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In this building the Schneider Company adjust and put in first-class running condition the new torpedoes built in their shops. The above-water launching tubes

are seen below the projecting observation room. Below is seen a submerged launching tube,

A TORPEDO TESTING AND LAUNCHING STATION.—[See page 222,]
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The Editor is always glad to receive for examination illustrated articles
on subjects of timely interest. If the photographs are sharp, the articles
short, and the facts authentic, the contributions will receive special at-
tention. Accepted articles will be paid for at regular space rates.

THE MENACE OF THE NOISELESS GUN,

The noiseless gun, of which we gave an illustrated
description in our issue of February 20th, 1909, must be
regarded as one of the most successful inventions of
the day. As a means of securing that secrecy in war-
fare which is essential to successful tactics, it is
equal in importance to smokeless powder. To meet
the attack of an enemy that can be neither seen nor
heard will be a problem indeed, and the inventor is to
be congratulated upon having introduced into warfare
one more of those exacting conditions which are tend-
ing to make modern warfare so éostly and destructive
as to prohibit it altogether. 1In so far as the Maxim
gun silencer renders war more difficult, it may be
regarded as making indirectly for the preservation
of peace, and, therefore, if we choose to so regard it,
for the betterment of international conditions.

If it were possible to confine the possession of the
new weapon to the military, for whose use, and for
whose use alone, it was designed, we would have noth-
ing to say against the device. But it cannot be de-
nied that the appearance of this gun has greatly en-
larged the opportunities for the commission of un-
detected crime. This fact is clearly realized by the
Police Department of this city; and already the chief
of police of the city of Pittsburg has taken steps to
prevent the carrying of noiseless guns, and has an-
nounced his intention to prosecute, with the utmost

severity that the law allows, all- persons who are’

found in possession of the silencing attachment.

It is well understood that fear of detection is one
of the most powerful deterrents to the commission of
crime. It is because it does its work so silently that

certain races prefer the knife or the stiletto-to the.

rifle and ‘revolver. The menace of the noiseless gun
lies in the fact that the man with murder in his heart
may now dispatch his victim in silence. Rarely does
the burglar break into the home of the private citi-
zen unarmed; and yet it is a fact, well understood
by the police, that the last thing he desires is to be
driven to use a revolver. But the housebreaker who
carries a “silencer” might shoot the owner without
the slightest fear of the report being heard by watch-
man or patrol, or even by the inmates of other rooms
in the house. The new weapon is surer than the
blackjack. A belated pedestrian might be- shot, and
the robbery of- his person carried out, without the
police on adjoining streets having the slightest sus-
picion that a crime was being committed. ‘Not even
the cover of night will be necessary for the conceal-
ment of deeds of violence. 'The fatal bullet can be
sent to its' mark on a crowded thoroughfare and' in
broad daylight, without there being any evidence of
smoke or report to show whence it came.

The deadly character of the noiseless gun renders
it, in the hands of unscrupulous people, a distinct
menace to society; and we are strongly of the opin-
ion that it should be made the subject of immediate
and very stringent legislation. The principle upon
which such a law would be founded is already recog-
nized in the penalties which are attached to the carry-
ing of concealed. weapons. The frightful possibili-
ties of undetectable crime, which are opened up by the
appearance of this weapon, should be met by a statute
.declaring that the manufacture, sale, or possession: of
this weapon, for any but strictly military purposes,
is a felony, and punishable by a long term of years
in the penmitentiary.

S will
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OPPORTUNITY FOR AMERICAN STEEL CONSTRUCTION
AT MESSINA.

The United States consul at Naples has drawn atten-
tion in a recent report to the promising opening for
American capital and enterprise in connection with
the rebuilding of the city of Messina. It seems that
the sentiment of the people is entirely in favor of re-
construction. Large sums of money have been ex-
pended in the improvement of the harbor, whose site

and general excellence are such as to render its aban-

donment out of the question. Although, as yet, no
definite plans have been formulated by tne govern-
ment, it is generally understood that, as soon as sani-
tary considerations will permit, the work of removing
the debris of the city will be energetically carried
through. It will be several months, however, before
this work will be commenced.

In view of the fact that there will be a strong
demand for the construction of houses that are both
fireproof and proof against earthquake, the situation
offer an unrivaled opportunity to introduce
American methods of building construction. The San
Francisco disaster was made the subject of a very
thorough investigation by our architects and engi-
neers, and its lessons were carefully gathered and
recorded. It was proved that the steel frame build-
ing, particularly in cases ‘where the walls were care-
fully tied into the steel framework, is admirably
adapted to resist earthquake stresses. Reinforced con-
crete construction, also, showed, in the limited amount
of such work as existed in San Francisco, that, with
certain modifications, it could be made proof against
serious damage by earthquake. In the intervening
years, great advance has been made in our knowl-
edge of the strength, and best methods of design, of
reinforced concrete; and this system of construction,
if it were applied to the rebuilding of Messina, would
be an ideal form, especially for buildings of mod-
erate height. Our consul pertinently suggests that,
in addition to the presentation of plans and esti-
mates for rebuilding, American firms will find it
greatly to their advantage to be represented on the
spot by intelligent agents who are experts in the class
of construction that is recommended.

THE SUBWAY SITUATION.

If the publication of plans and the submitting of
proposals to the Public Service Commission is a
guarantee of an early enlargement of rapid transit
facilities in New York, the outlook for the future is
rosy indeed. The company which is responsible for
the Hudson tunnels has offered to extend its system
by way of Sixth Avenue and Forty-second Street to
the Grand Central terminal.. The Interborough Com-
pany has proposed to enlarge its present system by
the construction of a two-track subway from far
north in the Bronx to the Battery, by way of Lexing-
ton Avenue and Seventh Avenue, and to increase the
facilities of its elevated system by laying a -third
track for express service on its Second ' and Third
Avenue systems; also it asks permission to lengthen
the present subway platforms, to.admit of the opera-
tion of ten-car express and six-car ‘local trains. The
Public Service Commission has announced that it is
completing plans for a four-track:''system by way of
Lexington ‘Avenue and Broadway, to.be built for mast
of the distance on two levels, with the-local ‘tracks
above the express. It is understood that {he Public
Service Commission is disposed to grant the applica-
tion of the Hudson Tunnels Company on the ground,
not only that it will furnish a most important cross-
town service connecting the steam railroads which
enter the Grand Central station with those that ter-
minate in New Jersey, but: that it will bring the
Sixth Avenue shopping district into convenient touch
with the steam and electric roads, long-distance and
local, of the east side of Manhattan Island. In grant-

ing this franchise the Public Service Commission will-

undoubtedly- have the hearty indorsement of the gen-
eral traveling public. The Commission is not disposed
to grant the application of the Interborough Company,
and this chiefly for the reason that it considers its own
plans for a Lexington-Broadway four-track system to
be greatly superior in convenience and capacity to
the two-track systems proposed by the company. The
request for permission to lengthen the existing sub-
way platforms will undoubtedly be granted; for this
change alone will result in an increase of the carry-
ing capacity of the subway about twenty-five per
cent. Moreover, it can be accomplished for $1,000,-
000—a very moderate outlay for an increase of carry-
ing capacity of from 150,000 to 200,000 per day. The
proposal to add-a third track on the Second and Third
Avenue elevated roads is certain to meet with popular
opposition,. on the ground that the existing elevated
roads are a disfigurement to the city, and that to
increase the trackage would further darken the streets.
In view of the loosening up of the East Side con-
gestion during the rush hours, which would result
from  the addition of these express tracks, we think
that the Commission should hesitate before finally
turning dowrn this part of the Interborough’s proposal.
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LIMITATIONS OF THE HYDROPLANE.

The hydroplane is regarded as such a distinctly
recent invention, that it will doubtless surprise many
yachtsmen to learn that, as far back as the year 1872,
the theory of this type of boat was most exhaustively
investigated by William Froude, the father of the
modern theories of the resistance of ships. According
to our contemporary, the Yachting and Boating
Monthly, the experiments carried out at Torquay,
England, were made with two models, respectively
3% and 10 feet in length. The lift and speed were
recorded by special automatic apparatus. Mr. Froude
found that the maximum resistance of a 2,500-ton ship
would not be obtained until a speed of over 120 knots
was reached. The first of the series of deductions
arrived at was that even if by some extraneous
means the ship could be started at the tremendous
speed necessary to lift it completely out of the water,
it would be impossible for the boat to carry the horse-
power necessary to overcome the air resistance alone.
Furthermore, if a ship were being driven along the
surface of the water at a spee_d of say 60 knots, and
met a wave of twice her own length with 10 degrees
of maximum slope, she would be launched upward
at that angle, and would take a flight of nearly 100
feet before she again reached the water. The upward
impulse would involve the communication of some
rotational motion, which would inevitably add to the
destructive effect of the shock when she reached the
next sea. The final investigation was directed to
the determination, first of the horizontal component
of the normal pressure on the inclined plane, and sec-
ondly of the surface friction of so much surface as
remains immersed. Mr. Froude’s demonstration, as
far back as 1872, of the fact that the inherent prin-
ciples of the hydroplane prohibited the attainment of
the phenomenal speeds which its advocates claimed
for it, is summed up as follows:

If when the ship has become wholly lifted on the
inclined plane we seek to diminish that element of
resistance which consists of the horizontal component
of the weight supported on the incline, by reducing,
say halving, the steepness of the plane, then, in or-
der that with this flattened inclination the dynamic
action of the water should yield the same support,
the plane must assume a doubled area of immersion,
and this doubled area will involve a doubled frictional
resistance. But if again we seek to diminish the area
of immersion by increasing the speed, the friction per
square foot will be increased in the same ratio as
the lifting force per square foot, and the immersed
surface, though reduced in area, will retain the dou-
bled frictional resistance which the halved steepness
of the inclination introduced. Thus, while we reduce
one element of the resistance in any given ratio, we
at the same time increase the other element in pre-
cisely the same ratio, and their combined amount
cannot be reduced below the limit at which it stands
when the two elements are equal.

If the limitations of the hydroplane, as thus dis-
closed thirty-seven years ago by Mr. Froude’s investi-
gations, had been known, or fully understood during
the recent revival of interest in this attractive device,
much misdirected effort and inevitable disappointment
would have been avoided.

AVIATION IN AMERICA AND THE SCIENTIFIC
AMERICAN TROPHY.

Judging from the recent performances of Mr. Mc-
Curdy in Nova Scotia with the fourth aeroplane—the
“Silver Dart”’—of the. Aerial Experiment Association,
the year 1909 is to witness even more rapid progress
in aviation here than was made in France last year.

After having made comparatively few practice flights,
this young Canadian engineer, on- March 10th; in-
creased his previous records to nearly 20 miles in two
flights of 13 and 22 minutes duration respectively.
Two days before he had already made a flight of 11
minutes duration. The aeroplane, mounted on
wheels, started and landed on the ice of Lake Bras
a’Or, near Baddeck, N. S. In one of the flights this
new aviator is said to have attained a height of 50
feet and to have performed various evolutions. At his
request, the Aero Club of America is sending a repre-
sentative to Nova Scotia to officially control a flight
for the SCIENTIFIC AMERICAN Trophy, which it has re-
cently been decided to award each year to the aviator
who makes the longest flight in an official trial. Here-
after, anyone having-a heavier-than-air machine which
has shown itself capable of flight can have an official
trial by notifying the Aero Club of America two or
three days in advance, and remitting double the rail-
way fare from New York to the point of trial, plus
$4 for each day upon which a trial is to be made. The
minimum distance for 1909 is 25 kilometers (15%
miles). If a sufficient number of machines are de-
veloped during the next few months, it is probable
that a contest will be arranged near New York city.

The SCIENTIFIC AMERICAN Trophy has served a use-
ful purpose in encouraging the development of new
flying machines. From now on it will stand for the
greatest achievement in aviation in America.
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Now that the misunderstandings between the rail-
roads and the manufacturers have been removed and a
satisfactory steel rail assured, orders for new rails
are being placed in large quantities. A notable instance
is a recent order of the New York Central Railroad
for 101,000 tons to be delivered during the spring
and early summer. Of this order, 51,000 tons are
being rolled by the Lackawanna Steel Company, 42,-
600 tons by the United States Steel Corporation, .and
the balance by the Algoma Steel Company and the
Bethlehem Steel Company.

The first application in England of the single-phase
current to the operation of a steam railway is that
on a section of the Midland Railway from Heysham
to Morecambe and Lancaster. 1t involves electrifica-
tion of ten miles of double-track road, and the equip-
ment consists of overhead transmission, fed with
single-phase alternating current at 6,600 volts and 25
cycles. Also, a section of the London, Brighton, and
South Coast Railway, nine miles in length, is being
furnished with overhead electric transmission, and the
total length of single track that is being equipped is
23 miles. Current will be furnished by the London
Electric Supply Corporation.

A vivid impression of the huge amount of material
that enters into the construction of the great bridges
which are being built across the East River, may be
gained by a visit to the storage yard at Bayonne,
where the steel for the construction of the roadways,
floors, trusses, etc., of the new Manhattan Bridge has
been gathered for shipment to the site as it is
needed. The stack of metal, before removal to the bridge
began, weighed 30,000 tons, was 35 feet high, 85 feet
wide, and 800 feet long. The steel was manufactured
at Phenixville, Pa., and it required 1,600 flat cars to
transport it to Bayonne.

A recent statement made by Baron Saito in the
paval section of the budget committee, at Tokio, re-
garding the strength of the Japanese navy, shows the
absurdity of regarding that navy, excellent as it is, as
a competitor on equal terms with our own navy. The
active list of the Japanese navy includes 13 battle-
ships, 12 armored cruisers, 43 other cruisers, 59 de-
stroyers, and 69 torpedo boats. Some of the important
new ships are yet far from completion. The armored
cruiser “Ibuki” and the battleship “Satsuma’” are to
be completed this year; but the armored cruiser
“Kurama” and the battleship ‘“Aki” will not be ready
until 1911.

The gain in toughness and strength of steel, due to
the introduction into the construction of a small per-
centage of vanadium, is shown in some recent com-
parative tests of a carbon steel frame of 78,000 pounds
tensile strength and 46,000 pounds elastic limit, and
a frame of similar section with vanadium added to
the steel composition. The vanadium steel frame sec-
tion, carried on supports four feet apart, stood twenty
blows of a 5,000-pound weight falling from a height of
18 feet, before fracture took place. The carbon steel
frame section was deflected 514 inches by the first blow
and broke on the second. In the whole series of tests
the vanadium steel showed about 15 per cent higher
tensile strength and 25 per cent greater elastic limit
than the carbon steel.

On March 9th there was laid at the Brooklyn navy
yard the keel plate of the “Florida,” which on the day
of her launch will be the largest battleship afloat. A
sister ship, the “Utah,” is being built by the New York
Shipbuilding Company, Camden, N. J. The “Florida,”
52114 feet over all, will have .88 feet 214 inches beam,
or a few inches more than the “Mauretania.” Her
normal displacement will be 21,825 tons, her full load
displacement 23,034 tons. She will be driven by 28,000-
korse-power Parsons turbines at a speed of 2034 knots.
Her armament will consist of ten 12-inch and sixteen
5-inch guns. As a result of the economies due to con-
solidation of the bureaus, our naval constructors ex-
pect with this ship to make a new record for rapidity
of construction.

The Brennan gyrostatic monorail was introduced
to the New York public by Prof. Chessin,” of Wash-
ington University, St. Louis, in the cofirse of a recent
lecture at Columbia University. Demonst'ifations_ were
made with a 15-pound model running upon a copper
wire. The automatic balancing mechanism consisted
of two fly-wheels whose - weight was 1/20 of the
weight of the whole car, and the model contained all
the essential features of the large car, for the de-
velopment of which the British government has appro-
priated a large sum of money. While the car was
running upon the wire, weight, which it successfully
balanced, was gradually added upon one side of the
car, which did not lose its equilibrium until a load
equivalent to about 2/3 of its own weight had been
placed eccentrically upon its platform. According to
the lecturer, the gyroscope, in a full-sized car, would
constitute about 5 per cent of the total weight and
oocupy about 15 per cent of the total space.
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ELECTRICITY.

A novel desk lamp has recently been put on the
market, which consists of a long glass tube in which
the filament instead of being coiled is stretched out
in a single horizontal line. The entire light is pro-
jected downward on to the desk by means of a semi-
cylindrical reflector. The result is that the light is
distributed over a larger area, and is more diffused
than with the ordinary incandescent bulb.

The frequency of accidents to passengers alighting
from the rear platform of one car and walking in
front of a car approaching from the opposite direction,
has led an inventor to devise an alarm which is sounded
by the motorman when he stops his car if he sees an-
other car coming on the vopposite track. The alarm is
located on the back platform, and at night the device
is illuminated, so that the sign reading, ‘“Look out for
the car on the other track,” may be read.

A novel telephone receiver without a diaphragm has
récently been devised, for which many advantages are
claimed. It consists of a permanent magnet, the "poles
of which are connected by a soft core, makinga con-
tmuous magnetic circuit. - A7 coil ‘wound around this
core 'is ‘connected to’ the transmltter and a” suitable
battery When the transmltter is- spoken "into, the un-
dulatory current affects the entire magnetlc circuit of
the receiver, reproducing the ‘voice very dlstlnctly It
is said that with this recelver ‘there ‘are ‘no overtones
or _drsturblng sounds ‘due ‘to the v1brat1ng of ‘a’dia-
phragm. -In ‘oné ‘modification of this telephone the
sounds were produced with ‘such clearness as to- fill' a
large ‘hall.

Anewtype of coffee* roaster is now being made ‘con-
s1st1ng *of an m‘ner statlonary ‘and an outer rotatmg
cylmder ‘of perforated steel bétween whlch ‘the coffee
beans ‘are placed. The infier “cylinder is “eléctrically
Leated, and the beans are mixed thoroughly to provide
a very even roast, by means of blades which operate in
the space between the cylinders. One of the objec-
tions to the ordinary roaster is the fact that it must
be opened to permit of sampling the contents, to deter-
mine when the beans have been properly roasted. In
the new electric roaster a small cup is provided, which
may be operated by the pressing of the knob to throw
out three or four beans without stopping the cylinder,
thus enabling the operator to sample the roasting.

In a recent issue of the Electrochemical and Metal-
lurgical Industry, M. U. Schoop discusses the decom-
position of wateir by means of electricity to provide
gases .used in the oxyhydrogen welding flame. The
proportion of 1 volume oxygen to 2 of hydrogen is not
suitable for welding metals, as the oxyhydrogen flame
should have an excess of hydrogen. However, M. Schoop
has found that by using acidulated water, the proper
proportion of oxygen and hydrogen may be obtained.
This result he achieved in experiments which had to
be discontinued, and he suggests that others should
take up this problem, and try it out with a view to
obtaining a commercially practical system of produc-
ing directly the gases necessary for the oxyhydrogen
flame.

Much has been done abroad in developing the electric
furnace for refining steel. Although little has been
done heretofore in this line, in this country, the de-
cision of the United States Steel Corporation to install
two Héroult electric furnaces, of much larger capacity
than ever before built, shows that we have been closely
watching the experiments of others, and are now ready
to profit by the work they have done. One of the
Héroult furnaces is to be used at South Chicago, to
produce an extra fine steel for rails. The-metal will
be taken from a Bessemer converter, and then refined
in the electric furnace.. The. furnace will have a ca-
pacity of 15 tons, and if it proves ‘a ‘success, furnaces
of twice this capacity will' be - installed. The second
Héroult furnace is to be’ installed at Worcester, to
refine steel used in ‘making ‘wire. - Here the.furnace
will-be used in conjunction with theopen hearth. -

Another “C. Q. ‘D message has awakened the pubhc
to the" 1mportance of equipping all ocean-gomg vessels
with ‘wireless telegraph apparatus In the ease of? the
collision between the “Horatio Hall” and “H. F.
Dimock,” this importance ‘was more strikingly shown
than in- the previous ic(')llisi'on betweén- the “Florida”
and the “Republic.” The passenger steamer was
equipped with wireless telegraph apparatus, but the
injury it received was so serious, that the operator had
no time to send out any detailed information about
the accident or its whereabouts. Although the pas-
sengers were taken aboard the “Dimock,” considerable
anxiety was felt for their safety, owing to the absence
of further wireless messages. The freight boat with
the passengers aboard was in a precarious condition,
but could summon no assistance because it possessed
no wireless outfit. Had the law been in force com-
pelling all vessels to carry wireless telegraph appa-
ratus, it would have been possible for the ‘“Dimock”
to communicate with the revenue cutter “Gresham,”
which was searching for it in the fog.
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In an obituary notice of the late Mr. Ezram von
Jerzmanowski ‘we stated that he was the introducer
of the water-gas process in this country. A subscriber
of the SCIENTIFIC AMERICAN questioned this statement,
and held that the honor belonged Mr. T. S. C. Lowe.
We are informed by Dr. Arthur H. Elliott, engineer-
chemist of the Consolidated Gas Company, that the

‘credit of the introduction really belongs to M. Tessie

du Motay, the inventor of the water-gas process, and
that Mr. von Jerzmanowski was an assistant of his.
Mr. T. S. C. Lowe modified Du Motay’s process, and
made it practically continuous.

Mrs. W. K. Vanderbilt’s plan of building in New
York city four model tenement houses for tuberculous
families deserves praise. What the tuberculosis patient
needs, and what he can get only in a well-conducted
hospital or sanitarium, is intelligent supervision of
his sleeping.quarters. According to Mrs. Vanderbilt’s
scheme, the families to be housed in her model tene-
ments will be thus supervised until they can safely live
elsewhere. A particularly valuable feature of her plan
is the fact that it tends to keep the family together.
The dispersion of the family undoubtedly has its bad
effect upon the patient himself, and frequently results
in the separation of the entire family.

The recent newspaper announcement of the discov-
ery by two homeopathic physicians of ‘“Tho-rad-x,”
“the most powerful therapeutic agent in the world,”
which like all other cure-alls “will revolutionize the
practice of surgery,” has been made the butt of ridi-
cule in serious medical papers. It is asserted that
radium has hardly lived up to the promises which
were originally held out. After all, it must be con-
fessed that we are still much in the dark as to the
therapeutical value of radioactive substances. The
indiscriminate publication of such ‘‘discoveries” can-
not but have an evil effect in so far as they arouse
false hopes.

Capt. C. B. Thomas of Saranac Lake has discovered
an opening to a great cavern on the summit of a
mountain in the Adirondacks, N. Y. He penetrated
the cave for about 1,000 feet, and then returned be-
cause he had no proper equipment to continue his ex-
ploration. The cave is situated on a mountain known
as “W” Mountain, several miles from Standish, N. Y.
The mouth of the cave is about 50 feet wide, and the
first room 50 feet long, 20 feet wide, and 30 feet high.
Bats lined the walls. In the second room, which was
about 40-x 15 x 25 feet, ramified passages were found.

On April 9th, 1908, an inverted rainbow was seen
from the Italian geodynamic observatory of Rocca de
Papa by Prof. Agamennone, the director of the obser-
vatory, and a party of visitors. The morning was
showery; and when the visitors reached the observa-
tory, 2,500 feet above sea level, and looked down on
the vast Campagna, they were astonished to see, pro-
jected on the vineyards and trees beneath, a perfect
rainbow with its convex side down and its middle point
bearing northeast. Inverted rainbows are very rare,
even 'in mountainous regions. None of the visitors,
who were French and 1ltalian meteorologists, had ever
seen one, nor had Prof. Agamennone, although he had
been director of the observatory for eight years. The
phenomenon, however, is not unknown. It was observed
from the Eiffel Tower in Paris in April, 1891. In this
case there was a double rainbow, extending above and
below the horizon to form two nearly complete con-
centric circles.

Last July Drs. Soubris and Crouson, with the aero-
naut Decugris, made a balloon ascension for the pur-
pose of studying the cause of “balloon sickness,” which
Las been ascribed both to deficiency of oxygen and to
deficiency of carbon dioxide in the blood; Agazotti
going so far as to recommend, for inhalation at great
altitudes, a mixture of 13 per cent of oxygen and 87
per cent of carbon dioxide, in preference to pure
oxygen. Dr. Soubris, who alone suffered from balloon
sickness in this ascension, experienced six distinct
aftacks; of which three were relieved by Agazotti’s
mixture, and the others were cured, far more com-
pletely, by pure oxygen, which therefore appears prefer--
able for inhalation. Various other observations were
made during the ascension. The arterial pressure was
found to vary irregularly, with the altitude and the
individual. The muscular strength of two of the men
diminished regularly as the altitude increased, while
in the third case the strength firét diminished and
then increased, as the following table shows:

~—-—Muscular Strength—

Altitude. No. 1. No 2. No, 3.
| 45 57 41
13,120 feet......ocovnn... 38 38 42
11,800 feet............... 42 51 39

No definite law of variation of cutaneous sensibility
could be detected with Weber’s  compass. Bonnier’s
diapason also gave negative results in regard to acute-
ness of hearing.
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IMPROVED FORMS OF THE BUGGY-TYPE
AUTOMOBILE.

The modern motor buggy is an example of reversion
to an original form, as cam be seen by comparing
photographs of some of the machines herewith illus-
trated with those of the Selden car, shown on another
page. The pioneer automobile builders generally
sought to place a motor upon a horse-drawn vehicle,
and thus make it self-propelled, and as horse-drawn
vehicles generally had large wheels, these were also
used upon the first American automobiles, such as
those produced by Haynes and Duryea.

Some six or eight years ago Mr. Holsman, of Chi-
cago, reverted to the old scheme of applying a motor
to a high-wheeled buggy. The machine had novel
features, such as a rope drive, compact
power plant, etc., and it showed itself capa-

Scientific American

tended the Holsman machine caused others to take up
the manufacture of this type of automobile, and there
are at the present time fully half a hundred makers of
high-wheeled buggy-type automobiles throughout the
United States. Most of these conform more or less
closely to the lines laid down by Holsman, though
there are some variations in the form of drive and of
motor used. For instance, in the Mclntyre machine,
and also in the International, the double-opposed air-
cooled moto;' has a planetary two-speed transmission
mounted directly upon the crankshaft and arranged
to drive a countershaft, placed at the rear, by means
of a single chain, The final drive to the rear wheels
is by double chains from the ends of this countershaft.
A good idea of this arrangement is to be had from the
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recently brought out a large four-passenger automobile
with a four-cylinder vertical motor placed in fromt
under a bonnet and with shaft drive through a two-
speed planetary transmission to the rear axle. The
motor used on this car has the same bore and stroke
as the other and is rated at 28 to 32 horse-power. The
use of solid tires on a large car of this kind necessarily
limits the speed at which it can be regularly driven
to not much more than 20 miles an hour; but for cer-
tain purposes the solid tire is preferable on account of
its reliability and freedom from puncture.

Still another variation in the power plant of the
medium-priced buggy-type machine is to be found in
the Schacht runabout, in which a water-cooled double-
opposed-cylinder motor is mounted transversely in the
box at the rear of the body and is arranged
to drive, by means of a composition alloy

ble of traveling over extremely bad and =

muddy roads with considerable facility. The {
use of solid rubber tires did away with all '
tire trouble, and in the hands of the actual |
user these machines gave thorough satis-
faction. They were gradually improved in
details and the latest change has been the
substitution of a four-cylinder oppeosed-type
motor of novel design for the double-
opposed-cylinder motor that has heretofore
been used. A partially-sectioned plan view
of this motor is shown below. The op-
posed pistons in each pair of cylinders are
rigidly connected, the frame that unites
them having a vertical slot in which is
mounted a roller bearing. An eccentric disk
on the motor shaft (which takes the place
of the crank)-fits in this roller bearing,
and the back-and-forth horizontal movement
of the pistons rotates the eccentric and thus
the motor shaft of which it forms a part.
The up-and-down movement of the eccentric
is allowed for by the roller rolling up one
side of the slot in the piston-connecting
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metal disk attached to its flywheel, a paper-
rimmed wheel mounted upon a countershaft
forward of the motor. This wheel contains
a differential in its hub—a feature that is
necessary in order to allow a difference in
speed of the driving sprockets on the ends
of the countershaft when the vehicle makes
a turn. The drive to the rear wheels is by
two side chains. The radiator used as a dash-
board is a novel feature of this machine.
One of the simplest buggy-type automo-
biles yet devised is the “Buggyaut” of
the pioneer automobile constructor, Mr.
Charles E. Duryea. This machine is fitted
with a two-cylinder, two-cycle, air-cooled
motor of about 12 horse-power. The bore
and stroke of the cylinders are 334 inches
respectively. The motor is mounted in a
horizontal triangular frame the base of
which is formed by the extensions of the
motor crankshaft through suitable casings.
These tubular casings contain spiral pockets,
A, and flanges upon the motor shaft exten-
sions fit in the pockets. By rocking the

frame, and down the other. There is a
clearance of 1/1000 of an inch between the
slot and the roller, so that it clears on the
side of the slot at which there is no pressure
while moving up or down the other side.
The motor shaft is mounted on ball bear-
ings and is extended outward on either side
of the carriage body. At and near each end
there are two V-shaped pulleys. The outer-
most one presses against the tires of the rear wheels
and reverses the vehicle when the motor is swung
backward on its two hangers. The other pulleys near
each end of the motor shaft drive the rear wheels by
mmeans of a special new form of friction chaim which
runs over large sheaves on the rear wheels. For the
low speed a positive drive is obtained by spreading
the driving pulleys and allowing the chain to fall on
a small sprocket at the center of each one. This is
an extremely novel feature and is an excellent one, as
it gives a practically positive drive on the low speed
which sometimes has to be used in pulling the vehicle
out of a hole. Another novel feature of this new
motor is the drawing of the charge of gas into the
crank case, whence it passes through automatic inlet
valves in the heads of the pistons into the cylinders.
By dissolving the lubricating oil in the gasoline, all
the working parts of the motor are thoroughly lubri-
cated as the charge is drawn into the crank case. The
exhaust valves are located in flanged chambers on the

gides of the cylinders and are operated by a slotted
cam on the motor

shaft, thus dis-

cylinders an

Power plant of the International motor buggy.

This is a typical &)ower plant having an air-cooled double-opposed-cylinder motor with offset
all mechanically operated valves, direct-connected to a two-speed-and-
reverse planetary transmission a single chain from which drives a countershaft

carr&ing a differential. Two chains from the end of this countershaft
rive the rear wheels. A novelty is the two fans ingeniously
driven by a belt passing under and over the fiywheel.
The motor is thoroughly lubricated by a mech-
anical oiler having ten outlets.

plan view of the power plant of the International auto-
mobile buggy. In this case special fans are arranged
to blow upon the exhaust valve chambers and keep
them well cooled, while the lubrication is effected by
means of a mechanical oiler positively driven from
the motor crankshaft. A powerful 5 x5 opposed-cylin-
der motor of 14 brake-horse-power is used in this car.
The motor is mounted upon a steel sub-frame, and
its location in the center of the vehicle makes an
equal distribution of weight. The body is mounted
upon four full-elliptic springs 3 feet in length. The
wheels are 40-inch diameter in front and 44 in the
rear, and they are fitted with special flat-tread solid
rubber tires of 134 inches diameter. 1nternal expand-
ing brakes are fitted in the sprocket drums.

The McIntyre machine has a motor of 414 x3%
inches bore and stroke, rated at 12 to 14 horse-power.
The wheels are fitted with 114-inch solid rubber tires
and contracting ring brakes are used on the driving
wheels. The front and rear wheels are 34 and 38
inches in diameter respectively. This concern has

tubular casing the shaft extensions are thus
moved sideways and the two grooved pulleys
at their ends are brought opposite the
grooved rings on the wheels to obtain the
low or high speeds. The frame containing
the motor is then swung forward until the
pulleys are brought into mesh with the rings
sufficiently tightly to drive them by friction.
The drive is similar to that of a locomotive
upon rails, except that in this case the rails are round
and grooved, thus making greater frictional contact
and lessening the pressure required. The pulleys are
made of steel, and the rings, which can be readily
and cheaply renewed in a few minutes after they have
worn out, are also of this material. Both the large
rings and the larger of the two driving pulleys are
made up of separate beveled circular pieces. A smaller
ring with external grooves is used for the reverse.
The bearings of the motor are large and are lubri-
cated by grease cups. The cranks and pistons are
lubricated by the feeding of oil with the gasoline,
which system was introduced last summer by Mr.
Duryea. The forward end of the triangular frame con-
taining the motor is connected with the steering post,
so that when the front wheels are turned in one direc-
tion or the other, the motor is moved slightly side-
ways and the friction upon the innermost driving-
wheel ring is reduced, thus allowing the pulley to
slip when the difference of speed occurs im turning a
corner. The flywheel, F, is fitted with notches into
which a lug on

pensing with all
cam gears. The {
exhaust passes
through a pipe
into a muffler
which surrounds
the motor shaft
and is entirely
separated from it.
The new motor
has a bore and
stroke of 4 inches
and is rated at 26
horse-power, Itis
of the air-cooled
type, which isthe
type usually em-
ployed in this
class of machine
on account of its
simplicity and
economy. It is S T #
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the starting
spring, 8, slips. A
cord on the front
end of this spring
runs forward and
over a pulley up
through the floor.
By pulling the
handle on the end
of the cord the
motor can be
turned over and
started from the
seat. A starting
crank can also be
used on one end
of the motor shaft
extension if de-
sired. The two-
cycle- motor is by
all odds the sim-
plest and most re-
liable type, and

s G
=

mounted under
the center- of the
vehicle body and
is readily accessi-
ble by taking up
the floor. The
success that at-

grooved cams without gears. The pistons are conn

The twin opposed-cylinder engine and driving mechanism of the Holsman motor buggy.

The motor hias novel features such as eccentric disks, F', on its shaft instead of cranks ; inlet valves, I.in the pistons; and exhaust valves, E, operated by special
toiether by a rigid frame and the eccentric disk works in a slot in same in a roller bearing, A
C is the carbureter and B the manifold connecting it to the crank case, into which the charge is drawn. The exhaust passes through the exhaust
valves into mufflers, M, surrounding the extensions of the motor shaft. D is the distributor from which the wires run to the spark plugs.
The power plant is hung upon two rollers. Note the expansible pulley with sprocket, S, for the low speed.

S8OME TYPICAL MOTOR-BUGGY POWER PLANTS.

when this is made
air-cooled (as it
is in this case by
means of special
copper heat-radi-
ating flanges of
great conductiv-
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ity), and fitted with the simple lubricating arrange-
ments that are used on such motors of thé marine
type, an engine of long life and simplicity and excel-
lent wearing qualities is produced.

Another machine which resembles an ordinary auto-
mobile closely as far as the power plant is concerned
is the “Simplo.” This machine has a double-opposed-
cylinder motor mounted in front under a bonnet. The
motor is either of the air-cooled or water-cooled type.
The longitudinal driving shaft, 8, (see illustration) ex-
ténds back from the motor to the middle of the frame
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‘Tires (8 at $8 each, requiring one hour to put on).... 3300

Storage (machine kept in garage first year).. .50
(01 R 8000080608008 050008000000000000000000 1.72
Gasoline 6.11

New parts (cables $15, chains $24.50, coil $42, sheaves
$11.20, batteries $10, spark plugs $12, muffler, $6.75) 3.79

ngrhaullng (including painting once in 32 months).... 920
BDOL oieoncetcoesrascncroccccscnsscccsnensnansssanas 9.19
Substitute vehicle during repairs............. ..o 2.00

$38.31

The machine referred to traveled an average of
20 miles a day and gave its owner satisfaction.
The total cost of $0.06 a mile for the 20,000 miles
it has been operated is about ome-quarter the cost of
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Analysis of Honey,

C. A. Browne has published the results of an ex-
haustive research into the composition of specimens of
American honey, with special reference to the influ-
ences exerted by the nectars of various flowers and
by local conditions. Browne also formulates general
rules for the variations in the composition of honey,
which will be very serviceable to chemists engaged in
the inspection of foodstuffs, and suggests valuable tests
and improvements of official methods of analysis. In
addition a number of problems of the chemistry of

Duryea ¢ Buggyaut® with extra foldable seat in the rear.

The simple friction drive direct from the pulleys on the ends of the motor crankshaft to the rings on the
The steering is done by a lever.and the motor is
throttled by twisting the steering handle.

rear wheels is apparent in this photograph.

and carries on its end a cone, C, of impregnated fiber,
which is mounted to slide upon it. On a transverse
countershaft there are slidably mounted two beveled
disks, F'Q and RG. One of these disks, R@, is used for
the reverse, while the other one, F@, gives the forward
8peeds. As the cone C is moved forward by means
of a hand lever, the beveled disk FG is slid upon its
shaft so that it is kept in close proximity to the cone.
Contact is obtained by pushing the two together by
means of a pedal, whereupon C drives F@, which in
turn drives the live rear axle through its shaft by
means of a single chain. As the driven disks are of
metal and the driver ¢ of paper, any wear caused by
slipping does not wear uneven places upon the paper
pulley, as generally happens when this is the driven
member, which it usually is in most friction-disk
transmissions. The principal point about the cone-
and-beveled-disk transmission is that the entire fric-
tion surface of the two members is in good rolling
contact and that there is no difference in speed between
the two edges of the driven disk, with the consequent
slippage that necessarily occurs with the usual type
of flat friction-disk transmission.

To give some idea of the cost of maintaining and
operating an automobile of the high-wheeled, buggy
type, we append some figures obtained from a physi-
cian in a New England city, who has used one of them
constantly for the past three years. The machine
was in almost constant use about town and long trips
were occasionally made with it into the country over
roads that were none too good. The average cost per
month for a period of 32 months was $38.31, which
was distributed as follows:

running a pneumatic-tired automobile; and this could
doubtless be considerably reduced in many instances.

In addition to the runabouts illustrated herewith,
most manufacturers now make surreys and other forms
of four-passenger rigs upon the same general lines.
They have also entered the commercial vehicle field,
and delivery wagons that can be quickly converted
into passenger vehicles after they have been used for
business are now on the market. The farmers of the
middle West are rapidly coming to appreciate the ad-
vantages of this type of machine, and many of them
are using it in place of horses. Such a convertible rig
can be used to haul produce to market, and afterward
to give the family a ride at the end of the day’s work.
It will traverse bad roads and is very serviceable.

Disk transmission of the Schacht motor buggy.

The large wheel with the differential gear in its hub is slid over the face
of the disk attached to the filywheel in order to obtain the
different speeds,

The McIntyre motor buggy—a typical machine of this kind.

This machi e has a 10-11-horse-power, 834 x 334 double-opgosed-cyl'mder motor, planeta
and double side chain drive from a countersha

transmission,
t. A regular automobile s g
wheel is used.

honey are discussed, including the relations between
honey and honey dew, gums, and other vegetable secre-
tions, and the effect of artificial feeding of bees on
the composition of the honey produced by them. The
composition of honey dew, and floral nectars, and the
methods by which they are transformed, “inverted”

- and preserved by the bees are described, and analyses

are given of 100 specimens of honey, produced from 50
varieties of flowers in 32 States. The investigation
includes both optical methods (direct polarization,
polarization by inversion, estimation of levulose by
Wiley’s process) and chemical methods (determina-
tion of water, sugar, reducing sugar, ash, déxtrine,
free acid). The article also gives data concerning the
adulteration of honey with cane sugar, invert sugar,
and syrup made from starch, and methods of detecting
such adulteration.

Death of Major E. L. G. Zalinskli,

Major Edmund Louis Gray Zalinski, well known as
the inventor of the dynamite gun which bears his
name, and which  was installed upon the “Vesuvius,”
died on March 11th in New York city. Major Zalin-
ski was born in Kurnich, Prussian Poland, on Decem-
ber 13th, 1849, and came to this country when he was
four years of age. During the civil war he served as
an aide to Gen. Nelson A. Miles, and later entered
the regular army. Between 1883 and 1889 Major Zalin-
ski became widely known as an inventor of military
devices and as an investigator of explosives. He was
best known for his development of the pneumatic dyna-
mite torpedo gun, which however never attained the
widespread. use that he hoped.
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The power plant and driving mechanism of the Duryea ¢ Buggyant.”

The two-cylinder air-cooled two-cycle motor has slidable extg::%lonls of its crankshaft
e arge
heel between the t d S th tagt(iranl:tcaseg - mm?ﬁs mgmf?(? M‘;:EC:
ee] een e TWO; an e 8 n, rap 1or e motor m the
. AA indicat% the s‘;)lra.l groove% in the crankshaft

large and small grooved pulleys, P, which friction

ward and reverse motion. B is the brake shoe.
Fis the fl
seat. e mufflers are shown at MM.
casing which, when the casing is rocked, cause the shaf!

t
and bring the emall or large pulley opposite the ring for low or high speed.

an thelr ends

oved rings, RR’, for the for- C for forward drive.

ons to move sideways

GOME NEW MOTOR BUGGIES AND TEEIR POWER PLANTS,

Plan view of chassis of ¢ Simplo* runabout.

8, Extension of motor crankshaft carrying conical driving disk, 0. F@, Beveled disk meshing with
R@, Reverse drive disk.
disksand cone (1. FP, Pedal for bringing disks and cone in contact. BP, Brake pedal. 'Lhe
cone and beveled disks. which are used in place of the usual flat disks shown above, have
several distinct advan 8 which will
different from most of its kind in that a live rear axle is used and also in the plac-
ing of the engine in front under a bonnet.

@GS, Countershaft. FHL, Hand lever for operating

e found described in the text. This car is
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THE SCHNEIDER TORPEDO-LAUNCHING STATION.

The Schneider Company is completing a structure of
a novel and unique character for the launching and
regulation of the automobile torpedoes which it con-
structs for the French navy. The mechanism of these
torpedoes is very intricate and delicate, including a
four-cylinder motor, an auxiliary motor for steering,
many pipes, valves, and cranks, and a system of gear-
ing by which power is transmitted from the motor to
the twin screws.

In addition, there is the ingenious regulating mechan-
ism, including a clock, a hydrostatic piston, and a
gyroscope, by which the vessel is held rigidly to the
prescribed course and depth of immersion.

All of this machinery is contained in a hull 23 feet
long, a large part of which is occupied by the compart-
ment containing the compressed air by which the
motors are driven.

It is easy to understand that the ‘assembling of all
these delicate orgams is a difficult task. It is necessary
to co-ordinate the movements of the various pairts-and
to regulate their action until the torpedo can be’relied
on to pursue a perfectly straight course. o

The regulation is effected by  making infinitesimal
changes in the positions and motions of the niddel‘s,
the clock, and the hydrostatic’piston, the adjustment
being determined half by theory, a quarter by prac-
tical experience, and the remaining fourth by trial and
error. The regulation involves a number of launch-
ings and trial trips, which must take place under cer-
tain favorable conditions. It is necessary, above all,
tc select a sheltered spot, where still water can be
found even when the sea is rough, and where the tor-
pedo can accomplish its full range, about 214 miles,
without risk of encountering vessels or other obstacles
or a depth of water less than 50 feet. The trial ground
must also be situated near a seaport and a railway,
and it must have attached to it structures suitable for
the preparation, regulation, and launching of torpedoes.

A site offering the conditions requisite for an estab-
lishment of this sort is not easily found. The company
thoroughly searched the Atlantic and Mediterranean
coasts of France before it found a suitable location, in
the fine roadstead that extends between the Hyéres

islands and the Mediterranean shore, near Toulon. -

Even this site has the defect that a depth of 50 feet
is not found sufficiently near the shore to make it
practicable to erect the required buildings on land.
Torpedoes are usually adjusted to travel about 12 feet
Lelow the surface, but as they are launched from a
considerable height they go much deeper at the first
plunge and make several oscillations upward and down-
ward before they become definitely established at their
normal level. Hence it is necessary to have a consid-
erable depth of water in order to avoid all danger of
striking the bottom, and a depth of 50 feet is deemed
requisite.

Under these conditions the company decided to con-
struct, at the point where this depth is found, and
whence the course extends seaward, nearly at right
angles to the shore, an artificial island to support a
building containing all the appliances required for
regulating and launching torpedoes.

This ingenious project is now accomplished and the
tourists and fishermen see a many-windowed building,
resembling a commodious dwelling, rising 30 feet above
the water and apparently resting on it, 800 feet from
the shore. The building is made entirely of armored
concrete. It was designed by the engineers of the
Schneider and Hennebique firms, in collaboration,
and constructed at the shipyard at La Seyne, 20 nautical
miles distant from its present site. The lower part of
the structure is a huge caisson with slightly inclined
walls. This caisson, the construction of which was
commenced in March, 1908, was launched in August
like an ordinary vessel and remained afloat two months.
After its completion it was towed to its destination
by two tugs, very slowly and with many precautions,
on a calm, still night, early in November. The emplace-
ment had been prepared by divers, and a carefully
leveled bed of stone, about 12 feet thick, had been laid
on the sea bottom. The caisson ‘was moored very ex-
actly over this foundation and' gradually- sunk by ad-
mitting water imto compartments designed for that
purpose. These difficult and delicate operations .were
performed in exceptionally favorable weather and with
perfect success. A few hours-aftér the floating island
had become a fixed one ‘it was exposed to the fury of
a violent tempest, which it sustained without injury,
and thus gave a gratifying proof of its stability.

The structure will be completed, it is expected, during
the present month.

The caisson, the greater part of which is submerged,
terminates in a platform 11 feet above mean sea level.
It is almost a solid mass of concrete, but contains a
subaqueous water-tight chamber, in which are placed
tubes for launching torpedoes under water. These
tubes project through the wall of the chamber, and are
fitted with water-tight joints. Their outer ends are
surrounded by a lock, which, when closed and pumped
dry, permits examination and repair- of the tubes and
their doors. At and above the water line, the caisson
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is protected by wooden fenders from injury by vessels,
torpedoes, and other fioating objects.

A two-story building is erected upon the platform.
The lower story contains tubes for launching torpedoes
above the water level and is connected with the cham-
ber beneath by a large opening in the fioor. After
each torpedo has finished its course it will be picked
up by a vessel, brought back to the station, hoisted to
the platform by tackle running on a concrete beam and
received in a large recess in the first story, whence it
will go to the regulating and repair room for further
adjuswment. All the hoisting, conveying, and other
machinery, including a series of railways,'a pump for
emptying the supaqueous,chamber, and air compressors
for charging the torpedoes, will be operated by elec-
tricity furnished by two generators, driven by
petroleum motors.

The upper story of the building will contain offices,
lodgings for caretakers, and an observation room placed
directly over the launching tubes, and supported on
cantilevers outside the wall of the building. T‘his‘-'room
will have a bay window with a glass fioor, so that the
moment at which the torpedo leaves the tube can' be
noted, for the purpose of determining the velocity. The
cbservation room will be surmounted by a signal tower
from which communication can be held with observers
stationed on fioats at various points of the course.

The Amateur Wireless Operator.

Some time ago, when the fieet was on its last lap
of the famous around-the-world trip, trouble was experi-
enced by the operators of several naval wireless shore
stations scattered along the Atlantic coast. Complete
messages could not be received by these stations, be-
cause amateur wireless operators would interfere.
Their periodicity was nearly the same as that of the
ships of the fieet, that is, 425 meters wave length, and
many of them have as strong a sending apparatus as
the ships. :

Take Washington, D. C., for instance. There are at
least fifty well-equipped stations. Their operators range
from twelve to fifty years of age. They may not be
able to send as far as the naval station, but when it
comes to receiving, they get everything that is in the
ether. Many of them at times hear distant stations

‘ calling the navy yard, and when no answer is heard,

these young operators then call the naval station, and
report that a distant station is calling them. It is
claimed that the operators on watch never respond to
these favors, and go on with their regular business. It
certainly seems as though the naval operators were not
appreciative.

Complaints are sent in every day at the Navy De-
partment. If this continued interference keeps up, the
wireless amateurs will get themselves into trouble.
Two plans to regulate these youngsters are under con-
sideration. One is to limit them to certain hours of
the day, when they can do their talking. The hours
most likely to be adopted will be from 3:30 to 7. - An-
other plan is to license these stations, as they do over
in England.

About a year or so ago, a high school student, who
had a wireless station, thought he would have some
fun by sending fake messages to the navy yard and sign
the “Dolphin.” The operator on watch later caught
the guilty offender. A report of this occurrence was
immediately made to the Navy Department, which re-
ferred the matter to the District Attorney. It was
found that nothing could be done with the young man,
who promised to “be good” when it was explained just
what damage his mischievous pranks with wireless
might do.

— et —————
The Current Supplement,

A new method and a machine for degreasing wool
continuougly are described in the opening- article of
the curreiit SuppLEMENT, No. 1733. - Dr. Robert ‘Grim-
shaw exposes some wire-nail fallacies. Prof. Reginald
Fessenden’s paper on Wireless Telephony is contin-
ued. John S. Fielding writes on “Safety Factors in
Dams.” San Francisco’s new fire-protection system
is exhaustively described. Brimming with many a
quaint bit of historical information is Franz Feld-
haus’s “Submarine Experiments of the Past.” A E. H.
Tutton contributes an excellent paper.on the ‘Crys-
tallization of Water. In a paper entitled “The Un-
tilled Field of Chemistry” Arthur D. Little dwe}ls on
the stupendous stores of potential energy “bounq up in
matter. - In- 1885 the distinguished physicist Helm-
holtz wrote a paper entitled “Theoretical Speculations
Concerning Dirigible Balloons.” For tHe benefit of
aeronautical inventors we publish in the SUPPLEMENT
a translation of this paper.
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Magnesium is now being employed to some extent
as a deoxidizer in brass manufacture, having the ad-
vantage over phosphorus that an excess may be used
without harm, and, indeed, may improve the quality
of the brass. Magnesium is a metal which belongs
to the same family as zinc. Ordinarily the addition
of 0.05 per cent of magnesium to the brass is sufficient
for deoxidizimg purposes.
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@ orrespondence.

GENERAL FORMULA FOR COMBINATIONS OF NUMBERS.
To the Editor of the SCIENTIFIC AMERICAN:

I was much interested in Dr. J. G. Bland’s letter in
the issue of February 13th, as I had made ‘some
researches in a similar direction. I was seeking com-
binations of numbers that would bring any finite re-
sults in problems illustrating Euclid’s proposition No.
47, Book I. ’

In the (Boston) Journal of Education of September
5th, 1907, and April 2nd, 1908, appeared communica-
tions from me bearing on this.

I would now submit an equation in harmony with
which must- be all problems, which secure finite re-
sults, illustrating this proposition:

wr+ [1@-0]-[@+2)]

FRANK JEROME, SR.

Boston, Mass.
——— e r—

ACCURACY IN SCIENTIFIC DICTION.
To the Editor of the SCIENTIFIC AMERICAN:

Prof.'S. Al}Mitchell’s article in the ScCIENTIFIC AMER-
1cANof  February : 6th -contains a number of inaccu-
racies that should not pass unnoticed.

 First, the extremely loose “way in which .the terms
“temperature” and “heat quantity” are used is to be
deprecated. It should-be remembered that the ther-
mometer measures temperatures, and that such terms
as “degrees of heat” have no meaning, )

In explaining the action of the thermopile 'Prof.
Mitchell says: “When heat strikes a thermopile it
alters the resistance offered to an electrical current
passing through it, and this change of resistance is
measured by the galvanometer.” The most elementary
text-book shows that the action of the thermopile is
nothing of the sort.

Further on we find: “Where the strength of the
solar heat is the large number 10,000,000 that of the
moon (i. e., refiected solar radiation) is only 12; or
in other words the sun shines with an intensity 800,000
times that of the moon.” It would be pleasing to
learn what justification there may be for the term
“strength” as applied to solar heat. This -sentence,
however, commits the graver fault of treating two
distinct propositions as identical. It may be that the
sun shines with an intensity 800,000 times that of the
moon, the comparison being made with the photo-
meter, but when the total radiations of the two bodies
are compared the ratio is about 180,000 to 1, and the
latter is the ratio here involved, as nearly as 1 can
make out.

What is meant by the “intensity of the corona at
1.5 millimeters from the sun’s limb,” etc.? We may
guess that Prof. Mitchell means the rate of radiation
of the corona at the above-mentioned distance from
the edge of the solar image (size not specified) given
by his particular apparatus, but as the language
stands it really means nothing at all. It is an ex-
tremely dangerous practice to use scientific terms in
other than their exact and accepted signification.

. C. C. HUTCHINS.
Bowdoin College, Brunswick, Me.
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FROM THE TRACK-WALKER'S STANDPOINT.

To the Editor of the SCIENTIFIC AMERICAN:

The unveiling of disagreeable facts sometimes helps
to needed reforms. In a late editorial you bore down
heavily on the antiquated railroad spike as out of
place in the modern American roadbed and track,
and only fit for a museum of railroad antiquities; at
the same time commending the general excellence of
the best modern American roadbed and track.

I venture the assertion that there is as little of
such bed and track in proportion to the whole as
there is of the best American highway.

The locomotive is said to be the most perfect and

" useful or satisfactory machine that man has made,

and the ordinary wheeled vehicle, to say nothing of
the automobile, has also reached a high state of per-
fection. Yet they both run upon roads that in general
are full of defects.

In all the controversy between the railroads and
the railmakers over .the weakness and imperfections
of the rail, the railmen have always acted upon the
defensive, whereas they might well, and with perfect
safety, have carried the war into the camp of the
enemy. ' Rails are sometimes defective, it is true, but
the treatment they receive, and the abnormal strains
to- which they are subjected and in the main endure
without injury, entitle them to ‘be called one of the
vei'y best products of the American manufacturer.

The rail as delivered to the consumer is a straight
piece of steel, and is intended-to lie fiat, with more
or less rigid connections, upon a comparatively un-
yielding surface. It is actually placed upon a bed
almost as yielding in proportion as the packed’ soil
of the ordinary. highway yields to the carriage wheel.
In most cases it very soon assumes -a bent condition,
usually lowest at the joints, and in many cases very
much depressed, so that in looking along the line
from a little above its level, it seems to be made up
of ‘arcs of circles. These are short in perspective,
and so they are in the rapid transit of heavy wheels
over them, making the shock of impact very abrupt.
Moreover, they do not lie still, but a wave of depres-
gion passes along them as the wheel advances. In
a short time, as you say, the vertical motiom has
loosened the spikes, and the depression at the joints
increases. How hard it is to make a level joint ap-
pears from the fact that on many bridges and trestles
where the foundation is timber and not soil, this
joint depression is plainly to be seen.

In the electric traction experiments at Berlin, it
was found that high speed was so destructive to the
track, that an entirely new system of road building
had to be devised. It may come to this for the use
of our fast and heavy locomotives before safety can
be assured. The imperfections mentioned would sel-
dom be noted by the unpractised eye from the level
of the car, but from the level of the trucks they are
only too apparent.
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I have repeatedly watched the great depression at
the rail joints from the passing of locomotives on
good track and away from stations. In one instance,
five heavy mountain engines coupled together passed
me between stations on a road accounted one of the
best. The rails not only bent deeply at the joints,

but the ties away from the joints seemed to move -

freely up and down in the ballast. The ballasting,
though apparently of the best, was too coarse, so that
it did not hug the ties, and a large proportion of the
spikes did not bind the rails to the ties. Though the
curves were short here, and the grades heavy, there
was no lateral bracing of the rails to insure their
standing up, and 1 was told that accidents on this
part of the line were of frequent occurrence. And
here was in use a heavy, wide, tie plate, which prac-
tically covered the full width of the ties, whereas
the ordinary tie plate, as I have seen it, is so narrow
as to afford but little more bearing than the rail
itself. Section men say that the short life of the tie
is owing not so much to decay as to the cutting occa-
sioned by the pounding of the wheels. How neces-
sary, then, to employ a tie plate with a wide bearing
on the tie.

On at least one great transcontinental line, the tie
.plate, so essential in preventing lateral movement
also, is conspicuous by its absence; and this line
boasts some of the heaviest locomotives in use. I
noted also along this line piles of ties just removed
and awaiting the torch, which seemed to be but masses
of splinters and decay, so long had they been kept in
the ground.

On another line I saw one place where the shattered
ties, four or five together, afforded but little support
for six or eight feet of rail. And no doubt it is in
such places as this that the rails spread, as certainly
there is little to hinder. One fast train which I failed
to catch, I was later interested in learning, was
ditched while running at good speed on straight track,
by spreading rails.

No doubt individual pieces of track show care, or
the want of it, on the part of the section boss, but
the lack of tie plates, and of lateral bracing on curves,
indicate a defective system.

I saw two rails, opposites, in which only two spikes
at each end of the rail were driven home, the sec-
tion men evidently having been called off to other
work. All the rest were started only, and stood from
one to three or four inches above the rail base. This
condition- lasted for forty-eight hours on a main line
where there was an average of a train an hour, many
of them fast and heavy express trains. It was invita-
tion to disaster, and yet had a derailment and wreck
occurred, who even of the officials would have sus-
pected the cause?

On one electric line I watched for many miles a new
curve. The usual joint depression was marked, but
in addition the rails were spread at the joints, where
they were highly polished by the pounding. of the
wheels, while on the apex of the curve the wear
showed only on the inner half of the rail face. . While
high speed was made on this road, its roughness ap-
peared from the fact that it was difficult to keep one’s
seat without bracing the feet. The rails were com-
paratively light, and more readily responsive .to. the
inequalities of the roadbed. ‘ )

I think these observations go to show. not. only the
remarkable endurance of the American rail, but. the
need of a better bed for it to lie on, not only for its
own life, but for that of the traveler.

Chicago, Ill. GEORGE S. PAINE.
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THE LOCUST TREE: AN IMPORTANT FIELD- FOR
INVESTIGATION.

To the Editor of the SCIENTIFIC AMERICAN:

The locust is one of the most valuable trees grow-
ing in the United States. In common speech we. have
the black, yellow, and honey locust. The botanists
recognize the false acacia, or Robina pseudacacia,. and
the R. Lispida. The wood has a strength, as great as
or greater than any of our native woods. Its only
rival in common use is the hickory. The latter, how-
ever, is not nearly as strong. Hickory has the one ad-
vantage of being much more elastic. The locust resists
crushing in experiment to the extent of 9,800 pounds,
and its tensile strength is put at 18,000 pounds per
square inch. The wood is almost insensible to decay,
and lasts under water like white pine, which is in that
position indestructible. Its great ténsile strength and
durability caused its universal use for treenails in
wooden ships. No other wood ever took its ‘place for
this purpose.

The - insensibility of the wood to decay. appears- to
be due to some form of pitch or waterproof varnish
within .the wood. It seems to the casual observer that
there was some chemical combination with the cellu-
lose itself, which rendered it immune.from the action
of water. Even a locust post seems perfectly indiffer-
ent to decay at the surface of the ground.

‘Since. the cellulose of the locust seems not. to be
different from that of other trees, the importance of a
chemical investigation, which shall discover the secret

of its remarkable and valuable characteristics, can at-

once- . be seen. - The discovery of some means of con-
verting ordlnary cellulose into a compound having the
same propertles as that of the locust would be simply
invaluable in the arts. If merely a method of impart-
ing its. waterproof qualities to the. cellulose of. the
spruce for example, could be discovered, it would re-
sult in the creation of a new and glgantlc mdustry,
perhaps several.

‘An investigation of this subject opens a wide.field
ta the young man. Its 1mportance and value can harg-
ly be overestimated:

: It will be interesting to note the fact that the finest,
strongest and most desirable jocust. timber in..the
United States is said to be found on Long Island. It
is also said that the tree grows more rapidly there than
anywhere in the country. From the so-called annual
rings, it appears to be one of our most rapidly-growing
trees. Owing to the extreme hardness of the timber,
it does not promise to be a favorite with lumbermen.
It is somewhat surprising that the Jocust is not more
frequently recommended for railroad plantations.

B.
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WHAT IS THE SELDEN PATENT?
BY CHARLES B. HAYWOOD.

Although manufacturers’ organizations, formed as the
result of differences of opinion concerning its validity,
have done a great deal to spread knowledge concerning
it and have greatly emphasized its importance, much
confusion exists in the public mind as to just what the
so-called Selden patent is. Exactly what its claims
cover is something of which even the majority of well-
informed motorists have but the haziest conception.

Probably the one thing that is generally known regard-

ing what bids fair to make for jitself a niche in Ameri-
can patent hlstory, as lastmg as that of the Bell tele-
phone, or McCormick reaper litlgatlon is that there
are a certam number, of manufacturers who acknowl-
edge the validity of the Selden patent and pay royal-
ties under license; likewise that there are others who
refuse to part with even the small percentage of their
profits now , demanded _as. tribute. ~Originally the
royalty paid. by the licensees. to. the owners of the
patent was 1.25 per cent. A reduction to 1 per cent
was afterward made by the owners of the patent, vol-
untarily, as the volume of business increased. Subse-
quently, owing to the refusal of several of the licensees
to pay the royalties at the old rate to the receivers
of the Ejeetrieal-, Vehicle Company, the owners of the
patent, a petition, filed by the licensees, was granted
ty the Federal Court for a reduction in the amount of

royalty from 1 per cent to 0.8 of 1 per cent.

It is also generally known that the two trade organi-
zations in question have been formed for the mutual
protection of the interests of their members; one to
uphold the Selden patent, hold automobile shows, and
generally advance the welfare of its supporters by vari-
ous means, such as the maintenance of a laboratory,
an engineers’ department holding monthly meetings,
and the like; the other to fight the patent, its objects
otherwise being the same as the first, though it has not
developed them to the same extent as yet. These are
respectively the Association of Licensed Automobile
Manufacturers and the American Motor Car Manufac-
turers’ Association, generally known as the Licensed
Association and the Independents. Each holds an auto-
mobile show in New York annually. In Chicago, they
sink their differences for the time and exhibit together
simultaneously. This serves to sum up the extent of
general knowledge on the subject. It may be added
here that there are other manufacturers, of no small
importance, who acknowledge the standing of neither
association by holding aloof from both. Needless to
add, they pay no royalties.

The Selden patent was granted to George.B. Selden,
cf Rochester, N. Y., November 5th, 1895, and is known
in the United States Patent Office files as No. 549,160.
The. apphcatlon for patent rights was filed sixteen
years earlier, or on May 8th, 1879. ~The subject of the
patent is set forth by the applicant as an “Improved
Road ‘Engine,” while its chief advantages are stated as
“the elimination of the great weight of the. boiler,
engine, water, water tanks, the complicated apparatns
necessary to adapt the machine to the ronghness of the
roads which it must traverse, the necessity of a skilled
engineer to prevent accidents, and the unsightly appear-
ance of locomotives built on this plan.”

Parts of the specifications upon which the inventor
and the Licensed Association found their appeals to
the courts to sustain the basic nature of the Selden
patent, are as follows: “I have succeeded in over-
coming these difficulties by the construction of a road
locomotive propelled by a liquid hydrocarbon engine of
the compression type, of a design which permits it to
be operated in connection with the running gear
very largely reducing the weight of the machine in
proportion to the power produced, and which enable
me, while employing a most condensed form of fuel,
to produce a power road wagon, which, differs but
little in appearance from, and is not materially heavier
than the carriages.in common use, is capable of being
managed by persons of ordinary skill at a. minimum
of trouble and expense, and which possesses sufficient
power to overcome any ordinary 1nchnat10n Any form
of liquid hydrocarbon engine of the compression type
may. be employed in my improved. road locomotive.
As the general mode of constrnctlon and operatlon of

Jiquid hydrocarbon engines of - thls class are now well

known, it is conmd_ered unnecessary to further describe
them here. ' ) ’
. “The traction. wheels are attached. to. the. axle- by
clutches, splined on the driving shaft and held in mesh
by springs in order to permit of the wheels rotating
independently of each other to facilitate progress over
rough roads and-the turning of corners. These clutches
may. also be used for the purpose of disconnecting the
engines from the traction wheels. Friction or ball
cmtches may. be used for this purpose. Provision. is
made for backing my improved road engine by revers-
ing the motion of the driving wheels by a set of re-
versing, gears . a clutch is interposed between
the engine and the driving wheels so as to admit of
running the engine while the carriage is stationary.”

Selden accordingly made the following claim:

“The combination with a road locomotive, pro-
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vided with suitable running gear, including a propel-
ling wheel and steering mechanism, of a liquid hydro-
carbon gas engine of the compression type, comprising
one or more cylinders, a suitable liquid fuel receptacle,
a power shaft connected with and arranged to run
raster than the propelling wheel, an intermediate clutch
cr disconnecting device, and a suitable carriage body
adapted to the conveyance of persons or goods, sub-
stantially as described.”

It will be apparent from this that the patent granted
to.Selden accordingly covers every one of the funda-
mental essentials of the gasoline automobile of the
present day—the internal-combustion motor working
on a compression cycle, a clutch- or means of discon-
necting the road wheels from the engine, the latter
being designed to run much faster than the road
wheels, and a means of reversing by a gear train. The
differential principle of driving the wheels was also
involved, but this has no bearing on the patent. Evi-
dently, if Selden’s claims can be substantiated, they
are basic, and enormous royalties may be collected.
It all hinges upon whether or net Selden was antici-
pated by other investigators in the same field, or as the
legal phraseology of the Patent Office has it, whether
there is anything in the “prior art,” which would
render his claims to originality entirely unfounded.

Apparently, this is rather a simple question and it
has been settled times without number, both pro and
con, by automobile enthusiasts, who are willing to pass
unequivocal judgment in accordance with their own
views Without the slightest hesitation. Thus far, how-
ever, it has consumed nine years of litigation, almost
half a million dollars, and 60,000 folios of testimony
to provide the courts with something upon which to
Lase a decision, and this has yet to be rendered. The
life of the Selden patent comes to an end, November
5th, 1912, and there-is at least a doubt as to whether
the question of its validity will be finally settled be-
fore it legally expires. It has been considered in auto-
mobile circles that this is somewhat of an exception-
ally long-drawn-out instance of patent litigation, but
the telephone, reaper and binder, and the sewing ma-
chine furnish parallel cases that greatly exceed it,
these landmarks in our patent history having been in
the courts throughout practically the entire terms of
their legal existence of seventeen years.

As early as 1899, George Day, then president of the
KElectric Vehicle Company, became convinced- of the
value of the Selden claims, and his company accord-
ingly acquired a controlling interest in the patent.
The company in question, which is now operating in
the hands of a receiver, was then making gasoline as
well as electric. vghlcles and in 1900 it undertook -the
task, of enforcing its. right by bringing an action
against the Buffalo Gasoline Motor Company, and the
Automobile Fore Carriage Company (it was always
Selden’s idea.to drive the forward wheels) as in-
fringers. Half a year later, anothef action was insti-
tuted against. the Winton Motor Carriage Company,
which was one of the first concerns in this country
to market gasoline-driven vehicles on any scale. About
two and a half years then passed without any develop-
ments of note, and then George Day, having resigned
as an official of the Electric Vehicle Company, under-
took the organization of the Association of Licensed
Automobile Manufacturers. It was on March 10th, 1903,
that the association came into existence with ten
American manufacturers of automobiles as charter
members. The litigation against the Buffalo and Win-
ton concerns was then amicably terminated by the
cdefendants agreeing to become members of the asso-
ciation and to pay royalties. A number of minor
actions in the shape of petitions to the federal courts
to enjoin the use of imported vehicles were brought
against 1nd1v1duals and 1mport1ng companies about the
same time, with varying results. . One or two were
allowed to. go. by default through the defendant’s fail-
ure to.appear and contest. the case, and mJunctlons
obtained under such circumstances were explmted as
evidence. of. the. validity of the patent, Judge-Hough
of. the. United- States. Circuit Court for the, Southern
District of New York, denying an application to. punish
for contempt of court the violation of one of the injunc-
tlons ohtamed‘ by default, stating emphatically, that
the. patent could not be established by injunction. As
a whole, the result of these actions was not any great
gain or loss to either side.

About six months. after the actions. against the first
infringers to be proceeded against had- been ended by
their capitulation, the Ford Motor Company. was organ-
ized in Detroit. . One of the most important clauses in
the articles of agreement of the Association of Licensed
Automobile Manufacturers is. to. ‘the effect. that only
firms which were actually engaged in the manufacture
of automobiles on or before -the date of its organization
(it is not an incorporated body) were eligible to mem-
bership, and. as the industry was hardly in its first
swaddling clothes in the early part of 1903, it will be
apparent that many important companies entering the
field later were barred, willy-nilly. A notable instance
of this was found in the organization of the Selden
Motor Car Company in 1907, the inventor being com-
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pelled to acquire an outstanding licemse under his own
patent before he would be permitted to manufacture
automobiles. This was accomplished by the acquire-
ment of the license of the Buffalo Gasoline Motor Com-
pany, which relinquished its membership and gave
up the manufacture of automobile motors, devoting its
efforts entirely to the building of marine motors. As
the number of licenses in the market was governed
entirely by the failure or retirement of existing con-
cerns, it will be evident that there was no alternative
to companies starting at a later date, than to' cast
their lot with the Independents, whether they actually
joined that organization or not. The American Motor
Car Manufacturers’ Association did not come into ex-
istence for some time afterward (February, 1905),
and, due to poor management, did not make its infiu-
ence felt at first.

Whether it had been possible to obtain a license or
not would not have infiuenced Henry Ford, as he was
determined to fight the Selden claims and has done so
steadily for the past six years.
the action of the Electric- Vehicle Company vs. the
Ford Motor Company developed into a test case. Dur-
ing that period no stone has been left unturned to pro-
cure evidence of imventions antedating Selden. It is
said that the claim of the combination of a hydro-
carbon motor with a running gear and a device for
disconnecting the engine from the running wheels is
not tenable as such, whether as a basic claim or other-

wise, and the upholders of the patent have accordingly.

founded their appeals to validity upon limitations con-
cerning the type of engine to be employed. To prove
these contentions, expert witnesses have been brought
from abroad, a notable instance being that of Dugald
Clerk, the well-known English authority on the inter-
nal-combustion motor, who spent several months here
giving testimony for the owners of the patent. Every
possible record having the slightest bearing upon the
matter during the past century has been investigated,
and in this way a mass of testimony, the taking of
which was only concluded a month or so ago, has beem
accumulated.

'+ Considerable misconception exists as to the vehicles
which have been built under the Selden patent, one of

From the very first,
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the chief contentions of the defendants in the test case
being that a vehicle built to conform to the patent
specifications would be utterly impracticable. The car
shown in the accompanying photograph and bearing
the date 1877 will be seen to resemble the vehicle of

¢ Hartford ” Selden ear built in 1905,
Note the control wheel. The exhaust is ahead of the car,

the patent drawings, though, as a matter of fact, it
did not come into existence until the latter part of
1905, or the early part of 1906, and it is claimed to
differ materially from the original specifications in that
electric ignition has been substituted for the origi-
nal device described. What is known as the “Hart-
ford” car, which was built a little earlier than the
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“1877” model by the Electric Vehicle Company at Hart-
ford, is also shown by the photographs. 1n this engine
the nature of the cycle differs materially from that of
the patent, the motor being of the constant-pressure
type, and also having electric ignition. It was tried
out at the old Guttenberg track a few years ago, but it
did not make as good a showing as the other car has
im its various trials upon the New York streets, some
of these events being illustrated by the accompanying
photographs.

In the course of hunting up old records, an unusual
number of instances that the respondents in the test
case claim to antedate Selden have been found. Some
of these go back as far as 1828, and it would require
a volume of no mean dimensions simply to attempt to
catalogue them all. The actual application of the auto-
mobile has really come about within a very few years,
but it will be apparent from this that it is the develop-
ment of a great many years of experimenting. Some
of those cited as having antedated Selden in more
ways than one, are Becquar, 1828; Lenoir, 1861; Carré,
1865; Menn, 1877, and a great number of others on the
Continent. In this country, Brayton actually applied
cne of his constant-pressure type of gas engines to a
street car in 1873, and to an omnibus five years later,
though in neither case did these applications come into
commercial use. .

All this testimony is naturally merely supplementary
to the contentions of the respondents that the machines
built a few years ago by the upholders of the patent,
in order to show that the latter was workable, are in
reality not in conformity with the specifications of the
patent, and that a machine built strictly in accordance
with what it sets forth would be utterly impracticable.
Both of the motors built to serve as exhibits in the
case work on what is technically known as the two-
part cycle, or more generally as the two-cycle, in that
the cylinder fires a charge once in every revolution.
The patent drawings show a type of engine having a
differential piston, the small end acting as an air
pump and maintaining pressure in a special air tank,
while the liquid fuel is sprayed into the air rushing
into the cylinder through the inlet valve, a small oil
pump being employed for this purpose. One of the

The %1877 Selden car built about 1905.

Standing at the curb is the car built by Henrtyeg‘ord as an exhibit in the suit, It is equipped with a eonatant‘ﬁressure engine
d about 1865 and which is the large copper tank shown at the side.

and carbureter which was inven:

Front view of the ¢« 1877 Selden automobile.
‘The car has been built as nearly as ;ﬁlsslble to conform with the specifications of the

Selden patent, e patent will expire in 1912,

Tt D oty ey Mo ¢

0il pump for fuel feed at right. ‘fhe bell month extending downward is the exhaust.
AUTOMORBILES CONSTRUCTED ACCORDING TO THE

Friction clutch, reducing gears, and hub clutch.
SELDEN PATENT.
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contentions of those who are trying to have the patent
declared invalid is that such an arrangement of feeding
air and fue] could never be practical on a vehicle, re-
gardless of the smoothness of the roads.

To sum up, the situation with regard to the Selden
patent at the present moment is about as follows: All
the testimony to be presented by both of the litigants
bas been heard, the last having been taken early in
January of the present year., This huge mass of matter,
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to attempt to move the wire away, or drag the victim
out of contact with it, but by taking a coat by the
sleeves and twisting it into a rope, as shown in one
of the illustrations, two men on either side of the
wire may lift it safely with the improvised rope. This
experiment was tried even with a damp coat, and
high-tension conductors were lifted -without the op-
erators’ feeling the slightest shock. In case of a victim
falling across a live rail, he may be removed either by
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rent line. These experiments then show that a fireman
need have little fear of injury to himself when oper-
ating in the vicinity of high-tension circuits. The ex-
periment of using salt water in the hose line was not
tried. No doubt, as salt water is a far better conductor
than fresh water, the firemen might have found it
quite hazardous to use the hose so close to the high-
tension wires. Chemical extinguishers were found to
be very damgerous. A voltmeter was connected be-

The safest way of dragging a man off a live rail.

comprising many thousand typewritten folio sheets,
will be printed as the record of the case, and if the
thirty-odd cases that are on the Circuit Court calendar
‘in New York for its spring sessions can be disposed of
in time, the Selden case will come up for trial in May
next, this consisting principally of an oral argument
of the merits, pro and con, by counsel for each side.
Regardless of which party the court’s decision favors,
it is a foregone conclusion that there will be an appeal.
That will mean the lppse of about another year, before
the matter again comes before the court, this time the
Circuit Court of Appeals. Then some time will elapse
before a decision is rendered, so that it will probably be
1911 before there is anything deflnite to record. A
few of the customary delays will easily bring this up
to the date of expiration in 1912.
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FIRST AID TO THOSE INJURED BY ELECTRICITY.

The increasing use of electricity on our large rail-
road systems, and the danger it offers to employees,
have aroused officials to the importance of instructing
their men how to act in case of accident. It frequently
happens that a man who receives a shock is allowed
to suffer from lack of proper immediate treatment,
owing to the inherent dread of electricity among all
thgse who are not familiar with the handling of
electric circuits. Again, the victim may rgceive a
severe shock and may appear to be dead when he is

8Seizing the twisted end of his coat and dragging him
off, or by using a wooden pole; as dry wood is a very
good non-conductor.

At the meeting in Altoona, a new type of pliers was
tried out, and found to be just the thing for cutting
live wires. The pliers were provided with wooden
handles, so that the hand did not come in contact with
any of the metal parts. The handles were boiled in
paraffine, rendering them such good insulators that
they withstood a pressure of 8,000 volts. With these
pliers a line carrying 2,300 volts was repeatedly cut
by a man standing on the ground, without his experi-
encing' any unpleasant shock.

A very interesting series of experiments was under-
taken, to determine what measure of danger there
would be to a fireman who was obliged to direct a
stream of water against a live wire. For this purpose
several circuits were provided, one a 525-volt direct-
current circuit. One side of this circuit was grounded,
and a %:-inch siream of water was played against the
other side. A .voltmeter placed between the hose
nozzle and the ground showed a potential of 20 volts
when the nozzle was held at a distance of -7 feet b
inches from the wire. At 3 feet 714 inches the poten-
tial was 60 volts, and at 2 feet' 2 inches 70 volts, while
at 714 inches it amounted to 210 volts. This showed
that the firemen need not fear to operate the hose at
o distance of 3 or 4 feet from the wire, and if stand-

Using a coat as a rope to lift a live wire.

tween the ground and\an extinguisher, and a stream
from the latter played on a line carrying 2,500 volts.
At a distance of 9 inches from the line, the voltmeter
showed a reading of 1,500 volts. This is a very im-
portant matter to bring to the attention of the public,
for the reason that passenger trains are usually
equipped with chemical extinguishers, and in case of
a wreck on an electrified line, serious consequences
might result from the promiscuous use of these ex-
tinguishers.
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Official Meteorological Summary, New York, N. Y.,
February, 1909,

Atmospheric pressure: Highest, 30.41; lowest, 29.24;
mean, 29.95. Temperature: Highest, 58; date, 10th;
lowest, 5; date, 1st; mean of wa.x;‘ﬁlest day, 47; date,
24th; cooiest day, 12; date, 1st; mean of maximum for
the month, 43.7; mean of minimum, 30.9; absolute
mean, 37.3; normal, 30.7; excess compared with mean
of 39 years, 6.6. Warmest mean temperature of Feb-
ruary, 40, in 1890. Coldest mean, 23, in 1875 and 1885.
Absolute maximum and minimum for this month for
39 years, 69 and —6. Average daily excess since Janu-
ary 1, 45. Precipitation: 4.31; greatest in 24 hours,
1.56; date, 23rd and 24th; average of this month for
39 years, 3.80. Excess, 0.51. Accumulated excess since
January 1st, 0.08. Greatest February precipitation, 7.81,
in 1893; least, 0.82, in 1895. Snowfall, 1.4. Wind:

Prying a victim off a live rail with a wooden pole.

only stunned, and if properly worked over he may be
resuscitated.

Not long ago the Penmnsylvania Railroad assembled
at- Altoona, Pa., two hundred officials and employees
from the various sections of its system, and gave them
practical instructions in the various first-aid treat-
ments which would be applicable to those injured by
electricity. When-a man is injured by coming in con-
tact with a fallem live wire, it is a dangerous matter

FIRST AID TO THOSE INJURED BY ELECTRICITY.

ing on a ladder, they may hold the nozzle within a
few inches of the wire. The same experiment tried
with an alternating-current line of 2,050 volts pro-
duced no reading at all in the voltmeter when the noz-
zle was held within 314 and 61 feet of the line, and
the only effect noticeable was a slight static dis-
charge when the nozzle was touched with the hand.
A similar result was observed when playing the hose
at the same distances on a 4,100-volt alternating-cur-

Playing the hose on a highstension conductor.

Prevailing direction, west; total movement, 11,012
miles; average hourly velocity, 16.4 miles; maximum
velocity, 73 miles per hour. Weather: Clear days, 3;
partly cloudy, 11; cloudy, 14; on which 0.01 inch or
more of precipitation occurred, 12. Sleet, 9th, 23rd.
Fogs (dense), 15th, 16th, 24th. Mean temperature of
the past winter, 35.23; normal, 31.80. Precipitation of
the past winter, 10.85; normal, 10.94. Deficiency, 0.9,
Snowfall of the past winter, 16,
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PROGRESS OF THE 20,000-TON “ NORTH DAKOTA.”

The accompanying photograph, taken at the yards
of the Fore River Shipbuilding Company, shows the
advanced stage to which the construction of our first
battleship of the “Dreadnought” type, the “North Da-
kota,” has been carried. The point of view from off
the starboard quarter has been well chosen, for it
gives a striking impression of the unusual gun-power
of this great battleship. The total armament of ten
12-inch guns is mounted in five 2-gun turrets; two for-
ward on the forecastle deck, the guns of the after
turret ﬁx;lng above the roof of the forward turret, and
three on the main deck abaft of the after mast. - In our
photograph the pair of- 12-inch guns in the foremost
turret are to be seen swung over, to starboard - The
other turret is to be seen in course of assembllng upon
the dock in the. mlddle foreground This . view is in-
structive as showmg the plate framing of. the turret
before the roof and. the srde and front armor- have
been put in. place. In the 1mmed1ate foreground is
one of this turret’s 45- callber 12- 1nch guns To the
left of the breech of the, gun 11es one of ¢ the port
shields, which are mounted upon the guns w1th1n a.nd
close up to the port opening of the turret for the pur-
pose of preventlng the entrance-of shells. This shield
moves WJth the gun as it is elevated or depressed, and
Serves to close. the opening in whatever position the
gun may happen to be.

Of the three turrets which show up so conspicuously
on the after deck of the “North Dakota,” the first is
elevated sufficiently to enable it to fire dead. astern

Scientific American

and hence, the American system assures a greater all-
round efficiency for a given number of guns.

The series of triangular-headed vertical frames,
which are seen hanging along the side of the ‘“North
Dakota,” are the supports for the platforms from
which the carpenters are engaged in bolting on the
wooden backing for the side armor, a considerable
portion of which, traceable on the photograph by its
lighter shade, is already in place.

The “North Dakota” is a huge ship in every respect.
Her length over all, 518 feet 9 inches, is equal to that
of many ocean liners. Her beam of 85 feet 214 inches
is exceeded only by that of the “Lusitania” and “Mau-
retania ”. Her normal displacement is 20,000 tons and
her full load dlsplacement over 22,000 tons. She will
stow. 2,600 tons of coal in her bunkers, and her Curtis
turbines of 25, 000 horse-power are designed to drive
her at a contract speed of 21 knots, although on trial
she w1ll probably make over 22 knots. . In addition, to
her ma.m battery, of ten 12-inch guns, she will carry

v.fourteen 50-ca11ber 5-inch guns on the gun deck below.

The. protectlon will consist of a wide belt.of armor,

‘varymg in thickness from 10 to 12 inches in the lower

half of it, ‘and. from 10 to 8 inches in the upper. half.
As a protectlon against torpedo attack, her hull is
being built. with an unusually complete system of
underwater subdivision, which is so elaborate that no
single blow from the torpedo could sink her.

In respect to the speed with which she has been
built, the “North Dakota” will mark an era in the prog-
ress of our navy. Although her keel was laid as late
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4. All essays must be in the office of the SciENTIFIO
AMERICAN by April 1, 1909.

5. The Editor of the SciENTIFIC AMERICAN Wwill re-
tain the small sealed envelope containing the address
of the competitor and forward the essays to the Judges,
who will select the prize-winning. essay.

6. As soon as the Judges have agreed upon the
winning essay, they will notify the Editor, who will
open the envelope bearing the proper pseudonym and
containing the competitor’s true name. The com-
petitor will be notified by the Editor that -he has won
the prize, and his essay will be published in the.SciEn-
TIFIC AMERICAN.

. 1. . The Editor, reserves.the right to publish in the
columns of the ScmN'rmrc AMEBICAN or the ScmNm 1C
AMEBICAN SUPPLEMENT three or four of the  more
merltorlous essays, Whlch in the opinion of the judges
are’ worthy of honorable mentlon

Prof Henry B.. Mannlng, “of. Broyn. Umverslty, and
Prof..S. A.: Mxtchell of - Columbla Universny, will be
the judges.

Death of William:A. Austin,
‘William A. Austin, who constructed. one .of. the. first
steam carriages and steam bicycles, died, on March 8th

~at- Winthrop, Mass., at the age of 85. Desplte hlS ad-

vanced age, Mr. Austin kept up his interest in inven-
tions. to the last. At ‘the time of his death he was
improving. a ga,solme lamp which was shortly to have
been pla.ced upon the market. Mr. Austin built a steam
carriage at about the beginning of the civil war, and

.
e

THE “NORTH DAKOTA,” OUR FIRST “ DREADNOUGHT,” 80 PER CENT COMPLETED,

over the roofs of the two after turrets, so that if -the
“North Dakota” should be engaged in action w1th a
ship or ships astern of her, she could concentrate -the
two. guns in this turret and the two in the aftermost
turret upon the enemy.

All five turrets are located on the Jlongitudinal, cen-
ter line of the ship, and all ten guns can,be fired on
either broadside. This is one of the excellences, of
the “Dreadnought” design, and indeed the credit for
introducing the center line arrangement.is due.to our
own naval constructors, with whom it originated. The
arrangement affords. a distinct. advantage. over, the
Engligh system as used on the original “Dreadnought”
and all subsequent ships of her type; for, although they
also carry ten 12-inch gums, it is possible .to concen-
trate on each broadside only eight of these guns.
This limitation is due to the fact that two of the tur-
rets are placed, one on each beam, with the superstruc-
ture of the ship intervening between them; and, con-
sequently, on whichever side the ship is engaged, it
necessarily follows that the broadside or “wing” turret
of the opposite side is masked by the superstructure
and cannot for the time being be brought into action.
The English arrangement has the advantage that both
of the wing turrets can be fired directly ahead or
astern, which gives the ship a heavy end-on fire of six
12-inch guns, as against an end-fire of four 12-inch
for the “North Dakota.” It is unlikely, however, that
much fighting will be done from the end-on position.
Future engagements will be broadside to broadside;

as-December- 16th, 1907, she was launched -November
10th, 1908, and at the present time is nearly 80 per cent
completed. She will probably have her. trials durmg
the late summer or early autumn and, unless_some-
thing . unforeseen occurs, she will be completed several
months before the contract date of June 21st, 1910.

A $500 Prize for a Simple Explanation of the Fourth
Dlmenslcn.ﬂ

A friend of the SCIENTIFIC AMERICAN,.who-desires to
remain unknown, has.paid into the hands of the pub-
hshers the, sum of $500 which..is to be awarded as a
prlze for the.best.popular explanation of the Fourth
Dimension,. the object being to.set: forth in an essay
the meaning. of. the term so that the ordinary lay
reader can understand it.

Competitors for the prize must comply with the fol-
lowing conditions:

1. No essay must be longer than 2,500 words.

2. The essays must be written as simply, lucidly,
and non-technically as possible.

3. Each essay must be typewritten and identified
with a pseudonym. The essay must be inclosed in a
plain sealed envelope, bearing only the pseudonym.
With the essay should be sent a second plain sealed
envelope, also labeled with the pseudonym, and con-
taining the name and address of the competitor. Both
these envelopes should be sent to “Fourth Dimension
Editor, ScIENTIFIC AMERICAN, 361 Broadway, New
York, N. Y.”

exhibited .it throughout the country, rw1th considerable
proﬁt to himself. Later he built a steam bicycle of
phenomenal. spee_d.

O
-

Collier. ¢ Prometheus? Launched.

On December 5th the. collier.“Prometheus,” the first
great steel. vessel of the Unlted States navy. bu11t at a
navy yard on the Pacific. coast was launched at the
Mare Island navy yard, Cal. The structura.l materlal
for the “Prometheus” was recelved about the mlddle of
September, 1907, and work bega.n on 0ctober lst the
keel being.laid on October 18th T’he constructlon thus
occupied less. than fourteen months and the “Prome—
theus” is further advanced at the la.unchmg than has
been the, case. w1th any la.rge vessel built prev1ously
at a United States navy yard. Notwithstanding the
higher cost of material and labor on the Pacific coast,
she will be completed at a smaller cost than the sister
vessel that is being built at the New York navy yard.

el O —— G

An interesting series of experiments in wireless
telegraphy were made not long since between portable
stations which were installed one in the suburbs of
Paris and the second at Melun. The messages were
transmitted and also received with an antenna which
has a very moderate height, this being not more than
60 or 70 feet. The antenna is designed so that it
can be mounted within fifteen minutes by one or-
two men.
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A PORTABLE AUTOMOBILE HOUSE,
BY W. M. BENNETT.

It is the purpose of this article to show how to
build an automobile house which has the following
advantages: It is portable, as all sections and other
parts are held together with a minimum number of
bolts and screws. It requires no special skill with

FRONT VIEW OF THE AUTOMOBILE HOUSE.

tools. It is easily set up and taken apart. 1t is light
and sufficiently strong, and presents a neat and fin-
ished appearance.

The complete bill of materials for the house as
shown herewith costs $70. To this may be added
about $10 for paint. Because of its ready portability,
it may be set up by the lake shore or in the woods
and used as a summer coltage. It makes but one easy
wagon load for two horses. It has no masonry sup-
ports, and therefore does not revert to the owner of
the land on wihich it is placed, but it can be moved
whenever moving day comes. The open doorway
gives almost seven feet clearance, which is sufficient
to admit an auto with top up. It is large enough for
a small touring car with room to work all around it,
as well as for the storage of supplies. With a run-
about it gives room for shelves and a bench for a
convenient workroom at the end.

The frame is of hemlock, Fig. 1, and measures 15
feet 4 inches by 9 feet 6 inches by 7 feet 8 inches high.
Above the floors the frame consists of only four cor-
ner posts, the plate frame, two pairs of rafters, two

Gable
Panel
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tie-pieces—not shown—across from plate to plate at
the foot of the rafters, all of 2-inch by 3-inch hemlock
dressed, and four roof - boards, 7 inch by 4 inches.
The gable sections serve also as rafters. The sills are
held together at the corners by angle irons 6 inches
by 6 inches, 3/16 inch thick and 1 inch wide, fastened
with carriage bolts 34 inch by 214 inches, Fig. 3. These
should fit snugly in the sills, so that the square shoul-
ders will prevent turning, and the heads are counter-
sunk flush.

The floor joists rest on straps nailed to the side
sills, Fig. 4. Two of the joists, Fig. 2, are fastened
with lighter angle irons to prevent the sills springing
outward. The rest are held in place by small cleats.
Two mudsills, 2 inches by 3 inches, are laid under the
joists to stiffen them for the load of the machine.
These, as well as the whole frame, are blocked up and
rest upon boards or plank pieces about 8 inches by
12 inches crossed and laid up under the sills at dis-
tances of four or five feet. If these supports settle by
the action of frost, it is a simple matter to level up
by adding more.

The corner posts stand on the sills, to be fastened
later by corner boards, Figs. 3 and 5. The plate sticks
are halved together at the corners, a hole is bored
down through their ends into the top of the post, and
a 24-penny wire spike is pushed into it. The plates
are also held together by small angle irons at the cor-
ners. At this point the frame must be stayed up while
the side and roof sections are put in place.

The side panels, Fig. 6, are of matched Georgia pine
ceiling material, 7/16 inch thick, dressed and beaded
one side, cleated with 74-inch dressed pine on the out-
side as shown, and cleated with a strip of the 7/16-inch
material on the inside. They cover each 3 feet by 7
feet and are all interchangeable except that the corner
sections are slightly modified to slip under the corner
boards.

The window sections are made interchangeable with
the rest, and the position of the windows may be
varied to suit circumstances. The bevel on the cleats
and on base and eaves boards, Figs. 7 and 8, aids in
excluding the weather. The way in which the bat-
tens and cleats of the panels interlock to give tight-
ness and strength is apparent from details of Fig. 6.
Cleats, 2 inches by 7 inch, are fastened with 134-inch
package wire nails, clinched on the outside. The inside
cleat is fastened with 74-inch nails clinched inside. In
general, the nailing is done with nails just long enough,
so that the sharp points prick through slightly. 'The
nail is driven against an iron block, and is really bent
within the wood instead of forming a clinch visible
outside.

In the window panel the frame is slotted on the sides
to admit the battens. This panel_ is further stiffened
inside by a frame of 7%-inch stuff around the window
opening. The double casement windows are factory
made, sash 13-inch thick, and cost $1.50 per pair or
window. They are hung with parliament b}ltts—sep-
arable—swing inside, and shut against the outside
frame about 3% inch. The sill is beveled qutside of
foot of window sash, and a small square bead is run
on the 8ill for them to shut against. The windows are
rabbeted together with a simple L rabbet, and are
then fastened inside with small bar bolts top and
bottom. .

The .front gable section is framed of 7%-inch pine,
with the 7/16-inch siding nailed to it. The bottom
board of this frame overhangs the front plate 14
inches, and the matched stuff rests on top of the plate.
This leaves the lower 14 inch of the plate for the doors
to shut against. The gable window opening is framed

around with 7-inch
stuff outside, and
with 7/16-inch stuff
inside. The gable
'window gash are
home-made of 7%-
inch pine, and are
hinged with separ-
able butts to swing
up for ventilation
The .rear gable is '
slightly modified by
narrowing up the
bottom board and
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section edges to stiffen the joints between sections.
The floor serves to retain the rear panels on the sill,
but stops flush with the front face of front sill.

The front door is constructed of 7%-inch pine. The
top boards shut against the plate 14 inch, while the
bottom boards shut against the ends of the floor. The
matched stuff stands between the plate and the floor.

The roof sections have an overhang at the eaves
of about 9% inches, and the same overhang at the
gable ends. Ten sections cover 3 feet by 6 feet 4
inches each, and two sections cover 2 feet by 6 feet 4
inches. They have each three cleats of the same 7/16-
inch material, the bottom cleat being only one inch
wide. They are first cleated together (Fig. 9) with the
end of a strip of unbleached factory cloth under the
bottom cleat, which is nailed from the outside with all
nails well clinched. The cloth is smoothed loosely over
the section and cut off, and then the face of the section
is given one or two coats of white lead mixed thin with

A SIDE VIEW OF THE PORTABLE AUTOMOBILE HOUSE.

raw oil and turpentine. After this dries the cloth is
brought over, laid smooth without stretching, and-:
tacked thoroughly at top and sides. Then a batten
strip is nailed on at the left edge to cover the joint,
as in the side panels. Care must be taken not to
stretch the cloth, but to leave it as loose as possible
without actual wrinkles, as it will shrink in the sub-
sequent . painting. The finished panel must now be

 given repeated coats of good paint until the cloth is

filled and a glossy, weatherproof deck surface is
formed. On each slope of the roof two roof boards of
hard pine, 4 inches by 7% inch by 17 feet, are let into
and fiush with the rafters and gable sections and fas-
tened with long screws.

After the frame is up, the base boards and eaves

) boards are temporarily tacked in place; then the pan-

els are put in place from the inside, bottom end first;
then the base and eaves boards are permanently ad-
justed and fastened to sill and plate with long screws.
The corner boards.are set together with screws, and
then fastened in place with long screws into sill and
post and plate. The panels next the corner boards are
bolted to the corner boards at the middle cleat with
roundhead stove bolts, using washers. The roof sec-
tions are held in place by stove bolts through the
loose edge of the battens and the roof boards, and by
screws into the plate. The ridge boards, one 4 inches,
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the other 5 inches wide, are beveled and put together
with long wire nails. They are then put in place, and
pieces of the 7/16-inch siding, 2 feet 914 inches long,
are slipped under the ridge boards to level up between
the battens, and stove bolts are put through the ridge
board, understrip, and roof section., This fastening
adds much to the strength of the roof. Finish boards
of the 7/16-inch material should be cut and fitted at
the gable edge of the roof to give a neat appearance.
To stiffen the door opening, brace boards should be put
across inside from plate to post at the upper corners
of the opening.

In the work of erecting the building no fastenings
are to be used but bolts and screws, and to facilitate
the work, provide two bitstocks, one for a screwdrive
bit, the other for a proper size gimlet. After the house
is finished, it should have three coats of paint well
brushed into the grooves in the beading, etc. The in-
side of the doors should also be painted, since they
are frequently exposed to the weather.

The panels, and all parts requiring time in the mak-
ing, can be put together in a shop of limited space,
and given a coat of priming paint before erecting the
building. This coat should be of white lead and oil,
possibly shaded with lampblack ground in oil, and
thinned well with turpentine, so that it will strike into
the pitchy surface of Georgia pine.

The house shown has been in use for a year, and has
proved both tight and strong, in contradiction to the
critics of the plan, who thought it would do all sorts

Scientific American

Finish Boards.—Second quality pine, 7%
inch dressed and ripped, corner
boards, 2 5 inches by 14 feet, 2 6
inches by 14 feet; base and eaves,
2 7 inches by 16 feet, 2 3% inches by
16 feet; base and rear plate, 2 7
inches by 16 feet, 1 214 inches by

76 feet

Roof and Ridge Boards.—Georgia pine, 7%
inch dressed, 5 4 inches by 18 feet, 1
5 inches by 18 feet; window sills,
white pine dressed, 1 2 inches by 3%

inches by 7T-feet............cv0vvnen 44 feet

AN INTERESTING EXPERIMENT AND ITS EXPLANATION
BY ALFRED P. MORGAN.

Ordinarily, the precipitate produced by mixing two
chemicals in solution is formed more or less slowly.
But in the following experiment we have a case where
two different speeds of reaction are showm. The first
takes several seconds before it is complete, while the
second is quicker than a flash, - The experiment also
shows just when that action takes place.

When iodine is added to a starch solution, or wice
versa, the solution is colored blue. This is a well-
known test for either free iodine or starch.

Prepare a solution, A, of starch in water, and add
to it some sulphurous acid. Prepare a separate solu-
tion, B, of potassium iodate, and add to it a little
sulphuric acid. These last two substances form.potas-
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Side Panels
THE GABLE AND SIDE PANELS.

of undesirable things under the heat and rains of
summer. It is most essential that it be well painted
before the weather acts upon it, and that it be kept
well painted,
LUMBER BILL.
Side Panels and Roof Panels.—Matched
and beaded Georgia pine ceiling stuff,
7/16 inch by 214 inches by 14 feet.
Lengths to cover 700 square feet; add
14 for matching................... 875 square feet
Sills, Mudsills, and Joists.—Rough hem-
lock, 2 sticks 2 inches by 6 inches by
16 feet; 1 stick 2 inches by 6 inches
by 20 feet; 4 sticks 2 inches by 4
inches by 19 feet; 2 sticks 2 inches
by 3 inches by 16 feet..............
Upper Frame.—2 inches by 3 inches dress-
ed hemlock, posts, 2 sticks 14 feet;
rafters, 2 sticks 12 feet; plates, 2
sticks 16 feet; 2 sticks 20 feet (1 for
plate ties)..........cciiiiiiiiin.,
Floor.—Third quality pine flooring, match-
ed and dressed, 16 feet long, cover
180 square feet, add 14..............
Framing Boards.—Of same stuff, 8 4
inches by 14 feet, 2 8 inches by 16
feet; cleats, 26 214, inches by 3 feet;
next to doors, 1 8 inches by 16 feet;
joist supports, 2 2 inches by 14 feet.
approximate

119 feet

62 feet

225 feet

150 feet

sium sulphate and iodic acid, in accordamce with the
following reaction:
2KI10, + H,S0, = K,SO, + 2HIO,.
The iodic acid is the only constituent which plays any
part and need be considered im the experiment proper.
Pour A + B together quickly into a glass vessel and
watch it closely. In a few seconds the solution will
change like a flash to a deep blue. The explanation
and reactions are as follows:
HIO, + 3S0, + 3H,0 = HI + 3H,SO,
5HI 4+ HIO, = 5I 4+ 3H,0
S0, + 2H,0' + 1 = H,S0, + 2HI.

The iodic acid unites with the sulphurous acid to
form hydriodic acid and sulphuric acid. The iodic
acid then unites with some of the hydriodic acid and
forms iodine. But the iodine does not get a chance
for existence, because it is immediately taken up by
some of the sulphurous acid and formed into iodic
acid. This process keeps on as long as there is any
sulphurous acid present, and the solution remains
clear, for there is also no free iodine present. But
just as soom as the last molecule of sulphurous acid
disappears, the whole solutiom turns blue so quickly
that one looks twice before believing. The blue color
generally flashes in from 20 to 40 seconds, depending
upon the concentration and strength of the solutions.
‘With a little experimenting the solution may be made
to change in a predetermined time. It is a good idea
to use a small part of the solution, and time it before
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mixing the remainder. Care should be taken not to
use too much sulphurous acid.
HOME-MADE SPRING WINDER.
BY J. 0. BROUILLET.
Not long ago the writer was called upon to replace
a broken spring in a machine. It had to be done at
a moment’s notice, as the work could not be held up.

HOME-MADE SPRING WINDER,

The supply of springs was exhausted. The writer
was given a piece of No. 60 wire, but no one had
such a thing as a winder, so he was obliged to make
one, and had a spring within a half hour..
" In a junk pile was found a piece of soft steel, 4
x11%'x 1 inch wide, with a 14-inch hole in one end.
A 4rinch lag screw was placed in a brace, a pinhole
was drilled in the gimlet end of the screw, them put-
ting the screw through the hole in the steel, which
was held in a vise, the spring was easily wound.

This suggested the construction of the spring
winder illustrated herewith. A piece of soft steel,
4x114'x 114 inch, forms the body. A -inch shank,
fitted with a chuck taking from 0 to 14 inch, was
run through the hole at the top amd provided with
a crank handle.

An  assorted lot of lag screws serves for the open
springs, and rods are used for the close springs and
springs of oval or odd shapes.

DU S
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FORGING A MASTHEAD OR BOOM RING.
BY I. 6. BAYLEY,

On account of the severe strains to which the lugs
on a masthead are subjected, they and the rimg are
usually made from ome and the same piece of iron,
instead of the former being welded on after the ring
is made. The ring is made in two halves, the iron
heing cut sufficiently long to make two lugs, and go
bhalf way round the masthead or ends of maim or
jib boom. The comparative length of the iron is
given in Fig. 1. The diameter of the bands, of course,
varies, and the section of irom-used is in proportion.
The position of the lugs is marked out, and the bar
heated and bent into shape (Fig. 2), the ends being
shaped for welding, when the two halves are brought
together, to form the circle. The lugs are closed and
welded in the next heat (Fig. 3). Fig. 4 shows the
half band, a similar one being made in the same
manner. The holes for the wire ropes are counter-
sunk on both sides, and are made at thc roots of the
lugs, close up to the bands. They are flattened out
when being welded, their depth being a little more
than the depth of the band, to give more metal in
the direction of the pull.

To give a smooth surface on the inside of the band,
a piece of metal .called a “flsh” is welded in the
“gutters’” formed at the roots of the lugs. These
several details are shown in Fig. 5. - The two halves
are next welded, as shown in the completed band
(Fig. 6). The outside edges of the band, top and

PROGRESSIVE STEPS IN THE FORGING OF A MASTHEAD.

bottom, are rounded off, and all sharp corners on the
lugs removed, to prevent any accidental wear on the
ropes. The top of the mast or ends of the booms are
cut down to a shoulder, the thickness of the bands
in width, and the bands driven omn.
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RECENTLY PATENTED INVENTIONS.
Of Interest to Farmers,

HEATER FOR BROODERS.—J. C. NicH-
OLLS, Blue Mound, Ill. The invention refers
to poultry culture, and its object is to provide
a heater arranged to produce a proper heating
of the air supplied to the young, to cause
moistening of the heated air, and to allow con-
venient removal of the heater from the brooder,
whencver it is desired, for cleaning, repairing
or other purposes.

CULTIVATOR ATTACHMENT.—D. B.
BROWNING, Morrison, Okla. In operation the
fender is supported by the hanger arm, and
the runner is adjusted below the edge of the
blade to prevent earth thrown up frum cover-
ing the plants, yet permitting some earth to
be thrown toward the plants at the roots.
The runners prevent the fender being removed
by earth thrown up by the plow. A chain
acts to take the weight of the blade from the
runners, when turning or moving. The run-
ner permits the fender to follow ground ine-
qualities, so as to protect the plants, even
when they occupy a lower plane than that
traversed by the cultivator wheels.

Of General Interest.

NON-REFILLABLE BOTTLE.—M. FORsT,
New York, N. Y. The aim in this case is to
provide a new and improved non-refillable
bottle, which is simple in construction and
arranged to effectively prevent refilling of the
bottle with spurious liquids by unauthorized
parties, especially when the bottle is held in
a horizontal position.

HOSE CONNECTION FOR STEAM THAW-
POINTS.—J. R. MATHEWS, Fairbanks, Alaska.
The purpose in this invention is to provide
details of construction for connections, which
enables the attachment in a simple and secure
manner, of one end of a steam conducting
hose upon the body of a thaw-point into
frozen ground, that is to be thawed by steam
passing down through the thaw-point.

LENS-MOUNTING.—G. LOWENSTEIN, New
York, N. Y. The more particular purpose in
this case is to produce a lens so readily de-
tachable from the framework which normally
supports it and so readily attachable to the
same, that any person can instantly remove
the lens from the frame or replace it, the con-
struction, however, being such that when the
lens is upon the frame it is perfectly rigid
and free from lost motion.

FEED-DISTRIBUTER FOR VANNERS.—C.
P. WHITMORE, Salt Lake City, Utah. The
distributer is adapted to be disposed trans-
versely over the conveyer. Side rails are on
the distributer and a rear central member
with obliquely disposed members connects the
rear member with, the rails. Guide members
are provided at right angles to the rails, and
material is introduced behind the slot in the
rear guide member. Buffers direct the ma-
terial in front of the last named member,
there being rows of guide members in front
of the same, to distribute the material, which
flows to and through the feeder openings in
front.

MEANS FOR KEEPING ACCOUNTS.—A.
L. GrAYSON, Rutherfordton, N. C. The object
in this improvement is to provide means for
keeping accounts in banks and other institu-
tions and business houses, and arranged to
reduce the liability of clerical errors and mis-
takes to a minimum by providing movable
tapes, one for each customer’s account, the
tapes being adapted to receive thereon the
daily transactions.

SEAM-RIPPER.—T. F. FREEMAN, Dover,
Maine. The invention relates more particu-
larly to rippers such as combine a lap-board
and cutter, and are adapted to be used for
opening of letters, wrappers, seams of gar-
ments, and the like. The object is to provide
a device adapted to. be. adjusted across the
lap of the user, so that the cutter will be in
a convenient position for use, thus leaving both
hands of the operator free.

CEILING CONSTRUCTION.—P. ALLINIO,
San Pablo, Cal. The inventor’s object is to
eliminate the furring-strips and support the
lath directly from the concrete -constituting
the floor end at a distance therefrom. The
construction is thus rendered fire-proof, the
total thickness is reduced and the plaster may
be applied immediately after the wooden forms
are removed.

Hardware,

RAZOR-STROP.—M. KRrIsCHER, New York,
N. Y. This invention refers to improvements
in the means for securing the yoke which holds
the attaching ring to the ‘end of the strop.
The object is to provide means for use in
securing the ringholder to the strop, in such
a manner as to obviate the use of a bolt and
nut, as in the constructions at present in the
market.

JAR-OPENER.—M. C. DEARING, Haverhill,
Mass. In ‘this case the inventor provides a
device which can be arranged about the top
of a fruit jar or other receptacle, and which
has means whereby the cover of the jar may
be readily removed, without danger of injury
to the same or to the rubber washer on which
it rests.

Household Utilities,
KITCHEN-SINK COVER.—A. G. DEMAREST,
New York, N. Y. The more particular object

here is to produce a type of sink cover suitable
for use in the kitchen and provided with open-
ings of special form through which hot and
cold water may pass from the spigots, and
further provided with smaller openings for
facilitating the drainage of such water as
may be accidentally spilled upon the sink
cover.

COT FOR CHILDREN.—MuRrIEL M. S. BIN-
NEY, St. Clair, Elizabeth Bay, Sydney, New
South Wales, Australia. The purpose of the
invention is to provide what is called a col-
lapsible safety cot which shall be capable of
being folded up into a small compass when
not in use, and which when set up shall form
a rigid structure wherein a child may be left
without fear of his falling out or otherwise
coming to any harm.

COFFEE-URN.—O. A. NENNINGER, El Paso,
Texas. .The coffee may be extracted quickly

by causing boiling water to percolate through-

the ground berries supported above an inner
vessel for holding the extract. Means are
provided for passing the liquid repeatedly
through the mass, to increase the strength of
the extract. The fiow of the liquid in either
case is produced by steam generated in the
boiler or outer vessel, the pressure of which
can be controlled by means of a stop cock. °

Machines and Mechanical Devices.

WASHING-MACHINE.—J. W. SEIFERT, St.
Louis, Mo. The invention comprises a com-
bination with the body of the machine, and a
kettle supported therein, of a reticulated
closed drum, parallel levers in which the drum
is journaled, a shaft the ends of which extend
from the body, to serve as the pivots of the
levers, a sprocket wheel fixed on one of the
drum posts, another mounted loose on one of
the lever pivots and furnished with a rigid
handle socket, and a chain applied to and con-
taining the two sprocket wheels.

CASH REGISTER, INDICATOR, AND RE-
CORDER.—J. F. ParkEer, Kansas City, Mo.
The invention is an improvement in registers
in which are employed multiple receptacles
or money tills Jand a series of vertical banks
of keys bearing numbers and characters cor-
responding to others inscribed on registering
and printing wheels also slidable indicating
tablets that are all movable and adapted to
register and display or indicate and also print
the amount of a sale, the initial of the clerk,
and the character of the transaction. Mr.
Parker has made an improvement on the above
machine and the patent is on that class hav-
ing a series of movable keys which constitute
the primary means for operating, through the
medium of intermediate devices, the register-
ing, indicating, and recording mechanism
proper.

PEANUT-PICKING MACHINE.—F. F. FER-
GUSON, Murfreesboro, N. C. In operation the
vines are fed through a chute against a drum,
and are engaged by pins, and carried rear-
wardly between vibrating frames, and against
spring teeth. -The passage of vines beneath
the teeth, separates them from each other,
and removes a greater part of the nuts there-
from, the nuts falling through the drum onto
the carrier, which delivers them onto the
stemming device at the rear, the fan acting
to clean them from the leaves and broken
stems.

MOLD FOR CONCRETE-WALL CONSTRUC-
TION.—G. TAuBERT, Pittsfield, Mass. More
particularly this invention relates to means
for holding the mold sections in engagement
with the walls and for raising them step by
step as the wall is built up. It also involves
certain construction in collapsible cores to be
used in connection with the molds and co-
operating with the support of the mold sec-
tions to permit the removal of the latter.

WIRE-FENCE STRETCHER.—W. HOPPER,
Jefferson, Iowa. In this patent the invention
pertains to improvements in devices for
stretching wire fencing while the latter is
being secured to the fence posts, and relates
more particularly to the mechanism for en-
gaging with one of the posts and with a clamp
secured to the fence for stretching the latter.

CLAMP FOR WOVEN - WIRE - FENCE
STRETCHERS.—W. HoPPER, Jefferson, Iowa.
The invention relates more particularly to
stretchers of the type shown in Mr. Hopper’s
previous patent. The present invention re-
lates solely to the clamp, and tHis clamp may
be used in connection with any suitable ten-
sion mechanism.

AIR-SHIP.—F. L. Orgr, Omaha, Neb. In its
broad comprehension, the invention comprises
an aeroplane, a basket, car, or other similar
means affording carrying support; and means
consisting of a combustion chamber into which
gas, or other fluid may be charged and the
fluid charge be ignited, and the ignited charge
liberated through an exhaust opening into the
air, directly under the aeroplane. X

CLOCK AND COIN-FREED WINDING AP-
PARATUS.—A. G. P. WIINGAARD, ROmersgade
3, Copenhagen, Denmark. This invention is
designed to provide mechanism in combination
with a clock adapted to collect -definite .sums
of money at certain times, for instance, the
yremiums on an insurance policy payable in
daily or weekly rates, savings bank deposits,
and the like, thus doing away with the cost
of collecting these payments, which is often out
of all proportion with the amount collected.

SAW LEVELING AND STRETCHING MA-
CHINE.—N. L. BorTeEN, Opelousas, La. The

improvement is in ‘machines for use in remov-
ing lumps, kinks, ridges, etc., in saws, com-
monly known as “leveling,” preparatory to
stretching the saw in adjusting its ‘‘tensions,”
which is secured in machines as now generally
used by passing the saw longitudinally be-
tween rollers of equal width and thereby
stretching the saw equally -on both ‘surfaces.

.SAFETY ELEVATOR-CAGE.—C. H. STUR-
G1s, Granville, Il1l. The cage is provided with
dogs at its bottom, adapted to be thrown into
engagement with hooks hung in sets to swing
in channel irons in the shaft, a stud actuating
means to throw the dogs into engagement with
the hooks, over which it is adapted to slide
during upward movement of the cage, the
dogs locking with one set of hooks should the
cage start downward. At the upper part of
the shaft a trip throws the dogs inwardly and
free from the hooks, means holding the dogs
away from the hooks swung in the shaft.
Means permit the dogs to engage the hooks
should the cable break.

CONCRETE-BLOCK MACHINE.—E. P.
AUGER, Corinth, Miss. This machine makes
blocks of concrete for use in building of varil-
ous kinds, ‘employing concrete material. An
object of the invention is to provide a device
in which the block may be molded and then
by the use of a cam lever, the sides of the
mold can be loosened and let down vertically,
leaving the molded block upon tHe base from
which it can be readily removed.

BUNDLE-WIRING PINCERS.—J. PFEFFER,
Spokane, Wash. The invention is in the na-
ture of a machine to be used in fastening to-
gether by wire, bundles of small boards, such
for instance, as are used in making bozxes,
and for fastening together shingles into bun-
dles, and other similar uses, and it consists
in the construction and arrangement of a
pair of pincers for cutting and twisting the
wire about the bundle.

MACHINE FOR CASTING LEAD SEALS
AND THE LIKE.—N. S. FRIDERICHSEN, 44
Vester Folledvej, Copenhagen, Denmark. The
invention consists in the fact that the casting
molds for the seals together with their cores
are arranged in a disk rotatable between two
stationary disks, this rotatable disk during its
rotation receives the lead and automatically
cuts off the supply, the seals being ejected
from the molds after they have sufficiently
cooled.

Prime Movers and Their Accessories,

COOLING DEVICE FOR EXPLOSIVE EN-
GINES.—G. BRAUN, 93 Quai de Valmy, Paris,
France. The invention relates to means for
cooling the cylinders and valve boxes of ex-
plosion engines of all kinds, but more espe-
cially and with more advantages in the case
of the engines of agricultural and other loco-
mobile machines and automobile vehicles, and
has for its object to provide an efficient cool-
ing device for such engines.

STEAM-ACTUATED VALVE.— A. MEHL-
HORN, Dietrichsdorf, near Kiel, Germany. The
valve gear is for use for direct acting steam
pumps, of the kind in which at each end of
the pump piston stroke a piston valve is
shifted by moving parts of the pump until a
steam inlet is opened, whereupon the piston
valve is moved to the end of its stroke by
steam pressure alone.

EXPLOSION-TURBINE.—P. O. POULSON,
Brigham, Utah. The invention pertains to tur-
bines and gas engines, and the object is to
produce a turbine which will_be propelled by
exploding charges within the same. The gen-
eral purpose is to produce a prime mover
which will be efficient in operation and ex-
tremely simple in construction.

Railways and Their Accessories.

METAL RAILWAY-TIE.—J. R. ROBINSON
and J. F. SUGRUE, Ennis, Texas. The inven-
tion relates to improvements in ties constructed
from one piece of metal and provided with
integral clamps for the rails. It provides for
the cheapest construction of such a tie, with-
out the sacrifice of strength, and to render
the tie more or less yielding between the rails,
the material cut away in the side flanges to
accomplish such a result, being utilized as
stays or braces.

Pertaining to Vehlclqs.
CARBURETER.—P. BERTRAND, New York,

N. Y, and J. GoOUBILLON, Vaulx en Velin,
France. The aim of the invention is to pro-

duce a device which will operate to -produce.

a thorough evaporation of. the gasoline or
other fuel in large quantities, and which will
afford means for nicely regulating the.vapori-
zation of the gasoline and the proportion of
gas and air which passes from the carbureter
to the engine.

PROTECTIVE DEVICE FOR . RUBBER
TIRES.—H. W. Harping, New York, N. Y.
One purpose of the inventor is to provide a
chain or series of chains especially constructéd
for introduction into pneumatic tires to pro-
tect the area of the tire most liable to punc-
ture, the chains being so -constructed and
placed that their radial line from the center
of the tire within the protected area will pass
through at least one thickness of the metal
used in the construction of the chains.

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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i/Notes &
and Quer:zes.

Full hints to correspondents were pri.nted at

the head of this column in the issue of March
13th or will be sent by mail on request.

(12021) A. T. G. A. writes: In your
issue of October 3rd, 1908, F. B., No. 10867,
asks why the days and nights are not equal
on the days the sun crosses the celestial
equator. I have for many years been im-
pressed with the care, patience, and directness
of your answers to the many inquiries. It has
been the most interesting column of the paper
to me. In this. one particular case, however,
may I suggest you do not include the main
reason for the discrepancy. In some almanacs
the time of sunrise and sunset is computed
for the instant the first glimpse (or the last)
of the sun’s disk would be seen on the true
horizon. Allowance is made for the semi-
diameter of the sun and for the refraction of
the atmosphere. This would cause the sun to
appear a few minutes earlier in the morning
and to be seen a few minutes longer in the
evening, making the day (sometimes) 8 or :9
minutes longer than it would otherwise be.
When this- happens during the time of length-
ening days (as in March) it would cause the
equal -days and nights to come earlier, and to
come later in September. The matter of semi-
diameter and refraction is- not taken into
account by all almanac computers, some giving
the moment when the center of the sun would
be on the horizon if there were no atmosphere.
In such almanacs the equal days and nights
come exactly on the days of spring and
autumnal equinox, but it is only theoretically
so. The equation of time would have the
effect only of transferring the time of both
sunrise and sunset earlier or later, as the
case might be, and so would have no effect
upon the length of the time of daylight. There
would of course be a slight effect due to the
change in the equation of time between sun-
rise and sunset, but that would scarcely
amount to as much as one minute. Pardon my
“butting in” in this matter. My appreciation
of the uniform accuracy of your answers in
all other cases causes me to feel you will un-
derstand the spirit in which this correction
ds sent. A. We appreciate the spirit as well
as the substance of the above correction or
addition to our former reply.

(12022) W. B. asks: Will you please
say through your Notes and Queries columns
in which direction with regard to the wind
does an ice boat sail fastest? Some say that
sailing direct across the wind is best, others
assert that sailing slightly into the wind is
better for fast sailing, while others believe in
sailing slightly before the wind. Can it be
scientifically demonstrated apart from actual
experiment which of these is correct? A. Un-
doubtedly an ice yacht sails faster across or
into the wind than before the wind. It has
been conclusively proved by tests over meas-
ured courses and accurate measurement of
the wind that ice yachts have sailed much
faster than the wind. The angle to the wind
at which ice boats will sail fastest depends
upon the individual design of the boats; some
may sail faster into the wind, but it is prob-
able that the majority would make their best
speeds at about 90 deg., i. e., with the wind
dead abeam or nearly so.

(12023) J. M. asks:
How is it manufactured? Why is it always
called ‘Portland” cement? A. “Portland”
cement was originally so called from its re-
semblance when set in artificial stone to Port-
land stone from the celebrated quarries of that
name on an island off the coast of Dorset in
England. It is made by calcining at nearly
white heat an artificial mixture of carbonate
of lime and clay in certain proportions and
grinding to powder the clinker so formed. All
cements are not called “Portland,” that name
being used in its present sense to distinguish
cements which are made of an artificial mix-
ture, from cements of similar properties made
in 'a similar manner from single natural rocks
without admixture. The latter are generally
called ‘““‘Rosendale” (from the name of the
place where they were first made) or “natural”
cements.

(12024) R. S. P. asks: I will thank
you to inform me whether salt will destroy
(disintegrate) a cement sidewalk? If it does,
what is the chemical combination? A. The
theory of action of salt water upon cement is
not fully understood, some cement structures
exposed to the worst conditions having given
most satisfactory results, while others under
more favorable conditions have failed in a
greater or less degree. The chemical action
involved is generally agreed to be as follows:
When the cement contains. a high percentage
of lime, all of the latter is not engaged in
stable compounds, and when exposed to sea
water, the sulphate of magnesia in the latter
combines with the lime, forming calcic sul-
phate and precipitating magnesia. The dis-
covery of magnesia in cements decomposed by
sea water at first led to the supposition that
the cause of failure was excess of magnesia
in the cement when used. The action is as-
sisted when the cement is alternately wet and
dry, as between tides. and the sulphate of

‘What is cement?
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Lubricator for handsaws, C. E. Lowe
Bryant & McDonald
Mail bag deliverer and receiver,
Millsaps

Loom

Lumber rule,

Maps, ete.,

Metal

Milk

Claussen
Mining machinery, E. S.
Miter hox, E. i

Mixer,

Molds

Motor controller,

Oxid of

Pan.

Paper,
Paper making machinery,

for, E. J. Pope
Paper sack holder,
Paper shell machine,

for drying,
Verschuer
Phonograph horn, G.
Photlc))gmphic printing apparatus, T. T. Sa-
roe

Pick and crowbar,
Pipe line cleaning device,
Pipe making machine, W.
Pipe or culvert joint, J. P. Zimmer
Pitman connection for shakers,
IL.amoreux
Placket closure, E. A. Thomas
Planing machine, rotary, E. J. Hannum....
P’lant protector, J. D 1
P’lanter,
DPlanter,
Plastic material and making same, W.
Carson

Power system,
Power i
for controlling,

Pump,

Rail,

Rail and beam tie, A. R. McDade
Rail bond, F. H. Daniels
Rail joint, C. O. Thomas .
Rail joint, Kolling & Fischer
shifting, D. W. Connell...
Railway and like vehicle bogile, pe
Rallway automatic danger and Batety sngnal
gystem, F. Eells
Raflway automatic electrical ‘C.
Crand. R s 914,801

Rail,

Turner & Locke

A. J. Gabrielian

Line support, J. D. Hilliard
Lock, Kadar & Roth
Lock, E. Gagnon
Locomotive bells,

.. 914,509
L. 914,757
. 915,033

W. J. Comfort

\Ieltmg furnace,
Merchandise hanver,
bearing material,

Sorensen & Westhy
Metal ladle, molten, Maccoun & Kileen.
Metal window,
Metals, casting, M.
Micrometer gage, L.

treating precious,

for electrotypes.
Dunton
Molded receptacle,
Molding machine, F. A.
Monocycle, S. A. Morris
Mortising plane, I. W.
Motive power apparatus, C. J. Lake....
electric, T. S. Perkins..
Motors of motor cars, cooling device for tt
Goudard &
Mower guard sharpener, C. & G. F.
Mo“mg machine for railway use, O
Mud guard J. X. Davis
Music roll spool,
Musical 1nstrument duplex tracker board, a
tomatic,
Needle shower, W. E. Holmes ...
Nitric oxids and nitric acid, produc ng D
fenbach & Moldenhauer
Nozzle, C. G. Hess ...
Nut lock, T. J. Glenn ...
Nut, lock, Davis & Godard
Nut lock, adjustable, F. Young..
Nutting machine, J. V. Culliney
Optical illustion device,
Ore dust from furnace gases, apparatus for
removing, C
Ore, galvanizer’s dross,
ratus for use in smelting zinc,
Hopkins
Ores, reducing, N. Wikstrom
Ores, treating complex sulfid,
Ores, treatment of, A. L. De:
iron and zinc sulfate,
red, G. Evans
Ossein, treatment of, Vallee & Ilelbronner
Oven, coke, J. F. Donaghy
Oven continuous heat interchanging arrange-
ment, coke,
Package clasp T ‘Smith
Package tie, L. A. Strom
Packing, S. M. Jones
Packing ring, metallic rod, C. W. G. King..

F. J. Wiedenbeck.

and the like, appa-
H.

. 914,932

contracting reel
wire, A. TI. Jones. 5
J. Chesney...........
Paraffin on butter tubs, device for spraying,

L. A. Rogers
Peat by air currents, process and apparatus
Morsey-Picard & von

Piano pla'v'édr's',' pneumatic’ for automatic, H.
B

combined, J. Weis

Platen press, J. Thomson
Plates for X-ray machines,

generating, H. IT. Williams............
I’low, Paul & Altgelt
I’lumber’s clamp,
Plumbing fitting,

manufacture of

S. C. Fancher......

Allen & Conly........
Power transmission mechanism, R. D. Mayo
Prepayment meter, 3
Press and attachment therefor,
Bayrer
Pressure cut off, G. Robson
Pressure exerting machines,
ism for, W.
Pressure to tanks and other appliances, ap-
paratus for controlling the application
and relief of, A. Priestman
Printing press lock-up device, G. Kaysser..
Propeller, M. B. Miller
Pump, counterbalancing device, C. K. Cotten
double acting, F. J.
Rack guard, veil, b
Radiator, M.

915,052
914,868, ‘)14 869
914,939

914,709

.. 914,900
.. 914,631
.. 914,453
. 914,688
................................. 914,728
Last, S. A. Baker
Lasting machine,
Lead hollow bodies, uniformly covering with,

914,376
914,486

...................... 914,459

Lens grinding apparatus, bifocal, B. Meyer. ¢

Life preserver, E. O. St 9

Light, binnacle, . ()

Light fixture, portable electric, L. A. Wil-
liamson

L DIDTIIIUTIIIIUIIINN 914,819
means to prevent over-
turning of, C. H. Foster ..............

system of washing and

915,023

12,925
914,739

914,491

914,635

.............................. 914,442
Mail catcher attachment, Crawford & Beck.
Mail crane, ht
Mail delivering apparatus, D. B. Harmon.
Mail delivering apparatus, J. H. Tudor
Manicure implement, B. M. Smith
assisting forecasters in the pre-
paration of weather, A. G. McAdie
Masonry and steel structure, R. Guastavino.
\Iechamcal motor,

014,802

914,434
. 914,658
914,899
915,047

914,500
915,028
914,926

914,472
. 914,609
914,469

914,680

. 915,019
. 914917

914,822
914,914

914,870
914,390
914,811

915,018
914,573

914,813
914,490

. 914,654
.. 914,930
. 914,908

914,807
914,904

914,696
914,839
914,622

914,730
914,391

914,525

.. 914,761
. 914,614

914 426
914,394

914,384
914,605
914,598
914,934
915,044

915.060
914,531

914.623

.. 914,506
.. 914,743
Goreau............
Pneumatically operated devlce, W. C. Smith
Tocket knife and opening key therefor, J.
H. Wilson
Polishing machine, 1" Barz
Polishing material to butﬁng “heels, device
for applying, F. M. Levett
Postal card check, E. P. Selden
Postmarking machine, D. Robertson. .
Potato planter, J. R. Fruit................
Poultice case or container,
Powdered material feed regulator,

914,944
914,463

. 915.007

914,378
914,433

.. 914,460
. 914,513

914.564

.. 914,935

914,973
914,399

914,374
914,740
914,700

915,012
914,752

914,799

914,673
914,848
914,857
914,385
014,457

.. 914,795
.. 914,929
. 914,648
. 914,446
. 914,808

914,616
914,849

. 914,702

914,889
914,482

Our Improved Method of

FINISHING FLOORS

old ornew, for rugs or otherwise, with

GRIPPIN’S

FLOOR CRACK FILLER
AND FINISHES
Sanitary, inexpensive and
simple to apply.

SAMPLE showing how
(while they last), and descrip-
tive matter FREE.

‘Write now

GRIPPIN MFG. CO.
Dept. 6 NEwARK, N. Y.

“Is That
Yo(lr Collar?”

Klllmg the Collar

A collar gets most worn when not worn—chewed up and
rubbed to death at the laundry. Here’s the difference :

LITHOLIN Z6tires ™ @urrs

need no laundering as they can be wiped white as new with a
dsmp cloth. See what that saves in wear and tear. Will 108
wilt or fray. The same collar you have always worn, only:
waterproofed. All styles and sizea.

COLLARS 25c, CUFFS8 50c.
Always sold from a RED box. Avoid substitution

If not sold at your dealer’s, send. giving styles, size, how
many, with remittance, and we will mail, postpaid.

THE FIBERLOID COMPANY
Dept. 22 7 Waverly Place, New York'

WATERPROOFED LINEN

COLLARS & CUFFg

MOTORCYCLES
BICYCLE MOTORS

100 New Motorcycle Accessories

e

Everyone interested in Motorcycles should
have our big catalog. Worite today an
enclose stamp,

Motorcycle Equi t Co,, H dsport, NI Y.

GAS ENGINE DETAILS.—A VALUA-

ble and fully illustrated article on this subjectis cone
tained in STPPLEMENT No. 1292, Pricel0cents. For
sale by Munn & Co. and all newsdealers.

GEER MOTORCYCLES

5. l’ 2-Cylinder Green Egg, $"2D 00
A 4~ P, Bluebird
1)\ 3100l P, Geer, Model 4. 150 oo
Used Motorcycles
We have the largest line oi new
and used Motorcycles in the country
at the lowest prices. Every ma-
N v chme guaranteed. Re) a
= s cralty. Motors and mnngx
Air Ships. Motors for m)lway velocipedes. Send for Catalog.

HARRY R. GEER CO., 851 McLaran Ave., ST. LOUIS, MO.

WRITE FOR BEST BUGGY OFFEB

in America, on famous Columbus Bug-
gies—at prices that save you big money.
Lowest factory prices offered by anyone,
shlpped on one month’s approval,
years' guarantee. Getnew free catalog., \‘
Columbus Carrisge & Harness Co. * S
Station C83 Columbuys, 0.

rInstructive Scientific Pnpers1

ON TIMELY TOPICS

Price 10 Cents each by mail

ARTIFICIAL STONE. By L. P. Ford. A
paper of immense practical value to the
architect and builder. SCIENTIFIC AMERI-
CAN SUPPLEMENT 1500,

THE SHRINKAGE AND WARPING

TIMBER. By Harold Busbridge, An
excellent presentation of modern views;
fully illustrated. SCIENTIFIC AMERICAN
SUPPLEMENT 1500.

CONSTRUCTION OF_ AN INDICAT-
ING OR. RECORDING TIN PLATE
ANEROID BAROMETER. B‘gv o
Monroe Hopkins. Fully illustrated. SCIEN-
TIFIC AMERICAN SUPPLEMENT 1500.

DIRECT VISION SPECTROSCOPES.

T. H. Blakesley, M.A. An admirably
wrltten instructive'and copiously illustrated
article. SCIENTIFIC AMERICAN SUPPLE-
MENT No. 1493,

HOME MADE DYNAMOS. SCIENTIFIC
AMERICAN SUPPLEMENTS 161 and 600 con-
tain excellent articles with full drawings.

PLATING DYNAMOS. SCIENTIFIC AME-
RICAN SUPPLEMENTS 720 and 793 de-
scribe their construction so clearly that any
amateur can make them.

DYNAMO AND MOTOR COMBINED.
Fully described and illustrated in SCIENTIFIC
AMERICAN SUPPLEMENTS 844 and 865,
‘The machines can be run either as dynamos
or motors.

ELECTRICAL MOTORS. Their Con-
struction at Home. SCIENTIFIC AMERICAN
SUPPLEMENTS 759, 761, 767, 641.

Price 10 Cents each, hy mail

Order through your newsdealer or from

MUNN @ COMPANY
361 Broadway New York
N _J
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STYLE
NEATNESS
COMFORT

THE IMPROVED

“3E The Name is stamped
on every loop—Be sure it’s
there

THE

CUSHION
BUTTON

CLASP

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

Worn All Over The World

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

_LGEORGE FROST CO.
Boston, Mass.

INSIST ON HAVING THE GENUINE
REFUSE ALL SUBSTITUTES “tumus

““I MADE $88.16

first 8 days,” writes Mr. Reed of Ohio. Mr. Wood-
ward earns $170. a month. AGENTS
all making money. Mr. M. L. Smith turned
3 out $301.00 in two weeks. Rev. Crawford
made $7.00 first day.

in Gold, Silver, Nickel and Metal
plating. Prof. Gray’s new electro
plating machine plates on watches,
Jewelry, table ware and all metal
a goods. Prof. Gray’s new
Royal immersion process,
latest method.Goods come
5 out instantly with
N fine brilliant, beauti-
ful thick plate ready
to deliver—no polish-
S ingorgrinding.Every
’/ i « {amlly.thote] and res-
=L > o § taurant wants good!
\\\ plated. 20008
IS | LTH O—
people bring it. You can hire boyEtYo g)Ath'g pleing
as we do. Men and women gather work for small per
cent. Work is fine—no way to do it better. No ex-
erience required—we teach you. Outfits ready
or work when received. Materials cost about 10
;«;gzt; to;lo $1.00 wort).a)gp]ating. B~ Demand for
ng 18 enormous. WE ARE RES] IBLE
‘D(,('i %ixaran tee everything. PR
.Call or write today. Our new plan, testim
circulars and SAMPLE FBEE.pDon’t wnitt.msi::lsci
us your address anyway. Gray & Co. Plating
orks, 1158 Gray Building, Cincinnati, Ohio.

= =2
AGCENTS H

( N
Concrete, Reinforced Concrete

AND

Goncrete Building Blocks

dScientific American Supplement 1543 contains an
article on Concrete, by Brysson Cunningham.
The article clearly describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

Scientific American Supplement 1538 gives the
proportion of gravel and sand to be used in
concrete. |

Scientific American Supplements 1567, 1568,
1569, 1570, and 1571 contain _an elaborate dis-
cussion by Lieut. Henry J. Jones of the
various systems of reinforcing concrete, con-
crete construction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

Scientifio American Supplement 997 contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Spencer Newberry.

Scientific American Supplement 1534 gives a
critical review of the engineering value of
reinforced concrete.

Scientific American Supplements 1547 and 1548
give a resume in which the various systems
of reinforced concrete construction are dis-
cussed and illustrated.

Scientific American Supplement 1564 contains an
article by Lewis A. Hicks, in which the
merits and defects of reinforced concrete are

analyzed.
Scientific American Supplement 1551 contains ‘
the principles of 1einforced concrete with §|

some practical illustrations by Walter Loring |

Webb. |

|

Scientific American Supplement 1573 contains
an article by Louis H. Gibson on the prin-
ciples of success in concrete block manufac-
ture, illustrated.

dcientific American Supplement 1574 discusses
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1577 contain a paper by Philip L. Wormley.
Jr., on cement mortar and concrete, their |’
preparation and use for farm purposes. The
paper exhaustively discusses the making of
mortar end concrete, depositing of concrete,
facing concrete, wood forms, concrete side-
walks, details of construction of reinforced
concrete posts.

Bach number of the Supplement costs 10
cEnts.

A set of papers containing all the articles
above mentioned will be mailed for $1.

Order from your newsdealer or from

MUNN @& CO.

361 Broadway, New York City
)

ball-and-roller-bearing motor made.

AUTOMOBILES

High Wheels Travel All Roads
Because All Roads Are Made To
Be

THE. HOLSMAN is the most elegant serviceable dependable car for city, suburban or country use.
New friction chain, direct drive.
forty-two pounds of weight. It will go where any horse-drawn vehicle will ordinarily go, and where few other automobiles of
equal horse power can go, up any hill, over any road.

THE HOLSMAN holds the world’s record for hill climbing and reliability contests in its class.
SIMPLE IN CONSTRUCTION—EASY TO OPERATE—ECONOMICAL IN UP-KEEP

Air-cooled motor—no water to freeze. Solid rubber tires—no delay. No punctures—no tire bills to pay.

THE HOLSMAN AUTO DELIVERY WAGON is so simple in construction and operation that it does not need

a mechanic to operate or care for it—and costs less than a horse to keep.
Roadability and Reliability are the reasons for high wheels and solid rubber tires.
Send for our catalogue and learn more ahout these popular,-intensely practical vehicles and their low cost.

THE HOLSMAN AUTO. CO., Suite 124, Monadnock Block, CHICAGO, ILL.

The oldest and largest makers of high wheeled automobiles in the world

HOLSMAN

GO ANYWHERE

Traveled By High Wheels

The only all-
THE HOLSMAN has one horse-power for every

It starts and stops absolutely without jar or jolt.

Railway crossing signal, G. A. Davis..... 914,389
Railway eclectric block system, C. H.

Shaffer ..vvveiereeneeneaenannnn reines 914,4§51
Railway rail driving device, A. F. Fiala.... 914,937
Railway rail tie bar, J. 1L Crowley ..... i '.)14,80f3
Railway signal, II. A. Hoeschen ............ 914,412
Railway sigualing means, T. W. Stanage... 914,6.1'1.
Railway switch, I Reed ................. 914,976
Railway tie and fastener, metallic, 8. Clary 914,792
Rake automatic cleaner, push, C. H. Rus-

P70 I 0 O ) Ol S Sy 914,517
Rake lever mechanism, sweep, D. Dlattner.. 915,040
Rammer, paving, Qvist & Nordstrom........ 914,603
Razor, S. Illis .............ciieiunnvs 914,842
Razor blade holder, F. C. Gorham. 915,024
Razor, safety, B. Kiam ........... 914,957

Reamer, J. Gallagher
Reciprecating motor, J. G. McDewell.
Respirator, G. F. Jaubert
Reversing switch, J. Dalziel
Ribbon roll clasp or guard, T. II. O’Brien..
Ring tray, safety, C. L. Fowler...........
Rim compressor, A. F. Hansen..
Rock drilling engine, J. G. Leyner.
Rod connection, tie, I. Monson
Roller. See Harvester snapping roller.
Rolling mill, F. C. Biggert, J

Rotary engine, J. S. Alcorn
Rubber heel, removable, J. II. Dempsey
Saddletree, B. F. Amos
Sand blast machine, F. P.

915,014
.. 914,627
.. 914,810
.. 914,546
. 914,783

Sap spout, W. W. Dowell 914,456
Sash balance and lock, I 914,692
Sash lock, C. E. Hennies 914,410

Sash lock, W. F. Webber ....
Sash lock, window, D. Reinm
Sash fastener, N. Marschall ...
Scraper, wheeled, A. H. & L.
Screen hanger, eaves trough, W
Screw driver, A. Whisler.
Seal press, H. C. Iomeroy
Self-locking box, II. K. Davis
Selvage holder, float filling,
Sewing machine tape tens

WelsS8 ..oviiererorecennssvmssvas i 914,769
Shearing machine, F. H. Daniels, et al 915,020
Sheet metal blank, gang die for cutting

P>. Robinson o 915,042
Shelving, G. Holden 914,572
Shelving, B. L. Waters ...... 914,685
Shipping package holder, S. Bor 914,632
Shoe, A. .J. Gabrielian 5 914,485
Shoe attachment, rubber, 914,477
Shoe holder, G. L. Ilart 914,952
Shoe lace fastener, (. . 914,628
Shoe tying device, P. K 914,983
Shoes, making, S. A. 914,377
Shovels, spades, and other t ]

F. Skelton ........... 914,678
Shutter bower, etc., b

JS07: 5 + W 914,773
Shuttle, R. Crompton .. 914,703
Sign, Malmquist & Frede 5 .. 914,493
Sign, S. L. Aarons .. 914,775 to 914,777
Skates, removable brake and guard for roller,

A. R. Rieger ..........cooiiiiiinie. 914,458
Skidding machine, log, Miller & Dickinson 914,441

Skirt, W. W. Hook
Skirt gage, C. Wetz
Sleigh runner, W. L.
Slicer, F. . Dunn
Slotting device, 0. 0. Storlie
Smoking appliance, F. A. Tarara.
Smoking pipe, dry, F. Muller
Soap holder, W. R. Vandewerker
Sock supporter, S. W. Bishop......
Sound damper, E. Renz......
Spark plug, A. V. Pellet .
Spark plug, F. J. Watt
Speed mechanism, variable, A. L. De Lecuw
Speed recorder, Henkle & de La Monte,
914,834, 914,835,

914,540
914,643

914,850

Spindle, J. R. Coe
Spindle locking mechanism. L.
Sprinkler system automatic alarm, G. O.

HASKEIl o.oo ol - P - . e
Sputo cup and holder. F. C. Jonah.
Station indicator, C. B. (‘asner
Steam generator, C. L. Thudichum.
Steel, H. D. Booth
Stirrup, safety, J. A. Batson
Stock fountain, J. B. Iawkins..
Storage bhattery. II. (. Ekstromer .
Stove, E. R. Cahoone

.. 914,633
.. 914,630
.. 914,570
.. 914.646

. 914,922

Stove, coal burning, G. G. Kaiser . 914,847
| Stove, heating. E. R. Cahoone 914,923
Stovepipe, E. U. Phillips .................. 915,039
Stovepipe thimble and tue stopper, D. G.

LI, FEESREE. o o SO rs 914,586
Stump extractor, J. Bradley ... 914920
Sugar cane mill, J. & C. McNeil.......... 915,036

Sulky, T. Wilson
Suspenders. W. Freeman
Switch, Rolfe & Fox
Syringe, H. F. Ong ....
Syringe, J. R. Harris
Table, O. J. Rogers
Tag, W. L. Hall ................
Talking machine, L, P. Valiquet.
Talking machine, D. S. Edmonds
Tanks and other appliances, apparatus for
controlling the admission and relief of

915,008
914,404

pressure to, . C. Moore................ 914,497
Tanks, etc.. overflow device for pressure,

W. H RidgZWAY ....iviiiietnencannnnns 914,978
Tanning composition, I. I. Burrows 914,382
Telegraph repeater, G. L. Rawdon......... 914,877

Telegraph system, multiplex, T. Giara.
Telemeter, sterosconic, C. von Hofe...

914,713
914,838

Telephone disinfector, M. A. Dohney.. 914,395
Telephone lock out, party line, Wagner

R gresr o es a0 co00 0 o OO0 o0 00000 914,468
Telephone registering mechanism, Greene &,

TS [ SRR o O LR s 914,715
Telephone system, F. W. Wood ........... 914,690
Telescope sighting attachment, transit, G. N.

Saegmuller ........iiiiiitiiennreenenens 914,754
Thermostat, G. A. Moore .......... . 914,859
Thill coupling, C. N. JacKkSOD.:eeeeeeaaaans 914,675

Save Moneﬁ by Machinery !

. You can do this easily with the right
machine in all furbiture factories.

DODDS’

TILTING CIRCULAR SAW
uptilts to 45 degrees, simplifies the work
and insures perfect accuracy in cutting.
Removable throat in table. 12-inch rip or
cross-cut saw with each machine. Write for
free illustrated catalogue and price list.

ALEXANDER DODDS, 6rand Rapids, Mich., U. 8. A,

LEARN VWWATCHMAKING

We teach it thoroughly in a8 many months as it
formeriy took years. Does away with tedious appren-
ticeship. Money earned while studying. Positions se-
cured. Kasy terms. Send for catalog.

8T. LOU18 WATCHMAKING SCHOOL, 8t. Louls, Mo.

THE BEST EQUIPPED SHOP

Far Mechanical and Electrical Manufacturing

Special Machinery, Jigs, Tools,

Repairs,Experimental Devices
i Coni zing n Specialty

LEGRAPHIC COMPANY,Baltimore, Md.

Vou USE GRINDSTONES ?

f 80 we can suppiy you. Al sizes
mounted and unmounted, aiways
kept in stock. Rememoer, we make a
specialtyof selecting stones forali spe-
aal purposes. Send for catalogue‘‘l”’

The CLEVELAND STONE CO.
2d Floor, Wilshire. Cleveland, 0.

Before the Fire or After?

WHEN are you going to find out whether the fire insurance you

have paid for is really good or not—before or after the fire which
makes it due and payable? You cannot change it after the fire. It
will be too late then, but before the fire you can readily, at no extra
cost, select an insurance company whose record and strength guarantee
the liberal fulfilment of its obligations.

Upon foundations of commercial honor The Hartford Fire
Insurance Company has built up the largest fire insurance business
in .the United States. It has paid more than $125,000,000 to iis
policy-holders. Its popularity is the reward of merit, and the result of
nearly a century of honorable dealing with its patrons.

. It has published a book, “Fire Prevention and Fire Insurance,”
which contains valuable information for Householders, Merchants and
Manufacturers. It ought to be in the hands of
every property owner in America. It may save
you thousands of dollars no matter in what com-
pany you are insured. It is free. Send for it.

HARTFORD FIRE INSURANCE CO.
Hartford, Conn.

Send me your Book, ‘‘Fire Prevention and Fire Insurance,’’
advertised in Scientific American.

Name

Address
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Classified Advertisements

Advertising in this column is 75 cents a line. No less
than four nor more than ten lines accepted. Count
seven words to the line. - All orders must be accom-
panied by a remittance. Further information sent on
request. .

READ THIS COLUMN CAREFULLY.—You will find
inquiries for certain classes of articles numbered in
consecutive order. If-you manufacture these goods
write us at once and we will gend you the name and
address of the party desiring the information. There
18 no charge for this service. In every case it is
necessary to give the number of the inguiry.
Where - manufacturers do not respond promptly the
inquiry may be repeated. MUNN & CO.

BUSINESS OPPORTUNITIES.

MAKE $250 TO $500 PER MONTH.—I will teach you
the Real Estate Business by mail and appoint you my
Special Representative. Ihandle real estate on the co-
operative plan and need yon, no matier where you are
located or what business you are in. A splendid op-
portunity for men without capital to become inde-
pendent. Let me send you my free book, LIor further

articulars address Herbert Hurd, dent Gray
E’.ealty Co., 175 Reliance Building, Kansas City, Mo.

Inquiry No. 8868.—Wanted to buy nickeloid for
buttons.

DONT LET YOUR PATENT LIE IDLE. We’ll make
—dies and tools and manufacture your article ready for
market. Write now—don’t delay. Southern Stampihg
& Mfg. Co., R. 8., Nasbville, Tenn.

Inquiry No. 8877.—For manufacturers of convex
glass for pictures.

WANTED.—Party to manufacture and promote sale
of Brake Lever Pat. No.912,5%. I will prove by practical
testsits superiority over any brake lever yet invented.
Address J. H. McClaren, West Union, Ohio.

Inquiry No. 88835, — For manufacturers of the
“ ]{)(ylzitenous Bail” like that of Mr. Lepere’s—a man in
a ball.

PATENTS FOR SALE.

FOR SALE outright patent 901,124, Oct. 13, 1008.  Air
agitating device for value bearing solutions or an y solu-
tion requiring constant agitating. T.A.Ross, Selby, Cal.

Inquiry No. S8889.—Wanted to buy a machine
which breaks and divides apricot stones.

FOR SALE.—Patent rights 702.249. The May-Bell-
Smoking Pipe. The only sanitary pipe that effectually
removes the nicotine and other impurities, collects and
absorbs them so they cannot reach the mouth. Ad-
dress Eliza D. Saurman, Norristown, Pa.

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

PATENT FOR SALE.—Figures and orint in paper,
invisible when the paper is dry, visible when wet. For
advertisements, political cartoons, toys. .Address Dr.
Otto Meyer, Richmond Va.

Inguiry No. 8897.—For the manufacturers of the
“Lid on ” can opener.

FOR SALE or on royalty, Pat. No. 902.877. Practical
and simple music leaf turner. Something every musician
shouldhave. J. Havlina, 1723 N. Geneva 8t., Racine, Wie.

Inquiry No. 8903. —For firms dealing in motor
cars to suit Indian climate.

AGENTS WANTED.

AGENTS WANTED for new 25¢. darning machine;
just out. Weaves new heel or toe in sock in few min-
utes; one agent sold 288 one day. _15¢. for samiple or $1.25
for doz. Hutton Co., Walnut St. Desk 33, Phila., Pa. -

ln&miry No. 8904.—Wanted ta buy new or second
hand machinery for waking “bow type,”’ -mouse and
rat trap springs and

wire parts, single machine or-full
outfit.

STAMPS AND COINS.

WE BUY U. S. and foreign coins many dates and de-
nominations; premiums up to $5800. Also every kind
of used stamps. Particulars free. May be worth many
dollars, perhaps fortune to you. Money and Stamp
Brokerage Co., 150 Nassau St., E 23. New York.

1nguiry No. S908.—For a dealer in tapes and cords
for “’lenet an biinds. pes

FOR SALE.

FOR SALE or to place onroyalty. Latest and best
sanitary telephone transmitter mouthpiece ever: in-
vented. Absolutely disinfectible. Retail for 50 cents
with big profit. R. E.Miller, Lakewood, N. M.

Inquiry No. 8909.—For a machine to paint shade
or blind rollers.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all lines sup-
plied at short notice at moderate rates. Small and
a?ecial lists compiled to order at various prices. Es-
timates should be obtained in advance. Address
Munn & Co., List Department, Box 773, New York.

A _LIST OF 1,500 mining and consulting enrineers on
cards. A very valuable list for circularizing, etc.
Price $15.00. Address Munn & Co., List DDepartment,
Box 7i3, New York. .

Inquiry No. 8918.—For manufacturers of “Wydt’s
Electro-Catalytic Sparking Plug.”

MISCELLANEOUS.

WANTED.—One good second-hand drill press about
2%5-inch back geared. Must _be cheap in price. Address
The F. Bissell Co., Toledo, Ohio.

Inquiry No. 8920.—For a still for extracting alco-
hol from saw dust. .

UNITARIAN LITERATURE, including serroons and
weekly publications, sent free, on a&nlieauon to Miss
Peck, 106 G eorge Street, Providence, R.I.

Inquiry Ne. S921.—For the manufacturers of gilt
paper

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

Inquiry No. 8926.—Wanted to buy atree digger
of steel piates which are forced down beside he tree
and locked in position.

Ingquiry No. 8927 .—Wanted to buy ah apparatus
for sterilizing water at the tap by an ozonizer.

Inquiry No. 8928.—For the manufacturers of a
steam rotary excavator as described in the Scientific
American of December 12, 1908, page 347.

lna’niry No. 8931 .—For parties who manufacture
the Western Stump Borer for boring stumps.

Inguiry No. %934.—Wanted to buy seal and book
of blank stock certificate.

Inquiry No. 8936.—Wanted machiner¥ used to
spin Or wrap gaper pencils in the mannerthat paper
pencils are made.

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

Inquiry No. 8942.—Wanted to buy apparatus to
enable anyone with rheumatism or otber causesto hold
a penholder.

Inquiry No. 8943.—Wanted a portable hand ma-
chine for breaking stores for installing road surface.
To be worked by two or three men. :

Inquiry No. K944.--For the address of the manu-
facturers of the Kiug or lever collar button.

‘| Transformer, H. B,

‘Vault closure, T. F. Kelly ..

Vending machine, H.

i Vessels, pneumatic propulsion o
. Vuleanizer, J. K
-Wagon, delivery, Holland & Silver...
'W&l{] %)gper drying apparatus,  W.

Scientific

American

N ———

MarcH 20, 1909.

Inqiniry No. 8947.—-For the manufacturers of a
;nagp ne to compel deep breathing called ** Pneumaxe-
er.

Inquiry No.S8948.—For manufacturers of
noiseless or ot herwise, suitable for speed ot 3,
T. p. m, for wheels 5 inches diameter.

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

Inquiry  No. 89351.—For manufacturers of ma-
chinery for making milk bottle sanitary fiber caps.

Inquiry No. 8952.—For firms making apparatus
for_using oil for fuel under a steam boilerinstead of

earing,
t0 4,000

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

Inquiry No. 8954.—For machinery used in manu-
facturing collar buttons.

Inquiry No. 8935.—For a machine to extract the
smm,.ll kernel from the pea-nut.

Inguiry No. 8956.—For makers of wood distilling
machinery, also makers of philosophical instruments
artd chemists’ hardware.

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

Inquiry No. 8958,—For the manufacturer of a
drierqfor sugar beet pulp'.

Inquiry No. 8939, — For manufacturers of any
platinum sponge gas lighter,

Inguiry No. 8960.—For the address of the Wind-
soxi'r Nlllfg. . manufacturers of waterproof collars a(nd
cuffs.

Tie attachment, W. T. Hulscher .......... 914,416

ile, J. A. McKee ..........cccoiiiniunnnn 914,862
Time indicating device, S. P. Thrasher.... 914,534
Tire, vehicle, W. D. McNaull .......... 914,699

Tire, wheel, J. Christy ........
Toilet article, H. Straus ......
Tongue depressor,. E. Hubbell .
Tool, combination. E. H. Nxlin...
Tool, engraving, H. W. Wells .. ..
Tool, fluid pressure, F. Polzer..............
Tool sectional tubular handle,
Marks ........cieiiiiiiiiiiiiiiiiieaa,
Track joint, H. A Yers ....eeenens
Track sander, C. W. G. King
Train controllin; hanism, J. G. .
Tramway, gerial, C. A. Dunlavy, et al.....
Smith ............ ..
Transformer structure, C. L. Fortescue....
Trigger mechanism, single, J. D. Russ.....
Trolley base, J. A. Hanson ........... .
Truck, J. F. King
Truck, casket, C. H. Lannert
Truck, tongue, J. A. Stone..............
Tunneling machine, rotary, C. A. Case
Turbine, fluid, F. E. Wolf
Typewriter ribbon movement, C. S. Nicker-

BOI «veneeneneelenenioeesennneanaannnns
Typewriting machine, B. C. Stickney
Typewriting machine, C. S. Nickerson.
Typewriting machine, A. T. Brown........
Typewriting machine, E. F. Kunath........
Typewritten documents, method and appa-
ratus for duplicating, M. Soblik........
Umbrella, E. A. Loomis .o

Vacuum gage, H. W. Maurer . 914,666
Valve, BE. H. Gold ............ 914,407
Valve, F. Schreidt ...... . 914,886
Valve, N. C. Walterthum ........... .. 914,

Valve, automatically closing, E. Bech .. 914,547
Valve, balanced, J. T. Wilson....... .. 914,471
Valve, balanced slide, J. T. Wilson... . 914,470
Valve, compressor, N. A. Christensen. .. 914,699
Valve, dry pipe, G. I. Rockwood ..... . 914,883
Valve, engine, B. V. Nordberg ............ 914,747

Valve for. steam radiators, .
Hutching ........cc.vviieeiieececncnonns 914,418

Valve mechanism, A. W. Wilkey . .. 914,771

Valve mechanism, O. Bartel .... . gi‘i,g;i

.. 914,681
914,880

914,480
914,894
914,961
914,933

914,831
915,058

914,968
914,481
914,659
914,710
914,557
914,845
914,736
914,993

914,444
914,693
915,004

Vault door, J. C. Sparrow ...
Vehicle, J. Repetto
Vehicle axle swaging machine,
. CAEBAT c.iiiiiiiiiiie it .
Vehicle. chock, A. L. Swearingen
Vehicle, extension top, W. Leppe
Vehicle, motor; N. S. Dunawa,
Vehicle pneumatic buffer,
M. P. Hayward
Vehicle propelling mechanism, W. H. Sum-

y .
self-propelle:

MOrton ,.ccoecrrennttiaiaiiacian
Vehicle tire, R. B. Calcutt
Vehicle wheel, J. E., Harrod
Vehicle wheel, P. Ebner .
Vehicle wind shield, F. A. Dillingh
Velocipede, M. L. Jenkins ...
Velocipede pedal, E. G. Batta ....

A. Thexton .....
coin controlled,

McCarthy
Vessel, - J.- Battersby

Vending . machine,

Vest shirt, negligee, E. Jaffe
. Williams
Wagon, carriage, etc., thill, Cooley & Marks

Wagon dump and elevator, 'F. Gahm

J. Vorn-

Washbasin attachment, L. J. Monahan
Washboard, M. A. Henie .............
Washing machine, A. A. Day ....
‘Washing machine, E. Hacker
‘Washing machine, rotary cylinder, C. Jen-

.. 914642
914,717

T« 914,677
Waste water straining device, O. Schu-

TAND teeeeeeeerenncncscsacasscsasnnans 914,758
Water closet, E. G. Watrous .............. 914,639

914,898
914,393
. 914,440
914,887
914,874

Water closet seat protector, G. F. Thompson
Water heater, portable, S. M. Dick

Water meter, M. Miller .............
Water, purifying, C. W. Schultze . .
Wax extractor, J. Y. Peterson.............
Weight and cost scale, automatic, M. Unger

Welding, F. G. Haldy ...........ccco0iennne 914,946
Well drilling derrick attachment, N. J.

B 3« T 914,579
Wheel. See Vehicle wheel.
Wheel, J. C. Jackson .................... 914,844
‘Wheel, Glasrud & Anderson ............. . 914,942
Wheel antiskidding device, E. C. Gardner.. giz,;g

‘Wheel rim locking ring, R. S. Bryant......
Whiffletree coupling, J. B. Kriner .
Windlass, O. Kuehne
Window chair or platform,

Lundquist
Wire and metal cleaning bath, J. C. Beneker

. 914,428
914,582

914,852
914,916

Wire connector, A. Schmidt ............... 14,046
Wire reeling machine, H. F. Villwock, Jr.. 914,998
Wire stitcher, H, A. Olsson............... 14,668

‘Wire stretcher, L. Miller ...
Wire stretcher, L. Riggins .
Wrench, A. B. King ......
Wrench, J. R. Bailey
Wringer, H. L. Dietz
Yarn ‘or textile thread stretching machine,

P. Piepenbrink
Yoke end, neck, I. L. Draucker .

914,454

DESIGNS.

Bath tub for bird cages, M. Boigner.
Desk for hotel registers, J. H. Smit
Electrical connector, H. G. P

Emblem, E. A. Martin .
%ednl orfemblem,. .1 L. Charbelea

z

a .
Plate or platter, L. Rouquart ....
Pot or .cowl for chimneys o
shafts, D. McLean ................
Stick pin, H. M. Willis .

TRADE MARKS.

Alfalfa meal or ground hay used as a stock
, M. Peters ............. eeiraves 2,989
Automobiles, Chalmers-Detroit Motor 'Co.... 72,998

OLLIER’S will

print, once every
month, an eight-page
section entitled Out-
door America. It will
be edited by Caspar
W hitney, formerly
editor of “Outing”
magazine, whose writ-
ings will be supple-
mented by many able
contributors. It will
endeavor to stimulate
interest in all outdoor
activities.
Advertisers of outdoor
requisites are assured of
a large circle of readers
who are especially inter-
ested and ready to buy.

Outdoor

America

“A Magazine
Within a
Magazine ”

Collier’s
The National Weekly

E. C. PATTERSON
Manager Advertising Depaﬂmem‘

NEW YORK

BOSTON CHICAGO

SMALL HOUSE NUMBER of
AMERICAN |
HOMES AND GARDENS

HE artistic and inexpensive house is the chief demand of the home seeker of to-day. For that
reason the April, 1909, number of American Homes and Gardens will be a SPECIAL
SMALL HOUSE NUMBER.
'This issue_ will contain a vast amount of valuable information for the prospective home
builder. It will tell him how to select a country site, how the various rooms of the house should
be planned; the style of architecture in which the house should be designed ; the material of which it
may be built ; the kind of plumbing fixtures to be used ; the heating system to be selected ; the choice of
t}le hangings for the walls, doors and windows; appropriate furniture for the home ; the interior decora-
tlgljlof the home ; and the layingout of the groundssurrounding the house, as well as the planting of them.
THE ARTISTIC EXPRESSION OF THE SMALL HOUSE is well explained in an article by Francis
Durando Nichols, illustrated with fifty engravings showing exterior and interior views and floor plans of
a group of model houses of small size and small eost.
PLUMBING FOR A SMALL COUNTRY HOUSE, by John A. Gade, is a very important subject.
No part of a house needs greater attention than the laundry, kitchen and bath room. Hence the economic
and convenient placing of the plumbing fixtures, the kind to use, and the cost of the same are matters of
interest to all prospective home builders.

THE MAKING OF AN IRIS GARDEN, by Samuel Howe, is an illustrated article showing how a
swamp or lowland can be developed and transformed into a beautiful iris garden.

... DECORATIVE FEATURES IN THE SMALL HOME, by Alice M. Kellogg, presents in a brief way
with ten illustrations artistic schemes of covering the floors and walls of the house, harmonious and
appropriate hangings for the doors and windows, with numerous suggestions for the decorating of the
various rooms of the house,

A GROUP OF MODEL MOTOR HOUSES FOR THE SMALL COUNTRY PLACE, by Ralph de
Martin, forms two pages of illustrations and sets forth the best designs for a small motor house suitable
for the accommodation of one motor car and with sufficient space for a work bench.

HOME-MADE NOVELTIES FOR THE COUNTRY HOUSE, by Mabel Tuke Priestman, treats of
the conversion of unlikely things into useful articles, and the illustrations show the results,

THE EVOLUTION OF THE SMALL HOUSE PLAN, by Joy Wheeler Dow, is an important article
b;v a well-known architect on the economic planning of a small house, costing from $2,500 to $8,000. The
1) an and the arrangement of the rooms is the first thought given to the house and is one in which the
ayman should be most interested.

.A FORMAL GARDEN AND PERGOLA, DESIGNED BY AN AMATEUR, by Alexander R. Holli-
day, informs the reader how an amateur planned and laid out his garden and how "he built his pergola.
Illustrated with plans and scale drawings.

) PROPER FURNITURE FOR THE SMALL HOUSE, by Esther Sin§l.et013. with illustrations show-
ing the artistic and appropriate furniture for the house, and the proper position in which it is to be placed,
together with an accurate treatment of the fireplace and mantel,

THE USE OF CONCRETE IN THE BUlLl‘)lNG OF A SMALL COUNTRY HOUSE, by Benjamin
Howes, is a timely and comparatively new subject, and is one in which much interest is shown at the
present moment. The article is profusely illustrated with fifty engravings showing exterior and interjor
viiyvs_ and ﬂloor plans of small houses of various styles of architecture in which concrete is used with
artistic results, '

. THE HEATING APPARATUS FOR THE SMAU. COUNTRY HOUSE, by Allyn Froguer, is the
title of an article treating: in a practical manner one of the most important featuresof a small country
house. How to heat and what is the cost? That is a question which has been well answered for the taree

| respective systems of hot dir, steam heat and hot water,

PROBLEMS IN PLANNING THE GROUNDS OF A SMALL COUNTRY PLACE, by Charles D.
Lay. Mr. Lay has explained in a very concise form how the grounds around a small country place may
be planted at'a very low cost, and enumerates the best and most effective shrubs and plants to be used.

This SMALL HOUSE NUMBER will contain 165 illustrations covering sz pages, which will be
inclosed in a stnking colofed cover. . : .

The price will be fifty cents. Those now subscribing for American Homes and Gardens for the year
will rece¢ive it at the regular rate. Subscription price $3.00 a year.

MUNN_& COMPANY, Publishers, 361 ‘Broadway, New York City
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POST CARDS
Shown on the Screen

Brilliantly and in Natural Colors by means of
our Post-Card Projector, a low priced, efficient
instrument. Entirely dif-
ferent from the cnheap, un-
satisfactory toys offered by
other makers. We also :nake

The College Projector,

a iurge powerful instrunent for
showing both lantern slides and post-
cards, engravings, etc. In use at
Harvard, Coinell, University of
Pennsylvania, Leland Stanford and
Bl by U. overnment. Send for list
N of Projectors, Stereopticons. 40,000
slides for sale or rent.

WILLIAMS, BROWN & EARLE
Dept. 6, 918 Chestnut Street
PHILADELPHIA, PA.

POST CARDS
AND
MAGAZINE cyTs

DISPLAYLD 11Ky

LANTERN 51 ¢

SEALED PROPOSALS

Notice to Contractors.

QEALED PROPOS ALS for Power House. Coal Pocket,

Trestle and Conduit. Construction including plumb-
ing, also Conduit for Acute Hospital, Construction in-
cluding steam piping, at the Hudson River State Hos-
pital, Poughkeepsie, N. Y'.. will be received by the State
Commission in Lunacy, at tne Cagitol, Albany, N. Y.,
up to 3 o’cluck P. M.. on March 24th, 19.9, when tbey will
be opened and read publicly.

Propesals shall be accompanied hy certified check in
the surz ~* 2000 for the Power I{ouse. Coal Pocket.
Trestle and Concuit, and certified check in the sum of
$600 for the Counduit for Acute Hospital, and the con-
tractors to whom the awards are made will be reauired
to furnish surety company’s bonds in the sum of $25,000
for the Power House, and $3.000 for the Conduit for
Acute Hospital.
and all bids.

Drawings and specifications may be consulted and
blank form of pronosals obtained at the Hudson River
State Hospital. Pouzhkeepsie, N. Y., and at office of the
State Architect. Complete sets of plans and specitica-
tions wiil be furnished to prospective bidders upon
reasonable notice to, and in the discretion of the State
Architect, Franklin B. Ware, Albany. N. Y.

NoTE.—'T'he work for the Power House does not in-
clude boilers or other equipment. 'I'. E. MCGARR, Sec-
retary, State Commission in Lunacy.

Dated Albany, N. Y., 26th day of keb., 1909.

The right is reserved to reject any

Notice to Contractors.

EALED PROPOSALS for Power House, Coal Pocket
and Conduits construction, inclnaing plumbing and
electric work, and for Laundry building, construction,
including heating, plumbing and electric work, a' the
Kings Park State Hospital, Kings Park. N. Y., will be
received by the State Commission m Lunacy at the
Capitol, Albany, N. Y., up to3 o'clock P. M., on March

24, 1909, when they will be opened and read publicly.

Proposals shall be accompanied by certified check in
the sum of $2.000 each for the Power House and T.aun-
dry, and the contractors tu whom the awards are made
will be required t? furnish surety company’s bond in
the sum of %25,000 for the Power House and $25,000 for
the Laundry. The right is reserved to reject any and
all bids,

Drawings and specifications may be consulted and
blank forms of proposals obtained at the Kings Park
State Hospital, Kings Park, N. Y.. at the office of the
State Commission in Lunacy. Room 5212, | Madi-on
Avenue, New York City, and at the office of the Stave
Archirect. Complete sets of plans and specificacions
wiil be furnished to prospective bidders upon reasona-
ble notice to, and in the discretion of the State Archi-
tecr, Franklin B. Ware, Albany. N. Y.

NOTE.—This work does not include boilers or other
equipment in toe Power House, or laundry machinery.
1'. E. MCGARR, Secretary, state Commission 1n Lunacy.

Dated February 26, 1909.

LET US BE YOUR FACTORY
STAMPINGS, MODELS, EXPERT WORK

THE GLOBE' MACHINE AND STAMPING CO.
970 Hamlilton St., Cleveland, O.

Corliss Engines, Brewers’
and Bottlers” Machinery. 'T'HE VILTER
MFG. CO., 899 Clinton St,, Milwaukee, Wis.

MODELS l& EXPERIMENTAL WORK.

nventions deveioped. Special Machinery.
E. V. BAILLARD. 24 Frankfort Street. New York.

RU B B ER_ Fine Jobbing Work

PARKER, STEARNS & CO., 228.220 South Street, New York
HOEFT & COMPANY

Die Makers, Model Makers, Maehinery Ruilders, Punch Presses,
Light and Ieavy Stampings. 120 Michigan St., Chicago, Ill., U.S.A.

Experimental & Model Work

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

Expert Manufacturers

DIE MODELS
WORK  TOOLS

NATIONAL STAMPING AND ELECTRIC WORKS
"1 153-159 S. Jefferson Street, Chicago, Ill. *

SPECIAL
MACHINERY

Mo RE Special Machinery, Dies, To
Metal Specialties, Inv.
& CO.

MODELS

ESTABLISHED 1867

Indigua and. Eranklin: Stre

CHICAGO MODEL WORKS
179 £ MADISON ST CHICAGO, ILL.

WRITE FOR CATALOGUE OF MODEL SUPPLIES

Telegraphy

Circular free. Wonderful
automatic teacher. 5 stvles
$2up. OMNIGRAPH
CO., Dept. 52, 39 Cort-
landt &t., New York.

B S LS, LETeR A flouRes
TEEL AM . LETTERS & FIGURE
x . BRIDGEPORT CONN.

For Steamed Rice Paddy
and many other granu-

DRYING MAGHINES &z

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

\\'ite to-drao); FRE squab
) Book,

How te make moneybreeding Squabs
€0, 361 Howard St, Melrose, Mass

Mated pair
kissing. —
From eggs
tosquabsin
4 weeks. %
PLYMOUTH KOt

M gical Apparatus.

Grand Book Catalogue. Over 700 engravings
25¢, Parlor Tricks Catalogue, free.
MARTINKA & CC.. Mfrs., 493 Sixth Ave., New York

MASON'S NEW PAT. WHIP HOISTS

save expense and liability incident t o Elevators.
Adopted by principal storehousesin New York & Boston
Maufd, by ‘;()L\'EY W, MASON & CO., Inc.

>rovidence. k. I.. U.

Belting and hose, New

Packing Co. ...... eeeen 73,022
Belting, hose, and mac i , New
York Belting and Packing Co....73,021, 73,033

Belting, hose. and machinery packing, Me-
chanical Rubber Co. ......... SN St . 13,046
Blasting machines and clectrie  batterie
Sastern Dynamite Co. ..ol . 73,039
Boiler scale, compound for removing and pre-
venting, Iartford & Hanna

Schoellkopf,

L O T 72,976
Bottles, pres 1 Mecel'ike 73,014
Canned and evaporated fruits,

SKEHICY (00 oeetet e e eeeiaaees 73,005
Canned. dried, and e

& Skelley Co. o.o.oo... 72,961
Canned vegetables and frui S

LD s YL S, 5 NI 15 ) 10 010 G 73.041

Chemical preparation for producing effer-
veseing haths, L. Sarason ......... .. 72,968
Chocolates and bonbons, . lleide... 3
. Pearson. . s TRy . T2,988
Rotan Grocery T2.990, 73,051

and

cigarettes » i{e;:ons-

hu.rz & Sons .

. 72,983, 72,984

Clothing, certain, J. M. Kinney ............ 73,011
Cooking uten metal,  Avery Ntamping

QoL e e e e e 72,994
Drills and drill chue Whitman & Barnes

Manufacturing Co. ... i, 72,991
Electric appliances, certain, IEconomy Elec-

tr M7, SR sy SR P G 73,040

me:

Fabries. open
Palmer Co.

1.  woven, .
. 73.008

IMlour, wheat, Naenz Co. . . T2.967
Flour. wheat, Kehlor Flour Mills Co... L T3.045
Fur wearing apparel. Mischo & Miller . 73,016

Game counters and chips, United States I*
ing Card Co.
(Gilass shades and
Giloves, cloth.

hes, Thoe

T3.054
s 7
leather,

3
3,035

Moses (‘0. ........ 72,996
Gloves, leather and

R S ——_ 72,997
Grape juice. unfermented, Randall Grape

Juice Co. oo doaanta 73,050
Hacksaws, Ilenry (i. Thompson & Son Co.,

72,987,
ITair tonic. A. L. Worthing ole il
IHose, Mechanical Rubber Co...
ITose, New York Belting and Pa

cking

Ilose. garden, Ilibhard, Spencer, Bartlett &
Co i

. 72,978

Iron and steel, United Ntates Steel I’roducts

S 73,050
Jewelry, certain. B. A. Ballou & Co. 72,995
Lamps for motor vehicles, oil  and B

Packard Motor Car Co. ................ 73.034
Malt extract combined with lactic ferment,

‘ranco-American FFerment Co. .......... 73,003
Marsh mallows, Clark Sales Co....... 72.999
Medicine for heart diseaxe. Knoll & Co.

Metal polish, I T. Lord DPolish Co......
Metal polishes, Cancos Manufacturing Co.
Metal polishes, K. B. Lapham ............
Microphones, apparatus for improving the
phonetic effect in. TI. II. Berg-Taeger...... 73,038

Oils and greases, lubricating, Packard Motor

I S R T .0 Ot 73.049
Ointment for cata J. D. Delisle T2.959
Ointment for external application, C. |

ton ..... e e e e e aien e s e s Gl e S R 72,957
I’acking. machine Belting and

Packing Co. ..., 73.019, 73,020
I'acking. rubber, leather, asbestos, and metal.

F. Burgmann 73.057
Paint, white lead, w

house. Warren I'aint Co.
Paper, Hawley Dulp and I'aper T
Perfumes, violet. Schimmel & Co...... T2,
I'hotographic nitroceilulose, varnish,

lodion. Ansco Co. ... ... ... ... ...,
Popcorn. shelled. Albert Dickinson Co....
Registers. National Cash Register Co.. .
Remedy for diseases of the feet of animals,

Souder & Co.
Rubber mats and 1 S
i and Packing Co..

TR, 72,075
and col-

mg
Salt. natural aperient, .\. Saxlehner........
Salts obtained from natural mineral water,
bitter. . Saxlehner........ .o« 121969,

Salve, (. Ma
Shingles. R.

Menz Lumber

Soap. toilet, T M. Savman ................
Stoves and ranges, Glohe Stove and
Co.

Suspenders and men’

Sons Co. ..............
Traps and valves, G. Cody
Type cleaning compound, Du

ing Co. .............. e
Vinegar., apple. Kistler Brothers
Washing fluids, detergent. J. W,

& Coo.on.n.

Water closets. Cochran. Drugan
Water, natural mineral. A. Saxlehner 7 3
Wheel tires. rubber or rubher and fabrie.
ITartforrd Rubber Works Co....... 73,006, 7
i . blended. T.. W. TLevy & Co......... T2.964
Whisky. blended, James Olwell & Co..72.009. 72.010
Windows fram hecoming clonded or frosted.
composition for preventing, A. Goldstaub 72.960
LABELS.
“Bryant’s Marjoram Cream.’” for a medicinal
vreparation, M. K. Bryant ............. LG9S
cCaricatures De Bois  Designed By ‘Bour-
don.’ ** for caricature figures, M. .
RichauASon 8. ... cooesas sion soes o o oo = e oo 14.703
“Car-Bo-Thymol.””  for a liquid antiseptic
compound, (‘ar-Bo-Thymol Co............ 14.699
Dental  Outtit.”’  for  toothache
L. W. Carter 14.700
Fruhstuek Kaschen,”” for cheese,
Korngut W i 0 0000 o o S o 14.697
0. for cig Moehle Litho-
graphie Co. .. ... 0 i i 14,692
“Golden Tlonr.” for stogies. da IMavana
CIZAL GO e e ov et ot eeeennsnatcoaaannn 693
“ITires’ IHousehold E for root beer
extract, Charles 13, Tlires Co............ 14,694
“Klean Kloth Iland Kerchiefs,”” for hand-
kerchiefs, I'. J. Crystal ................ T4

N

Napanee oot Powder, for foot powder, T.
N. McCleer 14,701

“Occo-Nut Chews.” f:ll.l'. ‘it flavored -(‘.ﬂ-l;liﬁ.'

chews, W. B. McCoy Co.....vvvesecocens 14.696
“Pussy.”” for cigars. K. H. Jacobs..... . 14,691
“The Brilliant Shoe Dressing.” for a dre g

for ladies® and children's shoes, Lipshitz

Bros, ... .. 14,702
“The Popular Drink Breeze.”’ for a bheverage,

D. H. Williams Co. ......c.e.vunn veeeses 14,695

PRINTS.
“Automatic French TPolish,”” for a polish, C.

P. Bennett ...... . ..iiiiiiiiiiiiianiaa. 2,437
“Our Advocate.”” for men’s and boys’ coats,

vests, and trousers, Id. V. DPrice &

ioral iimrmiaie s 2,439
, radiators, heating

and plumbing supplies, Cameron Schroth

Gamenon GOM W .. ...t e e s salee 40
“Wunderhose.”” for hosi Richmond Tlosiery

. CTT - o PR IR, SR 2.438

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

ork.

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

-

ii- I-—-

Our customers all over the Country are making from $25 to %75 profit a day with the
Cyclone Drill. No business offers such big returns for the money invested.
Contractors, prospectors, well drillers, find the Cyclone Drill more economical, faster
and easier to operate than any other.
We make Hollow Rod, Cable and Core Drills, to meet every need,
We also make combination machines that will handle any or all of the systems equally
well, a machine that will enable you to cover the entire field of drilling.

Cyclone Drill

Our Diamondite and Steel Shot Core Dr.l's cut faster and ata fraction o f the cost
of the old diamond drills. We sell Cyclonie”Drills on an easy payinent plan. Some of
our customers have made more than the price of the machine within one month. Our
new traction Gasoline machine—only one made—is of particular value where fuel and
water are scarce. Send for our free books on Drilling, and let us know in what
branch of the work you are interested.

CYCLONE DRILL COMPANY, 11 Main St., Orrville, Ohio '
Chicago Office, 419 Fisher Building

—t

Cement Pavements and
Concrete Blocks

cost less, look better and last longer
when they are made with

EDISON
Portland Cement

Cost less because ** Edison,” weight for weight, binds more material with
same strength or same material with more strength.

Look b'eiler .becausc.alway.s made from cement rock from the same quarries,
therefore invariably uniform in color. >

Last longer begausc sand, g{ave! or crushed rock is bound by cement that
fills the mould without “ blowing " and makes concrete as hard as granite.
Uniformly 10% Finest Ground in the World.

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

EDISON PORTLAND CEMENT CO.

GENERAL SALES OFFICE:

932 ST. JAMES BUILDING, NEW YORK

Talks o Power Users

How to Detect Power Leaks

E want to talk to the manufacturer who
w watches his factory costs—

‘Who realizes that a saving 1n production
represents as much acfral/ profit as a favorable
selling price.

If that means you, we want to ask you if you
are getting the highest efficiency, the greatest
economy in power transmission. We know it is
common to preach and practice economy in the
making of power—to insist upon getting the
most power at the least cost from your boilers—
and to economize in the engine room.

But do you realize how much friction in trans-
mission may cut into your artery of power and
drain production and profits?

o

VOIDABLE friction may mean a loss of
frox'n 10 per cent to 50 per cent of your
entire power.

Yet you may easily keep on wasting power in
this way and charging the loss to something
else withoutever discovering ir.

Let us point the way to a new saving—a
new simplicity—in power transmission.
‘“The Dodge Idea  is a broad idea—
broad enough to nclude the ;

straightening out of all your ‘f{(
transmission troubles » s
It includes the instal’a- ¢ D"

ECAUSE of the special Dodge features of
split construction and interchangeability,
. Dodge Pulleys, Friction Clutches, Coup-
lings, etc., can be erected in fifteen minutes and
removed in five, without disturbing the other
shaft equipment,
There are Dodge dealers in almost every
city and town, and every Dodge dealer
has at all times available to you
just what you need without the
bother and delay of a special
order. If youare really in
earnest in this matter
of tracing down
power losses, write
us a letter. Tell us your
needs, your equipment,
Free of all obligation, this
letter will be placed before our
board of expert engineers and we
will give vou our careful, conservative
advice based on twenty-five years’ study of
power transmission.

tion and arrangemeng
of your transmission
machinery along the
most economic lines
— standardized  excel-
lence in every appliance
required for the mechani-
cal transmission of power.

The Dodge Line offers znter-
changeability wherever feasible;
The split feature in transmission
equipment; The splendid economy of
self-oiling bearings; Friction clutches to
control departmentsindependently.

The Dodge Line includes :—

Dodge Independence Split Wood Pulleys;
Dodge Standard Iron Split Pulleys with inter-
changeable bushings ;
odge Self-Oiling Bearings;
Dodge Patent Split Friction Clutches, Shafting,
Fly Wheels, Etc.
(Fly Wheels insured against rupture if desired)

Write for our Catalog C 16 and our special plan
for guaranteeing delivered prices on Dodge
goods, giving you an exact price on trans-
mission machinery complete, laid down in good
condition at your nearest freight station. If
you want this information be sure to mention
the fact when you write,

DODGE MANUFACTURING Co.

LARGEST IN THE WORLD
Power Transmission Engineers, Manufacturers of Dodge Line Power Transmission Machinery
Main Office and Works

STATION C-16, MISHAWAKA, INDIANA

| Branches and District Warehouses
BOSTON, NEW YORK, CHICAGO
BROOKLYN, PHILADELPHIA,
PITTSBURG, ST. LOUIS,
CINCINNATI, LONDON, ENGLAND

Agencies in Nearly Every Cityin U. S.

FREE—‘‘ THE DODGE IDEA”’—For Six Months

A practical journal of vital interest to every man who
owns or operates Power Transmission Machinery. Fully
illustrated. WTite today and we will enter your name
free for six months’ subscription.

DON’TBUY GASOLINEENGINES

alcohol engine, superior to any one-cylinder engine; revolutionizing power.

Less to Buy—Less to Run. Quickl,
engine. SEND FOR CATALOGUE.

UNTIL YOU INVESTIGATE
“THE MASTER WORKMAN,"
a two-cylinder gasoline, kerosene or
Its weight and bulk are half that of single cylinder engines, with greater durability. Costs

easily started. Vibration practically overcome. Cheaply mounted onany wagon. 1t is a combination portable, staclonary or tractio
HE TEMPLE PUMP CO., Mfrs., Meagher and 15th Sts.; Chicago. 5 : A "‘

THIS IS OUR FIFTY-SIXTH YEAR..



Scientific American

MarcH 20, 1909.

COLD GALVANIZING.
AMERICAN PROCESS

NO ROYALTIES.

SAMPLES ano INFORMATION gn APPLICATION.

Electro-Plating
Apparatus sad Matenal

THE
Hanson & Van Winkle

28 & 30 S. Canal St.
Chicago.

TORREY
STROPS

This Side Sharpens

-

This

a Razor Sids
If your razor won’t Finishes
clip a hair clean and the Edge
quick, pass it afew A few

strokes on

this soft, fine
grained finish-
ing side, and
you’re ready to
shave with ease.
Torrey Strops

are sold every-
where —50c, 76c,
$1.00, $1.50, $2.00
and $2.50.

If not with your
dealer, we will send
one by mail postpaid
on receipt of price.
Torrey’s OH€dge Dress-
ing keeps a strop soft
and pliable, 16c at
dealers or by mail.

Ask for Torrey Strops
and Razors. Write for free
catalog containing valuable
information for men who
shave.

J. R. TORREY & CO.

Dept. @, Worcester, Mass.

times up and
down the can-

vas side of a
Torrey Strop

Then— /

A WATCHMAKER
Bradl%y Polytechnic Institute

orological Department
Peoria, Illinois

Formerly Parsons Horological Inst.

Largest and Best Watch School

in Ameriea

We teach Watch Work, Jewelry,
Engraving, Clock Work, Optics.
Tuition reagonable.  Board and
rooms near school at moderate rates.
Send for Catalog of [nformation.

i , -
DIRECT FROM MINES
prepAReD | R. H. MARTIN,
ASBESTOS FIBRE
for Manufacturers use

OFFICE. ST.PAUL BUILDING
220 B’'way, New York.

WIRELESS

The “Electro’?—Ly tic Barepoint Detector i3 the
most sensitive detector on the market. When used
in connection with a few other instruments not
costing over 50c., clear messages from commercial
stations 100 miles away are received with
perfect clearuess.

This enables everybody to learn tele-
graphy Free of Coat.
rice of detector $1.50, by mail extra
12 cents.

Send 2c. postage for our electrical
cyclopedia, No. 6, 120 pages, 150 illustra-
tions, and wireless sets f0m 1-1000 miles.

ELECTRO IMPORTING CO., 84a West Broadway, NEW YORK CITY
‘“‘Everything for the Experimenter’’

Our graduates are filling High Salaried
Positions. Good artists
EARN $25 TO $100 PER WEEK
and upwards, in easy faseinating work. Our

courses of Personal Home Instruction by cor-
respond are plete, pr 1. Eleven years’
guccessful teaching. Expert instructors. Positions
guaranteed competent workers. Write for Handsome
Art Book, Free.
SCHOOL OF APPLIED ART (Founded 1898.)
N 145 Gallery Fine Arts, Battle Creek, Mich.

A Cheap Water Power

As a reliable and economical water power for
public institutions, farmers, owners of factories i —
and country homes, the }

Niagara Hydraulic Ram A

has no equal. Better than a gasoline
engine or windmill. Send for bookletaa
and estimate. We furnish Caldwell
Tanks and Towers.

NIAGARA HYDRAULIC ENGINE CO.,
140 Nassan St, N. Y.

TYPEWRITERS .-

Visible Writers or oterwise
| Olivers, Remingtons, Smiths, etc.

Shipped ANYWHERE forFree Trial,or RENTED,
- allowing RENT to APPLY,

Prices $15.00 Up

First class Machines fresh from the Manufacturers
Write for Illustrated Catalog 10, Your opportunity,.

Faetory, Chester, Pa.

TYPEWRITER EMPORIUM, (Est. 1892) 92 & 94 Lake St., Chicago

CONCRETE HOUSES

CostLess Than Wood

More handsome than Brick, Dur-
able as granite. A Pettyjohn $35.00
concrete block machine, sand, gravel
and cement are all that is needed.
Simple, easy and quick. We
furnish full structions. Save money
for yourself or make money by
selling blocks.

Write for eatalog and suggestions

THE PETTYJOHN C0., 615 N. Sixth Street, Terre Haute, Ind.
and give you

WE WILL MAK estimates” on

manufacture of any metal novelty. Automatic ma-
chinery, tools, dies and expert work our specialty.
AUTOMATIC HOOK & EYE CO., Hoboken, N. J.

your models

WRITE FOR THIS BOOK ON THIS FULL
18-20-Horse Power Goes the Route

CAR that ALWAYS

Not “an engine in a buggy’ but built up from
highest type Chassis carrying powerful water-cooled
motor. Speed 1 to 30 miles. Goes 25 miles on one

gallon of gasoline. SCHACHT

THE INVINCIBLE
AUTO-RUNABOUT

Handsome lines and finish—Regular auto appearance—High
wheel style best for all roads—sand, mud and mountain climbing.
Economy of first cost and long life durability. Quick control from steering wheel—Friction
drive—Double chain to each rear wheel—Absolutely gearless and clutchless—Puncture proof
Goodrich solid rubber tires—Timken roller bearings—Schebler carburetor, etc. All of highest
quality. Write for price—Free books as prospective%myer or special offer to.agents,

THE SCHACHT MANUFACTURING CO., 2700 Spring Grove Ave., Cincinnati, Ohio

International Auto Buggy

the business man or professional man will give one hour’s study to |
the International Auto Buggy he will understand why we say |
this simple, powerful, comfortable, durable car is the one car best

IF

fitted to his requirements. It is made for him.

The International Auto Buggy will run on paved city streets.
Of course. And with good speed and desirable comfort, and almost
silently, too.  But, primarily, it is made for service —for the physician,
the merchant, the farmer, the rural salesman—for every season, every
day, every kind of roads.

We would be glad to demonstrate to you the power,
simplicity, ease of control, comfort, usefulness of the
International Auto Buggy—to show you how much of value it would
mean to you in business, how much of pleasure in your family life.

International Auto Buggy Specifications—Body—Piano box style, two seats or one seat,
‘with top or without. Motor—2 cylinders opposed, 4-cycle, 5" x 5. Horse Power—14 by
brake test, equivalent to 18 to 20 in automobile rating. Suspension—Power plant suspended
on steel sub-frame under the body, with an equal distribution of weight. Transmission—Two
speeds forward, one reverse, all operated by one lever. Drive—Chain to countershaft. Wheels
—40-inch front, 44-inch rear with 134 -inch flat tread solid rubber tires. Springs—36-inch full
elliptic. Brakes—Internal expanding. Capacity—Four passengers, or 800 pounds freight
when rear seat is removed. Speed—2 to 20 miles per hour. Accessibility—Engine is so
situated that all parts are accessible from above.

Write for International” Auto_Buggy Catalogue I

INTERNATIONAL HARVESTER COMPANY OF AMERICA

(INCORPORATED) :
100 Harvester Building CHICAGO, U. S. A. {

*3% A Backus
‘Water Motor

. For Polishing, Grinding,
and Power

Buy a Battery That’s Guaranteed

Our experience and our guarantee makes you
gafe in selecting the 1'he Hubler-Dayton
Storage Bn%tery. It gives a strong reli-
able current of steady voltage, that gives per-
fect results for igniting and lighting vour mo-
tor boat, auto or gas engine. %Io other battery
made so carefully or with such high-grade ma-
terials as this, We also make the famous Apple
Automatic Sparker that keeps your storage
batteries charged, right on_your boat, or auto.
Also maintains electric lights. Our catalog
tells more about them. You owe it to your.
self to have this book. Write for it to-day,

THE DAYTON ELECTRIC MFG. CO.
98 St. Clair Street,

; ; : Can be screwed on any faucet
BACKUS WATER MOTOR CO., Newark, N. J.
“RANGER’’ BICYCLE

10 DAYS FREE TRIAL:-exiiieress

prepaid to any placein the United States without acent deposit 1n advance, and allow
tendays free trial from the day you receive it. If it does not suit youin every wayand

is not all or more than we claim for it and a better bicycle than you can get anywhere else

regardless of price, or if for any reason whatever you do not wish to keepit, ship it back
to us at our expense for freight and you will zo? be out one cent.

Low FAGTORY PRIGES We sell the highest grade bicycles direct from factory

to rider at lower prices thanany other house. We
save you_$ro to SZE middlemen’s profit on every bicycle—highest grade models with

Puncture-Proof tires, Imported Roller chains, pedals, etc., at prices no higher than cheap mail
order bicycles; also reliable medium grade models at unheard of low prices.

nlnEn AGE"TS WA"TED in each town and district to ride and exhibit a sample

1909 Ranger Bicycle furnished by us. You will be
astonished at the wonderfully low pricesand the liberal propositions and special offers we will
give on the first 1909 samplé going to your town. Write at once for our special offer.

DO NOT BUY abicycle ora pair of tires from asnyone at any price until you receive our catalogue
and learn our low prices and liberal terms. BICYCLE DEALERS: you can sell our bicycles undes
your own name plate at double our prices. Orders filled the day received.

SECOND HAND BICYCLES—a limited number taken in trade by our Chicago retail stores will

Wbe closed out atonce, at $3 to $8 .ealch.hDe‘scrgp(ive Euaxgabﬁ inllist mailedl t’rec:.te — Sl

single wheels, inner » lamps, cyclometers, , repairs
TInEs; GOASTEH BHAKES’ everything in the bicycle line at half the usual prices.
DO NOT WAIT but write today for our Large Catalogb ifully il d and ining a great fund of inter-
esting matter and useful information. It only costs a postal to get everything. W

MEAD GYCLE GOMPANY, Dept.L-175 CHICAGO, ILL.

Engineering News

(ILLUSTRATED)
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers
100 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.
THE ENGINEERING NEWS PUBLISHING CO - - - 214 Broadway, New York

Dayton, Ohio

We will ship you a

1909 Model ““G”
Special
= 45 H.P.

What
You Get
Not What

You Pay—is the
Basis of Automobile Values

HEN you feel wealthy or charitable, pay $4,000 or $5,000
for an automobile no better than the GLIDE.

When youapproach the automobile buyin% problem as
you would any ot{er busiress investment, pay $2,250 for a GLIDE
Roadster or $2,600 for a GLIDE Touring Car. The only difference
in the two transactions will be, that you have a good car and a
couple of extra thousand dollars in your pocket.

If it pleasea you to make some automobile manufacturer a present
of $2,000 or $3,000, do so, and change your mind next season.
Every GLIDE agent knows that his strongest competition comes
from cars which have the same featuresas the GLID E Roadster and
Touring Car, and which sell at from $2,000 to $3,000 more than
any GLIDE Model.

The GLIDE is the first car perfect \n size, in mechanism, and in
action that has ever been offered to the public at a correct price.

Many years of automobile building are back of every GLIDE,
Years of fruitful experience that have added to the merits and popu-
larity of GLIDE Cars.

The power plant is a_decylinder (cast separately) 45 actual H.-P.
motor. The crank shaft has 5 bearings, not 2 or 3.

A constant level oiling system, eliminating piping snd automati-
cally maintaining the proper level of oil in the crank case at all
times.

Animproved form of selective type of transmission, located just
forvgard of the rear axle, reducing the angularity of the propeller
shaft.

A rear axle with liberally proportioned parts, and of a construc-
tion that gi ves an absolute assurance of perfect work,

A multiple disk clutch with disks of large diameter.

Double set of brakes—internal expanding and external contracting.
Brake drums are 16 inches in diameter, 3-inch face—will hold the car
on & mountain grade. Absolute confidence in ability to slow down
or halt at willis established when GLIDE brake equipment is ex-
amined. No brake system on any American or Forelgn car has ever
before been so comprehensively treated.

One Universal Joint only in GLIDE cars, located between the
motor and the transmission. Remember, there are not two Joints
or three Joints, or even four, as in other constructions.

o Tiinkeu Roller Bearings throughout, all gears of the best Alloy
Steel.

34 x 4}4-in. tires all around—Wheel base 120 inches. Remember,
tires are all alike, not 3¢x 4-in. in front and 34 x 4}4-in. in the rear,
thus obviating the ridiculous necessity of carrying two sizes of spare
casings and tubes.

The GLIDE is not an assembled car.
the motor excepted.

There is no more graceful car made. Its appearance suggests
strength, reliability and that quiet purposeful performance which
gives it the name—GLIDE.

If you areseeking a standard car of the best type, and at a price
that is right, our catalogue, containing much detsiled information,
will be of considerable interest to you. Write today.

It is built in our own shops,

The Bartholomew Company
Standard Manufacturers A. M. C. M. A.
603 Glide St., Peoria, Ill.

Glide Roadster Model “‘ R >>—same chassis—wheel base
106 in.—36x4-in. tires all around, with either close coupled
body seating four or Runabout body seating two—$2,250,

Cooper's is the original and only genuine ‘‘Spring
Needle Knit”* Underwear. You wilf robably have.
many other kinds shown you, but if you will ex-
amine Cooper’s closely you will promptly decide in
its favor. It is the most elastic, comfortable and
durable underwear made.

The importance of thorough workmanship in
underwear for men should not be overlooked. ere
are no imperfections in Cooper's. The wonderful
Spring Needle fabric is flawless, and in addition each
garment is stayed at points of strain, rendering it
strong, sightly and serviceable.

Try Cooper's. It is the Underwear of character
and quality.

Made in Union suits and two-piece suits

in all sizes, weights and colors. Ask to
see our new silk lisles. Get the genuine.

COOPER MFG. CO., Bennington, Vt.

Great Power-Small Cost
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 repairs, are absolutely simple in i 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, - - Towa.

5

Year
Guarantee

The Buggyaut gives 4-cylinder
» results with 2-cylinder cost and
gimplicity. Is air-cooled. 2-cycle
and up-to-date. 8650,

CHAS. S. DURYEA, Reading, Pa.

_ JUBRICATEg 0

RYCHBESLY 8 CO fRISATLUSA




