows. From time to time as
the pockets become filled with material the operator
throws the lever @, which permits them to discharge
into the receptacles D. The inventor of this can-fill-
ing machine is Mr. George H. Mallett, of Copake, Co-
lumbia County, New York.

>0

POULTRY-PICKING MACHINE.

A machine for picking poultry has recently been in-
vented which possesses many admirable features, chief
of which is that it does not require an operator to
hold the fowl against the pickers. The fowls are at-
tached to a belt which travels through the machine,
and the picking is done automatically. The endless
belt on which the fowls are hung is indicated at A in
the engraving and it passes upward through the pick-
ing chamber B. Within the latter are two types of
pickers. The lower pickers are of the form indicated
in Fig. 2. They consist of a tubular member C flexibly
connected with a tubular spindle which passes through
a frame arranged within the picking chamber. The
picker may be moved out of its normal position in any
direction required by the passage of the fowl through
the chamber. The member C is provided with a comb
D and a-slot E adjdcent thereto. Air may be fed from
pipe F through the spindle and the slot E. The spin-
dle carries a double grooved pulley @ by which it is
connected to an oscillating mechanism.- The upper
series of pickers are of the form indicated in Figs. 3
and 4. They are also flexibly connected to spindles
whereby they may be oscillated and at the same time
be moved in any desired direction. The tip of each
picker H is of annular corrugated form, this form be-
ing produced by means of rings J which encircle the
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POULTRY PICKING MACHINE.

flexible tips and rings I of larger diameter which are
situated within the flexible tips. The pickers H com-
municate with an air supply and an alternate com-
pression and vacuum is produced in them, causing
them to expand and contract like a cylindrical bellows.
The feathers and down on the fowl are grasped be-

"ous brush surface.

ATT

tween the folds of the bellows and pulled off as the
fowl is fed upward by the belt. In order that all
parts of the fowl may be brought into contact with the
pickers, the belt is given a half turn as it passes
through the picking chamber. A small compressor K
is used in connection with this machine and supplies
a compressing chamber L and exhausts the air from a
vacuum chamber M. A three-way valve N serves to
connect pipe P first with one chamber and then with
the other. This valve is operated by a pitman which
connects with a wheel 0. The latter is oscillated by
means of a continuously revolving wheel' R with which
it is connected by a pitman. The pipe P communi-
cates with the pickers and operates the bellows H in
the manner just described. The pickers C are ar-
ranged to seize the feathers by means of the combs D
and at the same time the suction through the slot E
serves to hold the feathers fast to the- pickers and
causes them to be torn from the fowl. Immediately
thereafter a supply of compressed air passes through
the picker, causing it to release the feathers, which
are then blown out of the top of the chamber by means
of a continuous draft of compressed air from the sup-
ply pipe Q. The pickers are all belted together and are
rocked back and forth by means of belt connection
with the oscillating wheel 0. Mr. Theodore G. Griggs,
of 101 North 15th Street, East Orange, N. J., has just
secured a patent on this poultry-picking machine.
SELF-CLEANING BRUSH.

The device which is illustrated in the accompanying
engraving is particularly adapted for use as a bath
brush, although with slight modifications it may be
used as a scrubbing brush for floors, windows, and
similar articles. The brush is provided with an inner
revoluble part arranged, like a water wheel, to be
revolved by a stream of water which is supplied from
a faucet, through the brush handle. The water serves

SELF-CLEANING BRUSH.

tc keep the bristles clean. The outer ring A of the
brush is formed with a spider B in which the inner
ring or wheel C is journaled. The ring A is fitted
with two rows of bristles arranged to form a continu-
The spokes of the inner wheel
also carry bristles, the ends of which are at the same
level as those of the outer ring. Formed on the peri-
phery of the wheel are a series of buckets D which
open through the rim. The hollow handle of the
brush communicates by means of a branched pipe E
with two nozzles' F and @G which are arranged to di-
rect streams of water against the buckets and thus
rotate the wheel C. The water passes through the
buckets to the inner side of the wheel and is dashed
against the radial rows of bristles. The bristles are
thus kept continually wet, and the water flowing over
them serves to keep them clean. The top of the brush
is covered by a casing which prevents the water from
splashing upward. A patent on this improved brush
has been-secured by Mr. M. A. Dickison, of Pheenix,
Ariz. (Box 275).

Alkaline Silicates.

The alkaline silicates are usually made by fusing
silica with the caustic alkali or its carbonate. The
product dissolves in water with difficulty and it must
be treated with water at a high temperature and pres-
sure in-order to convert it into a salable article. The
solution thus obtained requires tight packing for
shipment, and the expense of carriage is further in-
creased by the large quantity of water which must be
transported with the silicate. By a recently devised
process silicates of the alkalies are produced in the
dry state and are easily soluble in boiling water. This
result is obtained by forcing steam or air through the
fused mass and thereby converting it into a fibrous
form similar to that of cotton wool. This operation is
much cheaper than treatment with hot water under
pressure.
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RECENTLY PATENTED INVENTIONS.
Of General Interest.

DISPLAY APPARATUS.—E.
Portland, Ore. The object of the invention
is to provide a simple and inexpensive appar-
atus which has shelves for carrying and ex-
hibiting wares and merchandise, which are
movable in different directions and in different
ways, to display the exhibited articles in a
plurality of fashions. Mr. Cannon has in-
vented another display apparatus by means of
which merchandise and other articles can be
advantageously exhibited and can be mounted
upon traveling shelves moving in a plurality
of directions, and which is portable so that it
can be moved from place to place as desired.

BARREL-SHELF. — A. HucHES, Houston,
Texas. The purpose here is to provide a port-
able barrel shelf which can be conveniently
applied on a barrel to bear the weight of a
sack and its contents in filling the sack, and
which can be conveniently folded into compact
form and stored in a small space when not
in use.

ENLARGING ATTACHMENT  FOR CAM-
ERAS.—C. F. ApLoN, Las Vegas, New Mexico.
One purpose of the invention is to provide an
attachment whereby large prints may be made
upon sensitized paper from small negatives,
and to so construct the attachment for the en-
larging camera that it can be expeditiously
and conveniently set up and applied to an
ordinary camera, and as readily and quickly
removed therefrom.

Hardware,

CONVERTIBLE LADDER.—S. 8. GROVES,
Loraine, Ill. This invention is an improve-
ment in ladders and especially In ladders which
may be extended or may be converted into
step ladders as desired. A hinge joint is
movable to a point below the guides on the
main section when the parts are adjusted, so
that when the ladder is extended the exten-
sion is firmly secured and braced by the guides
on the main section.

ADJUSTABLE CASTER.—J. SHARON, Cana-
seraga, N. Y. - The invention has for its ob-
ject to provide a stove leg to which is pivoted
an arm having a wedge-shaped flange which
is adapted for engaging snugly converging
sides of the stove leg, there being a caster
pivoted to the fl: ge and means being pro-
vided for holding the arm off the floor.

ADJUSTABLE WRENCH.—O. C. CALDWELL,
Klamath Falls, Ore. The wrench is of the
sliding jaw type, and consists of but two sec-
tions, each cut from plate metal as flat blanks

F. CANNON,'

' CHESSON, Suffoik, Va.

into proper form and completed by lapfolding .

members of each section upon other portions
thereof, the two sections when completed be-
ing adapted for slidable engagement and lock-
ing adjustment at desired points of separation
of the jaws.

NUT-LOCK.—H. W. WORTHINGTON, Rich-
field, Kan. The nut lock devices forming the
subject of this patent include a washer of a
special iorm. The washer is provided with a
tooth which is bent out of the plane of the
washer and is adapted to engage a ratchet
piece in the nut to be locked. The washer is
distinguished by an elliptical opening which
permits the washer to be driven in the direc-
tion of the major axis of the opening and
out of engagement with the nut.

MITER-BOX.—J. F. WINKLER, Marquette,
Mich. This box comprises a rocking trough
for securing the work, means for indicating
the angle of its inclination, a saw guide ar-
ranged transversely of the trough, and
mounted for swinging movement in a hori-
zontal plane, and means for indicating the
angle of inclination of the guide with respect
to the trough.

Household Utilities.

FLAT-IRON STOVE.—E. L. HEGArTY and
H. L. Moopy, Waterville, Maine.- The inven-
tion belongs to that class of stoves or heaters
in which an inverted flat-iron, generally
electrically heated, constitutes the heating ele-
ment, and has for its purpose a holder which
will firmly support any ordinary shaped iron
in an inverted position, and a member for
protecting the pressing face of the iron, ex-
tending beyond the edges thereof.

AWNING.—W. SuLnLivaN, New York, N. Y.
The more partichlar purpose of this improve-
ment is the production of a type of awning
suitable for stores, dwellings, and the like,
such awning being provided with means
whereby it may be connected at one of its
ends with one of the sashes, and at its other
end with a frame pivotally supported upon
the window jamb.

Machines and Mechanical Devices.

HAMMER.—H. .J. AUGUSTINE, Mooreland,
Okla. The construction accomplishes an in-
crease in the mobility of the hammer so that
it may be shifted in a number of independent
directions for the purpose of applying it to
different portions of work, or readily placing
it out of the way a moment after it has been
used; and to more evenly distribute the weight
of the hammer and mechanism immediately
connected therewith relatively to its support.

METALLIC BELT.—H. L. CANNE, Dingman
Township, Pa. The object of the present in-
vention is to provide a belt for use in power
transmission or for use as an over-shoe for
vehicle wheels and for other purposes, the belt

Dbeing strong, durable and exceedingly flexible
in every direction. It relates to metallic
belts such as shown and described in the ap-
plication for Letters Patent of the U. S,
formerly filed by Mr. Canne.

BUNDLE-FORMING MACHINE.—A. J.
The machine facilitates
the forming of bundles or packages of boards
of short lengths, or similar articles. It facili-
tates the forming by providing a bed upon
which the articles are laid, and the device in-
cludes means for bringing the different articles
or members which form the bundle into aline-
ment longitudinally and transversely.

CHAIR.—A. H. CLARK, Denver, Col. The
invention relates more particularly to chairs
or seats for theaters and the like. An object
is to have a movable seat held by resilient
controlling mechanism in an elevated position
and which can be depressed, locked in a par-
tially depressed position and released from
this by a further movement of the seat.

BURGLAR-ALARM. — H. SPENCER, Ridge-
field Park, N. J. More specifically the iIn-
vention pertains to that type of alarm which
employs a bell which rings automatically when
its plunger is pressed, and the improvement
concerns itself especially with the construction
of means for pressing the plunger of the bell
and for disengaging the operating mechanism
when desired.

AUTOMATIC REGULATING-VALVE.—J. C.
SmiTH, Louisville Ky. The subject of the
invention is intended for controlling the flow
of weak liquor to an absorber. This liquor
léaves the generator under a pressure of ap-
proximately 150 pounds, while the gas ad-
mitted to the absorber is under a pressure of
from 5 to 15 pounds. The returning fluid ab-
sorbs 27 to 29 per cent. of its weight of am-
monia gas, and for this absorption to take
place it is necessary that the pressure of the
incoming fluid be equal to that of the incom-
ing gas.

PHOTOGRAPHIC-PAPER:PRINTING MA-
CHINE.—E. N. KErr, Rock Island, Ill. One
purpose here’ is to provide a construction of
machine for printing photographic paper,
especially designed for use in connection with
the so-called gas-light paper, wherein the time
of exposure is under the complete control of
the operator and may be made to vary as de-
sired from a second or seconds to a minute or
many minutes.

Prime Movers and Their Accessories,

ROTARY EXPLOSION-ENGINE.—W. A.
SMI1TH, Los Angeles, Cal. There is provision
in this invention of an improved rotary ex-
plosion .or gas engine, arranged to utilize the
force of the explosive mixture to the fullest
advantage by giving a plurality of impulses
to the rotor at each revolution thereof, thus
insuring an easy and steady running of the
engine.

REVERSING-VALVE.—J. W. BELL, Shenan-
doah, Pa. When this valve is closed it com-
pletely shuts off all communication between
the pressure chamber, back of the valve and
the, cylinder, with the exhaust ports leading
from the chambers at the ends of the side
valve, thus preventing a loss of power from
the -cylinder through a reverse valve cham-
ber, which stops all interference with the
operation of the slide valve and auxiliary
plunger therefor when used by reason of
counter pressure leaking from the back of
the reverse valve.

Railways and Their Accessories.

RAILROAD CASH-FARE RECEIPT.—G.
McN. Rosns, Jr., Nashville, Tenn. The inven-
tion comprises more particularly an arrange-
ment of lines inclined relatively to each other
and to the sides of the. ticket or receipt, and
bearing numerals and other indications of
different amounts in dollars, dimes, and cents.
‘When the receipt is used, a portion is torn off
corresponding to the amount paid by the
passenger for fare, and the inclined lines in-
dicate the steps of division between the stub
and the portion given to the passenger.

RAIL-BASE AND METAL CROSS-TIE FOR
RAILWAY TRACKS.—M. A. TeEMPLE, Berlin
Heights, and H. C. TeMPLE, Cleveland, Ohio.
The invention provides a resilient, continuous
rail base for the rails of a railroad track and

angle iron tee bars therefor, dispensing with.

wooden cross ties and affording longitudinal
and transverse supports beneath the rails that
are very durable, adapted to hold the rails
from spreading or creeping, and prevent a de-
railed car from leaving the road bed, thus ob-
viating accidents.

Pertaining to Recreation.

TOY-PISTOL.—M. D. GrREeENwoOD, Hoosick
Falls, N. Y. More particularly the invention
relates to that type of pistol in which a resili-
ent band is so arranged that when released a
projectile, such as a marble*stone, or bean,
may be thrown. It holds the projectile in the
barrel and adjacent the plunger while the pistol
is being aimed and to release the projectile
simultaneously with the release of the plunger.

AMUSEMENT DEVICE.—W. P. HAYES,
New Haven, Conn. In a bowl-shaped body the
inventor provides a central circular seat at
the bottom, and a circumferential seat at the
side, arranged at or near the top at approxi-
mately right angles to the bottom seat. Pas-
sengers enter the bowl through an opening,
and when this 18 closed the bowl is revolved

on its vertical axis, and by centrifugal action
moves the passengers from the bottom seat
to the side seat, where they remain suspended
at right angles to the natural seating posture.

SNELLED-HOOK BOX.—M. M. SCHANEY,
Dubois, Pa. In order to carry out the in-
vention a cylindrical box is provided, having
therein a spring-actuated reel, on the periphery
of which is arranged a moistening pad. The
reel is provided with grooves whereby the
hooks may be protected, together with devices
for keeping the snells taut and always ac-
cessible and in a condition to be used im-
mediately.

Pertaining to Vehicles,

DUMPING-WAGON. — T. WRIGHT, Jersey
City, N. J. The object of the invention is to
produce a construction in which the body of
the wagon or cart may be raised and inclined,
but in which the center of gravity of the body
and its load will remain in substantially the
same plane as when the body is in its normal
position on the track.

ROTARY WHEEL-GUARD.—F. E. HuTCH-
INGS, New York, N. Y. The special object
of the invention is to so construct and mount
the guard that it will be at the minimum dis-
tance from the wheel, and the possibility of
any person or object falling behind the guard
and in front of the wheel will be eliminated.
It relates to improvements shown in a prior
application filed by Mr. Hutchings.

VEHICLE-WHEEL.—G. R. WiLL1AMs, Little
Rock, Ark. One purpose of the invention is to
provide a wheel for carriages, automobiles, and
like vehicles, that will possess efficient resil-
ience without detracting from its supporting
qualities, and to provide a construction wherein
a resilient tire is combined with compensating
spokes.

Note.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the Invention, and date of this paper.
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Abrading machine, 0. W. Brenizer..........
Acid, alkyl esters of methylene citric,
BErendes . .su..eesunnensesesnennnneeees
Acid from gas mixtures containing oxids of
nitrogen, obtaining nitrie, L. Glaser..
Acid, recovering hydrocyanic, W. Feld...... 922,409

921,944

Addressing or maijling machine. C. Owens.. 922,324
Adjustable bracket, T. Smith............... 922,204
Aerating machine, H. Pearce........c...... 922,183
Air brake system, E. J. Newton............ 922,318

Air for purposes of ventilation, apparatus
for distributing compressed, Arndt &
Nurnberg ......cccivuiiiinirnnnnneennns

Airship, B. H. Tingley..

Airship, M. H. Whalen....... ..

Ammonia, making, C. Krauss.....

Amusement device, O. F. Peck

Anchor, M. W. Hall...oooivennnnnnnneennnn 2.13'
Animal exterminator, electric, B. 8. Ames.. 922,377
Anvil, W. E. Andrews......y..ccc.vvvinnnn. 921,787
Aralkyl para aminophenol, P Rehlander.... 922,040
Armor or deck plates, treating, S. S Wales 921,925
Assembling apparatus, N. Marshall. 2,437
Atomizer, C. E. Michael.......... 922,307
Automatic switch, C. H. Bierman. 921,666
Automatic switch, W. E. Dewein, et al 21,810

Automobile headlight adjuster, L. M. Leach.
Automobile vehicle, L. H. Dyer..... PR 921,963

Automobile wheel, 0. A. Hamre............ 922,278
Automobiles, auxlliary starting device for,

J. W. F, JackSoD....oviiveeeinnnnnn 921,995
Automobiles, rear axle for, F. C. Miller.. 922,308
Automobiles, ete., spring for, C. A. Lieb. .. 922,169
Babbitting device, J. M. Maynard........... 922,012
Bag. See Tent bag.

Baking form, E. Schmidt..........c.oo0n... 922,050
Balance wheels, apparatus for adjusting, F.

R. Cunningham ...........cciiviinnn.. 922,095

Ball plays, device for, B. Jirotka. 922,432

Ballistic plate, S. S. Wal
Banding or winding machine, C. Boderck... 921
Barrel fastener, G. R. King .

Bariel support, H. K. Loskamp 921,855
Barrette, C. H. Howe.. 921,702
Basket, desk, U. K. Ha]l 921,694
Bath tub foothold, J. H. Pugh 921,734
Bath tub rims, hand hold for, J. H. Pu h 921,733
Battery box or tray and handle theretor, J.

Davis coeiiniiiiiiiiiiiiiiii i, 921,808
Bearing, roller, H. W. 921,656
Bearing, roller, F. M. . 922,124
Bearing, roller, S. Kaye 922,288
Bearings, lathe attachment for turning, C.

Philipp .eccoeeveniiinniiin.s Ceveeeennes 922,327
Bed side rail, W. B. Munn........:....... 921,869
Blanks, making ornamental, G. U. Meyer. .. 921,722
Bleachin apparatus, W. B. Lewis.......... 21,853
Blower for peas or the like A. H. Wheeler 921,764
Boat for shallow waters, A. Larr........ 21,849
Boat rowing machine, C. H. Cllfton .. 921,951
Boat, submarine, B, Y. Spear.............. 922,056

Boat, submarine or submersible, C. Laurenti 922,298
Boilers of the locomotive type, superheater
for, W. Schmidt........o00teeicneccanns 22,200
Book “covers, making ﬂexible. J. McKlbbln 921,873
Book mark, A. Eberle........... ceeeseenane 2,110
Boring bar, D. H. Shattuck................. 922,346
Boring bars, expanslon cutter head for, C.
........................... 922,252
Boring machine, R Winkler........ 922,371
Bottle and jar closure, O. Becher... ... 922,244
Bottle, antirefillable, J. Riviere............. 922,335
Bottle casing, vacuum, P. O. E. . 922,125
Bottle closure, F. C. Stockel................ 921,908
Bottle, non-refillable, J. C. Davis ,809
Bottle sealing cap, L. Kalling...... 922,286
Bottle, vacuum, J. G. Lyman............... 922,174
Bottle, vacuum' insulated, G. P. Van Wye,
922,363, 922,364
Bottle, vacuum nursing, P. O. E. Friedrich. 922,413
Bottles and like vessels, closure for, P.
Leinbrock .....oviieeieiieiiiiiiiiinnnns 922,167
Bottles containing aerat liquids, stopper
for, Landau.......... e 922,158

Bowl, sugar, J. T. McLellan.
Box corner stay and reinforce,
Box lid fastener, G. C. Frazier.

Bracket, R. W. Hubbard.................... 921 704
Brick and the like and producing the same,
composition of matter for use in fire, L.

Houze .....ciiviiinniniiiiinneernnnnnans 921,838
Brick glazing compound, H. & J. Ohlsen.... 921,879
Broom holder, A. Marko........ teeesseanans 922,008
Brush, rotary, W. F. Wegner.......... . 922,225
Bucket, clam shell, Frazier & Fox.. 921,821
Buggy curtain. G. W Atkins. ........o.t. 922,073
Buildings and apparatus therefor, construct-

ing, A. & E. W. Foster...........c.... 921,820
Burner, J. N. Leach......cociiuiuinnannens 921,850
Cabinet, dlspenslng grocery, R. F. Ballard.. 921,941
Cabinet, filing, Gaul, Jr.....cco0iiiiinnn 921,

Calcination, process of, J. C. Heckman.

Calendar, perpetual, Stroock & Hirsh

Camera focusing attachment, W.

Can feeding apparatus, E. M.

Can filler, E. E. S

Can heads or other sheet-metal blank
ting, F. Rudolph

Can opener, W. T. Favorite

Car attachment, street, J. N. Nixon........ 921,877
Car coupling, M. C. Ironside 21,70
Car door, grain, N. Hoople 921,701
Car door lock, C. H. Lewis 922,168
Car fender, H. M. Lambert... 921,716
Car fender, I. B. Crane................ . 922,092
Car fender or guard, T. F. Hayes 921,831
Car fender or guard, railway, G.

1172 11 ) 921,882
Car, freight, H. W. Kirchner. .. 922,293
Car, mine, J. M. Hansen..... .. 921,829
Car, passenger, F. Koch........ . 921,848
Car, passenger, S. M. Curwen.. .. 922395
Car, passenger, H. Howson.........c..o.... 922,430
Car platform arrangement, . '

JONeS . .iiiiiiiiiieeiiiiaieaaaan . 922,285
Car, revolving matte, J. C. Kilker.......... 921,999
Car seat backs, adjustable seat back support

for reversible, R Mangan............ 922,303
Car, transfer, C. E. Dinkey.... 922.103
Car wheel, H. Lanyon..... 922,161
Car window cinder guard, railway, C. W.

Kennon ........ooiiiiiieinieennnnnnnnn, 922,290
Carbureter, A. Howarth........ .. 922,145
Cards, playing, F. D. Windell.............. 922,370
Carrier. See Trace carrier.

Casks and other vessels, means for venting,

L. E. Saunders........ooveuiiieininennns 922,198
Caster, adjustable, O Bopp. . . 922,381
Cattle guard. J. A. Lee........ooovuuunnn.. 922,165
Cell for electrolytic or other purposes, H.

S. Blackmore ......c..coiiviiiiniiieenn. 922,079
Cellulose acetates, manutacture of objects

£rom, A. SChIOSS....oeeeeersvnrnnnsonn.s 922340
Centrifugal,drier, 0. Keefer................ 922.149
Centrifugal separator, B. A. 0. 922 037

Prollius....
Centrifugal separators, liner for, A. O.
Prollius
Chain, cutter,
Chain clas;sa
Chair, 'J. Smith

B.

Cheese cutter, J.
Cheese cutter, L.
Chimney cleaner, G.

Churn, L. C. L

Churn, M. W. Beemer.........eovuvuuennnean 922,076
Cigar retainer and inner seal, A. H. An-

Arews ....eviiieriineiiiniriieiennnnans 921,938
C]amp, J. RIVErS...oviiiinnniennnnnnnnnnnn. 922,330
Cleaning apparatus, pneumatic,

D T 921,669
Clock gong, W. C. Morgan........ 2,021
Closet fitting, W. M. Weatherly . 922,222
Clothes line, J. M. Peterman............... 922,032
Coal and the like, apparatus for trimming

and elevating, R. Brown............... 922,387

Coal from vehicles, device tor unloading and
delivering, G. E. Chalfant.............. ¢

Coal-gasifying furnace, H. Ries......... .

Coat and hat hook, W. Hubbard ......

Beneker.
Coke oven, C. Schroeter. .
Collar, coat, M. Kopnelman .
Combination’ bench, H. S. Maynard
Compressor, F. A. Rider.............
Compressors, controlling device
stage, R. Conrader.....................
Concrete blocks for buildings,” machine for
making, W. G. Bailey..................
Concrete reinforcing means, E. G. du Mazuel
Continuous press, S. J. Vernsten
Controller regulator, C. E. Lord............
Convertible table and settee, B. Katzenberg.
Cord holder, V. Q0KS... ... .ouiiinnin
Corn drvlng rack, @, Wenzelmann
Corner shield, J. H. Jennison...............
Cotton c{l{lop}per and row cleaner, combined,
Coupling. E. H. Gol

Coupling head, J. S. Sheafe.......... .. 922, 347
Couplings, satety check for automati S.

T. Shroyer ............. . 922.348
Cover, metallic, 0. R. Fowler

... 922,270
Covers to vessels, means for securin .
Leib .ooiiiiiiiiiiiiiiiiiien..
Crane, J. A. Suess...
Crate, G. J. Mulzer

Culinary vessel, J. H. Ressler
Cultivator, J. A. King
Cultivator, E. M.
Current wotor,
borough ...........c. i,
Current variations,
Weintraub & Latour
Currycomb attachment,
Curtain pole, R. Deucher...................
Curtain pole, J. M. Wiedeman
Curtain pole ring, F.
Cut-off, automatic, V. A. Croshier
Dams, dikes, etc., and in simultaneously
compressing portlons of ground adjacent
thereto, providing water-tight vertical
layers in, A. Strauss..
Dispensing can, non-refillable, S.
Display apparatus, sample, H, O. Johnso
Display rack, J. Danziger................ . .
Display receptable, E. W. Carnes........... 921,673
Distilling gases and vapors, retort for, P.
A. Emanuel

Bartholomae. .

........................... 922,407
Distribution system, Hall & Knight vo. 921,693
Domestic boiler, J. Woods............ . 921,776
Door attachment. B. J. Auffart... 922,378
Door bolt, multiple, W. J. Parle....... 922,325
Door bumper and holder, J. A. Poche.. 922,328
Door check and buffer, J. C. Peterman. 922.185
Door fastener, Smrith & Davis.......... 922 .352
Deor retaining device. J. Whitaker..... 921,765
Door, sliding, E. R. Jackson................ 921,708
Dough mixing machine, C. Chambers, Jr.... 921.796
Drier, Wallace & Meyer........covvueennanns 922,070
Drilling machine, R. M. Downie............ ,680
Drop lights, adjustable support for, P.

Frantz ........iiiiiiiiiiniiinnnnnn. 921.970
Dye and making same, anthracene, M. Isler. 922,282
Ecraseur or castrating instrument, J. Sklar. 922,350
Electr:c connector, separable, F. C. De Rea-

0T 921,678
Electric current regulator. T. Spencer 922,067
Electric cut-out, W. B. Potter 921,732
Electric devices. multlple operation of vapor,

R. E. Russell.....................c.... 921,893
Electric distribution system, E. F. W. Alex-

ANAETSON . ..vvvinrr it iiiieeaaeaan 921,786
Electric light key socket, W. C. Clark. . 921,800

Electric lighting system, C. Feldmann 922,410
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Power
Screw Cutting

Automatic
Cross
Feed

FOR FINE, ACCURATE WORK
Send for Catalogue B,
SENECA FALLS MFG. CO.
695 Water Street,

Seneca Falls, N. Y., U. S. A,

Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0.

and Turret Lathes, Plan-
FOOt and POWGI‘ ers, bhauers, and‘ Drill t;reuse%.

SHEPARD LATHE CO., 133 W. 2d St. Cincinnati, O.

854.00 per day
Thekeed CAMERA-SCOPE

of the

And we can prove it. *Anyone can operate
it. Makes 6 finished button pbotograpbs a
minute. Price of Camera-Scope, with sup-
plles for making 300 pictures (en: ugh to
pay fer the complete outtit) 8:25,00.
Kxtrabuttons $1 per hundred ; extraframes
$1.50 per gross. e mdependem and make
; money for yourself. Write today.

W. S. MOUNTFORD, 100 Maiden Lane, New York, N. Y,

lncorporate in ARIZONA.

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

STODDARD INCORPORATING COMPANY, Box 8000
PHOENIX, ARIZONA

@ Musical Tubular Bells

Highest Mechanical and Musical Art

Have you a taste for MUSIC?

No talent reciulred. Not only in-
creases social standing, b1t some
people have bad their salary in-
creased flve rold by using our
Musicxl Novelties. Can be
Jearned in hours where ordinary
i instruments takes months.
B Send for our new 100-page illustrated
catalog free. Also 24 pages standard and
popular sheet music arranged for one or two
people, showing how to play our instru-
ments, for 24 cents in stamps.

C. DYAGAN
21567 Nn. Clark Kt., Chleago, Il

Your PATENTS
and BUSINESS

THE *“BARNES”

posmveU r]ght D““S

10 to 50-inch Swiug
Send for Drill Catalogue.

W. F. & JNO. BARNES CO.
(Established 1872)
1999 ‘Ruby St., Rocktord, Il1,

WIRELESS

The Electro-Lytic Detector is the most sensitive
responder invented. We can prove this statement by
referring to Electrival Magazines and Text Books.

T Commercial and Goverument stations 200
- miles nway can be heard very distinctly when
our detector is connected with a few
other instruments costing a mere trifie.

Send 2c. stampfor our catalogue.

ETIHERIC ELECTRIC CO.
71 Rarclay Street, New York Clty

Gastmgs—Motnrs

Price of Detector
$1.50. Mail 12¢.

1% H. P, - “8.00
"% HoPo o= = = = 1200
H. P. 2350

5 1. P. (2 cylinder), 25.00

Suitable for air ships, railway
velocipedes, bicyeles orlaunch-
es. Largest mnotor supply bouse
in America.

MARRY R. GEER CO., Dept. C
851 McLaren Avenue, St. Louis, 3o.

Pipe Cutting and Threading Machine g

For Either Hand or Power

can be worked as an ordmnry power
machine or taken from its base for
use as a hand machine. Pipe ¥4 in.
to 15 in. diameter handled essily in
small room. Illustrated catalogue—
price list free on application.

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

¥8u USE GRINDSTONES »

If so we can supply you. All sizes
mounted and unmounted, always
kept in stock. Remember, we make a
specialtyof selecting slonesforallspe-
cial purposes. Send for catalogue “‘1.”

The CLEVELAND STONE CO.
6th Floor, Hickox Bldg., Cleveland, O.

|

MOTORCYCLES

Bicycle Attnchments, Votors,
Accessorles for all Motorcey-
cles, Send stamps for Catalog ot
what you are interested in.
MOTORCYCLE EQUIPMENT CO.

Hammondspert, N, Y.
Scientific and

Free &5 Free

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

Catalogue of

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

Lileetrie  machine, commutator type high-
speed dynamo, C. J. Yates.............
Electric machine, dynamo, A. IH.

man .. b
Electric machine, dynamo, b I<
Electric machine, dynamo, B. A Behrend
Electric mnchines, brush rigging for dyuamo,
JOXT O R R e
Electric signal, I'. I. Chandeysson.
Electric switch, W. V. Steiger

Illectric switch, push button, J. ;. Peterson.
Llectric s“ltLhes movahle contact for, J. G.
) T S N S oL o 00 I G 3
Electrical devices, Wu‘e attachment fon Ii
Trumbulll o . e oxmere e o o X o ofREe o oo
Electrical distribution system, M. O. Troy..
Electrical ground_connections, irrigating de-
vice for, B. J. Jones.................. .

Electrical switch, J. G. Waterman.
Elevator, F. J. Feldt o zerels
Elevator ccntrol device, L J.
L a8 0000806000600 o /0000000006000
Embossing die,
Ginsburg
Embroidery machine,
Ingine. See Gasolene euglue
Engine bed for dories, portable gasolene, M.

automatie,

D. Thompson
Engine starter, D. C. Wilgus .
Engine starting device, gasolene, White &
010, ... . B e pncae 1 sacpsRelsaoas
Engine timing gear mechamsm e lnswe, L
D.aHubbelll. ... P - aeny - - o

Engines, controlling the exhaust fro r

nal combustion, T. B. Doolittle.........
Engineering instrument, R. V. R. Reynolds.
Engraving machine, pantograph, Rawsthorne

& Pryke ..., 21,736 to
Envelop fastener, J. S. App]egate ...........
Excavating device, W. C. Weeks

Execavator. R. P. McCormick................
Explosives by percussion caps, apparatus f(ll
firing, L. H. Broadwater.
Eyeglass spring, G. W. Wells
Fan for mines, ventilating, W.
Feed water beater, R. L. ‘051)111;.11
Feeding mechanism. Swanger & Huebel
Fence post. J. D. Rodgers
Ferro nickel and nickel steel,
Carpenter .........c.ceveiiieniann
Fertilizer distributer. J. Boda. 0000 5
Iile, paper, W. E. Davies..................
Filing register, document, A. “’eizenback
Filter, Perry & Finch
Filter beds, etec., apparatus for di gng
liquids from and to. C. R. B. Brown...
Filter crib, S. Diescher
Fire alarm, A. T. Newman.
Fire alarm system. automatic,
Fire escape, P. O'Tbayne...................
Fire extinguisher tanks, construction of, G.
Y ETerl. . ... e e ey
Fireaims, single trigger for double-barreled.
A. Stutzman .
Fireplace, T. J. Harper
Fireproof partition, reinforced,
First aid package, J. E. Lee...
Flask, J. L. Butler
Floor conduit and detachable cover
. Wachtel, Jr......... 5

maki

therefor,

Floor waxer and polisher, K.
Flue cutter, J. T. Fuhrmaun...
Flying machine, C. R. Culver
Folding table, L. Nolan........
Force feed lub:

Hodges ...

Forging press, A. Cbristian
Foundations for compressible, suhu.:IergeId

Ol'
moist ground, system of, I M.
Ducastel
Foundry flask, E. P. Power.
Fruit cutter, M. G. Troxell
Furnace door operator, C. A. Amlerson .....
Furnaces, means for running off slag from
blast, Marsden & Pearson
Furniture, combination. N.

Fuse, L. & J. Scbulman....................

Gage wheel and colter, combined, H. H.
Dreyer

Garment hanger, W. C. Morris.

Garment supporter, C. P. Meyer.

Gas analyzing apparatus, Cheney &
son
Gas apparatus. water. L. D. Carroll
Gas burner. alcohol, W. E. Cocbran .
Gas burner fastening means. C. T. Fuller...
Gas burner heate rattachment, G. Yoerger..
Gas hurner, Incandescent, W. S. Stapley.
Gas burner, safety. B. Martelli.......... S
Gas cut-off, automatic. L. & H. Schmidt...
Gas from liquid hydrocarbons, apparatus for
producing., J. M. Willard...............
Gas generator. acetyvlene, W. W. Cozins.
Gas igniter, electric, W. D. Brackett..
Gasolene engine. G. H. Marquardt.....
Gear, compensating. E. J. Gould...
Gear, self-locking drive. F. Hendler
Gear, variable speed and reversible, Innes &
Allen
Gearing, F. J. Zecher.......
Gearing, transmission, Van Dyke ‘& Rowell.
Glass beveling machme. F. Cottercll.
Glass blowing machine, Schnelbach & Schatz
Glass cutting machine, J. E. Graybhill
Glass, teeming. F. L. 0. IVadsworth..
Glass tube cutting macbine, .T. E. (‘-m\bl]]
Glass-working apparatus, A. E. Spinasse.
Glassware, mold for machine for mnkmg
hollow, J. Wolff........ooviviiiunnnnnn
Glazier’s instrument, J. W. Tucker.
Glove, cotton picking, N. J. Baggett.
Golf club, J. Youds..
Governor, marine engine, L. D.
Graduating machine. A. Geiger
Grain door and car door, combined,
1 T T e o 00 B0 a0 a0 000 O P oTTOTRA00d
Grain immersing machine. S. T. ITelgeson
Grain screen, H. E. Wack
Grain-shocking implement.
Grain tank. metal. C. M.
Grass catcber, J. H. Coult
Grass destroyer. quack. C. C. Nelson.
Grinding machine. A. B. Landis.......
Grindstones, hub construction for,
EN] SIS, . A
Guard, D. D. Ogilvie
Gun, automatic. C. D. Lovelace

. J. Groves.
Porter......

Guns, electrical transmitting apparatus for
control:ing tbe sigbting of, Dawson &
BuckhamPrrr eI L EE - - L LLLE 922,098.

Hair tonic, Waterman & Brown
Hammock suspension device, W. J. McBride.
Handle. See Tool handle.
Harmonica attachment. R. J. Fraser........
Harness line support, Heidingsfeld & Ham-
mond ..
Harvester, beet. J. T. Carroll.
Hat brim curling machine, C.

Sackett. ..

Hat fastener, W. Haraden..
Hat guard, P. M. M. Loubr
Hat holder, E. C. Dailey..............

Ilay gatberer and loader, E. Lovelady.
Hay press, A. F. W. Diamond
Heating, low pressure, E. H. Gold

IHeel cushion for shoes. L. E. Cummings...
9.

Hinge, door. Keith & Lister
Hoe, E. Senn .
Hog ringer. W. F. Barnbhardt.....
Hoisting apparatus. E. N. Drew. .
Holder or support. Hespe & Larsen..
Holding device. H. T. Epperson....
Hook, A. K. Lovell
Hoop fastener, W. Mosher. et al
Horn, sound augmenting. A. R. Cunnius
Horse releaser. J. J. Harper
Horseshoe. J. H. Fawkes...
Hose coupling, C. L. Friday
Hot water boiler, J. E. Peck.
Hot water heater. T. J. Sbearman.
Hub boring macbine. S. A. Taylor.
Hub, wheel, W. C. Thede
Hydrocarbon burner, T. Muehle o
Hydrocarbon engine. J. Brons........
Ice cream freezer. Hoefler & Schantz.
Ice tongs, G. P. Yeakle
Ignition timers, safety adjuster for,
Davis
Indexing mechanism. B. M. W. Hanson.
Indicator, A. V., Ballin................
Ingot mold, E. Gathmann..
Ingot stripper. B. W. Head
Insulator, L. McCarthy...
Internal-combustion engine. o
Ironing machine, collar, J. T. Snelson......

. 922.380

922,230

. 921,914
. 922,119

922,245
922,107

. 922,391
. 922,443

922,034
. 922,033

. 922,360

921,018
921,844
921,761
921,685

922,016

| 921,974

921,825
921,913
921,933
921,769
. 921,705

921,679
921,889

921,738
921.939

. 921,928

922,314
921.670

.. 922,227
.. 921,744
.. 921,756
. 922,355

922,193

. 922,388
. 921,667

921.957
921,931

. 922,326

922,386
922.101
921.875
921,660
922,323

922,118

921,949

. 922,368
. 922,148

922,127
922,264

. 922,179
. 922,141

922,392

922,106

922187

921,917
922,234

. 922,304
921,952
922,343

922,405

. 922,310

922,176
922,086

.. 922389
. 922445

922,128
921.778

.. 921,748
. 922,010

921,897
921,934

.. 922,090
.. 922,081
. 922,009

921,978
922,138

921,994

. 921,937

921,754
922.087
922.342
921.979
921.923
921.828

. 921,747

922.071

.. 922.361
. 922,237

922.444
921,714
921,824

921.6

9291329
921.804

. 922,178

921.717

922.049
922.180
922,173

922.399
921.927
922.023

922,121

922,376

. 921,958
. 921983

922.238

. 921.972

922,424
922,313

. 921,657

921,908

Important Books

Hydraulic Engineering
By GARDNER D. HISCOX, M.E.
PRICE $4.00

A practical treatise of 315 pages and con-
taining 303 illustrations on the properties,
power and resuurces of water for all pur-
poses, includiag the measurement of streams,
the flow of water in pipes or conduits: the
horse-power of falling water; turbine and
impact water-wheels; wave-motors ; centri-
fugal. reciprocati (g: and air-litt pumps, etc.,
including as well 36 tables of hyvdraulic effect.

A comprebensive and
modern book on Hy-
draulics covering the

whole subject and free
from the intricacies of
higher mathematics. A
most excellent treatise,
full of facts and solid in-
struction in eversthing
that will ordinarily be
required by the practical
man. ‘I'be author’'s style
is sxmple and attractive;
bis explanations are clear
‘and to the point: his ar-
rangement of subject
watter 18 pleasing, sys-
tematic and practical.

All who are interested
in water-works develop-
ment will find this book
a usetul one. because it
is an entirely practical
treatise upon a subject of
present importance, and
cannot fail in having a
. far-reaching influence,
and for this reason should have a place in the working
library of every englneer.

Electric Wiring, Diagrams
and Switchboards

By NEWTON HARRISUN, E.E.

272 pages. 103 illustratious. Price $1.50

'This work is a thoroughly
practical treatise on Electric
Wirlng in all its branches. be-
ginning with the simple circuit
and working up to the practical
every-day problems, all bei ulg

resenced in a stmple and inte;

igent manner. Only arithmetie
and simple algebraic formulas
are used 1n the calculations and
explanations. Orlginality is
sbown by the author in the
methnd of presentation of the
matter, the liberal use of tabies
helping to a clear understanding
of the subject.

Whilemore than balt tbe work
is devoted to wiring and related
subjects, there is a good deal of
other information that will be
found generally useful. ‘I'here
is a chapter on_ incandescent
lamps, which Includes tavulated data on this topic.
Switchboards of the various types, their deslgn, etc.,
are considered in three chapters. and the accompanying
diagrams are cleariy executed and easily unaerscood,
The 1emaining chapters briefly review the nature and
characteristics of alternating currents. and their prac-
tical application is described. It is in every respect a
bandy, well-written. instructive, comprehensive volume
on wiring for the wireman, foreman, contractor or
electrician.

Practical Steam & Hot Water
Heating and Ventilation

Ry ALFRED G. RING
PRICE $3.00

402 _Pages. Containing 304 detailed illustra-
tions. The larger part of them bavin
heen made trom original diagrams,
specianily drawu tor the hook.

AnOriginal and Exhaust ve Treatise, Prepared for the Use
o/ AUl Engaged in the Business of Steam, Hot
Water Heating and Ventilation.

The Standard and
latest book publish-
ed. Tells how to get
beating contracts,
bow to install baat-
ing and ventilating
apparatus. Describes
all of the principal
systems of stearn,
bot water, vacuum,
vapor and vacunm-
vapor heating, to-
gether with the new
accelerated systems
of hot water circula-
1ion, including chap-
ters on up-to-aave
methods of ventila-
tion; fan or blower
system of heating
and ventilation;
rules and data for
estimating radiation
and cost. aad such
other tables and in-
tormation as make
it an indispensable
Journeymen steam

o

work fer

Heating
fitters. Steam fitters’ appientices, Architects and build-

contractors,

ers. 'Tbis work represents the best practice of the
resent day and is exhaustive in text, diagrams and
ltustrations, Valuable data and tables used for esti-
matlng, installing and testing of steam and hot water
and ventilating apparatusare given.

Telephone Construction, In-
stallation, Wiring, Opera-
tion and Maintenance.

By W. H. RADCLIFFE, E.E,, and H. C.
CUSHING, JR.. E.E.

PRICE, $!.00

A [‘l-ncucnl Book of 1S0 Pages and Contain-
1225 Tllustrations, Intended for Klec-

tr uxmu. Wiremen, Engineers, Coutractors.
Architects and Others Interested inthe In-
stallation of 'Telephone ]sxclmnges in Ac-

coraance with Standard Practice

This hook gives the principles of
crnstruction and operation of both
the Bell and Independent instru-
nients; approved methods of in-
stalling and wiring them; the
means of protecting them from
lightning and abnormal currents;
tbeir connection toge.aer for oper-
ation as series or bridging stations;
and rules for their inspection and
maintenance. Line wiring and the
wiring and operation of special
telephone systemsare also treated.

Intricate mathematics are avoid-
ed, and all apparatus, circuits and
systems are thorougbly described.
T'be appendix centains definitions
of units and terms used in the text.
Selected wiring tables, which are
very helpful, are also included.

MUNN & COMPANY, Publishers
361 Broadway, New York City

Jam, sugar, or the like on or in biscuits
and like confections, apparatus for de-
positing or dropping, MecVitie & Grant.

Jar closure, J. E. Barranger................
Jar bolder, J. L. Dahlquist
Jewelry, H. Tropin....

Joist hanger, J. Tuteu
Journal beaving, antifriction.
Journal box, A, Campbell
Journal hoxes, 1ste supporting attac

0. C.

=

921.874
922.240

.. 922.097
.. 922,212
. 922.215

922.154
922,083

for, R. A. Billingham............... . 922.249
Keg, powder, M. C. O'Laughlin. 921,880
Kettle cover, J. Schuiidt - 922,341
ILey socket switeb, H. Hubbell... 921.839
Keyboard, practice, A. J. Daniel...... 921,806
Kinetographic apparatus, C. A. Lumiere.... 922.302
Knapsack, R. S. Ro¥Ce......ovvuviineennnn 922,046
Knitting machines, latch opening device for,

H. Swinglehurst ....................... 922.064
Lnob attachment, door, K. Revoir.. 922.041
Knob compensator, door, V. S. Trask. 922.359
Lace macbhine, twist, C. Hickton....... 921.698
Ladder, extension, G. G. Crabb..... 922.091
Ladder, step, E. C. Mead...... 922,306
Lamp, H. F. Smith....... 921.904
Lamp, are, B. Monasch . 921,866
Lamp for automobiles, automatic .

O. Spang vee.. 922,055
Lamp holder, H. L. Erlandsson............. 021,815
Lamp socket, weatherproof, II.

hausen . 921,836
Lamp socket. incandescent, A. L. V . 921,935
Lamp switching device, eclectric, .

IBImer] .. ... .. o . . 8 922,406
Lamp testing machine, R

Frecb, Jr. 922,123
Lamps. locking .

Muller 921,868
Lateh, O. Lew . 921.852
Latch, C. A. . 922,177
Lathe, Davis & Parsons. 921,807
Lathe tool rest. W. C. 5 921,858
Lathe, turret. B. M. W Hansen.... . 921,984
Lathes, mechanism for shifting the cross-

slides of, B. M. W, ITanson............ 921,985
Lead matrix, H. Schimansky.... 922.199
Leather working machine, I'. K. . 922,195
Lettering o1 stamping frame, H. Engan. 921.682
Lifting jack, G. F. I'veed................... 922,412
Lineman’s combination tool. R. Il. Brown.. 921,792
Liquid puritier and separator, L. E. Decke-

LTd 5060000006000 0T AcaR0o TS . 921,811
Liquids, apparatus

depth of., J. W. Jones.................. 922.284
Loader, V. Landbolm....................... 922,159
Lock. See Car door lock.

Lock, T. B. Jeffery..........coiuuuevenaens 921.711
Lock, H. P, Townsend............. . 922,065
Lock for drawers of cabinets, 5

Sampson ... 921.895
Locomotive, articulated, G. W. s Jr.. 922,426
Locomotive sanding apparatus. S. Il Dun-

ning 922,109
Locomotive superheater 922.365
Loom, K. Tavella........... 922,357
Loom. automatic weft

B0 L G0E 00008 0o 60 R 510 e 0k B ey SN 921,909
Loom shedding mechanism. A. & S. Widmer 921,772
Looms, pile cutting device for carpet. F.

TLABINEI ., s syed son. nsninopencas /el o P8 921.818
Lubricator, A. A. Webster . 922,223
Machinery lubricator, stearn. G. W.

wards .. 922.113
Magnet. pelariz . 921.794
Mail bag catcher. J. S. Shepherd . 922.203
Mail box, W. H. Johnson................. 922.147
Mail hox. letter and package, C. Oblson.... 922.181
Map case, A. S. Smith........coiiiiii.. 921,901
Mask for removing and preventing wrinkles.

facial. E. Hanuig................counu.n 922.420
Massage apraratus. vibratory. C. Brown. 921.671

Mast. IT. De Groot
Match bhox, Evrett & McQuer
Match box. self-igniting folded.
Match machine. W. 1. T'arker.....
Mattress filling device. Dettman & i,
Measuring apparatus. G. W. (‘hnmbell.un
Measuring gage, A. A. Kent................
Measuring instrument, H. L. Van Valken-
burg ...
Meﬂsmmg. mixing. and dispensing appa 1
tus, liquid, J. P. Muth
Meat salter, Hackmann & Childs........
Mechanical mo‘ement Gass & Jackson.
Mechanical movement, P. T. MceNally.
Metal disks, device for shalghremng, O G
| A {9 666600080000 600 000 60600800000000
Metal forming machine. J, Ubri.
Metal reducing machine, B. M. W.
Metal shearing machine, F. W. I\I.ltﬂ)le

Metal workmg machines, ta
M. W. Hanson
Milk, treating. J. L. Goucher.
Mill. J. L. Terwilliger......
Mining buckets. ete.. automatic c‘ltch
T, Wright. .
T. H. Hood.
Mixer and vaporizer. G.
Mixing machine. R. I‘(]nmndqou

for,

Molder’s snap flask. Il. G. Voight.
Money box., J. Nutrv...............
Monkey wrench. J. Mason..........

Mortising machine, G. W. Camnbell.

Motor control system. IT. E. White....
Motor starter. automatic, W. F. Hendry
Mower, H. Norman. 5088

\Io“ers fender rod fm.
Napkin holder. Il. H. hlcl\
Necktie. J. T. Cowen
Nut lock. J. C. Crowson...
Nut lock. F. A Beard.... flemng
Nut lock. P. Clay.....ccoiiiiiiniiennnnnnn
0il or grease cups. attachment for plngs of.

J. Towers
0il tank cut-off. automatic. B. G. Jewell
Optometer, J. E. Goodman...

Ordli‘ance, bhreech-loading,

AM .t et et et toeaaneatinoenssascansnas

Ordnance. firing moohumsm forr hreech-load-
ing, Dawson & Buckbam...............

Ordnance sighting apparatus. Dawson &
Buekbam]...-l- -5 o v e« |- S5k =) Sk 922.397.

Ore concentrating jig and coal washer, G.

Hackstaff ............

S. La ‘Sheils..
Clark

Ore separator, W
Ore separator. R. M.

Ores. removing sulfur, arsenic, and ather
{ike impurities from refactory, F. Cot-
O 5050 og00000ad 5 o DOBA00 0 A 0K

Oven hottom, K. Webbh. 5

Ozonizer, E. W. Smith. 900000000

Package bolder, I'. M. Southwmk...

Packing. F. Goetze..............couuuns

Pails, bail ear and cover holder for.
Disfer ... . g% .......

E. T. Gowing.
toilet, G. T. 'lohn-

. D. T. Wadhams.
Linbadt. . ... L5

Paper box or carton.
Paper cabinet or fixture,

son
Paper cutting m
Passenger control,

.
Pastry making machine. Lanier & Driesbach

Pencil sharpener and cigar cutter, combined,
H BHIchlerd. . FF. . ... PP g .

Pencil tips, spring protector for India rub-
ber. S Grocker. .. .. . .o sswE s

Percolator F. J. Stayton.

I'hotograpb mount, postal card. G. N. Pifm‘.
I'hotographic plate holder. O. . Talbott...
I’botographic purposes. portable dark room

for. Burr & Thomas....................
Pianissimo device, W. G. Betz
Pinch bar. W. B. Hendrix..
Pipe attachment. W. E. Bt
Pipe clamp or coupling collar. J. T Everett.
P’ipe conduit. steam. S. V. Hersey.........
Pipe cutter. R, Bek....ovviiiiiinnn,
Pipe cutting machines. reaming attachment

for, E. M. Buckius
W. Bates.

I'ipe joint. dredging. L.
Pipe lines. device for coupling and uncoup-

ling sectional metallie, Gillett & Ulrey.
Foster
mouth-

Pipe tbreading machine. C. M.
Pipes. cigar and cigarette holders.
piece for. E. Lichtblau
Pitcher, G. Paalen
Planter and fertilizer dlstrlbuter
W. B. Parrish
Plaster. structural smrace for xecelvmg and
holding. A.
Plow, A. Pankey.. .
Plow and attachment sul\\y. . 2
Plumb bob, W. Loeven. .
Plumbing ﬁttiug, F. B. MortoD..eeeeueeenn.

combined,

. Belding.

922,085
922,152

922,362
921.870

. 921.980
. 921.971
. 922,316

921.739

.- 922.217
- 921,986

. 921.861
. 921.982

922, 261
922.211

. 921.712

922,276
921,960
922,268
922,398
922.419

. 922,163

922,259

922.088

- 921.762
- 921.903

922.054
922.130

. 922,104

922277

. 921.843

921.757
922.170
922,004

921,964
922.093
. 921.907
922.035
922,356

922.254

.. 922247
. 922.280

021.948
921.816
921.832
922,111

... 922,082
. 922,075

921.973
922.120

922.007
921,729

922,028

. 921.767
921.730
922.246
922.171
922,311

Please mention the SCIENTIFIC AMERICAN when writing to advertisers



414 Scientific American May 29, 1909.

=g H Plumbing trap, P. F. Murphy.......c...... 922,312
c‘ass‘fled A vertlsements Pocketbook saféty attachment, S. W. Wilson 921,775
Pocket knife, J. R. Heath................. 921,988
Advertising in this column is 75 cents a line. No less ggg?hege;‘Fg‘ﬂcg B e 922,108
than four nor more than ten lines accepted. Count | powder puff box, P. L Shenberg............ 921,899
lev?ndv;ords to itl:e line. F Allh ordier; mustt be accom- lf;owerbapplﬁmae, lv;vnue & Duryea, reissue.. ggg,gg;
panied by a remittance. Further information sent on | Press box, R. Carlin.e..eeeeeenseenceoneonss B
request. Printing lplatelg. tFQ type beds, fastener for U The Iv’ost Advanced
= securing, B. F. Upham................. ,
READ THIS COLUMN CARERULLY.—You wilnd | properler, ship, 6. A S eotter 22 921,896
inquiries for certain classes of artlc Propulsion, boat, G. Gays...s........ ... 921,823 Example of Dependable
consecutive order. If you manufacture these g00ds | propulsion, system of boat, J. RIVErS....... 921,891
write us at once and we will send you the name and | Proteids and amins, thermoplastic compound

address of the party desiring the information. There for, B. B. Goldsmith................... 51

21|} Motor Buggy Design
18 no charge for this service. In every case it is|Pull socket, M. J. Flynn. 0 92%'766

necessary to give the number of the inquiry. g‘l:}{fg’é o%ervgl;g(iﬁgt' FoEOR00RO00RE000C

..., 922,235 .
Where manufacturers do not respond promptly the Pulp board, apparatus for producing  rein- and Constructlon

inquiry may be repeated. forced, W. W. Clark........ 30066000000 921,674
MUNN & CO. Pulve(:'li%%r, 9..C. Beach.. g X

. en ...... cee o . . .
Pume, 1o L. Pratf. 1 922,189 HE INTERNATIONAL AUTO BUGGY is a reliable and economical
BUSINESS OPPORTUNITIES. D, M R bia oo S car for city or country use, in any kind of service—pleasure or business—over

NTED. —. - | Pump, steam vacuum, W. R. Emerson...... 921,967 3 o SR
o ANTED. ~Addross of makors offirst class tire bon Pumge, o Valve for contrifogel, §. V. ) l:l]l kmcgs a(ﬁf'roads. We would be rilfacl to sl:iow J;o]u thef p(})lwelr, sxmpl}cﬁy,l
p&Bauiry No. 8865.~Wanted to buy nickelold for | Pumping plant, sand, M. Swinick. .1\ accessibility of all its parts, easy control, comfort and usefulness of the International

Puzzle, Koehler & Butler.........
‘WANTED.—Sole agency for patented article. Qulck Rack, A. S. Walley...... 3
sg:er for little money. Address O. Kuehn, 442 Central | Rack, W. M. Gilmore

Auto Buggy—the highest type of motor vehicle.

Body—piano box, two seats or one, wnth top or without. Drive—Chain to countershaft, countershaft to each rear

k, W., New York. Rail anchoring device, T. A. Welchel..... '.I Motor—2 cylinders o , 4-cycle 5 bore, 5” stroke. wheel. ls—40-inch ¥
? g:ﬁ g{::[inrpand éasalgvl;g'onh R. Garrard.. : l;lorse Powet—|4 by rake lsl, equn;llt bbﬁlBorZ)dm inch solid :uebber t:?; fg::;ng‘:“—%};n:l?rfurﬁlpnz
—_— y . CrOWSOD...euseureeenecnns rating, sub-frame under Brakes—Internal ex C.
PATENTS FOR SALE. %:ﬁ Sﬁglﬂ’fgl?“tffgneevwémiﬁrlis& AELEY e 021,965 m”“‘l distribution of we;ﬁh!. Transmision—Two or 800 p:unds freight when rear seaty is removed. Speed
FOR SALE.-Patent No. 787,96.—Typebar for first- | Rail joint, Foulkrod & Moita. ... forward, vae revese, all operated by one lever. 0 miles per hour

class visible typewriter that is cheap to manufacture. | Rail joint, Peluso & Sack....
Carries its own guide, furnishing perfect and perma- | Rail joint, J. B. Weever

Write for International Auto Bugzy Catalogue.
nent alignment under heavy manifoldlng. Address | Rafl joint, W. R. Barney..

ohn Wikisor, 146 Mott Btroat, Corry, B Rafl, sections, 0. P W, ichal - INTERNATIONAL HARVESTER COMPANY OF AMERICA
Inquiry No. R889.—Wanted to buy a machine | B2il splice and brace, R. L. Abernathy..... o132
Rail stay, J. M. Vall.o.o.oiieeeeeeoennnnn. 9 100 Harvester Buildi (ANCORPO :
which brewks and Qivides apricot stones. Bails banck’ fastenar Tor, R B RPOAGEo000 ng RATED) CHICAGO, U. S. A.
FOR SALE.—Patent No. 11'%788 A slmple, practlca.l Railway, electric, W. G. Roome............ .9
farm gate. Good demand. rofits. Ameri Railway for parks, etc., observation, J. B.’
patent is a success. Will sell Canndian patent for 6&!0. R T 5800080 aCan 000 N6 668000060000
Address 0. K. Mfg. Co., Clyde, Ohio. ll:t‘nﬁway, gleasllllre, A. tG. Sger%{...v.v. QRongCce
ailway signaling system, aldron. .
Railway structure, Reinoehl & Weaver..... 92 Ever.Ready THE REASON WHY THE
1 Railway system, tube, E. W. C. Kearney.. -
HELP WANTED. Railway tie, F. D. Rathbone............... 921,

MECHANICAL ENGINEER wanted ‘to take charge | Railway tie and rail fastener, D. N. Myers.
of outside construction. Give experience. Address | Railway tie and rail fastener, combined, C.
Construction, Box 773, New York. F. Snyder ccoeeeeee.viieiienccnnnnnanns

SafetyBazor

e e R PR AT
Rollec Plate

Inquiry No. 8894.—For manufacturers of an auto- %:{kl;?yhgéeaﬂ:g%m‘:ntlggglsﬁn ﬁdl}féla safety razors. ol Collar 3uttons
matic camera for making photographs on pin trays, etc. | Ratchet drill, J. Petterson. ........... $1. ﬂownh silver nickeled F = Outwear all £
MECHANICAL ENGINEER wanted for charge of | Razor blade holder, J. Kaufman...... 12 Ever-Ready blades, handle and thers
designing and_drafting office for large engincering Razor blade holder, safety, J. W. B. Laker. . stropper _attractively
7‘%?,"15? Give experience. Address Mechanical, Box | Rasor, safety, L. B. Prabar................ 92 e S Foira blades 10 for ﬁ
ew Yor! azor stropping machine, evendor
Reaping, mowfng, and like machines, knife Fopu 2 million men use and enthuse over 5

Inguiry No. 8904.—Wanted to buy new orsecond blade of, J. Squair thVﬂ-Readv- On Sale Every-

hand wachinery for making * bow type.” mouse and | Receptacle, collapsible, M. J Shaffer. . . Mail orders prepaid $1.00. THIS DIAGRAM II.I.USTRATES\ THIS ILLUSTRATES QUANTITY
rat ggm springs and wire parts, sinnle machine or full | Reclining chair, F. C. Tat T Amm-n Safety Razor Co. QUANTITY 0 F GOLD IN THE °
out! Registering mechanism, - device for the pro- ? 3 4 20 Broadway, New York _ lM"AUON BUTTONS 'KREMENTZ BUTTON

tection of, T Muller.....coceeveenennns

Relay, H. C. Rice.............
MISCELLANEOUS. Rglgg, polarlzed, R. L. Dean

Resin and turpentine, extracting, G. Walker
WANTED NAME OF FIRM that manufacture patent
pour out for ink bottle tops, screw or otherwise. For | River power, means for utilizing, H. Flynn.

At all dealers, Gold and rolled plate. Insist on the

Krementz. If damaged in any way a new one free.
Story of Collar Button showing shapes and sizes free.
If dealer will not supply, we will.

Rivet, E. B. Stimpson.........c..ccoveunnes 922,059 Kr tz & Co., 77 Ch St., N N.J.
urther particulars address Heliance, Box 773, N. Rockﬁ'r, . romovable. and adjustable, ¢ Al WIth Every S Qt : , Newark, N. J.
1nguiry No. 8908.— For a dealer in tapes and cords ruhman ..... 00R0A000000 5 « =
for Venetian blinds Rod coupling, B. F, Cole......

Roll, hollow, M. J. Whitlock..
Roof flaghing, Ulrich & Cubine

BE TIME-WISE— 20 Years a Favoritel

LISTS OF MANUFACTURERS. ggg:f‘y lenltl);?l}g,e K?U}U‘Yé ChStoner ......... "deP t lehm dSta“{Pltlge, datle’t tet('., {;;n;mm Tnl:;:fac;urers naliie llf:e ‘ire?jt ndvm&
Rotary exploglve engine, S onkey =1 indisputal on orders, telegrames, letters, n perfecting drawer work of the time an
plﬁﬁlﬁléﬁfﬁ f,‘é%ﬁg ‘;’,mu':(‘,’l‘,’efmg"fﬁé;‘ allsl:&(-i:l; sux:]- Rubber, gutta %J and their artlﬂclal . # cost. time and delivery tickets, etc., with labor-saving
cial hsts compiled to order at various prices. Es- substitutes. 88210109“8“0“ and regenera- ) the ‘Automatic Time Stamp. Durable. Dodds’ Kew Gear Dovetailing Ilachine
Pe ates should be obtained in advance. Address tion of India, E. A. L. Rouexville...... No rubber or soft stuff. Accurate, re- which cuts dovetails { of 9 to 94 at one
Munn & Co., Lmt Department, Box 773, New York. Safety pin, W. H. Farmer............ liable. Write for booklet. Agents operation. Cuts them tyae and perfect fitting,
Saucepan 1lid, L. S. Hine.. 0es away with belts and saves much power:
Inquiry No. 8909.—For a machine to paint shade | Saw, metal, H. G. Miller...... AUTOMATIC TIME STAMP CO. Occupy bt little space.  Free catalog.
or blind rollers. Saw mounting, gang, A. Jones. 161 Congress St., Boston, Mass. Est. 1880
A LIST OF 1,60 muning and consuting engincers on | Scale: 0. 0. Grlas... o0 oi0s Originators of the art of printing time | ALEXANDER DODDS, -  Grand Rapids, Mich.
very valuable list for circularizing, ete. | Scale, ﬁ)la;form. A- A. Van Meter .
Prico 315.(1). Address Munn & Co., List Department, | Scarf holder, H. A. Bateman....... .

Box 773, New York. Scissors, pocket cigar, H. Clauss...

Score card, baseball, P. Meaney.......
luquiry No. 8S918.—For manufacturers of “Wydt’s | Scow unloading apparatus, J. W. Reno

Electro-CatalyticSpurking Plug.” Screw, A. C. Alchman................... o ofe o

Janquiry No. 5921.-For the manutactarers of &t | S GHtE, Ut G N e dcientiiic American
paper. Scythe snath, H. B. Hewitt...........

Inquiry No, 892:2.—Wanted the address of Worth- | Seal, car, J. W. BOWers.........c....
lDBCOB Botler Co. Sealing machine, envelop, D. G. Butts.

. g o o
. Seat spring, E. L. Bean.......cceveeeueen.
hpduizy No. S928:Tor the manatctugers b8 | Separating solias “trom iiguids, ‘ciitigal Cyc10ped1a O_f Recel pts
American of December 12, 1908, page 347. machine for., A. G. Eriesson............ 921,814

Setting, H. Walker............... .

%niry No. S931.—For gartles who manufam.ure Sewer plug, W. J. Gleason, et al. . 922,275 ) [
estern Stump Borer for boring stumps. gewiug macgine, V. Sangah(l}. SRAoRRey . gzzﬁ,'?;g O t e s a n u e r l e S
ewing machine apron, attell....... )

Inquiry No. 8936.—Wanted machinery used to Sewing machine, glove and fur, J. F. Wil- -
8pin or wrap paper pencils in the manner that paper | b S AR B AGon 660000066 006000083000000 921,774
pencils are made. Sewing machine hemmer, W. R. Parsons.... 922,440 ) REVISED EDIT'ON
nautrs No. S941_For mumfactrers of ma-| Sads £k, S ST B C. Hebe . $21408

Cp el st ML Shade roller, movaﬁle G. F. Kelsey.. .. 922)151 ] 0
: - xtra Shaft aliner, A. G. Holmes.............. s weas || 15 Pa : $

sma]?ggge]hrf?on?%ggpef-%{l g machine to e: ct the gg:f,t egi'n jo‘gﬂ;}klué);liﬁﬂ gtoé_él OJ CH K“‘fg . 9355155 ,000 Recelpts 734 ges Pl‘lce 5000

Inquiry No. 8957.— Wanted manufacturers of é)inclf ir . 922,349
angle bars either malleable steel or sheared. ggef; ;‘.)Joet;] It’mt]k C. éIEl%vgermann g ggll ’gség MAILED TO ANY PART OF THE WORLD

. .—For th of the Wind- e 0! etersen edahl............

ﬂnﬂl. 0. Vl:gun%!t’fc?urerg roti' vgv:f?edr’g;%sof collars and g}]‘(‘)‘;ﬂl?g v’éﬂgﬁe :cdjustable, W. H. Smothers. 33%256?4

cuffs y J. W. Leach. .. ccueereeeanenaencannss .
Shoe and shank plece therefor, . H. NTIF R N Y F

Inquiry No. 8961.—For the manufacturers of Baynard ...... p ................ ... 922,379 HE SCIE TIFIC AMERICA CYCLOPEDIA O RECEIPTS‘

Imitation “pearls. Shooting gallery. O. K. Paine. 922,183 NOTES AND QUERIES has had an unprecedented sale. It has
oulder brace, J. Dorf..... o0 " . . e .
carauiry No. 8966.—Wanted the address of the Shovel. " See Steamshovel, I been used by chemists, technologists, and those unfamiliar with the
u wer, H. Zimmerman...... 784, 5 . o 0 0 0
Inquiry No. 8969.—Wanted machines that make ( Shutter bowers, sill plate for, H. Zimmer- arts, with equal success, and has demonstrated that it is a book which is

accordion dress plaiting (steam). @ =00 |  MAN ....ieiieiiiciiiccccoscccannes
Shutter fastener, H. Zimmerman

useful in the laboratory, factory or home. It consists of a careful compila-
Inquiry No. 8972.—Wanted to buy complete outfit | Shuttle thrower v. Bachman..... Y y p

for making meat hooks. Sickle bar, W. T, Kibbe......... . . tion of the most useful receipts and information which have appeared in the
_ . gn, multiple, 1S S .
es{é’&'f{fgng:}egg’L For address of firms inter Signali;lg zg]d Fgel%phé)ne hsysl:em, combined ey SCIENTIFIC AMERICAN fOI' more than half a cen-
automatic, E. EREIT S 2PN . ,
Tuquiry No. 8975.—Wanted the address of the | Signaling apparatus, J. Melvin............. . 922014 || tury. Over 15,000 selected formulae are here collected,
builders of moving stair cases. Signaling system, composite. H. B. Stone... 922,206

ICAN
JThe lflzﬂmﬁgf“

F_nmon

9 .
Tnquiry No. R997. For manufacturers of mt- 2}5{::{}35 aystem, electrical A D. Nolgbby i nearly every br.anoh of the useful arts being TEPI:ESEHtEd. e
chinery for manufacturing denatured alcohol. Signaling svstem, electrical, R. H. Manson. 922.436 |} Many of the principal substances and raw materials used @ ﬁClEm
Inquiry No. 8978.—Wanted the address of manu- | Sill plate, H. Zimmerman................. . 921,783 N . A .
facturers of dry pans or crushers to grind sand for | Skid and truck, combined, R. M. Pearce.... 922029 || in the arts are described, and almost every inquiry re-

plastering and cement works. Skiving machine, J. S. Turner . . .
Sleigh and sled, J.” Rantasa... . lating to formule will be found answered. It is more

Inguiry Na. 89'79.--For parties who ean make an | Slicer, fruit, A, J. Curtis

.................. R S,
article of moderately complex form of molded or 1 1 1 1 OTES AND
Stamped paplor mache OF Other plastic material Small arms. adjustablo wind guge resr ight ] than a receipt book, as in most cases it gives all M emes
Inguiry No. S980.—For the address of manufac. | Smoke, ete. aé)pslragis for condensing and . the standard and special formulee, thus enabling the
t f d L that used by d st purifying, . . AWSOD . e.oeerssccnnes . . . . .
R Y Qrugglsts. | soqium sulfate, making, J. D. Penmack..... 922,031 || reader to find a receipt which fits his peculiar need. An
uiry No. 8982.—Wanted a machine or process | Sofa or_ settee_and pool or billiard table, i . .
tor o or laminating the edges of heavy card: combined, J. N. MeIntire............... 921,725 | | alphabetical arrangement with abundant cross references
board. impregnating the slit or laminated edge with a | Soles, device for size marking boot and shoe, .
waterproof material and compressing the edge after W. F. ESSICK.cneonneenesaneanncancnnens 922,116 (| makes it an easy work to consult. Those who are en-
treatment. The object of the process is to produce an | spanner wrench, F. H. CaveD.............. 922,258 )

edge that shall be waterproof and which shall not fray | Speed of prime movers and motors, means

gaged in any branch of industry will find this book of

or split when in use. for regulating the, E. Meckelburg...... 922,175 R . .
Tnquiry No. 8984.—Wanted the address of the | Spindle machine, multiple, G. Mellis........ 921,721 || the greatest practical value, and we especially commend it to those who are
manufacturers of Cypress wash tubs. Spinning frame attachment, C. N. Childs... 921,797 . . . .
Spinning yarn, mule and twiner for, P. B. in search of an independent business, as they will find many formule for the
Inquiry No. 8986.—Wanted to buy crown and flint Whitehead ........cccieevinencnnnnnees 921,770 . . . .
glasses for telescope objectives. Spot, 8. W. Reynolds. . . 922191 | | manufacture of salable articles which will be worth many times the cost of

Spout, S. B. Hart.......c.ccoveeneennnns . 921,696 0 0
ngniry No. BOSY. Wanted, the manufacturers of | ‘Sprinkler head, antomatic, G. B. Hibhard... 922140 || the book. The Appendix contains the very latest formule as well as 41
meters. o o er po Stackers hay retainer for hay, Dain & J’ack- . NG .
oS B TS D e R . 921,954 | | tables of weights and measures, and a Dictionary of Chemical Synonyms.
1nquiry No. 8988.—Wanted to buy a large build- Staple driving mechanism, W. A. Kilmer.. 922,153

ing or abandoned manufacturing plantbaving a large | Steam shovel, G. E. Turner............... . 922,213
water power in a populous town. %%eam tzuperhﬁa}ltler, g RB. Nutting. 822} gg
eam trap, er Yer...oceeennns . )
coggglagggg:‘.&SQSQ.—Wantedamachlne for making s%eermg all)]paraJtustesssel, S. Yeager. . : gﬂ,;zg Send for Full Table of Contents
one crusher, J. . Stone.......... .. ) A 3
Inquiry No. S890.—For informatfon regarding |Stove top plate lift, C. Hofmeister......... 922,428 Mailed Free on Request
shoes not made of leather but similar to the same and Suit_ case or box, one-plece folding, J.
are as durable. Regenstein .........c.ccciiieiiiinienn. 922,334
Superheater, S. M. Vauclain.......... . 922,366

Tnquiry No. 8991.—Wanted to communicate with | Suppl d t tus, binatic M P i
manutacturers ot large straw hats for every-day wear. | W, %Il]mtiz:s Tr e m .on'. 922,253 ’ u lS €rs
Swingletree safety socket, W. G. Graham... 921,692
Inquiry No. 8992.—Wanted to buy cheap glass | o7, K €
perating. mechanism, A. B. Allen... 922,233
eyes suitable for images of animals, etc. Switches, actuating and locking mechanism 363 BROADWAY, N EW YORK
Inquiry No. 8S993.—Wanted to buy producer gas for tongue, Davennort & Reigart. 922,396
plants. Switching device, J. B. Bostwick..... 921,945

Please mention the SCIENTIFIC AMERICAN when writing to advertisers , 5
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Syringe, hypodermic, ‘I, M. Quarles........ 'l22.'3'§1‘ ¥
‘Tulking wachine, H. lHinks-Martin, et al... 921
oo i)l

STY LE ’ll“.llllhgill’;; ulllixll‘;lli'illllx(lll.o.‘l' ;I\I:iui;::ll{'ilv:"“ hide sl
rlase . 922,415 .
N EATN ESS illf)tlﬁnﬁml)ll: hx’;ll-vb\\lxlfnk \ttl:(hmont for tl: 922.248‘ T BOth wrltes and
i) = 2 B b
COMFORT | |, el v 3 Juckoon- oo 931009 Adds at

THE IMPROVED Telephone, k. Koebler ) ggégg% One Operation

Telephone pay station. T. g ¢ . 3 047
Telescope level, L \Wild .o 921,778
Tellurian, (. ' Huft ceee 921,706
Tennis court marker, Bangert & Qakley.... 922.074
‘I'enoning  and boving machine, combination, . .
AL 922.838 T Either Writes or

Tent bag, ('uml;i.n.zl.t.i(.);l:‘s . 921,751

W .
Tent window, W. E. Wualsh . 922,069
Tent. window, W, E. Walsh. 922,068 Adds as the
Textile fabries, Schreiner finis . B. M. 4
TCURIS +vnvnesee s seesenenanan e e 922,205 Operator Wills
Ticket holder, F. J. Garrod.......... vee 922272

:{:ie aiult l'af} fleSt?mP]g W. N. Haring o 2%%?2}]
le plate, . . neller......... 0000 P Ve
thf "3'“08‘3 3“"‘?3" Tile. molding, W. T. Nieholis. ... [/ /[ 921.797
on every loop— esureit's Time controlled apparatus. J. T. Callaway. 922,256
& Tin plate, ete., holder for shlpmont ot‘ J. N
there . G HOGgSon o 1,699, 921.700 The ew
Tin plate, holder for shipment of, Rudolph
THE & CAFNES wnrerorasnnianssnnnenenanins 921,743 Model 11
Tin plate or other thin metal sheets. pack-
age or holder for shipment of, Rudolph
CUSHION & CATNES eetineeieiieneneenennnnnnns 921,742 of the
BUTTON Tire, pneumatic, G. Jacobs . Lo 921.710
Tire rim. demountable, A. Dow. 22,402, 922,404
CLASP Tire rims. locking device for d untable.
7 XA 8 000N 556 6 aGO a0 00 922,403

..................... . 921.840
Sample pair, Silk 50c., Cotton Tool holder, C. T.. Goodrich. . 921.977
25c. Mailed on receipt of Tool holder. J. D, Thnmnson ................ 922.210

price. Tool bolder securing device. G. H. Hollm... 922,429 " C
Tool. valveless pneumatic. F. 8. Graham... 922.135 ew rl er
GEORGE FROST CO. Tooth crown. JJ. L. Benson ... 921.791
Boston, Mass. Torch. C. W. ARerf.c....eccoeecoceesononsss 922.232
Tow-hnat and system of towage. Lane &

'"S'?.Iﬁféé'ﬁl’l'i‘?,;’sﬁ‘ifi‘s”ﬁ, S e TR SEslf WIEh Wahl Adding and Subtracting Attachment

. S | Trace attachment, .I. Wittner . 922.373

LIES FLAT TO THE LEG— Tnagngn o‘\lds. production of, Fitz 1d T e
ERBANNIE. Creyerle o/o o s o - - GEE s LEL: = = =+ = = I 921.686
NEVER SLIPS, TEARS, NOR Tongue depressor, C. B. Renson.. . . 922,078
UNFASTENS Tool, comhination. J. F. O’Malley 022,322
Worn All Over The World TonlJnhfx?]dle detachable extension, F. M

Trace carvier. R. W. Brooks. .. 922.384
:}:m}n orderd Si‘,_'l.]ﬂ]. lw. T.th(;ntes“' ....... .- 922,273 t d t hl b t. th l t t
rains an signalin ngin T m —
THE MOTORCYCLE charge. m:x’?'nmmg 11’01-1 "",‘e*f’gm“ﬁé"“"f. presents a new and maichless combination e lates
stopping steam and electric, . ono o o
Burke .............. 921,793
has “arrived” Itis perectly practicable. [l | Tratbng micie. mishais B model of the greatest writing machine with the only
s o ramway, elevated. W. C. T.awson 7 . .
i‘;fd:g‘r/] man C;?ﬁ/a';'esigglef"g}gsgsean glg; Tramwavs, constriction of “electrie. 8.6 adding and subtracting attachment ever placed on a
F Transfer table. J. M. Rider............. 11022114 .
as fast and as far as an automobile. ,l,l,g‘r':;p‘l‘;ntgr‘_em . Hnst:&‘ 921993 typewnter.
Th G h d %‘rnn. NSe(;‘Plxémbing trap. o n
BANpN. Brost. ... ...o-ce0cececss 00000000 922.126 5 5 5 o 0
e reY oun Trawi setter. A M. Smith. - daton This combination means the doubling of the field
. < the best in aterial, workmanshi v. C. Paker.... ... ) ;021,66 . : . '
éfnags ?é’nf;%f’u?y.fgnfii 'Qd's'gﬁré?yl the I:"a’.?,ﬂ'flﬁl[i Trough. B 0 Nelaan s ono: - 22024 both of the writing machine and the adding machine. It
and most comfortable motorcycle in the world. . AT k......0n . 021,78 HH H H H
Correspond -rﬁ:hesfss (aboul‘any molorcyce %',.";g:,;(; ol ‘g"“}qgg;,-i,.m‘__ - ,g%if‘};‘ opens new opportunities for time and labor saving in
[l N 3 A, . . . Exline. cel 9210 f HIN &
dealer. Catalogue free. Tube bender: 1. S, Temen 11111111 g3in every kind of billing and general accounting work.
THE AUTO-BI CO., 1450 Niagara St.. Buffalo, N. Y. O T enking. . e SPIALY WOUIT: 91 842 lllustrated descriptive booklet sent on request.
Oldest American Motorcycle Makers Tunneling apparatns. H. Japp . o 922,431
Tarhine. W. F. Uhl.. . 922.216
Turbine. hydraulic. E. 921.950

Trpe mold. 8. C. Gaunt....... . 922,129
Type setting and printing mac

: Lol ; Remington ewriter an
Rlder Agents Wanted | .55 ol i 5 e, 000 0 mington Typewriter Company

(Incorporated)

in each town to ride and exhxbl;tls?)m le ”%“ynewl'mng mno::ino. I(‘} i Seib.. 5 2;.11774_}:';
o9 model. Write for Sdec vpewriting machine, I, Young. e 921,779

lol‘inssl Guaranieed ’ ﬁ: 27 Typewriting machine. A. ,“ Hewitt. . 921.834 New York and Everywhere
1909 Models (4 Typewriting machine. C. F. Lundeh(\r: 57

.o 921,857 )

1907 & 1908 Models 7 fo $'2 Typewriting machine Olivor. . ?‘93123;!!' 11-_ ‘:5
all of best mnk;e” od Wheel Typewriting machine, A. T. Rrown 922,385

9,‘}0 ks:enfdoﬂ d:}‘" @OI8 | Typewriting machine margin indieating de- -

! yeaker Eutfin 3 $8 vice, C. B. MENAMATA. .0 veevennnnans 021.726

&0 > Y Umhrella supnorting device,

C

with Coaster-Brakes and Puncture-Prooftires. Typewriting machine. I.. Ney.
.
A

Great Fac Clearing Sale. . E. Shuster.. 921.900 N B L'k M ll' B They Multiply |
Wereshl On Approval without a 3“}"’ . }1 .IIT“‘{‘I‘P,'k --------- ::%‘225:} JNo boats Like ullins boats vacation Pleasures
cent dthtl. Pay the freight and allow Vgl‘v"ee" P thr:r-kfl;'-.n. C T 58 060 They are Lighter, Stronger and Easler to Row
TEN DAY S’ FREE TRIAL. - va]ve' W ) 'Rl Culver e 525:205 Built of steel, and fitted with air chambers like life boats. Absolutely safe—never|
Tires, coaster-brakes, parts, rc- | yajve’ automatic pipe line suction, I1. B leak—erack—dry out—warp—or sink—last a lifetime. The ideal hoat for families
A pairs and sundries, halfusualptlccs 0 not Vi Hogz ' N 092.142 The bunting—fishing—summer resorts—heat liveries, etc. Our catalog of row
P/ buy till you get ourcatalogsand offer. #rite snow. val h CAUM. Rates. o Lliiiiiiiiiii 9 51 6614 greatest, __ boats, hunting boats, fishing boats, launches, motor boats and marine
MEAD CYCLE CO.. Dept- 1.175. Chicar~ V"IVP ag. Lhed ates...... a3 thretie. 5. ' Taunch bargain engines tells you all about our 1909 Models and their low cost.
a Y;oh‘;lr;g]n' ned emergency an wottle . 0921.997 ever offered is = Better write for a copy today.
g et Mullins ““1909 . ? ) H
I!Get There 2 ( Valvl%e;nrmhined 3 " 99472 Special?? $110. Ask us about it W. H. Mullins Co., 118 Franklin St. Salem, O

Valve, electrically operated. I. G. Waterman 921,760 | -
Valve for pulp digesters, escape, G. F.

ROWe .....oooiiiiiiiiiiniiiiiennnns 921.741 | DONT LET YOUR PATENT LIE IDLE. We'll make
Valve for sewers. check. F. Clemens. Tr... 922.262 | —dies and tools and manufacture your article ready for
Valve gear, E. T.. Bowen............ v 922,250 | market. erte now—don ¢ delay. Southern Stamping
Valve gear. engine. C. F. Prescott.. ... 922,036 | & Mfg. Co., . Nasbville, Tenn.

at a price to suit

you direct for a ”\ uﬁ‘
BLACK £

Valve mechanism. relief. J. T.. Moyver 921.867
MOTOR BUGGY Valve motion for gas motors. G. Mees .. 921,864
Built for country roads, hilis and Valve, non-leaking. J. Kobus........ : . 922,294 i .
mud. Engine—10 H. P', 2 cylinders, air cooled Valve, ring. F. W. Rogler 021.8¢ 4 Corliss Engines, Brewers
chain drive rear wheels, double brake. Speed 2to [ valves. device for indicating the condition and Bottlers’ Machinery. THE VILTER w and u s n I r
25 m.per hr.—30 mileson 1 gal. of gasoline. Highest of. ) J. A. Cole 021.675 MFG. CO., 899 Clinton St,, Milwaukee, Wis.
quality finish, workmanship and materials. Abso- Vehicle hrak.e R. 5 }"B’nrd ............ ()21‘788 i j
lutely safe and reliable. Write for Book No, A-227 Vehicl hered all sook t. * i 1 ] """ ]' Sy . # isa joy. The large number of renowned summer resorts
BLACK MFG. CO., 124 . Ohio St., Ghicago, 1Il. e tcﬂp('c T'"anET)‘ww ocket and plug. elec- olo5e MUDE‘_S & EXPERIMENTAL WORK. | superb botels. and unrivalled beauty of the diversitied
- Vehiele «driving mechanism, motor '(ix:i'vlelnl L Inventions deveioped. Special Machinery. Bg{lﬂ%&tg&oﬁfla:.gseStl‘lohrei?bzéndKlegr&z]l]lgrulg::;gg%ﬂppru-
M. Vauclain .........cccevienenn veee.. 922367 | E. V. BAILLARD CO.. 24 Frankfort Street. New York. In through Pullmans or on lake steamers you may

. 922251

travel in comfort to Saratoga Springs, Lake George,

Lake Champlain, Au Sable Chasm, Lake Placid and
RUBBER_ Expert_Manufacturers olther Adirondack resorts—highest’ standard of tramn
Fine Jobbing Work service: meals on train or on steamer; luxurious and

~ €6 99 | Velicle frame. C. T. Slater
Vehicle propelling mechanis
= Winton & Anderson.........

Vehicle seat. Lamont & McCombhs.

D Vehicle spring. E. M. Mavhew... » moderate-priced houses tbrougbout this region.
Storage Battenes Vzh}plg :'r)v]n'x]]!;!z L. C. 'R;huw. . . PARKER, STEARNS & CO., 288-290 SheffieldAv., B'klyn,N. Y. kishermen can #ll their baskets with trout from Lake

- . Vehicle steering mechanism George, with bass or pickerel from Lake Champlain,

I'he best for igpition and light. well Sl | 220 | MOEFT & COMPANY |andthe Adirondack streams are tull of brook trout.
No_loss of current, Absolutely|  ™We o : A 1 The Tercentenary of the discoverv of Lake Cham-
Teliable. ’l‘ranspurent{urs are used \ondl_ng machine, F. .Iendrzmowskl 3 . 921,841 | Die Makers, Model Makers, Machinery Builders, Panch Presses, plain will be elaborately celebrated in July.
for all batteries. 6v_r) t, 66 ampere | Vending machine. coin controlled, B 5 Light and leavy Stampings. 120 Michigan St.. Chicago, I1l.,U.S.A. #00-page illustrared guide with full information sent
hour battery. Price $27.00.| ~ Weed .................... ...l .. 921.7G3 free on receipt of 6 cents postage. New folder with his-

Send for catalogue Ventilating anparatus. T. H: Elward....... 921,966 torical maps on request.
ERT MULLE Voltage regnlator. antomatic. F1. T.. Van THE BEST QU[PPE[) SHOP Summer schedules effectlve June 27.
ALBER LLER Valkenhturg .......eeevnnoen.... 022,218, 922,219 a Electrical Manufacturin . City Intormation Office 1354 Broadway.

145 West 49th Strzet, New York | Wagon hrake. automatic. A. C [larryman.. 922423 | LRISEMIZTAETITEIRER) cetnica ] L | A A. Henrd Genl Passenger Agent, Albany, N. Y,

Warning and heaming machine., N. A Tover 022.144

=== Washing_machine. R. J. Pollard............ 921.885 Sp’ecial Machinery, Jigs,quls,
Wateh band remove XAl R epairs, Experimental Devices Mr.R.B. SMITH, Inventor

Watceh hand remover. I'. R. Cunningham.

Wallh oAl SEh . ol  d3btar NEERLiEnpd Comcrd flling a8 peclaity Maker of the Australian Model of the fam-
THE ROWLAND EGRAPHIC COMPANY,Baltimore, Md.

Watch movement, H. Sandoz......
Water closet
D. M. Don Tlan

' 921.962 ous Strasburg clock, which was illustrated

Water closet valve for ef LW, e 922.441 . s e .
6noasz POWER COMPLETE 8 5_0‘“"50"75‘ Water heater, electrical. D. R, Rawson. 922,331 b th? Sc‘e.“t‘f‘c Ame"“fa“ of Ma): 22nd,
1,2 8 3 Cylinders. 3 1o 30 Horse Pewer == DELIVERY. }Qq‘;“‘)‘r gg?‘“‘:-“-‘;?'?{ oL “',P 8'1:":10n . . gg} Sl DIE MODELS SPECIAL 1909, is desirous of meeting several influen-
e = . Y L ver wheel. J. . Atkins . 021 R : p .
Eﬂﬁoufgrﬁ‘a}';:c'h';d(';}.,x‘;{.:f.g&f:":,f,’;:,‘,?mﬁ e Water purifying apparatus. I\tI. F. Newinan. 922,025 AaAe] N SRR No o) PR VXM 1L )RR € | tia] gentlemen with the object of forming a
length and beam in the world--.most ocwplets marine catalog ever ater rough a water s<rstem. means or . .
published. GRAY MOTOR CO., 11 Leib S(..X Dm“,ogmch. preventing the flow of. R. G. Linden- I NATlONlASg‘ gI?NJ‘PJNG ASTD tE%ECTRlﬁl WORKS company to exploit a number of his patents
= PP | v’ i efferson reel [4 . . . . .
" - e ——— wmle)gr'{fnln.' ‘R Fock....... ; : mcg‘; Wik and inventions pertaining to the phono-
o : 2%1222:’ - graph. Address all communications to S,

FOl’ Ever}’bOd}' Wheel ﬂn‘ﬁekif’dlni device, R.

wishing o bore a hole in steel, iron | vo,ind_motor. I". . Draper...... i 3%123“%2 Exuerimemal &MOde‘ work Box i N Y.

or weod. Wemake drills in 9 sizes. | WiIndow  fastener. C. IL Gedel. .. © a5 ans | Cir. & advice free. Wm. Gardam & Son. 231 Fulton St.NY. %ULD YOU INVEST ONE DOLLAR ?

Our large size will drill a 2%.inch | Window ventilator. W, Lindemann.

hnle;‘n s!elel.4 Ourdmmn;*c I}liidze”t ‘é‘ire hpndin;;* ‘ne-vi]os.t F. I;arr'{}er. oo 3000 5 2312%1)2 MAKE SIX DOLLARS
weighs only 4 pounds, and will dri Vire connector. electric. Ore....o...... 308 T We furnish all equipment to start you in the Rig
in steel up t03-16 inch. Great for | Wire fabrics. apparatus for weaving tuhn- M Maki C te B e Sand, t d
imanial tisog schools, e s | * Gak BT, Aarti o er B g0 4ns | [NTONOT A IS GTIIMOTRIMDTIII | 0 i o e er e Fequaned. e
— s make electric driven grinders. Let | yyvira rope, T. Gore. HOPRAR AR £574 5L/ SHED /8678 wRiTe For GaTalocue oF wooeL SuPPLIES The Pectyjehnu Co., 615 N. 6th St., Terre Haute, Ind
us send one on 10 days’ trial. Seud for catalogue. Wire rope. fiber cla e 2,"415‘ dd v *
THE CINCINNATI ELECTRIC TOOL CO. Wira strefcher. W. MeGowen. ,c_{ijgm

‘H‘ecm] M iner?, Dies. 'Tools, Models,
ventions perfected.

luduul »ud Frankiin Streets, Chicago, U. 8. A,

650 and 652 Evans Sireet, Cincinnatl, Ohlo, U. 8. A. | wwqod. treating, F. Y. V|<111m1| g

LI | TR LI L DRYING MACHINES e
PHEL%&%P?Y PHUTUGRAPHICEXPUSURERECGRD A printed copy of the specification and drawing @Ma ical Apparatus' MODELS & EXPERIMENTAL WORK

AND DIARY, 1909 of any patent in the foregoing I{)s“ fOl‘ al{]y dpa(tent Anything frum a Wateh to an Antomobile
UCCEED MaKkES EVERY AMATEUR Expegr |10 print fssned since 1863, will he furnished from Grand Book Catalogue. Over 700 engravins | ayag ¢ pRESSLER & CO., 141-143 East 23 Street, New York City

this office for 10 cents, provided the name and
IN EXPOSURE, DEVELOPMENT, RTC. | ''ihor of the patent desired and the date be 2c¢, Parlor Tricks Catalogue, free.

ziven. Address Munn & Co., 361 Broadway, New| MARTINKA & CO.. Mfrs, 443 SIxth Ave., New York MASUN’S NEw PAT. WHlp HD'ST

Y‘g:ﬁadian patents may now be obtained by the in- for Gutrigger hoists. FKasterthan Klevators, and heist

& “CO.

50 c. from your
Dealer, or mailed
free, on receipt of

coin, by publishers . THE co. direct from teams. Saves handling at less expense
ti med in the fore- SCHWERDTLE STAMP
GURROUGHS WELLEOMES CO. et (0 L e E I :/\_P:STEEL RYVEERNR A PGS | vanfd. by VOLNEY W. MASON & (0. Inc.
45, LAFAYETTE STREET, MEW YORK CITY 3 address Munn & Co.. 361 Broadway, New York. BRIDGEPORT CONN. Providence, R, L. U. 8. A.
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olsmanAuTomobiles

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

Oldest and largest makers of high-wheeled

automobiles in the world. World's record
for Hill-climbing and Reliability con-
tests in this class. Only all ball-and-
roller-bearing motor made. New
friction-chain direct drive—no gears.
Roadibility ani Rellabllity
are the reasons for high wheels and
so0lid rubber tires. Send for our
tatalog and learn moreabout these
popular, intensely practicable vehi-
cles and the~ low cost

HOLSMAY AUTOMQBILE CO.
Suite 180 Monadnock Blk Chicago

‘COLD GALVANIZING.
AMERICAN PROCESS.. NO ROYALTIES.
SAMPLES anolNFORMATIOR gn APPLICATION.

Established — N l c K E L
aND

1820,
Electro-Plating
Apvaratus and Material

THE
Hanson & VanWinkle
Co.,
Newwavli. No J.

28 & 30 8. Canal St.
Chicago.

- BRISTOL’S

Recording
Instruments

For PRESSURE
TEMPERATURE
& ELECTRICITY

W rite for Catalogues
THE BRISTOL CO., Waterbury, Conn.

Save Money—Save Tire Troubles
EQUIP YOUR BICYCLE WITH

G&JIIRES ¥

The best bicycle tires made. The most satis-
factory to ride. he easiest to repair. e most
economical to use because they last the longest.

Forsale by all bicycle dealers and supplied on
new wheels when you specify them. Insist on
having your new bicycle equipped with Oniginal
Indianapolis G & ] Tires if you want the best
—— s ——
service.

Accept no imitations or substitutes.

Look for the G & J Trade Mark.

Write for Free Catalog 23
G & J Tire Co., Indianapolis, Ind.

/4

TO BE A WATCHMAKER
Bradley Polytechnic Institute

Horological Department
Peorina, 1llinois
Formerly Parsons Horological Inst.
Largest and Rest Wuteh School
in Amerien

We teach Watch Work, Jewelry,
Engraving, Clock Work, Optics.
$e Tuition reagsonable. Board and

* rooms near school at moderate rates,

Send for Catslog of Information,

LEARN

CRUDE ASBESTOS

DIRECT FROM MINES

prerarep | R, H. MARTIN,

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING
for Manufacturers use 220 vaay, New York.

res
to Seattle

for round-trip between :

. *U&L Chicago and Seattle

~ for' the ‘Alaska-Yukcn-Pacific

- Exposition via the d

- . CHICAGO S
MILWAUKEE & ST. PAU
rip

 RAILWAY
$62 also for the round-tr
between Chicago and
Tacoma. Portland, Victoria or
“Vancouver, "= ot :
. Tickets on sale May 20 to
September 30." i
October 31. S

- Descriptive

soft wood timber.

tunities for both labor and capital.

We Want Factories

Ft. Smith, Arkansas, offers to capital seeking investment in
factories, to individuals or corporations having manufacturing
plants and looking for new locations with greater opportuni-
ties, the best proposition possible to-day in the United States.
q Ft. Smith is situated in the center of almost fabulously undeveloped wealth of semi-anthracite

smokeless coal ; the largest gas field in the United States; vast deposits of splendid building
stone; in the close neighborbood of approximately twenty billion feet of commercial hard and

q Ft. Smith has forty thousand population—nine railways—and is the natural and logical
center for the manufacturing and wholesale market for the Southwest.

§ Ft. Smith has no city debt, has splendid homes, fine schools and churches, beautiful parks
and public buildings, and every street in the city is being paved. It presents magnificent oppor-
Jobbing trade now $40,000,000 annuadlly.

g We want factories of every kind and character, in metal,
wood and textiles, and will make every reasonable concession
to parties desiring to locate here.

q For further information, address the

COMMERCIAL CLUB
Ft. Smith, Arkansas

That quality of refinement in

dollars more.

Chicago
New York

Madei Forty-foyr. 3¢ H. P, 82,200,
Spare Wheel, with Inflated Tire. Brackets and Tools. $74.

Quality in the Rambler

dominates every detail of the new Rambler is most apparent when it
is compared, part for part, with cars costing hundreds and thousands of

The perfection of every detail in the making of this automobile can be
attributed to that infinite care and pride in his work which every Rambler
mechanic brings to his individual task. The selection, indifferent to cost, of
the materials used and the finished skill applied to fashioning each part
stamps the Rambler as a car of character.

The Rambler Spare Wheel, Offset Crank-Shaft, and other exclusive Rambler
features are but evidences of our constant effort to provide for the comfort
and satisfaction of Rambler owners.
May we send you the new Rambler catalog or a free copy of

the Rambler Magazine, a monthly publication for owners?
Rambler automobiles, $1,150 to .$2,500.

Thomas B. Jeffery & Company

Main Office and Factory, Kenosha, Wisconsin
Branches and Distributing Agencies
Milwaukee

Representatives in all leading cities.

THE CAR OF STEADY

Magneto, $150.

workmanship and material which

Boston Cleveland

San Francisco.

SERVICE

@
! and Power

BACKUS

- °3*ABackus
@ Water Motor

- For Polishing, Grinding,

R | Can be screwed on any faucet
WATER MOTOR CO., Newark, N. J.

AUTOMATIC
CARD PRINTER

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

WE WILL MAKE

AUTO

your models
and give you
estimates on
manufacture of any metal novelty. Automatic ma=-
chinery, tools, dies and expert work our specialty.
ATIC HOOK & EYE CO., Hoboken, N. J

Big Profits to Owners

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

Write quick for full information

JUBRICAY g0

15-21 S. CLINTON ST.

ANYTHING SRt
D) CHBESLY& CO fRIEAS2USA

and circular before some one else | /<8
gets exclusive privilege in your ter-
ritory. Machines sold outright.

United Vending Machine Co.
815 Huron Road Cleveland, Obio

Highest
Standard
Equipment

Full 18-20
Horse

This Is Quality In
a High Wheel Car

Automoabile experts appreciate how mach i coste
us to make this car the very bighest standard of its
type. If you are not an expert on materials and
construction you should read our catalog before buy-
ing any bigh wheel solid tire runabout. To make
this simple to operate and permanently satisfactory
car costs us more per car in thousand lots than
others get with large profit on one car sale.

But find out where you get your money-wortb at
a reasonable price in

vnon: Schacht

Invincible

H To Remind You
1 Schacht Mfg. Co.
2700 Spring Grove Ave., Cincinnati, O.

i

1

1
: Sand me your Automobile Catalog, post paid, free. :
1 1
i Name. .....co. o ofifeh o o SRRRRBLRBRBRRERTeH R 1
: Address . . . . :
L N YR '
1 ’ ]
[N

(Cut out and m us,
- - - - - - - - - = ===

No Risk

Buy a powerful engine that is durable,
economical and absolutely safe.

Waterloo Gas Engines

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

of Engine Facts.

% Waterloo Gasoline
Engine Company,
199 West Third Ave.,

Waterloo, - - Jowa.
Year

Guarantee

You

need Metal
them with can
Knee touch
Drawers you

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

25 and 50 cents at dealers, or

Copyrighted direct if he is out.

A. STEIN & CO., 182 Center Avenue. Chicago

y/ BORATED
TALCUM

Prickly Heat, Chafing
and Sunburn

«q
price, perhaps, tha

; listle higher n
for

worthless substi

J it.” Delightful «

everywhere, or mailed on receipt o

e e e 525D GERHARD MENNEN CO., Newark, N. J. |

BOOKS ON WIRELESS

Making Wireless Outfits. By Harrison. Tells how to

make inexpensive wireless sending and receiving outfits. Fully
illustrated. Cloth. Price, 50 cents.
for Amateurs. By R. P.How-

Wireless Telegraph
grave-Graham. Gives ful{ explanation of the construction and
working of apparatus for short-distance transmission.
pages. 5| illustrations. 12mo. Cloth. Price, $1.00.

Wireless Telephone Construction. Harmison. The
latest on the subject. Fully illustrated. Paper cover. Price, 25c.

Sent postpaid on receipt of price, or set of 3 books for $1.60

SPON & CHAMBERLAIN
123 S. A. Liberty Street, New York City

CROBET
VP Swiss Files

R~ 4 O\ d he Is sh

~ e T, Sem

free f gou ifention this paper when writing.
MONTGOMERY & CO., 109 Fulton Street, New Vork City

Engineerin

(/I.LUSTRATED)

The Leading Engi?eering Paper of the World.

THE ENGINEERING NEWS PUBLISHING CO.

¢ News

For Civil, Mechanical, Mining and Electrical Engineers

00 to 125 pages, 9"x 13", weekly. Send ten cents for sample copy.
If you cannot locate desired engineering equipment write our *Readers Want

department.
214 Broadway, New York

Cheaper than a Gasoline Engine ¢
or Windmill {30500 BEni i e |

Niagara Hydraulic Ram

Will pump water from any stream just
where gou 'want it. Requires no atten-
tion and there is no cost for repairs.
Write for illustrated catalogue A4
%nd estimate. We furnish Caldwell

and Towers.
NIAGARA HYDRAULIO ENGINE CO.
140 Nassau St., New York

Fastory: Chester, Ps,
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